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Executive Summary 
 
North Texas has seen a dramatic rise in natural gas production. Many communities have reaped 
the benefits of welcoming the gas industry in to explore and harvest natural gas reserves in their 
areas. But the natural gas boom has also presented these same communities with problems. There 
is growing concern about the health effects of living near natural gas exploration and production. 
Pollution has negative impacts on human health. Portions of our community – such as children 
and the elderly, and those already coping with chronic health conditions – are more vulnerable to 
these hazards than others. We recommend all possible public health protection measures be 
required for oil and gas drilling and related activities in Denton. The information presented here 
is a brief review of selected literature and studies related to the health effects of natural gas 
drilling. The main conclusions drawn from this review include: 
 
Concerns have been raised about the effects of gas exploration and production on air quality, 
drinking water, and other damages to the natural environment, all of which directly impact 
human health. 
 
Evidence suggests there is no threshold below which air pollution does not have a negative 
impact on health. Dallas Fort Worth Metroplex has consistently been defined as a "non-
attainment area," with levels of air pollution exceeding limits in the National Ambient Air 
Quality Standards. Much of this results from vehicle emissions, but much also comes from 
industrial activities. 
 
Water-related pollution concerns include contamination of aquifers, discharge into fresh water 
supplies, and the large quantities of water that the process uses. New studies are being released 
which report water contamination from gas drilling. Is has been estimated that the water 
consumed in this fracking process is equivalent to the amount of water consumed by 5 million 
people each year.  

 
Numerous contaminants have been identified at natural gas operations in the Barnett Shale 
including volatile organic compounds (VOCs); diesel exhaust; nitrogen and sulfuric oxides 
(NOx, Sox); ozone; particulate matter; polycyclic aromatic hydrocarbons (PAHs); heavy metals; 
and hydrogen sulfide. All of these contaminants are known to pose a threat to human health. 

 
We recommend that policy-making bodies be governed by the Precautionary Principle, which 
states:  

"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. In this context the proponent of an activity, rather than 
the public, should bear the burden of proof. The process of applying the precautionary 
principle must be open, informed and democratic and must include potentially affected 
parties. It must also involve an examination of the full range of alternatives, including no 
action." - Wingspread Statement on the Precautionary Principle, January, 1998 (Science 
and Environmental Health Network, www.sehn.org ) 
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Introduction 
 
North Texas has seen a dramatic rise in natural gas production. This part of the state lies over the 
Barnett Shale, which is considered to be one of the most plentiful sources of natural gas in the 
United States. A good portion of the natural gas exploration and production has taken place in 
rural areas of the Barnett Shale, but over the last five years, many larger North Texas towns and 
cities have seen the gas industry’s growing presence in their urban communities. Many of these 
communities have reaped the benefits of welcoming the gas industry in to explore and harvest 
natural gas reserves in their areas. Thousands of jobs have been created as natural gas 
exploration and production has increased. But the natural gas boom has also presented these 
same communities with problems. There is growing concern about the health effects of living 
near natural gas exploration and production.  
 
Natural gas activities create pollution, a fact that is supported below. Pollution has negative 
impacts on human health. Portions of our community – such as children and the elderly, and 
those already coping with chronic health conditions – are more vulnerable to these hazards than 
others. We recommend that all possible public health protection measures be required for oil and 
gas drilling and related activities in Denton. 
 
Drilling for natural gas, particularly in urban areas, has not been accompanied by studies that 
demonstrate its safety (Finkle and Law 2011). Concerns have been raised about the effects on air 
quality, drinking water, and other damages to the natural environment. The information 
presented in this paper is a brief review of selected literature and studies related to the health 
effects of natural gas drilling. 
 
 
Air Pollution 
 
The air quality index (AQI) as regulated by the Clean Air Act, includes five measures: ground-
level ozone, particulate matter, carbon monoxide, sulfur dioxide, and nitrogen dioxide. The 
Dallas Fort Worth Metroplex has consistently been defined as a "non-attainment area," with 
levels of air pollution exceeding limits in the National Ambient Air Quality Standards. Much of 
this results from vehicle emissions, but much also comes from industrial activities.  
 
