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ABSTRACT

Authors review environmental, health, and property damage
issues raised by litigants opposing hydraulic fracturing and oil
and gas production in Texas. The authors also review
successful Daubert challenges that have barred speculative
“expert” testimony in Texas. This paper provides an example
of the kind of data presented by litigants as part of litigants’
risk assessment, identifies the flaws in the studies found by the
court that barred similar testimony, and why experts’ opinions
were barred.
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INTRODUCTION

Oil and gas exploration and production companies are facing
increased litigation, in which opponents to oil and gas
development have claimed environmental, natural resource,
health, and property damages based on speculative “expert”
opinions. Litigants are also suing parties in Texas courts for
alleged damages associated with activities in Mexico. Some
lower level district courts have barred speculative testimony.
Other appeal courts have dismissed claims based on
speculative testimony. In this paper we review the so-called
“daubert” criteria which the U.S. Supreme Court established
so lower courts can serve as gate-keepers allowing only expert
testimony based on facts and scientific methods.
Understanding these criteria will help defendants prepare
successful “daubert” challenges to speculative and unfounded
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claims and, where claims are truly legitimate, help claimants
prepare sound evidence and expert opinions.

STATEMENT OF THEORY AND DEFINITIONS

In the matter of Daubert v Merrill Dow, 509 U.S. 579, 113 S.
Ct. 2786, 125 L. Ed. 2d 469, 1993 U.S., the U.S. Supreme
Court ruled that, to be admissible, expert scientific testimony
that is derived from research done for the purpose of litigation
must show that the conclusions were reached after following
recognized scientific methods of research. (U.S. Supreme
Court, 1993.)

When it comes to tort litigation relating to alleged damages
associated with oil and gas operations, there is guidance for
the courts determination of what is a fact and what is a
scientific theory admissible in court.

Federal Rule 702 Testimony by Expert Witnesses (Rule 702)
is now the standard for admitting expert scientific testimony.

e Under Rule 702, there are several factors to consider
when determining whether testimony by an expert
witness is admissible:

1. Whether the theory is generally accepted in the
scientific community;

2. Whether the theory/method has been subjected
to peer review and publication;

3. Whether the potential or known rate of error is
acceptable;

4. Whether the theory/method has been tested or
can be tested.
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It is the court’s responsibility to resolve disputes among the
respected and credentialed scientists about matters within the
scientists’ expertise and to reject testimony if it is not obtained
by the scientific method. Unfounded testimony is to be barred
in order to avoid confusing the jury or record with misleading
information.

If expert testimony is shown to be the result of research
conducted for the purpose of litigation, the expert must show
precisely how they reached their conclusions and point to an
objective source to show they followed the scientific method
as it is practiced by at least a recognized minority in their
field. When experts cannot do this, the testimony is not
admissible.

When experts have not conducted research independent of the
litigation and the theories or methods followed for the
research have not been published in scientific journals or
reviewed by peers, and there has been ample time to do so,
then the testimony is not admissible.

Under Rule 702, expert witnesses must also show that the
evidence they offer is not “biased” and would assist the trier
of fact in determining a factual issue and that their approach is
sound. For example, in Daubert v Merrill Dow, the Plaintiffs’
experts could not prove causation and say that the drug at
issue doubled their risk of a birth defect, only that there was a
statistical relationship between the drug and the birth defect.
Statistical information presented as such could potentially be
admissible, but not the “proof” of causation.

Litigants have recently claimed oil and gas related damages
associated with the following issues:

e Compliance and Regulatory
e Economic

e Associated Activities: i.e: Mining of Sand/Gravel,
Transportation

e Air Emissions

e  Seismicity

e Surface and Ground Water Contamination

e Water Use

e Toxic Chemicals Management and Disposal
e Waste Management

Detailed discussion of each of these is beyond the limits of
this presentation. Readers are directed to the references
section for more detail. This paper presents a case study of
expert testimony and air monitoring data used in recent
litigation in the Dallas/Fort Worth area and which were barred
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from use in litigation based on the rules of evidence, including
Rule 702.

DATA AND OBSERVATIONS

The lead author was retained by counsel for a sued party to
review data presented by Alisa Rich as her proof of
environmental damages, health effects and property damage as
part of litigation against local producers in multiple cases.
(United States Court of Appeals of Texas; Fort Worth, 2013)

Alisa Rich presented data in each case from ambient air
monitoring in residential areas “near” natural gas production
facilities. She claimed the monitoring was performed using
certified sterilized evacuated stainless steel 6-L Summa
canisters with 24-hr flow regulators (certified mass-flow 24-hr
meter). She has presented some of the data she has used in her
expert reports in a recent publication (Rich, et al, 2014). Fifty
ambient air sampling events occurred in residential areas in
six counties in the Dallas/Fort Worth (DFW) Metroplex.
Shale gas extraction and production is also occurring in the six
counties in the Dallas/Fort Worth (DFW) Metroplex. The
locations were identified by clients that requested monitoring.

