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Ms. Lisa P. Jackson 
Office of the Administrator 
Environmental Protection Agency 
Room 3000 
Arid Rios Building 
1200 Pennsylvania Ave., NW 
Washington, DC 20460 
Email: Jackson.Lisa(epa.gov  

Re:

	

	 Petition for Reconsideration of 2008 National Standards for Ozone and Petition 
for New Final Nonattainment Designation lbr the Uinta Basin. Utah 

Dear Administrator Jackson, 

The following organizations tile this petition for reconsideration and petition for a new 
final rule pursuant to Clean Air Act § 307(d)(7)(B), 42 U.S.C. § 7607(d)(7)(B): WildEarth 
Guardians. 516 Alto Avenue, Santa Fe, NM 87501, (505) 988-9126; Southern Utah Wilderness 
Alliance (SUWA), 425 East 100 South, Salt Lake City, UT 84111, (801) 486-3161; and Utah 
Physicians for a Healthy Environment. 4091 Splendor Way. Salt Lake City. UI 84124, (801) 
243-9089 (Petitioners"). Petitioners request that you reconsider certain aspects of the final rule 
titled Air Qualit y Designations for the 2008 Ozone National Ambient Air Quality Standards.' 
77 Fed. Reg. 30.088 (May 21, 2012). Specifically, we ask the Environmental Protection Agency 
(EPA) to reconsider its decision to classify the Uinta Basin in Utah as unclassitiahle" and to 
issue a new final rule designating the area as Thonattainment." 

EPA must consider this petition for reconsideration because EPA did not provide a 
rationale for its failure to consider monitoring data from the Uinta Basin showing severe 
violations of the 2008 ozone standard as evidence of nonattainment until the response to public 
comments, which was published after the final rule. Additionally, there is new information that 
arose after the public comment period closed demonstrating there will be significant increases in 
ozone precursor emissions as a result of oil and gas development in the Uinta Basin, which will 
make the existing problem worse. It was impracticable for petitioners to raise objections to 
EPA's rationale prior to the close of the public comment period or to comment on the new 
information, and these issues are of central relevance to the final rule. See 42 U.S.C. § 
7607(d)(7)(B) (setting forth the standard for petition for reconsideration). 
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I'he Uinta Basin in northeastern titah is now home to some of the worst ground-level 
ozone pollution in the nation as a result of rampant oil and gas development and meteorological 
conditions. This 9,000 square mile basin includes lands under the jurisdiction of the fideral 
government, the State of Utah, and the Ute Tribe.' 

Ground-level ozone, or smog, forms from a chemical reaction between volatile organic 
compounds ('VOCs") and nitrogen oxides (NOx") in the presence of sunlight. Ozone is a 
dangerous air pollutant that impairs breathing, aggravates asthma, sends thousands of people to 
emergency rooms and hospitals, and likely causes thousands of early deaths each year. 
Children, the elderly, and people with existing respiratory conditions are the most at risk from 
ozone pollution.3 

Ozone pollution has long been recognized as a big-city problem that peaks in the 
summertime, caused by VOC and NOx emissions from automobiles and industrial sources. It 
has only recently been recognized as a wintertime problem in rural areas with significant oil and 
gas development, such as the Uinta Basin and Sublette County, Wyoming. 4 In these areas. 
significant quantities of NOx and VOCs from oil and gas activities are trapped near the ground 
by stagnant air and converted to ozone by intense sunlight reflecting off snow. When these 
conditions occur, these rural areas experience ozone levels that exceed those of the most heavily 
populated cities in the U.S.6 

Bureau of Econ. Research, The Structure and Economic Impact of Utah's Oil and Gas 
Exploration and Production Industry Phase I - The Uinta Basin 28-9 (2007). Copies of 
documents cited in this Petition are included in an Appendix. 
2 See 77 Fed. Reg. at 3 0,089-90. 

See id. see also 75 Fed. Reg. 2938 (Jan. 19, 2010). EPA has recognized the adverse health 
effects that can occur at ozone levels even below the current federal standard of 0.075 ppm. 
especially for children and the elderl y, leading to a proposal to lower the standard. See id. at 
2944. A recent study confirms the dire consequences ol ozone exposure. even at levels below 
the standard, estimating that a 0.005 ppm decrease from the current standard would avoid over 
1.000 premature deaths per year. Jesse Berman et al., flea//h l3enefllstroni Large-Scale O:one 
1?educ'tion in the United States. http://dx.doi.org/l] . /ehp.Il 04851 (published online July I 8. 

2012), 
See Energy Dynamics Lab. & Utah St. U. Research Foundation, Uinta Basin Winter Ozone and 

Air Quality Study 15(2011) ("Uinta Basin Winter Ozone Study"). 
EPA Region 8, Wyoming Area Designations for the 2008 NAAQS Standards Technical 

Support Document, Doc.# EPA-HQ-OAR-2008-0476-0652, at 4 (2011) ('Wvoming TSD'). 
6 ('o,npare Uinta County Monitor Value Reports 2010 and 2011 wit/i Los Angeles Monitor 

Value Reports 2010 and 2011. ai'ai/ah/e at 
http://www.epa.gov/airquality/airdata/ad  rep mon.htrnl (generated July 16. 2012) (Uinta 
(:ot.inty peak ozone concentrations are 0.123 ppm in 2010 and 0.139 ppm in 2011. hile Los 
Angeles County peaks at 0.105 and 0.122).



The wintertime ozone violations were first recognized in 2005 in Wyoming. 7 By 2008. 
ozone values in Sublette County, Wyoming had increased over 20% from 2005 levels. The 
"uncomnion problem" of extrenie wintertime ozone readings in rural valleys was attributed to 
emissions from the natural gas industry. 9 In response, Wyoming "move[d] forward to solve the 
problem," recommending a nonattainment designation for the affected area. 1 ° EPA finalized this 
designation as part of the final rule at issue here.1 

EPA has recognized the same wintertime ozone problem in the Uinta Basin. In response. 
EPA has undertaken efforts to gather additional data and impose controls on NOx and VOC 
emissions from oil and gas activities. Unlike in Wyoming, however. EPA has stopped short of 
designating the area nonattainment despite monitored exceedances of the 2008 standard. 
l'hrough a series of consent decrees, EPA has required private companies to "Fund, install, and 
operate 'ambient air quality and meteorological monitoring stations' in the Uinta Basin to gather 
data necessary for use in air quality monitoring under federal and state laws and regulations." 
The two monitors EPA required, known as the Redwash and Ouray monitors, have been 
monitoring ozone levels since 2009. 

In that time, the monitors have measured numerous, severe violations oithe 2008 ozone 
standard of 0.075 parts per million (ppm) established to protect public health and welFure.' 3 In 
the first three months of 2010, the Redwash and Ourav monitors measured more than 68 
exceedances of this standard. Between January and March2011. there were 24 days with 
violations. 0 The highest daily 8-hour concentrations in 2010 and 2011 were 0.125 ppm and 
0.139 ppm respectively—well above the federal standard set to protect public health and 

See 2005 Sublette County, WY Monitor Value Reports. available at 
http://www.epa.gov/airquality/airdata/ad  rep mon.html (generated July 18. 2012). 
g 2008 Sublette County, WY Monitor Value Reports, available at 
http://www.epa.gov/airquality/airdata/ad  rep mon.htrnl (generated July 18. 2012). 

Letter from I)avid Freudentlial, Governor, to Carol Rush in, EPA Regional Adm'r. Regarding 
Wyoming 8-Flour Ozone Designations (Mar. 12, 2009). 

Id. 
177 Fed. Reg. at 30,157-58. 

12 The consent decrees resulted from a series of EPA enforcement actions against oil and gas 
companies operating in the Uinta Basin. In addition to the required monitoring, the consent 
decrees required emission reductions from certain oil and gas activities, such as compressors. 
See US. v. Kerr-McGee Corp., No. 07-CV-01034-EWN-KMl'. 2008 WE 863975, at *2(1). 