In a study on the contributions of natural gas drilling to greenhouse gases, Howarth and Ingraffea 
found that "3.6-7.9% of the lifetime production of a shale gas well (compared with 1.7-6% for 
conventional gas wells) is vented or leaked to the atmosphere from the well head, pipelines and 
storage facilities" (2011:272). Methane is a more powerful greenhouse gas than is carbon dioxide 
and natural gas extraction involves significant release of methane into the atmosphere (Howarth, 
Sontoro, and Ingraffea 2011). Fugitive emissions of methane occur at several different points in 
the extraction and transport of natural gas. The highest percentage of the total comes during the 
flowback and drill-out periods of the operations (Howarth, Sonotoro, and Ingraffea 2011). In 
addition, "a typical well has 55 to 150 connections to equipment such as heaters, meters, 
dehydrators, compressors, and vapor-recovery apparatus. Many of these potentially leak, and 
many pressure relief valves are designed to purposefully vent gas" (Howarth, Sonotoro, and 
Ingraffea 2011: 683). Venting may be both a routine and an accidental practice. In the presence 
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of sunlight and gaseous hydrocarbons, some of the pollutants associated with natural gas 
extraction, such as nitrogen dioxide and volatile organic compounds, react to form ozone (Davis 
2002).  
  
Evidence suggests there is no safe level of air pollution. There is no threshold below which air 
pollution does not have a negative impact on health. Air pollution is associated with infant 
mortality, low birth weight and other health effects in newborns. Scientific research from more 
than fifteen countries demonstrates that air pollution is a health threat. As noted by Davis 
(2002:232), “This relationship has been found so often in so many places that is it no longer 
debated.” It is not only the most polluted areas that warrant concern; long-term, low dose 
exposures can be just as dangerous as short-term, high-dose exposures (Goodell 2007:124). "We 
also know that pollution can have unexpected long-term health effects. For example, children 
who grow up in areas with high levels of ozone pollution have smaller, weaker lungs" (Goodell 
2007:124). The Cook Children’s Community-Wide Children’s Health Assessment and Planning 
Survey found that 17.5% of children living in Denton County have been diagnosed with asthma, 
compared to 11% of children statewide: the effect of pollution on the respiratory system can be a 
significant health threat to our community (CCHAPS 2009).  
 
Interestingly, people often do not perceive the real risk of air pollution. In a study of real versus 
perceived risk, researchers found a "halo effect" in which people are more likely to perceive their 
own neighborhood environments as less risky, as less polluted, despite other evidence to the 
contrary (Brody, Peck, and Highfield 2004). In their study of Dallas residents, Brody, Peck and 
Highfield (2005) found that as people moved away from the city core, they were less likely to 
view air pollution as a problem, despite air monitoring results to the contrary. Suburban and rural 
areas were perceived as having better quality air. This is interesting because the air monitors in 
Keller and Denton consistently have some of the highest pollution readings in the Metroplex.  
 
Residents in this study also believe that air quality in Texas is much better than in other places in 
the US, despite the non-attainment status of this area. Importantly, the authors write, 
"Policymakers thus cannot rely on scientific data alone to drive a public decision-making 
process, but also must consider location-based factors, the specific make-up of the population, 
and the venues through which this population receives information on environmental problems” 
(2005:1571). They cannot ignore air quality issues simply because the public perceives air 
quality to be good.  
 
 
Water Pollution 
 
Water-related pollution concerns include contamination of aquifers, discharge into fresh water 
supplies, and the large quantities of water that the process uses. Approximately 35,000 natural 
gas wells are fracked annually. The EPA estimates that the water consumed in this fracking 
process is equivalent to the amount of water consumed by 5 million people each year (Schmidt 
2011). This finding is particularly poignant in North Texas, which has repeatedly seen drought 
conditions. North Texas counties consistently have burn bans in effect and have received disaster 
declarations for drought effects on farmland. The area is also one of the largest population 
centers in the US. 
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Osborn et al (2011:8172) note three areas of concern with regard to impact of natural gas drilling 
on groundwater:  

1. Fluid (water and gas) flow and discharge to shallow aquifers due to the high pressure  
of the injected fracturing fluid in the gas wells; 

2. The toxicity and radioactivity of produced water from a mixture of fracturing fluids 
and deep saline formation waters that may discharge into the environment; 
3. The potential explosion and asphyxiation hazard of natural gas; and 
4. The large number of private wells in rural areas that rely on shallow groundwater for 
household and agricultural use -- up to one million in Pennsylvania alone -- that are 
typically unregulated and untested. 