Figure 1 identifies general location of sampling sites in DFW
Metroplex. (Rich, et al, 2014)

RESULTS

Alisa Rich and her co-authors present the results of the
sampling in a paper published in the Journal of the Air &
Waste Management Association, 64(1):61-72, 201, in an
article entitled “An exploratory study of air emissions
associated with shale gas development and production in the
Barnett Shale.” Their results are represented in Table 1.

DISCUSSION

In 1993, the U.S. Supreme Court ruled in Daubert that the trial
judge was the “gatekeeper” to prevent “junk science” from
entering the courtroom. Daubert was the result of a lawsuit
involving the drug Bendectin and its possible link to birth
defects. At the trial, a series of “expert witnesses” testified to
both sides of the issue. The Court, in its opinion partially ruled
that “(1) the "general acceptance" test of Frye v United States
(1923) 54 App DC 46, 293 F 1013, 34 ALR 145, was
superseded by the Federal Rules of Evidence (FRE), and thus
general acceptance is not a necessary precondition to the
admissibility of scientific evidence under the FRE, given that
(a) nothing in the text of Rule 702 of the FRE, governing
expert testimony, establishes general acceptance as an
absolute prerequisite to admissibility, and (b) there is no
indication that Rule 702 or the FRE as a whole were intended
to incorporate a general acceptance standard; (2) under the
FRE, a federal trial judge must insure that any and all
scientific testimony or evidence is not only relevant but
reliable; and (3) in a federal case involving scientific evidence,

Gas Mexico Congress Full Paper Template



evidentiary reliability is based on scientific validity. The Court
also provided the trial judge with some guidelines to use when
deciding if scientific evidence should be admitted at trial. The
Court suggested four factors to consider, they have become to
be known as the “Daubert Factors”, they are; testing and
validation, peer review, error rates, and lastly, the traditional
Frye factor of general acceptance in the relevant scientific
community.

Bost and Campbell, authors of this paper, have published a
series of papers that can be used to guide experts in their work
(Campbell et. al., 2004, Bost et. al., 2006) as have others
(Fradella et. al. 2004).

The specific Case Study flaws in the alleged proof that oil and
gas activities had affected the environment and the health and
property values of the litigants follow:

1. Accepted practice for validation of the data were not
followed. Tentatively identified compounds were
often cited in the expert reports.

2. Peer reviews by the federal and state agencies, as
well as the lead author and others found flaws in the
expert report contentions and methods. (Ethridge,
2009, TDSHS 2010) Samples were collected on
residential properties without controlling for wind
direction; e.g., in Denton the wind direction was not
from the direction of the “nearby” shale gas wells.
Nor were upwind samples of the target source
collected. Accordingly, accepted practice was
ignored.

3. The data were alleged to match the “fingerprint” of
shale gas; based on the detection of methane and
benzene and other constituents. There are numerous
urban and rural area sources of these constituents.
Fingerprints of the natural gas produced in the area
are available from the Texas Commission on
Environmental Quality and the higher components of
the gas were not detected.

4. Other alternative explanations and sources for the
detections were not considered and eliminated. Other
studies about sources of these constituents in the area
and similar areas of the US were ignored.

5. Bias; statistical correlations were not run for
alternative sources. Distances to sources were also
not considered. Wind directions were not considered.
Statistics correlations were run on internal
relationships within the data rather than against
known produced gas fingerprints.
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CONCLUSION

The data as presented in Rich, et. al, 2014, are appropriately
characterized in the title of the paper as “exploratory” and fail
to meet the test of admissibility from a technical perspective
for the reasons noted above. Plaintiffs and defendant experts
can utilize the Daubert factors to guide them in developing
valid, scientifically sound and defensible data and bases for
their opinions. Doing so would further the safe development
of the energy resources of Mexico and the U.S.
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TABLE 1 - Excerpt From An exploratory study of air emissions associated with shale gas development and production in the

Barnett Shale. (Rich, et al, 2014)