Cob. Mar. 26. 2008): see also United States v. Kerr-McGee Corp.. Case I :07-cv-0 I 034-EWN-

KMT. 80-82 (D. Cob. May 17. 2007) ("KM Decree"): United States v. Cob. Interstate Gas 
Co., Case 2:09-cv-00649-TS, 11-14 (1). Utah, July 23. 2009) ("CIG Decree"): United States v. 
Miller, I)yer & Co.. LLC, Case 2:09-cv-00332-DAK, I 42 (1). Utah, Sept. 23, 2009) ("MD 

Decree"). 
' 3 See 40 C.F.R. § 50.15(a). 
1.1 5cc Uinta County Monitor Value Reports 2010 and 2011.



welfare.' 5 For comparison, the highest ozone levels monitored in Los Angeles County in 2010 
and 2011 were 0.105 and 0.122 ppm respectively.'6 

EPA regulations also establish a method for determining when a particular monitoring 
station demonstrates a violation of the 0.075 ppm standard. To avoid reliance on anomalous 
high-level events, EPA determines compliance based on the three-year average of the annual 
Iburth-highest daily maximum eight-hour average measured at the site. 17 Using the procedures 
established in 40 C.F.R. § 50. Appendix P. the Uinta Basin monitors demonstrate severe 
violations of the standard. The three-year average of the fburth-highest values from 2009 to 
2011 for the Redwash monitor was 0.088 ppm and for the Ouray monitor was 0.100 ppm.'5 
These three-year averages are both higher than the three-year average from the monitor in 
Sublette County (0.078 ppm), which the State of Wyoming and EPA relied upon to designate the 
county and portions of two others as nonattainment" for ozone.19 

A Utah Division of Air Quality (DAQ) study conducted between December 2010 and 
March 2011 confirmed the extreme ozone levels measured by the Redwash and Ouray 
rnonitors.° In conjunction with Utah State University and the Energy Dynamics Laboratory. the 
Utah DAQ compiled data from six existing monitors and installed ten new monitors throughout 
the Uinta Basin to determine the extent and severity of the ozone problem. 2 ' ' ftc study included 
data from the Redwash and Ouray monitors. 22 In total, the monitors measured 1 86 ozone 
exceedances. 3 With respect to the highest 8-hour concentrations, seven sites exceeded 0. II 5 
ppm, with three of those sites measuring between 0.120 ppm and 0.134 ppm, and two sites 
exceeding 0.134 ppm. With respect to the fourth-highest, 8-hour concentrations. seven sites 
exceeded 0.100 ppm. with three sites exceeding 0.115 ppm. and one site exceeding 0.120 ppm.' 
According to the study, the monitoring locations with the greatest number of nearby wells also 
tended to have the highest ozone concentrations. . . and the greatest number of NAAQS 
exceedances."2 

1)ata from a tribal monitor on Indian lands within the Uinta Basin and a National Park 
Service monitor within Dinosaur National Monument, which is just east of the Uinta Basin. also 
confirmed multiple violations of the federal ozone standard. In 2011, the Myton tribal monitor 

Id. see also BLM, Greater Natural Buttes Final Environmental Impact Statement, Chapter 3. 
at 3-6 (2012) (Greater Natural Buttes FEIS"). 
6 See Los Angeles Monitor Value Reports 2010 and 2011. 

40 C.F.R. § 50.1 5(b); see also 40 C.F,R. § 50, App. P. 
' Comment by WildEarth Guardians to EPA Regarding Ozone E)esignation Recommendations 
for the 2008 Ozone NAAQS. Doe. EPA-I IQ-OAR-2008-0476-0440, at l4--l6 ("WildEarth 
Guardians Comments"). 

9 Wyoming TSD, at 5. 
21) Uinta Basin Winter Ozone Study (2011). 
21 

Jd. at 19. 
22 

Id, 
23 See Id. at 42. 
24 

Id. at 42. 97. 
25 

Id, at 44.



recorded 19 exceedances, with a high value of 0.124 ppm and a fourth-highest value oI'0.l II 
ppm. Also in 2011, the Dinosaur National Monument monitor recordcd eight exceedances of' 
the ozone standard. 7 The highest value as 0.106 ppm. and the fburth-highest value was 0.090 
ppm.	In sum, all available monitoring evidence points unambiguously to the fact that the Uinta 
Basin is in violation of the 2008 ozone standard. 

Despite the considerable and uncontroverted evidence showing a serious ozone pollution 
problem that poses a threat to human health in the Uinta I3asin, EPA failed to designate the IJinta 
Basin as a nonattainment area. Although EPA recognizes that the Redwash and Ouray monitors 
recorded ozone levels well-above the federal standard. EPA claims that it cannot use this data to 
support a nonattainment designation because the monitors are "non-regulator y ."29 EPA did not 
explain why it considered the monitoring conducted pursuant to the consent decrees "non-
rcgulatory ' at any point during the designation process. 

It was not until EPA published its response to public comments on or around May 17. 
2012 that EPA provided its explanation of why the monitors arc "Tlon-regulatory.' 3 ° EPA was 
responding to Petitioner WildEarth Guardians' comments demonstrating that the data from the 
Redwash and Ouray monitors supports a Finding that the Uinta Basin is nonattainment under 
EPA's own procedures found in 40 C.F.R. § 50, Appendix P (three-year average of the annual 
fourth-highest daily maximum). 3 ' Notably, EPA does not dispute that the data shows violations 
of the standard under 40 C.F.R. § 50, Appendix P. Moreover, EPA concedes that the monitors 
"meet the siting, methodology, and operational requirements" of EPA's regulations. EI'A also 
concedes that the monitoring data is being "collected in a nianner reasonably calculated to meet 
the EPA's quality assurance/quality control ('QA/QC') requirements."' Despite these 
assurances, however, EPA claims that the data cannot be used for regulatory purposes because of' 
three alleged quality assurance problems. As explained in more detail below, EPA's arguments 
have no rational basis and are not supported by the record. Because EPA offered its rationale tr 
the first time in response to comments, this Petition for Reconsideration is the First opportunity 
that Petitioners have had to respond. 

25 2011 Utah Air Monitor Report for Ozone 4, available a! 

http://www.epa.gov/airquality/airdata/ad  rep mon.html (generated July I 7. 2012). 
1(1. at 5. 
1(1. 

77 Fed. Reg. 30,088, 30,089; see also Letter from James B. Martin. Region XIII Adrn'r. EPA 
to Gary R. Herbert, Governor of Utah (I)ec. 8. 20 I I), available a! 
http://www.epa.gov/ozonedesignations/2008standards/rec/eparesp/08JJLre5p.pdf;  Letter from 
James B. Martin, Region XIII Adm'r. EPA to Gary hayes, Chairman, Ute Mountain Ute Tribe 
(I)ec. 8.2011), available at 

http://www.epa.gov/ozonedesignations/2008standards/rec/eparesp/T  IJteMountainUte resp.pdfi 
-'° EPA, Responses to Significant Comments on the State and i'ribal Designation 
Recommendations for the 2008 Ozone NAAQS, I)oc. /i EPA-I IQ-OAR-2008-0476-0675. at 72-
73 (dated Apr. 30 2012; published May 17, 2012) ("RTC"). 

WildEarth Guardians Comments, at 14-16. 
RTC at 72-73; see also KM Decree I 81; CIG Decree I 12; MD Decree 42(b).



[PA's arbitrary decision to ignore the data from the Redwash and Ouray monitors has 
significant legal and health implications. Instead of finding nonattainment. as the data requires. 
[PA designated the Uinta Basin unclassifiable. This designation does not include any additional 
legal requirements to reduce pollution from that of an attainment area and will therefore do 
nothing to curb oil and gas pollution that currently threatens the public health. 

E)ata from the Redwash and Ouray monitors, corroborated by numerous sources, 
unequivocally demonstrates that the ambient air quality in the Uinta Basin is not meeting federal 
air quality standards and poses a threat to public health. On the basis of this data. [PA must 
reconsider its decision to designate the Uinta Basin unclassifiable, rather than nonattainment. 
EPA's rationale for failing to consider the Uinta Basin monitoring data, provided for the first 
time in response to public comments, violates the Clean Air Act and lacks a rational basis. EPA 
should also reconsider its decision because information that arose after the close of the public 
comment period demonstrates that the existing ozone pollution problem is likely to get worse. 