 
In a study testing the water of drinking water wells near fracking operations in Pennsylvania, 
(Osburn et al 2011) found significantly higher levels of methane in wells closest to the gas wells. 
The average of these levels fell within the "action level" for hazard mitigation as defined by the 
US Office of the Interior. The chemical signature of the methane found at these sites was 
consistent with deep thermogenic methane as opposed to surface-level biogenic sources. The 
researchers hypothesized three possible routes of methane contamination to the water wells. The 
first is physical displacement, which they argue is unlikely. The second two are more plausible. 
The first is that gas-well casings are leaky. The second is that the fracturing process itself might 
enlarge preexisting fractures, or that fractures created may extend further than anticipated. Either 
way, the fractures might extend beyond the shale formation allowing for gas migration. Out of a 
sample of 68 drinking water wells, methane was identified in 51 (85%), with the highest 
concentrations in those wells closest to natural gas wells. While methane limits for explosion and 
asphyxiation hazards are well known, little scientific research on the long-term health effects of 
methane exposure has been done, neither is there research on the effects of ingestion of methane 
through drinking water contamination. 
 
While not yet documented in peer-reviewed scientific studies, news outlets such as the New 
York Times and others have documented frack water contamination of drinking water. (New 
York Times, December 11, 2011.) Also, the EPA recently confirmed that drinking water wells 
have been contaminated with fracking fluids (DiGiulio 2011). These findings come from an 
investigation the EPA conducted on ground water near Pavillion, Wyoming. Residents reported 
an ‘objectionable taste’ and ‘odor problems’ in their well water, prompting an EPA investigation 
(EPA, 2011). The testing area overlies an area with over 160 gas wells, known at the Pavillion 
gas field. Hydraulic fracturing occurs at shallow depths in the area (with some wells as shallow 
as 372 meters and surface casing as shallow as 110 meters below the ground surface). The EPA’s 
objective was to determine if the groundwater was contaminated and if the source was from the 
shallow surface pits or the deeper gas production wells. Groundwater samples from domestic 
wells and the municipal well were collected from the Pavillion areas in the first phase of the 
study. The Agency reported finding methane and dissolved hydrocarbons in several domestic 
wells and decided to collect further samples. The next set of water samples was taken from more 
domestic wells, stock wells, ground water samples from three shallow monitoring wells, and soil 
samples near three surface pit sites. The second round of samples revealed elevated levels of 
methane and diesel range organics. Based on these results, the EPA installed two deep 
monitoring wells. The EPA determined that ‘enhanced migration of gas has occurred within 
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ground water at depths used for domestic water supply and to domestic wells.’ (DiGiulio 2011). 
 
From what we know of the chemical makeup of frack fluids (which until very recently have been 
considered proprietary), many common components are harmful to human health at low doses 
(Chatman 2010). These include chemical which "harm the nervous system, brain, respiratory 
system, gastrointestinal organs, skin, and eye. Many are known to cause cancer, birth defects, 
developmental problems, reproductive disorders, immune system damage, kidney problems, 
cardiovascular and blood disease, and death" (Chatman 2010:77).  
 
Research into the known components of fracking fluids reveals many components which are 
known to be toxic to human health as well as known and suspected carcinogens. "One study, 
based on Pennsylvania Department of Environmental Protection and the Susquehanna River 
Basin Commission Material Safety Data Sheets for 41 products used in fracturing operations, 
assessed the chemicals used in fracturing and found that 73% of the products has between 6 and 
14 different adverse health effects including skin, eye, and sensory organ damage; respiratory 
distress including asthma; gastrointestinal and liver disease; brain and nervous system harms; 
cancers; and negative reproductive health effects" (Finkle and Law 2011:785). Additionally, the 
researchers found the presence of endocrine-disrupters (Finkle and Law 2011), the effects of 
which can manifest years or even decades after exposure, not only in the people exposed but also 
in their offspring (Langston 2010).  
 
In open frack water pits, wastewater is free to evaporate into the air. The pits are lined with 
plastic, yet on many accounts these have leaved or overflowed (such as after a heavy rain). State 
officials in New Mexico have documented about 800 instances of water contamination due to oil 
and gas operations, with about 400 the result of leaky waste pits (Chatman 2010).  
 
Flowback from the weeks may contain salt brines, which is considered a hazardous waste and 
must be disposed of properly (Andrews et al 2009; Deffeyes 2005). This water includes salts, 
naturally occurring radioactive materials and other below ground contaminants, as well as 
original components of the franking fluids. The EPA at present doesn't regulate fracking, and the 
process is exempt from the Safe Water Drinking Act, which normally regulates deep injection of 
wastewater.  
 
A number of compounds return to the surface during flowback, including both the initial 
fracking fluids as well as natural salts, toxins, and naturally occurring radioactive materials. 
These must be disposed of in a manner which will not contaminate the environment, will not 
contaminate our air, our water, or further contribute to global climate change.  
 