Table 2. Summary statistics

Min Max Median Mean No. of

CAS No. Chemical (ppby) (ppb,) (ppb.) (ppb,) SD ND
74828 Methane (ppm,) 1.9 457 29 11.99 63.58 1
71432 Benzene 0.6 592 0.89 18.53 83.75 11
67663 Chloroform 0.2 2.58 0.3 0.45 0.46 46
74873 Chloromethane/Methy! chloride 0.25 533 0.6 0.68 0.71 17
75718 Dichlorodifluoromethane (F12) 0.25 1.13 045 0.48 0.17 9
76142 Dichlorotetrafluoroethane (F114) 0.2 1 03 0.36 0.17 47
107062 1,2-Dichloroethane (EDC) 0.2 1 03 0.34 0.15 49
75092 Dichloromethane/Methylene chloride 0.2 1 0.3 0.34 0.15 49
100414 Ethylbenzene 0.2 113 0.53 4.42 16.03 23
87683 Hexachlorobutadiene 0.25 26 0.7 0.73 0.46 42
100425 Styrene 0.2 434 0.37 1.91 6.22 26
79345 1,1,2,2-Tethrachloroethane 0.2 2.06 0.3 0.37 0.28 49
127184 Tetrachloroethene (PCE) 0.2 243 0.3 0.33 0.39 47
108883 Toluene/Methylbenzene 0.34 276 255 19.45 48.77 3
108678 1.3,5-Trimethylbenzene 0.2 9.95 0.59 1.43 2.12 25
95636 1,2.4-Trimethylbenzene 0.2 60.4 0.4 3.45 10.79 27
120821 1,2,4-Trichlorobenzene 0.28 13.5 0.67 1.12 1.93 10
79016 Trichloroethene (TCE) 0.2 60.9 0.3 1.58 8.48 47
75694 Trichlorofluoromethane (F11) 0.2 1 0.3 0.34 0.15 45
1330207  m- and p-Xylene 0.25 221 1.68 15.69 43.1 7
95476 0-Xylene 0.2 394 0.85 3.19 6.7 15
75150 Carbon disulfide 0.7 103 4 11.75 20.5 22
463581 Carbonyl sulfide 0.3 36.7 1.41 422 7.1 40
624920 Dimethyl disulfide 0.3 200 1.93 15 31.56 29
20333395  Methyl ethyl disulphide 0.3 145 1.78 11.18 24.27 31
611143 Ethylmethylbenzene 0.3 428 14 3.15 6.74 47
2179604  Methyl propyl disulfide 0.3 41.6 1.4 2.59 5.7 49
110816 Diethyl disulfide 0.3 32.7 1.5 3.15 5.92 43
53966362  Ethyl, methylethyl disulfide 0.3 46.7 14 3.68 8.87 46
3658808  Dimethy! trisulfide 1.2 46.3 1.52 8.02 14.86 37
30453317  Ethyl n-propyl disulfide 0.3 25.2 14 2.25 3.48 48
95636 Trimethylbenzene 0.3 366 1.4 15.18 58.39 46
11020214  Undecane 0.3 72 14 3.05 9.88 49
2082613 1-Methy! propenylbenzene 0.3 51 14 2.63 6.96 49
112403 Dodecane 0.3 29 14 2.19 3.91 49
767599 1-methyl-1H Indene 0.3 79 1.4 3.19 10.86 49
768490 2-Methyl propenyl benzene 0.3 95.9 14 3.53 13.22 49
103651 Propylbenzene 0.3 23.5 14 2.08 3.16 49
25340174  Dicthylbenzene 0.3 93.4 14 4.14 13.56 48
19876 Methyl-methylethylbenzene/methylcumene 0.3 84.7 1.4 3.31 11.65 48
110189 Tetramethylbenzene 0.3 36.4 14 2.76 5.69 48
91203 Napthalene/Trimethylbicyclo[2.2.1]heptane 0.3 30.3 14 2.5 4.27 47
109068 Methylpyridine 0.3 210 14 5.81 29.18 49
108485 Diemethyl pyridine/Aldrich 0.3 482 1.4 2.56 6.43 49
100710 Ethylpyridine 0.3 69.4 14 3 9.52 49
78784 2-Methylbutane 0.3 3620 1.4 88.04 507.51 BE)
109660 Pentane 0.3 198 14 7.73 28.59 45
108087 2 4-Dimethylpentane 0.3 50 1.4 2.61 6.82 49
963772 Methyl cyclopentane 0.3 22 14 2.4 3.75 48
561764 2-Methylhexane 0.3 353 1.4 2.71 5.44 48
565693 2,3-Dimethylpentane 0.3 98 14 357 13.51 48
589344 3-Methylhexane 0.3 2300 1.4 49.02 321.63 46
(Continued )
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TABLE 1 - Continued

Table 2. (Cont.)