I.	EPA's Rationale For Failing to Consider the Uinta Basin Monitoring l)ata Violates 
the Clean Air Act and Lacks a Rational Basis 

Data from the Redwash and Ouray monitors. corroborated by numerous sources. 
unequivocally demonstrates that the ambient air quality in the IJinta Basin is not meeting lderal 
air quality standards and poses a threat to public health. [PA claims that it cannot rely on this 
data to make a nonattainment designation because these are not "regulatory" monitors. 
However, that is not the standard provided by the Clean Air Act. The plain language and 
legislative history of the Act demonstrate that EPA must consider sound data that is available. In 
this case, EPA concedes that the data is "reliable and of good quality." Furthermore, EPA's three 
justifications for not considering the data lack a rational basis and have no support in the record. 
Finally, EPA's position is inconsistent with its interpretation of the Act in other circumstances 
and is therefore not entitled to deference. 

A.	Under the Clean Air Act, EPA cannot disregard sound, reliable data. 

Under the Clean Air Act. EPA sets National Ambient Air Qualit y Standards (NAAQS) 
to protect public health and welfare. 42 U.S.C. § 7409(b). NAAQS designations are based on an 
assessment of whether the concentration of pollutants in the ambient air exceeds the standard set 
by [PA to protect public health and welfare. Non-attainment is defined as "any area that does 
not meet (or that contributes to ambient air quality in a nearby area that does not meet) the 
INAAQSI thr that pollutant." Id. § 7407(d)( I )(A)(i). Attainment is delined as "any area... that 
nicets the national primary or secondary ambient air quality standards for thc pollutant." 
Unclassifiable is defined as "an y area that cannot be classified on the basis of available 
information as meeting or not meeting the national primary or secondary ambient air quality 
standard for the pollutant.' id. § 7407(d)( I )(A)(iii) (emphasis added).



The plain language of the Act demonstrates that Congress intended EPA to rely on 
"available information." See Engine Mfrs. Ass'n v. S. Coast Air Quality Mgmt. 1)/st.. 541 U.S. 
246, 252 (2004) (noting that statutory interpretation begins with "the assumption that the 
ordinary meaning of that language accurately expresses the legislative purpose"). As the 
Seventh Circuit has stated. "the only situation in hich designation okrn area as unclassifiable 
would be proper" is "it'll data I does not exist." Bethlelieni Steel Corp. v. EPA, 723 F.2d 1303. 
1307 (7th Cir. 1983). 

The legislative history olthe 1990 Clean Air Act amendments confirms that Congress 
intended EPA to consider any "sound data that is available." S. Rep. No. 101-228, at 15(1989). 
1990 U.S.C.C.A.N. 3385, 3401. Congress amended the Act in 1990, in part, to remedy the 
failure to achieve the carbon monoxide and ozone health standards established in 1977. The 
Senate Report notes that despite existing requirements, "150 million people still live in areas 
which exceed one or both of those standards." Id. at 3397. To remedy this problem. Congress 
strengthened the designation process to provide EPA with "significant authority" to "respond to 
new information about pollution levels and control needs." Id. at 3400. Congress required EPA 
to make designations within six months of modiFying a Federal standard and gave EPA broad 
authority to consider available information, subject only to the limitation that it be sound. Id. at 
3401-02. 

The Ninth Circuit recently confirmed that "the legislative history underlying the 1990 
amendment clarifies that the EPA may rely on any 'sound data' that is available." Montana 
Sulphur & Chemical Co. v. EPA, 666 F.3d 1174, 1185(9th Cir. 2012) (upholding EPA's reliance 
on modeling conducted by private contractors to determine that Montana was in nonattainment 
For SO 2 after EPA had found that the existing regulatory monitoring network was inadequate). 
Likewise, the D.C. Circuit has upheld EPA's designation of two counties as nonattainment fbr 
particulate matter because EPA relied Ofl the "best available information." including infOrmation 
other than regulatory monitoring such as prolected population growth rates and data regarding 
wind speed and direction. ATK Launch Svs., inc. v. EPA. 669 l.3d 330. 337. 340 (I).C. Cir. 
2012) (quoting Catrni'ha County v. EPA, 571 F.3d 20, 44 (D.C. Cir. 2009)). 

In this case, EPA itself has repeatedly recognized that the available tiinta Basin 
monitoring data is sound. In its response to comments, EPA concedes that the monitors "meet 
the siting, methodology, and operational requirements of 40 C.F.R. Part 58" and that the data is 
being "collected in a manner reasonably calculated to meet the EPA's quality assurance/quality 
control ('QA/QC') requirements o140 ('FR. Part 58, Appendix A." RTC at 72-73. 40 ('FR. 
Part 58 governs monitoring conducted by state and local agencies for a variety of purposes. 
including NAAQS compliance. As EPA recognizes. 40 ('FR. Part 58 does not apply to private 
parties operating monitors through consent decrees. RTC at 73: see also 40 C.F.R. § 58, App. A. 
3. IherefOre, EPA mandated substantial compliance with Part 58 requirements in the consent 
decrees to ensure that the monitors were sited in the proper location, that the data was collected



through an appropriate methodology, and that the data was subject to quality assurance 
procedures.3 

In urging the I)istrict of' Utah to approve OflC of the consent decrees. LPA stated that the 
data being collected with the monitors was "reliable and o/good qualily and will be useful in 
assisting regulators to gauge the impact of future oil and natural gas exploration and 
development in the Uinta Basin." Mem. In Support of Motion to Enter Consent Decree by 
United States in U.S. v. Miller, Dyer & Co., LLC, Case 2:09-cv-00332-DAK, at 24 (D. Utah 
Sept. 21, 2009) (emphasis added). EPA has offered no reasonable explanation for why this data 
is "useful" for gauging the impact of oil and gas development in the Uinta Basin, bitt cannot be 
used to support a nonattainment designation. Indeed, the primary purpose for ozone monitoring 
is to determine whether there is a violation of tderal standards and a need to further protect the 
public health. 

In fact, FPA has urged other federal agencies to rel) on the monitoring data hen 
assessing the air quality impacts of oil and gas development in the Uinta Basin. For example. in 
comments on the GASCO Energy Project, EPA notified BL.M that "Imleasured ambient 
concentrations of ozone in the Uinta Basin during the period of January through March 2010 
reached levels that are considerably above the NAAQS of 75 ppb for an eight-hour average." 
Comments by EPA to BLM Regarding the GASCO Uinta Basin Natural Gas Development 
Project Draft [IS, CEQ #20100386, at 3 (Jan. 7.2011) ("EPA Gasco Comments'). [PA urged 
BLM to rely on these existing ambient air concentrations to determine whether the project would 
lead to violations of the NAAQS standard. See Id. at I 0.	[PA also worked closel y ith BI.M 
to develop a supplemental air analysis fur the Greater Natural Buttes oil and gas development 
project that incorporated the ozone data from the Redwash and Ouray monitors. BLM. Greater 
Natural Buttes Record of Decision 7-1 (May 2012) ("Greater Natural Buttes ROD"): BLM, 
Greater Natural Buttes FEIS, Appendices H—Q, at P-69. Likewise, in recent comments on a 400-
well project on national forest lands in the Uinta Basin, EPA commented that the Forest Service 
needed to strengthen its analysis "given recent ambient concentrations of ozone measured in the 
project area, which exceed the NAAQS." U.S. Forest Service, South Unit Oil and Gas 
[)evclopment Project Final EIS. Vol. 2, at E-8 to E-9 (Feb. 2012) ("South Unit FLIS"). [PA 
cannot rationally require other agencies to rely on the data and then refuse to do so itself. 

In sum, although EPA refused to use the data to make a nonattainment designation. EPA 
has failed to demonstrate that the data is not sound. EPA has failed to identity a single problem 
with where the monitors were sited or the methods through which the data was collected. To the 

In addition to meeting the siting, methodology, operational and quality assurance requirements 
stated above, the consent decrees also required EPA to approve the contractor selected to operate 
and maintain the monitors. MD Decree f 42(a); CIG I)ecree 11. Additionally, the monitor 
operators were required to place the monitors in a representative location in the Uinta Basin 
approved by EPA. KM Decree 81: see also MI) Decree 42(b); CIG Decree'! 12. The 
monitoring stations were also required to meet EPA's requirenlents for the number of days the 
monitors need to operate within a year as set forth in 40 C.F.R. § 50. ('lG l)ecree 1 12. 