 
Human Health Toxins 
 
Perhaps the most comprehensive study to date on potential health effects of natural gas drilling is 
a review of the literature conducted by the Colorado School of Public Health (Witter et al 2008). 
We have included a link to this report in its entirety as an appendix to this paper. The authors 
note that a number of avenues exist for contamination and exposure to toxins. In addition, fear 
(whether founded or not) creates a number of psychosocial problems in the community.  
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The authors reviewed a total of 831 peer-reviewed scientific articles, all published between 2003 
and 2008. Contaminants of concern included volatile organic compounds (VOCs); diesel 
exhaust; nitrogen and sulfuric oxides (NOx, Sox); ozone; particulate matter; polycyclic aromatic 
hydrocarbons (PAHs); heavy metals; hydrogen sulfide; and hazardous chemicals within the 
fracking fluids. All of these have been identified at natural gas operations in the Barnett Shale.  
 
Local investigative companies as well as the TCEQ have repeatedly documented the presence of 
VOCs and other toxic chemicals at drilling operations. On multiple occasions, TCEQ has 
documented benzene levels higher than the long-term health effects levels. In addition, 
"emissions from drills, compressors, trucks and other machinery can lead to very high levels of 
ground-level ozone" (Howarth and Ingraffea 2011:273).  
 
VOCs are found both at the pad itself and are released during transportation activities. Little 
research has been conducted on low-dose, long-term exposure to these chemicals. They are all 
known to be neurotoxins, which impact both the central and peripheral nervous systems, and 
contribute to cognitive and behavioral changes. VOCs are toxic to the liver and the reproductive 
system. They are also toxic to fetuses, and can cause miscarriage and low birth weight. VOCs 
contribute to cancers, particularly leukemia. Benzene in particular is recognized as a known 
carcinogen. Trichloroethylene and dichloromethane are classified as probable human 
carcinogens.     
 
Diesel exhaust contains a variety of human health hazards, including particulate matter, heavy 
metals, and other organic compounds, and is associated with cardiovascular disease, respiratory 
disease, allergies, genetic changes to chromosomes and DNA, and childhood illnesses.  
 
NOx, SOx, ozone, and particulate matter are released at several different points in natural gas 
operations. They are associated with respiratory disease, childhood asthma, cardiovascular 
disease, genetic changes in chromosomes and DNA, harms to fetal and neonatal health, and 
increased mortality. Particulate matter in particular is associated with a number of health effects, 
and is especially hazardous to children and the elderly. Particulate matter is carried deep into the 
lungs and can cross the blood barrier, allowing it to be deposited in any portion of the body 
including the brain, carrying with it other toxic pollutants. "Every 10 micrograms per cubic 
meter increase of particle pollution increases the death rate in the exposed population by .05 
percent" (Goodell 2007:128-129). While this seems like a minuscule figure, it is not when 
multiplied out over millions of people. One research found that "deaths from pneumonia, lung 
disease, and heart attacks rose along with increases in particle pollution, even on days when 
particle levels were 'safe' as defined by the 1987 standard" of regulating particles 10 microns in 
diameter (Goodell 2007:129). Particulate matter has been linked to increases in heart attacks 
(Goodell 2007:130). Smaller and smaller PM is demonstrating negative health effects. Recent 
research on ultra fine particles (those 0.1 microns in diameter, or about the size of an average 
bacterium) has found they enter the body via the lungs directly into the bloodstream, their tiny 
size bypassing the usual filter activity of the lungs. Researchers are also learning that these 
particles may transverse the blood-brain barrier. Thus, one group found that "about 14 percent of 
the ultra fines we breathe pass straight into our brains" (Goodell 2007:133).  
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Polycyclic aromatic hydrocarbons (PAHs) are associated with immune dysfunction, reproductive 
harm, and low birth weight and other fetal problems. Heavy metal exposure can lead to a variety 
of health issues. Lead, for example, is a known neurotoxin and is associated with increased 
cancer risk. Arsenic is associated with DNA changes, cancer, renal dysfunction, and reproductive 
harm.  
 
Hydrogen sulfide is fatal at high doses, and can cause neurological damage at lower doses. This 
is one of the few compounds in which research of long-term, low-dose effects have been 
conducted. Researchers have demonstrated neuropsychological effects, including depression and 
memory loss, and high levels of hospitalization due to respiratory effects (including asthma, 
pneumonia, and chronic obstructive pulmonary disorder) in communities exposed to chronic 
H2S.  
 
 
Local Studies 
 
A number of studies have been conducted in the local area to quantify the public health risk of 
natural gas extraction activities. A few selected studies are detailed below. 
 