Min Max Median Mean No. of
CAS No. Chemical (ppby)  (ppby) (ppby) (ppby) SD ND
108872 Methylcyclohexane 0.3 38 14 242 5.15 48
540841 2.2 4-Trimethylpentane 0.3 17 1.4 1.95 229 49
C3 Hydrocarbon 0.3 514 1.4 5.57 9.7 42
C4 Hydrocarbon 0.3 137 1.4 6.6 21.61 4
C5 Hydrocarbon 0.3 6780 1.65 14524 94797 28
C6 Hydrocarbon 0.3 294 1.6 18.06 51.83 30
C7 Hydrocarbon 0.3 2390 1.5 56.64 33396 38
C8 Hydrocarbon 0.3 1420 1.5 3944  199.78 36
C9 Hydrocarbon 03 761 141 19.78 10643 42
C10 Hydrocarbon 0.3 191 1.5 11.75 30.7 37
C11 Hydrocarbon 03 53.6 14 392 951 46
C12 Hydrocarbon 0.3 395 5 23.81 59.1 22
C13 Hydrocarbon 0.3 231 1.57 10.88 35.03 40
76641 Acetone 0.3 20.7 14 2.04 281 49
74986 Propane (ppm,) 1 62.9 14 297 8.65 48
106978 Butane (ppm,) 1 69 1.4 295 9.45 48
74840 Ethane (ppm,) 1 34.6 14 224 4.66 49
75285 Isobutane 0.3 34 1.5 395 6.38 38
79925 Camphene 0.3 52 14 1.65 0.81 49
592574 Cyclohexadiene 0.3 7.1 1.4 1.76 1.1 49
103651 Propynylbenzene 0.3 72 14 1.74 1.13 49
226666 Diethyl trisulfide 0.3 8.23 141 2.14 1.62 43
513359 Methylbutane 03 16 1.4 1.93 2.16 49
2511957  Dimethylcyclopropane 03 29 14 2.19 391 49
75832 Dimethylbutane 03 15 1.4 1.91 2.03 49
107835 Methylpentane/Isohexane 0.3 199 1.4 6.1 27.79 48
110543 Hexane 03 35 1.4 246 4.81 48
138863 Limonene 0.3 129 1.4 2.14 2.15 47
Dimethylpentatnone 03 428 14 247 5.82 49
Bromohexene 0.3 22 14 1.69 0.84 49
3728550  Ethylmethylcyclohexane 03 6.1 14 1.82 1.15 48
4316658  Trimethylhexene 03 11.9 1.4 1.85 1.64 49
1072168  Dimethyloctane 03 204 1.4 2.02 2.74 49
7785708  1-R-alpha-pinene/2-Pinene/ 03 29 1.4 2.18 391 49
2.6.6 Trimethylbichyclo[3.3.1]hept-2-ene
496117 Indane 03 15.2 1.4 1.9 2.06 49
590738 2,2.-Dimethylhexane 03 168 1.4 4.97 23.3 49
251412 Thieno[3,2] thiopene 03 56.5 1.5 5.18 10.7 43
78853 Methacrolein 0.3 1710 14 35.74  239.18 49
106467 1,4-Dichlorobenzene 0.2 443 0.3 0.55 0.66 45
591764 Methylhexane 03 25 1.4 2.11 3.66 46
75694 Trichlorofluoromethane 0.3 52 14 1.64 0.79 49
75456 Difluorochloromethane 03 45 1.4 251 6.12 48
137631 Tetramethylcyclopentane 0.3 9.24 1.4 1.79 1.33 49
4926787  Ethylmethylcyclohexane 03 5.68 1.4 1.78 1.04 48
6069983  Methylmethylethylcyclohexane 0.3 6.17 14 1.73 1.01 49
543599 Chloropentane 03 52 1.4 1.65 0.8 49
592574 1,3-Cyclohexadiene 0.3 5.8 14 1.73 0.98 49
60779240 Methyl n-butyl disulfide 0.3 15.5 1.4 1.92 2.1 49
72437640  Propyl n-butyl disulfide 0.3 14.6 1.4 19 1.98 49
629196 Dipropy! disulfide 03 23.1 1.4 2.07 3.11 49
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FIGURE 1. Excerpt From An exploratory study of air emissions associated with shale gas development and production in the
Barnett Shale. (Rich, et al, 2014) showing Sample Locations in the Dallas/Fort Worth Metroplex
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