This statement is found in EPA's Detailed Comments for the Gasco I)raft [IS. at 3, which is 
attached to EPA's overall comments.



contrary. EPA's own statements and actions indicate that the agency relies on the data in other 
contexts and is also urging other Rderal agencies to do so. Furthermore, as discussed above. 
numerous other monitors in the Uinta E3asin have confirmed the severe ozone violations in 2010 
and 2011. Because sound monitoring data is available that demonstrates that the 1.Jinta Basin is a 
nonattainment area under the 2008 ozone standard. EPA's designation of the area as 
unclassifiable violates the Clean Air Act. 

B.	 EPA's quality assurance arguments are unsupported in the record and fail to 
draw a rational connection between the facts found and the decision made 

EPA offers three reasons for its refusal to rely on the Redwash and Ouray monitoring 
data, all three related to quality assurance. First, EPA states that it has not approved the quality 
assurance plan that was developed by the contractor that operates the monitors. RTC at 72--73. 
Second, EPA claims that the plan does not comply with all of EPA's guidance for quality 
assurance plans. Id. The only deficiency EPA identifies, however, is that the plan does not 
include a mechanism that would allow EPA or another regulatory agenc y to "direct corrective 
actions should quality assurance issues be identified in the monitoring program." Ic!. at 73. 

Third. EPA claims that although the "raw data" from most of 2010 and all of 2011 —the time 
when the highest violations occurred—is currently reported in EPA's database, it cannot be 
considered "quality assured." According to [PA, this means there is not three years of data 
available to make the comparison with the standard under Part 50. Appendix P. Each of these 
reasons suffers from numerous flaws and is insuflielent to justify [PA's failure to rely on data 
that it concedes is "reliable and of good quality." 

1.	 EPA's failure to approve the quality assurance plan does not call in 
question the validity of the monitoring data 

EPA objects to the use of the Redwash and Ouray monitoring data because EPA 
reviewed, but never approved, the quality assurance plan developed by the contractor. RTC at 
73. [PA does not identify any regulation requiring EPA approval under the circumstances. [PA 
cites to monitoring regulations that apply to state and local agencies with delegated authority. 
which require that EPA approve a quality assurance plan before a monitor ma y begin operations. 
See 40 C.F.R. § 58, App. A, 2.1.2. As EPA recognizes, however, these requirements do not 
apply to private parties operating monitors pursuant to consent decrees. RTC at 73. Although 
there is no specific regulation that applies, EPA did ensure quality assurance of the Redwash and 
Ouray monitoring data through the consent decrees. See. e.g.. KM Decree 81; CIG Decree 
12; MD Decree ¶ 42(b) (requiring that the data "be collected in a manner reasonably calculated 
to meet the EPA's quality assurance/quality control ('QA/QC') requirements of 40 C.F.R. Part 
58, Appendix A"). EPA concedes that the data meets this standard, despite [PA's failure to 
approve the plan. RTC at 72-73. Given EPA's recognition that the data is sound and that it was 
collected in a manner reasonably calculated to meet [PA's quality assurance requirements. 
[PA's failure to approve the plan is nothing more than a technicality and does not provide an 
adequate justification for refusing to consider the data.



Moreover, the lack of approval is a problem of EI'A's own making. The contractor 
appears to have complied with its quality assurance obligations by producing a quality assurance 
plan for EPA's review. Approval (or disapproval) of the plan was EPA's responsibility. EPA 
offers no explanation for its failure to approve the plan. EPA does not argue that it rejected the 
plan based on any identified deficiencies. Furthermore, even assuming there were deficiencies. 
EPA does not provide any evidence that it tried to work with the contractor to develop an 
adequate plan. Based on the record, it appears that EPA reviewed the plan and then did nothing. 
Ilowever, [PA cannot avoid its Clean Air Act responsibilities to protect the public from serious 
health threats by simply sitting on its hands. 

2.	 Pursuant to the consent decrees, EPA possesses significant authorit 
to oversee the monitoring and direct corrective action if necessary 

The only specific deficiency cited by the EPA concerning the quality assurance program 
for the Redwash and Ouray monitors is the lack of "direct quality assurance oversight by any 
government agency." RTC at 72. Since 2009, private parties have operated these monitors 
pursuant to consent decrees, rather than as part of a monitoring network operated by a state or 
local agency with delegated authority under the Clean Air Act. EPA claims that "[tihe consent 
decrees . . . have not given EPA authority for oversight comparable to that authorized by the 
EPA through grant funding of state and local monitoring operations. RTC at 73. [his claim is 
refuted by evidence in the record. See Am. Trucking Ass'ns v. EPA, 283 F.3d 355. 362 (D.C. Cir. 
2002) (noting that EPA decisions must be supported by the record). In fact, EPA negotiated 
specific measures within the consent decree to ensure that the agency would have extensive 
control of the Uinta Basin monitoring, including the ability to direct corrective action, if 

required. 

Since 2009, the relevant consent decrees have required private companies to 'iind, 
install, and operate 'ambient air quality and meteorological monitoring stations' in the Uinta 
Basin to gather data necessary for use in air quality monitoring under [deral and state laws and 

regulations." (IS. v. Kerr-McGee Corp.. 2008 WE 863975, at *2. The operators were required 
to certify to EPA their compliance with all requirements of the consent decree, including the 

monitoring. See MD I)ecree 42(e): CIG I)eereeI 13. The consent decrees also required the 
operators to provide substantial information to EPA regarding the monitoring operations, 
including the recorded data and an annual report describing all work and other activities 
performed under the decree. See KM Decree j 11 0(a),(b); MD Decree ¶ 50(a),(b).35 With 
limited exceptions, EPA was authorized to use any information provided by the operator to 

enforce the decrees. See KM Decree ¶ 114: MD Decree ¶ 54: CIG I)ecree l 18. 

[he consent decree required all operators to include the following certification on all required 
reports and submissions to EPA: "I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who manage the system. or those 
persons directly responsible for gathering the information, the information submitted is. to the 
best of my knowledge and belief true, accurate and complete." KM I)ecree ¶ 112: MD Decree 
52:CIG 1)ecreej 16.



EPA also had authority to enter any facility covered by the decrees for the purpose of 
monitoring compliance with any of their provisions, including monitoring the progress of 
required activities, inspecting equipment and facilities, and inspecting and copying documents or 
other information required to be maintained in accordance with the Decrees. KM I)ecree 140: 
MI) Decree ¶ 79: (TIG Decree ¶ 43. Accordingly, EPA had all the authority it needed to oversee 
the monitoring operations and ensure that they were producing sound, reliable data with adequate 
quality assurance. 

Moreover, there is no question that EPA could have directed corrective action through a 
contempt proceeding if it had identified any problems with the monitoring. The consent decrees 
constitute final judgments. See KM Decree ¶ 175; Ml) I)ecree ¶114; CIG Decree ¶ 73: see also 
Sinclair Oil Corp. v. Scherer, 7 F.3d 191, 193(10th Cir. 1993) (A consent decree is a negotiated 
agreement that is entered as a judgment of the court."). As judgments. consent decrees can be 
enforced with the full range of enforcement tools, including contempt. See led. R. Civ. P. 70(e): 
Local No. 93, In! 'I As's n of I'ire/ig/ilers i'. C liv o/ Cleveland, 478 tJ .S. 501 , 51 8 (I 986). In fact. 
each ol the courts that approved the consent decrees retained jurisdiction to effectuate and 
enforce the decrees. See KM Decree 163: MI) Decree ' 102: ( T IG Decree 62. Given the 
extensive authority provided by the consent decrees, EPA's claim that there is no oversight 
mechanism is incorrect. 