Town of DISH, Texas Ambient Air Monitoring Analysis Final Report.  Wolf-Eagle 
Environmental. September 15, 2009 
 
The objective of this study was to perform an ambient air monitoring analysis study in the town 
of DISH. DISH is a small, rural town located between Ponder and Justin, and a short drive from 
the City of Denton. The study carried out ambient air sampling at compressor stations throughout the 
town and at several on the edges of town. Whole air emissions samples were tested for volatile 
organic compounds (VOC’s) and hazardous air pollutants (HAP’s) as well as Tentatively 
Identified Compounds (TIC’s) on multiple locations. Sampling procedures Followed ASTM 
Methods D31357 using certified sterilized evacuated pressurized stainless steel Summa canisters 
with 24-hour flow regulators obtained from GD Air Testing, Inc. A TO-14 VOC analysis or 
multiple volatile organic compounds and a Tentatively Identified Compounds (TIC’s) along with 
Fixed Gasses and NOX were requested and subsequent report characterizing compounds was 
produced.  The analysis of the ambient air samples identified numerous chemicals at levels 
exceeding the TCEQ’s Effects Screening Levels (ESL’s). They included benzene, dimethyl 
disulfide, methyl-ethyl disulphide, ethyl-methylethyl disulfide, trimethyl benzene, diethyl  
benzene, methyl-methylethyl benzene, tetramethyl benzene, naphthalene, 1,2,4-trimethyl 
benzene, m&p xylenes, carbonyl sulfide, carbon disulfide, methyl pyridine, and diemethyl 
pyridine.  
 
DISH, Texas Exposure Investigation: DISH, Denton County, Texas. Texas Department of State 
Health Services. May 12, 2010  
 
The Texas Department of State Health Services carried out an exposure investigation in response 
to complaints from residents of DISH living in close proximity to natural gas operations. Air 
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monitoring done in the DISH area also prompted the exposure investigation, including Wolf-
Eagle ambient air monitoring results and the TCEQ Mobile Monitoring Team results. To 
measure exposure researchers compared the levels of Volatile Organic Compounds in blood 
samples from 28 DISH participants to the level in 95% of the US population. By-products of 
VOC’s were measured in participants’ urine and compared to the levels found in DSHS staff 
urine samples. They analyzed levels of the same VOC’s in 27 drinking water samples taken from 
study participants’ homes. An exposure survey was also completed by each participant. Urine 
samples were analyzed for biological breakdown products of some VOC’s. Because no general 
US population comparison values for chemicals exist the DISH samples were compared to 
values cited in peer-reviewed journals as well as DSHS staff urine samples. The staff samples 
were taken before the trip to DISH to collect samples and after the staff had been in DISH for 
three or four days.  
 
The blood, urine, and tap water samples were sent to the CDC/NCEH laboratory for analysis. 
Blood was analyzed for VOC’s. Urine was analyzed for PMA (a metabolite of benzene), DHBM 
(a urinary metabolite of 1,3-butadiene), BMA (a urinary metabolite of toluene), and AMCA (a 
non-specific urinary metabolite of N,N-dimethylformamide). Water was tested for VOC’s as 
well. Analysis of samples found some VOC’s at different levels. Some participants had elevated 
levels of certain VOC’s but none pointing to community-wide exposure. Researchers contributed 
the elevated levels to exposure to consumer products such as cigarettes and cleaning products. 
Contaminants found in the participant’s blood included 2,5-dimethylfuran, tetrachloroethene, 
benzene, toluene, m-/p-xylene, ethylbenzene, trichloroethane, 1,1,1-trichloroethane, 1,2-
dichloroethane, and 1,4-dichlorobenzene. These were found at varying levels and when analyzed 
the researchers found many of the elevated levels were found in the blood of participants who 
smoked. Urinary analysis found most urinary metabolite levels to be within normal range and 
similar to the TxDSHS staff.  
 
Limited Ambient Air Evaluation: Town of Flower Mound, Multiple Locations, Flower Mound, 
Denton, County, Texas. Kleinfelder, March 11, 2010 
 
This study was carried out to assess the ambient air quality in Flower Mound and the potential 
impact from gas exploration and production activities. Eight air samples were taken around 
Flower Mound. The samples were collected on the same day. Air was captured in each canister 
over a 24 hour period. General field conditions and weather data was also recorded. Samples 
were sent to the GD Air Testing, Inc. and analyzed for volatile organic compounds (VOCs) and 
Tentatively Identified Compounds (TICs). Weather data was taken from local weather monitors 
with temperatures ranging from 34 to 59 F during the 24-hour sampling period, no precipitation 
was recorded, and wind was predominantly from the north. Concentration of benzene (up to 1.07 
ppbv), methyl chloride (up to 0.62 ppbv), dichlorodifluoromethane (up to 0.47 ppbv), 
ethylbenzene (up to 2.02 ppbv), tetrachloroethene (up to 0.28), trichloroethene (up to 0.28 ppbv),  
toluene (up to 1.88 ppbv), 1,3,5trimethylbenzene (up to 5.81 ppbv), 1,2,4trimethylbenzene (up to 
2.07), and xylenes (up to 14.49 ppbv) were found in the ambient air samples All of these VOC 
results were below both short-term and long-term ESLs. Researchers point out many of the 
levels in the air were consistent with ambient background noted for VOCs, but the samples with 
elevated benzene and triethylbenzene and xylenes were the closest samples to active oil and gas 
operations. TICs found in air samples include C3 through C13 hydrocarbons, isobutene, acetone, 
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carbon disulfide, dimethyl disulfide, ethylmethyl benzene, and trimethyl benzene were found in 
ambient air samples.    
 
Emissions from Natural Gas Productions in the Barnett Shale Area and Opportunities for Cost-
Effective Improvements. Armendariz. January 26, 2009. 
 
The study makes emission estimates for the 21 county Barnett shale area as well as estimates for 
the DFW metroplex (Denton, Dallas, Parker, Johnson, and Ellis counties). The report was carried 
out to develop an emissions inventory of smog forming compounds, air toxic compounds, and 
greenhouse gasses from oil and gas production in the Barnett Shale area. The report also 
discusses cost-effective emissions control options. To develop this inventory, emission sources 
from the oil and gas industry were divided up into various point sources. These point sources 
included compressor engine exhausts and oil/condensate tanks, fugitive and intermittent sources 
(including production equipment fugitives, well drilling and fracking engines, well completions, 
gas processing, and transmission fugitives. Each of these point sources were considered on their 
own and then grouped together. It was estimated that the overall emissions from the 21 county 
Barnett shale area, related to the oil and gas industry, totaled 307 tons per day (tpd). The study 
estimates the 5-county DFW metroplex has emission levels of 165 (tpd) from the oil and gas 
industry (during the summer), while emission levels for on-road motor vehicle emissions was 
estimated at 121 tpd. Condensate and oil tanks represent the largest emission rates, followed by 
compressor engines, fugitive emissions from transmission and production, well drilling and 
completions, and gas processing. The study discusses several cost effective measures that could 
be taken by the oil and gas industry to reduce emissions and reduce costs. These include the use 
of ‘green completions’ to capture methane and VOC compounds, use of electric motors to drive 
compressors, use of vapor recovery units on condensate tanks to reduce VOC emissions, and 
install no-bleed pneumatic valves and fittings on pipeline networks in place of the high-bleed 
valves and fittings in place at this time.   
 
City of Fort Worth Natural Gas Air Quality Study. Eastern Research Group. Sage 
Environmental Consulting, LP. July 13, 2011. 
 
The Fort Worth Air Quality Study was a multi-faceted project organized and funded by the City 
of Fort Worth to analyze the air quality impacts of natural gas exploration and production. The 
study also aimed to determine if there were any potential health risks associated with this 
exploration and production, quantify amount of pollutants being emitted, and determine if 
companies involved in the exploration and production of natural gas were in compliance with air 
quality regulations. Researchers used data from an ambient air monitoring network and point 
source testing. Point source testing data findings were reported and used to perform air 
dispersion modeling, a process used to understand potential exposure over a longer period of 
time.  

Ambient air samples (160 samples gathered over a two month period) were gathered from eight 
locations in Fort Worth. These samples represent a general sample of the air people in the area 
are breathing. Ethane, propane, and butane were found at the highest concentrations in the 
ambient air samples. Benzene, acetaldehyde, 1,3-butadiene, carbon tetrachloride, p-
dichlorobenzene, formaldehyde, and tetrachloroethylene were the key pollutants identified in the 
samples. Of the emissions identified, only one sample of hexachloro-1,3-butadiene exceeded the 
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TCEQ’s ESL level, however, this sample was considered to have limited reliability because the 
sample exceeded the method’s required holding time. Pollutant concentrations were found to be 
higher at locations near compressor sites, well pads, and mobile sources.  

Point source testing was conducted at 388 sites (including repeat visits at two sites) including 
375 well pads, 8 compressor stations, processing facilities, a salt water treatment facility, a 
drilling operation, a fracking operation, and a completion operation.  Point source testing 
involves sampling and analyzing emissions directly from various equipment and machinery used 
in the production of natural gas. Researchers report the largest sources of fugitive emissions 
detected with infrared cameras were leaking tank thief hatches, pneumatic valve controllers (at 
well pads and compressor stations), compressor engines (especially at compressor stations), and 
wet gas sites (sites are considered ‘wet’ if they produce more than 1 barrel of condensate/day as 
indicated by the Railroad Commission). 