3.	 EPA's refusal to consider the wintertime data from 2010 and 2011 
violates its own regulations 

EPA's third stated reason for not using some of the LJinta Basin monitoring data is that 
"data from the monitors for 2010 and 2011 cannot he considered quality-assured data." R1'C at 
72. According to EPA, "Fun the case of the IJinta Basin data, raw data between August 2009 
and September 2011 is current in IITPA's ambient air quality database]. hut qualit y assurance 
data are only currently available for August 2009 through January 2010." Id, at 73-74. 'this 
statement confirms that data from the monitors is quality-assured, even if EPA has not approved 
the quality assurance plan. Although not fully explained, EPA seems to be basing the date 
restriction on the fact that state and local agencies are not required to certify their data for the 
prior year until May I of the following year. See 40 C.F.R. § 58.15(a). Therefore, as of early 
December 2011, when EPA notified the states of an y intended revisions to their recommended 
ozone designations. states had only certified data through the end of 2010. Ri C at 7. 'l'herefore, 
EPA limited the data available for consideration to the three year period from 2008 through the 
end of 2010, unless a state specifically requested consideration of data from 2011 and agreed to 
certify by February 29, 2012. Id, Notably. this date restriction would eliminate the severe ozone 
violations measured in the winters of 2010 and 2011. 

EPA's refusal to rely on 2010 and 2011 data is inconsistent with EPA's own regulations. 
which require the three-year average to be determined "using the three most recent, consecutive 
calendar years of monitoring data." 40 C.F.R. § 58, App. P, 2.2. Moreover, even under EPA's 
interpretation, it is unclear why the Ljinta Basin data for the winter of 2010 would not have been 
certified by EPA's December 2011 deadline. Regardless. both the 2010 and 2011 data should



now be certified. Petitioners request that EPA reconsider the final rule based on the now 
"quality assured' data. 

C.	 EPA's Refusal to Rely on Information Other Than "Regulatory Monitoring" 
is Inconsistent with EPA's Own I'olicies and Past Practice 

EPA takes the position that it is prohibited from relying on data that it required to be 
collected because EPA and the companies have not jumped through all of the hoops that would 
be required if the monitors were part of the official state or local monitoring network. Not only 
is EPA's narrow view of "available" data inconsistent with the Clean Air Act. as discussed 
above, hut it is also inconsistent with EPA's own prior interpretations of the Act. See Culawba 
('ounf y r. EPA. 571 F.3d 20, 52 (l).C. Cir. 2009) (rejecting nonattainment designation based on 
"apparent inconsistenc y in EPA's approach): Am. Earni Bureau Fec/n v. EPA. 559 F.3d 512. 
521 (D.C. Cir. 2008) (giving EPA no deftrence for "an unexplained change of position"). EPA 
has repeatedly recognized that the official monitoring network is not the only source of valuable 
data for determining compliance with the NAAQS. 

For example, E1A has taken a much broader view of available information in making 
SO2 designations. When it adopted a new SO2 standard. EPA recognized that the existing 
regulatory monitoring network was inadequate. 75 Fed. Reg. 35,520, 35,552 (June 22, 2010): 
see also Id. at 35,525 (noting that there were no minimum regulatory monitoring network 
requirements at the time of the rule). Accordingly. [PA adopted a hybrid approach, utilizing 
both monitoring data and modeling to predict SO 2 concentrations. [PA decided whether to use 
modeling on a "case-by-case basis, informed by thiel arcas factual record." Id, at 35.552 n.22: 

see a/so /d. at 35,553 (noting that EPA would make SO 2 designations' based on the record of 
information that will be before [PA regarding each area"). This site-specific approach stands in 
sharp contrast to the "one-size-fits-all' approach EPA adopted for ozone in the Uinta Basin. 

The Ninth Circuit recently upheld EPA's reliance on modeling conducted by private 
contractors to determine that the State of Montana was not assuring compliance with the SO2 
NAAQS, despite the lack of regulatory monitors showing any violations Montana Sulphur. 666 

F.3d 1174, 11 84-85 (9th Cir. 2012): see also PPG Industries, Inc. v. Cost/c, 659 F.2d 1239. 
1248 n. 1 8 (D.C. Cir. 1981) ("EPA expressly prelrs modeling over monitoring in niany cases to 
make non-attainment designations.......his practice is permitted by the statute. and has been 

upheld by the courts."). As discussed above, the court in Montana Sulphur relied on the fact that 
"the legislative history underlying the 1990 amendment clarifies that the [PA may rely on any 
'sound data' that is available." 666 F.3d at 1185. The court also relied on [['A's finding that the 
monitoring network was inadequate. Id. at 1184-85. 

In the case of wintertime ozone, just like for SO 2 . EPA has recognized that the regulatory 
monitoring network is inadequate because it focuses on monitoring in large urban areas in the



summertime. 36 EPA addressed the lack of a regulatory monitoring network in the Einta Basin by 
requiring private parties to conduct ozone monitoring. But unlike SO 2 . where EPA was willing 
to base decisions on other reliable data, here EPA is ignoring sound, available data that it 
required to be collected. This inconsistency is arbitrary and capricious. 

EPA also relies on information other than regulatory monitoring to determine boundaries 
lbr nonattainment areas, including air quality data, emissions data, meteorology, and topography 
(such as mountain ranges). Mem. from Robert J. Meyers, Principal Deputy Assistant Adm'r, to 
Regional Adm'rs Regarding Area Designations br the 200 Revised Ozone National Ambient 
Air Qualit y Standards (Dec. 4, 2008). l'he courts have upheld this practice. See Ai'K Launch 
Sys. 669 F.3d at 334. To determine the boundary of the Wyoming nonattainment area. EPA 
relied on monitors that did not yet have three years of data and that had not yet been certified by 
the state. Wyoming TSD, at 10-Il. EPA has provided no rational basis to conclude that 
information that is adequate for determining nonattainment boundaries—which determine 
whether a particular location within an area is in or out of attainment—is somehow inadequate 
for determining whether the area as a whole is in attainment. Because EPA's approach to 
available information has been inconsistent, its current narrow view for ozone is not entitled to 
defrence. See An,. Farm Bureau Fed'n. 559 F.3d at 52]. 

II.	 New information Since the Close of the Public Comment Period l)emonstrates that 
the Ozone Pollution in the Uinta Basin is Going to Get Worse 

EPA should reconsider its decision because information since the close of the public 
comment period shows that ozone levels in the Uinta Basin that are already well-above federal 
standards are only going to get worse as oil and gas development increases. BLM anticipates 
that "reasonably foreseeable" development in just the southern half of the Iiinta I3asin will 
include more than 21,000 wells. Greater Natural Buttes EElS. Chapters 5-9. at 5-]. 5-9 (defining 
the cumulative impacts analysis area as the southern half of the tJinta Basin and estimating 
2 1.293 wells as a result ofreasonahle foreseeable projects). Since the close of the public 
comment period in February 20 12. federal land managers have approved more than 5,300 new 
wells. Development of these wells will exacerbate the ozone problem. 

On May 8, 2012. BLM approved drilling of up to 3,675 oil and gas wells as part ol' 
Greater Natural Buttes Project. BLM, Greater Natural Buttes Record of Decision. at 3-I (May 

On July 16, 2009, EPA proposed to modify its ozone monitoring regulations to include new 
minimum monitoring requirements in rural areas and extend the length of the monitoring season 
(which is typically just the summer months) in some areas. 74 Fed. Reg. 34.525 (Jul. 16. 2009). 
On November 10, 2010, EPA published a notice identitying new data that further supported the 

proposed changes. See 75 Fed. Reg. 69.036, 69.036 (Nov. 10. 2010). The notice included data 
from the Redwash and Ouray monitors showing violations of the 2008 standard throughout the 
winter months. Redwash and Ouray Ozone Data, I)oc. EPA-HQ-OAR-2008-0338-025 I 
(posted Nov. 3. 2010) (monitor 490472002 is the Redwash monitor, and monitor 49072003 is the 
Ouray monitor). EPA never finalized the rule. As a result. EPA's existing regulations do not 
specifically require monitoring in rural areas like the Uinta Basin. nor do they require monitoring 
during the winter months.