The public health evaluation was based on the ambient air data and air dispersion modeling (this 
modeling was done with the data from point source testing). Based on the models created, 
benzene emissions from tanks could exceed the TCEQ’s short-term ESL, especially in close 
proximity to the highest emitting tanks. Air dispersion modeling also identified acrolein and 
formaldehyde as possible pollutant which could be emitted from large line engines (located at a 
small number of sites) at levels exceeding TCEQ’s short-term and long-term screening levels.  
Based on the dispersion modeling, the researchers determined that, for a majority of the gas 
drilling sites, the 600-foot setback distance is adequate. But the researchers also advise more 
research be done on the emission of formaldehyde and acrolein (especially sites with multiple 
line engines) because the dispersion modeling found levels could surpass TCEQ’s ESLs. 
Researchers recommend all efforts to be made to reduce emissions, especially because the gas 
exploration and production are located in residential areas. In particular, they point to tanks and 
line compressor engines as posing the greatest portion of risk found in the study. They suggest 
the installation and operation of vapor recovery units on storage tanks, 3-way catalysts and/or 
catalytic oxidizers on compressor station compressor engines, electric compressor engines, and 
low bleed or no bleed pneumatic valve controllers. Researchers conclude by recommending 
continued ambient air monitoring in and around the city. 

Science and Policy Making  
 
Science is always a work in progress. Science as a discipline induces theory from collections of 
data or philosophy and deduces tests of hypothesis. Science is iterative, reflecting back on itself 
as understanding moves us ever forward. But the fact that science is a process should not impede 
us from making policy decisions based on even limited understandings. Policy, like scientific 
knowledge, may also be refined as we learn more. To halt the protection of public health under 
the guise of a need for more science is irresponsible.   
 
The science here is clearly a problem if one relies only upon what is called “hard” scientific data 
to support anti-drilling claims. Little peer-reviewed scientific work has been published on health 
or environmental effects, yet there are many documented instances in media reports and in 
governmental agency reports. Indeed, there is no shortage of reports of negative health effects 
from natural gas drilling operations (Schmidt 2011).   
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The struggle with standard of proof in epidemiology is expressed well by Davis: "We cannot say 
that any one person's disease was caused by this particular exposure to this particular chemical 
on this particular day. The best we can say with any certainty is that if a particular chemical or 
group of chemicals were not in the environment, some number out of every hundred people who 
got sick would have remained healthy, and some number of those who died might still be alive. 
Is this enough?" (2002:xvii). 
 
In addition to the tension related to standards of proof, there are changes to fundamental 
assumptions in research on toxins and human health. Throughout much of the history of 
toxicology, the understanding was the health effects were dose-dependent: the higher the dose, 
the more poisonous. It was believed that minimum levels could be identified below which no 
harm would occur. Yet this is proving to be an unfortunate assumption, as increasingly toxins are 
found which cause damage with long-term lose-dose exposures. 
 
Generally speaking, most of the research on hazardous compounds has been occupationally-
related. Long-term, low-dose exposure studies are difficult, if not impossible, to find. The 
absence of evidence of harm, however, does not negate the likelihood for harm. And while we 
may look at one toxin in particular, the reality is that humans are exposed to multiple toxins at a 
given time. What this means is unclear. 
 
We recommend that policy-making bodies be governed by the Precautionary Principle, which 
states: 
 
"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. In this context the proponent of an activity, rather than the public, should bear the 
burden of proof. The process of applying the precautionary principle must be open, informed and 
democratic and must include potentially affected parties. It must also involve an examination of 
the full range of alternatives, including no action." - Wingspread Statement on the Precautionary 
Principle, January, 1998 (Science and Environmental Health Network, http://www.sehn.org ) 
 
This principle has been highlighted in the New York Times Magazine (December 2001) and 
called the principle “one of the most influential ideas of the year...” Unlike the standard risk 
assessment approach which looks at how much harm can be accepted, the precautionary 
principle suggests that we look at how much harm we can avoid. Avoiding harm, or preventing 
illness and disease is the primary goal of protecting the health of the public, a responsibility of 
government.  
 