2012). In the FEIS for the project. BLM relies on the data from the Redwash and Ouray 
monitors to establish the relevant ambient air quality background levels. Greater Natural Buttes 
FF15. Chapter 3. at 3-6. BLM acknowledges that even under a "no action alternative," "there 
likely would he continued observations of' winter otone concentrations above the NAAQS." 
Greater Natural Buttes Final [IS. Chapter 4. at 4-9. As approved, the project is anticipated to 
increase NOx emissions by 2,213 tons per year and VOC emissions by 6,617 tons per year 
(representing emissions increases from existing levels of 22% and 4% respectively). Id. at 4-12. 
BLM modeled a predicted 2.4 ppb increase in ozone levels in the project area, although the 
model did not allow for predictions of extreme wintertime events. Id. at 4-9. Accordingly, as 
BLM concedes, this project standing alone will increase regional ozone levels. Id. at 4-12. 

On June 18, 2012, BLM approved the drilling ofas many as 1.298 new gas wells in the 
Uinta Basin as part of the GASCO [nergy IJinta Basin Natural Gas Development Project. BLM. 
Record of Decision for the GASCO [nergy Project 3 (Jun. 2012). As requested by [PA. BLM 
recognizes in the F[IS that the Ouray and Redwash nionitors have recorded numerous 
exceedances of the ozone standard during the winter months. BI,M, GASCO Final [IS. Chapter 
3. at 3-14 (Jun. 2012). BLM states that the "data are considered viable and representative of the 
area." Id. I3LM also acknowledges that the likely dominant source of this pollution is oil and 
gas operations near the monitors. Id. The GASCO project will increase NOx emissions in the 
area by 1,931 tons per year and VOC emissions by 2,574 tons per year, making the existing 
ozone pollution worse. Gasco Final [IS, App. Fl, at Fl-2. Assuming mitigation measures are 
folly implemented, BLM predicts an increase of 0.4 ppb of ozone in the project area. Gasco 
Final [IS. Chapter 4. at 4-440 to 441. 

On February 21. 2012, the Forest Service approved drilling of up to 356 new oil and gas 
wells on the Ashley National Forest in the Iiinta Basin. US. Forest Service, South Unit Oil and 
Gas Development Project Record of' Decision 5 (Feb. 2012). 'l'he final environmental impact 
statement acknowledged the wintertime violations of the ozone NAAQS in the Uinta Basin, as 
measured by the Redwash and Ouray monitors. South Unit Final [IS, Volume I, at 54. The 
Forest Service also acknowledged that the project would increase ozone precursor emissions. 
Assuming mitigation measures are fully implemented, the project is estimate to emit 2,866 tons 
per year of VOCs and 1 89 tons per year of NOx. Id. at 77. In comments on the proposal. [PA 
stated that the project has the "potential to contribute significant impacts to ambient ozone 
concentrations." South Unit Final [IS, Vol. 2, at [-8. 

These projects provide additional evidence in support ota nonattainment finding. Given 
the high level of ozone being measured in the Uinta Basin and the additional emissions expected 
as a result of these projects, there is no question this development will make a bad situation much 
worse. Although [PA has provided comments to BLM on the high ozone values measured 

ithin the Uinta Basin, BLM is still proceeding to approve large numbers of wells. [PA has 
repeatedly stated "it is clear that the measured values are a concern for public health." [PA 
Gasco Comments, at 3; Greater Natural Buttes [[IS, Appendices H—Q, at P-69. tinder the 
Clean Air Act, [PA is charged with protecting the public health through the NAAQS and the 
designation process. See 42 U.S.C. § 7409(b)(l). [PA cannot continue to abdicate this 
responsibility in the Uinta Basin.



For the foregoing reasons, Petitioners respectfully request that EPA reconsider its 
decision to designate the Uinta Basin as an unclassifiable area under the 2008 ozone standard 
and issue a new final rule designating the area nonattainment. Reconsideration is necessary to 
fulfill EPA's legal responsibilities under the Clean Air Act and to provide adequate health 
protections to people living the Uinta Basin.

/1/ Robin Cooley 
Robin Cooley 
(303) 623-9466 ext. 2611 
rcooley@earthiustice.org 

Counsel for Petitioners WildEarth Guardians, 
Southern Utah Wilderness Alliance, and 
Utah Physicians for a Healthy Environment
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The Paradox Basin, Uncompahgre Uplift, and Thrust Belts all extend over state lines 
to adjacent states. Many of the workers involved in operating wells in these areas 
are actually employed in other states. Additionally, coalbed methane operations in 
Carbon and Emery Counties and the Hingeline are fairly recent discoveries and an 
oil service industry has not developed in these areas. 

Defining the oil and gas E&P industry is a key element for a study of this type. 
Economists use the North American Industry Classification System (NAICS) 
developed by the Office of Management and Budget for classifying industries for 
reporting employment and earnings. The NAICS codes have three industrial 
classifications that directly apply to the oil and gas E&P industry. These are NAICS 
211 - Oil and Gas Extraction, NAICS 213111 - Drilling Oil and Gas Wells, and 
NAICS 213112 - Support Activities for Oil and Gas Operations. For purposes of this 
study, these three industries are collectively considered the oil and gas E&P 
industry. Additional information on the NAICS codes for these three industries is 
available in Section 6. 

The following sections summarize the various oil and gas producing areas in Utah. 
Also included are economic data for Duchesne and Uintah Countys to place the oil 
and gas E&P industry in context. 

3.1 	 Uinta Basin 
The Uinta Basin in northeastern Utah is the largest oil and gas producing area in the 
state and a significant producer in the Rocky Mountains. Natural gas was first 
discovered in economic quantities in the Uinta Basin in 1925 at the Ashley Valley 
field. In 1949, oil was discovered in the Roosevelt field. Natural gas and crude oil 
have been produced in the Uinta Basin since then, although production and the 
accompanying economic impact have varied with prices. The Uinta Basin is 
currently experiencing a significant economic boom due to increased oil and gas 
activity and this boom should continue as long as energy prices remain at current 
levels. 

Although the geologic area defined as the Uinta Basin extends into Colorado and 
includes portions of several other Utah counties (Carbon, Emery, Grand, Wasatch, 
and Utah), this study focuses on Duchesne and Uintah Counties, Utah. Economic 
data is released at the county level and almost all of the economic activity 
associated with E&P activities in the Uinta Basin occurs in these two counties. For 
this study, the term Uinta Basin refers to Duchesne and Uintah Counties, Utah 
collectively unless otherwise indicated. 

The two counties contain just under five million acres (Table 2), with 54 percent of 
the land controlled by the federal government. After including land controlled by the 
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state government and Indian lands, only 21.8 percent of the Uinta Basin is privately 
owned. With such a large portion of the land controlled by the federal government, 
the oil and gas E&P industry is highly sensitive to changes in federal land 
management policy. The largest amount of federal land in the Uinta Basin is 
controlled by the Bureau of Land Management, which is responsible for 32.7 percent 
of the land in the two counties. An additional 14.6 percent is administered by the 
U.S. Forest Service. Lesser amounts are controlled by the U.S. Fish and Wildlife 
Service and the National Park Service. 

The majority of the state land in the basin is controlled by the Utah School and 
Institutional Trust Lands Administration (SITLA). SITLA administers six percent of 
the land in the two counties. Lesser amounts are controlled by the Utah Division of 
Wildlife Resources and the Utah Division of State Parks and Recreation. Indian 
lands make up 16 percent of the Uinta Basin. 

Table 2 Land Ownership in the Uinta Basin 
Duchesne 
County, 

acres

Uintah 
County, 

acres
Uinta Basin 
Total, acres

Percent of 
Total 

Bureau of Land Management 206,552 1,411,944 1,618,496 32.7 
US Forest Service 453,680 269,380 723,060 14.6 
National Wildlife Refuge 0 8,975 8,975 0.2 
USFS and BLM Wilderness 263,882 0 263,882 5.3 
National Park Service 0 50,682 50,682 1,0 
Total Federal 924,115 1,740,981 2,665,096 53.9 
State Parks 3,723 956 4,679 0.1 
StateWildlifeLands 76,206 9,707 85,913 1.7 
State Trust Lands 54,357 240,602 294,959 6.0 
Total State Lands 134,287 251,264 385,551 7.8 
Indian Lands 395,848 423,353 819,201 16.6 
Private 614,070 461,646 1075,716 21.8 
Total 2,068,318 2,877,244 4,945,562 100.0 
Source: Utah Governor's Office of Planning and Budget

Production of both crude oil and natural gas have increased in recent years in the 
Uinta Basin (Tables 3-4). From a low of 7.3 million barrels in 2002, crude oil production in 
the two counties increased to 11 .4 million barrels in 2006. Production is rising faster in the 
Uinta Basin than in Utah as a whole. While crude oil production increased 55.5 percent in 
the basin from 2002 to 2006, Production in the state as a whole increased by 30.2 percent. 
This leading to the concentration of Utah production in the Uinta Basin. In 1997, 48.5 
percent of the crude oil produced in Utah came out of the basin. By 2006, the amount of 
the state's crude oil production originating in the Uinta Basin had increased to 63.4 percent. 
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Abstract 

Background: Exposure to ozone has been associated with adverse health elTects, including 

premature mortality, cardiopulmonary and respiratory morbidity. In 2008. the U.S. Environmental 

Protection Agency (EPA) lowered the primary (health-based) National Ambient Air Quality 

Standard (NAAQS) for ozone to 75ppb. expressed as the fourth-highest daily maximum 8-hr 

average over a 24-hr period. Based on recent monitoring data, U.S. ozone levels still exceed this 

standard in numerous locations resulting in avoidable adverse health consequences. 

Objectives: To quantif' the potential human health benefits from achieving the current primary 

NAAQS standard of 75ppb and two alternative standard levels. 70 and ôopph. representing the 

range recommended by the EPA Clean Air Scientific Advisory Committee (CASAC). 

Methods: We apply health inipact assessment methodology to estimate numbers of deaths and 

other adverse health outcomes that would have been avoided during 2005. 2006 and 2007 if the 

current NAAQS ozone standards (or lower standards) had been met. Estimated reductions in ozone 

concentrations were interpolated according to geographic area and year. and concentratIon-response 

functions were obtained or derived from the epidemiological literature. 

Results: We estimated that annual numbers of avoided ozone-related premature deaths would have 

ranged from 1,410-2,480 at 75ppb to 2,450-4.130 at 7Oppb and 5.21 0-7.990 at ôOppb. Acute 

respiratory symptoms would have been reduced b y 3 million cases and school-loss days by one 

II ion cases annually if the current 75pph standard had been attained. Substantially greater health 

benefits would have resulted if the (TASAC recommended range of standards (70 to 6Oppb) had 

been met. 

Conclusions: Attaining a more stringent primary ozone standard would significantly reduce ozone-

related premature mortality and morbidity.
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EXECUTIVE SUMMARY 
The lJintah Impact Mitigation Special Service District (UIMSSD) enlisted a team from Utah 
State University Research Foundation's (USURF) Energy I)ynamics Laboratory (EDL) and Utah 
State University's (USU) Department of Civil and Environmental Engineering to perform an air 
quality monitoring program to measure baseline ozone concentrations. The program consisted of 
two integrated elements: (1) a three-month winter ozone monitoring program throughout the 
tjinta Basin and (2) a more intensive, week-long monitoring program that simultaneously 
measured O/OflC. volatile organic compounds (VOCs). nitrogen oxide pollutants (NO\). line 
particulate matter with a diameter less than 2.5 micrometers (PM 2 ). and vertical prohles of 
relevant meteorological parameters during a strong winter inversion event at two sites. 

Ozone concentrations were measured at 1 8 locations throughout the Basin during the three-
month monitoring program. Eight of the locations had previously established ozone-monitoring 
stations operated by outside agencies. The other ten locations utilized 2B Technology Model 
205 l)ual-Beam ozone monitors installed by the EDL-USU team specifically for this study. 
LDL-USU monitors were strategically located to provide adequate spatial coverage, to account 
fbr variations in topography and meteorology, and to avoid results bias due to proximity of 
potential ozone precursor sources. Every two weeks, the monitors were serviced, data were 
collected, and recalibrations were perlbrmed (if necessary). 

I 'he results of the Basin-wide w inter ozone studs sho\\ ed  elevated	 ntcrtime O/OflC 

concentrations throughout most of the U inta Basin during wintertime temperature inversion 
events. l'he inversion events had the elThct of reducing the vertical movement ol the precursors 
involved in the formation of ozone, resulting in increased ozone formation below the inversion 
layer. Low surface winds (<2 m/s) within the inversion layer were also observed throughout the 
Basin during periods of elevated ozone levels. Low surface winds limited the horizontal 
movement and dispersion of precursors and poi I utants. 

Although the data collected for this study cannot be used lbr regulatory purposes. a high number 
o18-hr National Ambient Air Quality Standard (NAAQS) exceedances were observed at 
multiple locations throughout the l3asin. with the fewest exceedances occurring in the higher 
elevations along the periphery ol the study area. The highest ozone values typically were 
observed in the area centered along the Ouray/Pariette Draw locations and extending north to the 
('edarview/Lapoint area, east to the Red Wash area, and est to l)uchesne. 'l'he highest I-hr 
value was observed at Ouray (149 ppb). and Pariette Draw was the site of both the highest 
observed 8-hr value (134.6 ppb) and the greatest observed fturth-highest (regulatory) ozone 
value (121 .6 ppb). The highest number of 8-hr exceedances (25) was observed at both Ouray 
and horse Pool. And while Fruitland and Nine Mile Canyon were the only sites to show no 
exceedances of the 8-hr standard, the Altamont. Rabbit Mountain. and Rangely'. CO. sites (one. 
three. and three exceedances, respectively) would also be considered attainment areas under the 
current ozone NAAQS. 

'l'hese results from the study suggest that the ozone concentrations observed during the 
intertirne inversion periods are a lunction of local topography. meteorology, and ozone 

precursor abundance rather than of any exterior mid- or long-range transport. Results also 
shoed that the lower elevation monitoring locations with the greatest number of nearby wells 
tended to have the highest ozone concentrations (I-hr and 8-hr averages) and the greatest number 
ol'NAAQS exceedances. Locations at higher elevations, approximately 5500-6000 ft above sea 
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level (asi). had relatively few exceedances despite being near significant numbers of oil and gas 
wells. 

The long-term, Basin-wide OZOflC measurement was supplemented with a short, high-intensity 
cli'ort focused on the collection of' PM 2 , NO\, and VOCs concentrations during a strong winter 
inversion event. This intensive monitoring portion of the winter ozone study was conducted 
from February 2! through February 25, 2011 at the Red Wash and the Vernal/Jensen sites, 
Ambient samples of NON, PM 25 , non-methane hydrocarbons (NMFIC)/VOCs. and vertical 
meteorological parameters (temperature, pressure. wind speed, and wind direction) were 
collected at both sites. Though not part of the proposed study, grab samples Rr methane analysis 
(whole air vials) were collected at both sites, and vertical ozone data were taken at Red Wash. 

NO\ measured highest at the Vernal location but at levels typical of' rural/semi-urban areas. ftc 
NO\ measurements also displayed a typical traffic-related diurnal profile. All measured levels of 
NO2 were well below the 100 ppb, I-hr NAAQS. Also, an observed dominance of NO 2 suggests 
the presence of a readily oxidized air mass, indicating that plenty of ozone was available to 
convert initially emitted NO to NO2. 

The CI 1 4 concentrations measured at Vernal were consistent with Northern Hemispheric 
background levels (1.7-1.8 ppm). The observed CH 4 concentrations at Red Wash (2.7-5.5 ppm) 
were significantly above the Northern Hemispheric background levels. Cl-I 4 is usually 
considered non-reactive due to its relatively slow reaction rates, but at such elevated levels, Cl-I4 
could be a significant player in atmospheric photochemistry of ozone formation in the Basin. 
Measured levels of NMHC at the Red Wash location were more than twice the observed 
concentrations at the Vernal site. The measured ratio of' indicator compounds. benzene-to-
toluene, is suggestive of oil and gas exploration and production. 