In October, in New York more than 250 pediatricians, family practitioners, otolaryngologists, 
endocrinologists, oncologists and other doctors, along with the Medical Societies of at least 
seven upstate counties and the regional office of the American Academy of Pediatricians, wrote 
to Governor Cuomo warning that the state has failed to analyze public health impacts of 
hydraulic fracturing in its rush to approve permits for drilling. (NOTE: A copy of the medical 
authorities' letter to Governor Cuomo, along with supporting documentation, is available at 
http:www.sehn.org. The quotes below can be found on this website.) 
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 Henry Schaeffer, MD, FAAP, Chair, American Academy of Pediatrics, District II, NYS. said: 
"As pediatricians, we are very concerned about how the negative environmental outcomes may 
impact children's health, development and general well being in the hydrofracking areas and 
beyond. Children are far more susceptible to environmental toxins, since they absorb and 
metabolize toxins at a higher rate for their body mass....As the doctors who care for children, we 
urge caution and more study." 
 
The physicians stated that it would be possible to assess the impact of fracking on health but that 
studies were not ordered. They stated that the studies should begin before the fracking does and 
that “many of the toxic chemicals employed in hydraulic fracturing, the harmful substances in 
the flowback-produced waters, the vented volatile organic compounds, the production of ozone, 
among other potential pollutants known to cause human disease."  
 
Dr. Sandra Steingraber, PhD, a biologist and Distinguished Scholar in Residence in the 
Department of Environmental Studies at Ithaca College, said “We know with certainty that 
fracking will increase smog and exposure to diesel exhaust and particulates... (and)...We know 
with certainty that exposure to these chemicals, in early life, is associated with preterm birth, 
asthma, and lowered I.Q. in children, and risk of stroke, heart attack, breast cancer, and diabetes 
in adults.” 
 
The medical authorities’ letter noted that “growing evidence from hydrofracking in Texas, 
Wyoming, Louisiana, North Dakota and Pennsylvania that documents worsening health metrics 
among residents living close to gas wells and related infrastructure such as compressor stations 
and waste pits. Those symptoms can often be traced to the onset of such drilling operations.” 
 
In 2010 a report from Michigan indicated that 1.5% of Michigan’s Gross Domestic Product is 
spent on childhood diseases that are related to exposure to environmental contaminants. (The 
Price of Pollution: Cost Estimates of Environment-Related Childhood Disease in Michigan, 
2010) One of the diseases studied was asthma; a disease that we know is highly prevalent in our 
area.  
 
A report on children’s health in Texas states that air quality is a major factor determining and 
affecting children’s health. The authors state that children are overrepresented in the hospital 
population of asthma patients and that poor air quality contributes to numerous respiratory 
problems like decreased lung capacity, tissue inflammation and scarring, as well as damaging the 
immune system. (A Report on the Bottom Line Conditions for Children and the Texas of 
Tomorrow. Texans Care for Children. www.txchildren.org) 
 
Currently, there are numerous reports of water and air contamination from fracking operations 
causing health problems for humans, plants and animals. No long-term study of the health effects 
has been conducted, and to our knowledge, none is planned in our area. However, the US 
Congress has ordered a study of the effects on drinking water from fracking, and the report is to 
be released in two parts, in 2012 and 2014. The EPA is currently working on rules about water 
discharges and the use of diesel. These rules are set to take effect in 2014. (Klimasinska, Ft 
Worth Star-Telegram, Thursday, December 1, 2011)   
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Conclusions 
 
A review of these local studies reveals a mixed picture of the impact gas exploration and 
production is having on the air quality in the Barnett Shale. Although only some of the study 
results found emission levels over TCEQ’s ESLs, every study identified toxins in the air. As 
discussed in this paper, evidence suggests there is no threshold below which air pollution does 
not have a negative impact on health. Not all of the pollutants in the air can be traced back to the 
oil and gas industry, but they contribute to the levels experienced in the North Texas area. 
Natural gas drilling requires large amounts of water to harvest the gas and the process has also 
been tied to water contamination. Water is a precious resource for many areas of the Barnett 
Shale, as we have experienced this year. Care should be taken to protect our water resources. 
Based on the research available related the health effects of exposure to these emissions, public 
health professionals, medical professionals, and policy makers should continue to monitor the 
developing research and to apply the precautionary principle to decision-making in this regard. 
Based on suggestions from the literature reviewed for this paper, we urge the City of Denton to 
utilize the precautionary principle and use every means available to protect public health.  
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Appendix 
 
"Potential exposure-related human health effects of oil and gas development: A white paper." 
2008. Roxanna Whitener, Kaylan Stinson, Holly Sackett, Stefanie Putter, Gregory Kinney, 
Daniel Teitelbaum, and Lee Newman Denver: Colorado School of Public Health.  
 
Please follow this link to the White Paper: 
http://docs.nrdc.org/health/files/hea_08091702a.pdf 
 
Please follow this link to the Literature Review: 
http://docs.nrdc.org/health/files/hea_08091702b.pdf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
 