Observed PM 2 concentrations were well below the NAAQS (35 f.tg/m 3 ) at both Vernal and Red 
Wash, but concentrations at the Vernal location were approximately twice those of the Red Wash 
location. l'hese results are inconsistent with measurements previously observed by the Utah 
Division of Air Quality (UDAQ) that showed some exceedances of NAAQS in Vernal in the 
mid-2000s. The chemical composition of the particulate matter measured at both sites was 
approximately 80% carbonaceous material, with just under 70% being organic carbon (as 
opposed to elemental/black carbon). 'lhis percentage indicates an abundance of long-chain 
VOCs characteristic of the oil and gas industry. 

Vertical meteorology measurements at the Red Wash site indicate that during an inversion event. 
the mixing height (surface layer) was on the order of' 20-80 m (65-265 fk) above ground level 
(agl) and was dependent on time of day vertical ozone data also show similar surface layer 
depths and patterns. Meteorological data indicate that horizontal winds were light (< 2 m/s) 
during inversion conditions throughout the Uinta Basin. 'ihe higher elevation areas, > 6500 ft 
above sea level (asl), showed more variable wind directions and higher wind speed during the 
same period. These higher elevation areas were probably located above the inversion. Limited 
vertical ozone profiles observed at the Red Wash location showed higher levels of ozone near the 
ground, an indication that ozone is being fbrmed at ground level rather than from precursors 
being transported into the Basin. 

Meteorological stations at lower elevations (<6500 ft asl) within the Basin indicated that 
horizontal winds were generally light (<2 m/s) during inversion conditions. 'l'he higher 
elevation stations (> 6500 ft asl) showed wind data more consistent between sites and at higher 
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wind speeds than those at lower elevations. This flnding suggests that the surface level winds 
within the lower elevation areas of the Basin, where the temperature inversions and elevated 
ozone concentrations were measured, were effectively disconnected from the regional air 

Modeling of winter ozone was performed as part of this project. The results of these efforts 
indicated several concerns about the chemical mechanisms used for modeling ozone reactions. 
For these calculations, a base model was designed to simulate a late-winter day. Feb. 20. 2008 in 
the Upper Green River Basin (UGRI3). Three concerns \ere identified from these modeling 
clThrts: I) current mechanisms neglect temperature dependence of'all photolytic reactions: 2) 
many reactions appear with negative activation energies. an  indication that their rates may not 
etrapolatc well to lower temperatures: and 3) many non-photolytic reactions also appear without 
temperature dependence, which probably indicated that the y were only measured at a single 
temperature in the vicinity of 300 K. These concerns may lead to a positive bias in modeled 
levels of OZOflC of up to 10 ppb. 
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1.1 BACKGROUND 
During the winter of 2009-10 in the Uinta Basin. limited air quality monitoring revealed periods 
of elevated daytime ozone concentrations exceeding the current NAAQS established by the t.J.S. 
knvironmental Protection Agency (EPA) (data are available on the EPA Air Explorer website. 
hup://www.epa.gov/airexplorer/) . Eight-hour averages above 100 pph were measured during 
Some days. exceeding the current 75 ppb NAAQS for surface ozone. Although the Ijinta Basin 
2009-10 winter measurements were not made at regulatory stations, the results raised concerns 
regarding the winter ozone levels in the region. Of particular concern was the potential impact 
these ozone levels might have on the health of Uinta Basin residents. Concern was also 
expressed that a failure to meet NAAQS for ozone levels could result in a nonattainment 
designation for Uinta Basin's counties, a consequence that could severely' impact the economy of 
eastern Utah and the State as a whole. Such pressing concerns moved the Uintah Impact 
Mitigation Special Service District (UIMSSD) to obtain additional information and 
understanding about the levels of ozone and associated species in the t)inta Basin. 

1.1.1 	 Problem Statement 
At present. UDAQ has yet to determine the cause(s) of the elevated ozone readings from the 
winter of 2009-10 but has expressed concerns (http://www.airquality.utah.gov ) that oil and gas 
development and production in the Basin may play a significant role. The uncertainty regarding 
the cause(s) of the elevated ozone levels stems from the region's lack of sound, continuous 
ambient air quality data. Prior to this study, the existing air monitoring data was very sparse. a 
fraction of the data necessary to make accurate and successful policy decisions. 

If similar ozone levels are measured in subsequent years. the [PA could designate the Uinta 
Basin as a nonattainment area, and the potential impact on development and utilization of the 
Basin's energy resources due to air quality is of major concern to the local communities. Such 
restrictions would significantly impact not only' the economy of the Basin but the economies of 
the State of Utah and of the region as a whole. The potential negative impacts of elevated ozone 
levels on the health of residents and on the economic development in the Basin compelled the 
IJIMSSE) to fund this study to measure ozone, associated species. and meteorological data during 
the winter months of 2010-Il. The main objectives of the study were to establish the 
geographical extent and significance of elevated ozone within the Uinta Basin and to provide 
insight into possible anthropogenic influences and mitigation options. ftc additional data will 
help to characterize the Basin's wintertime ozone pollution (as a baseline dataset) and to help 
direct future ozone studies and mitigation strategies. actiities and technologies. 

l'he results ot this study also provide information to help guide coniprehensive. long-term 
airshed monitoring, analysis. and modeling programs to adequately understand winter ozone 
formation in the tiinta [3asin and to help develop and implement appropriate mitigation 
strategies. 

The UIMSSD enlisted a team from IJtah State University Research Foundation's (USURF) 
Energy Dynamics Laboratory (EDL) and Utah State University's (USU) Environmental 
Engineering Department to perform an air quality monitoring program to measure baseline ozone 
concentrations in the Uinta Basin during the winter months of 201 0-1 I . The program consisted 
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of two integrated elements: (1) a three-month l3asin-w ide winter ozone monitoring program and 
(2) a more intensive, week-long monitoring program at two selected sites that simultaneously 
measured ozone, volatile organic compounds (VOCs), nitrogen oxide pollutants (NO). line 
particulate matter with a diameter less than 2.5 micrometers (PM 2 ). and vertical profiles of 
relevant meteorological parameters during a strong winter inversion event. It should be noted 
that the measured concentrations of ozone and PM 2 5 were not regulatory data and cannot be used 
in determining the attainment/nonattainment status of the counties of the tiinta Basin with 
respect to these pollutants. 

	

1.1.2	Ozone Environmental Regulations 
Oxygen exists in several allotropic forms, the most important being ordinary oxygen (0 2 ) and 
ozone (0;) comprised, respectively, ol'two and three atoms per molecule. Ozone is a strong 
oxidizing compound found naturally in both the stratosphere and troposphere that readily reacts 
with most molecules and surfaces. It is also a known health hazard and oflen contributes to air 
quality problems in major cities throughout the world (Finlayson-Pitts and Pitts. 2000). For 
example, maximum ozone levels in Mexico City from 2000 to 2006 were measured above 200 
ppb (Sanchez and Garfias, 2008), well above the natural tropospheric background concentrations 
of 20-40 ppb (Finlayson-Pitts and Pins. 2000: Seinfeld and Pandis, 2006). Ironically. ozone is 
also critical to the preservation of life on earth because the so-called ozone la yer (in the 
stratosphere at altitudes from about IS to 40 km) absorbs nearly 99% of the harmful ultraviolet 
radiation produced by the sun (Finlayson-Pitts & Pitts, 2000, p. 56). 

Ihe U.S. Environmental Protection Agency ([PA) is authorized by the ('lean Air Act (CAA) and 
its amendments to set ambient air quality standards for pollutants of primar y concern with 
respect to impacts on human health at levels sufficient to protect the health of at-risk members of 
the population (i.e., children, elderly, and those with compromised health). based on the best 
available science. Even at low concentrations, ozone has been shown to adversely affect human 
health by irritating the linings of the nasal, throat, and lung passages, irritating the eyes and skin, 
reducing lung functionality, and increasing susceptibility to respiratory illnesses (llhorst et al.. 
2004: EPA, 2006a, 2006b, 2007). Adverse effects on both short- and long-term mortality have 
also been detected (Bell et al., 2004: Jerrett et al., 2009). Due to these effects. ozone is one of 
the pollutants of primary concern, referred to as a criteria pollutant." and currently has a 
NAAQS of 0.075 parts per million (ppm), or 75 part per billion (ppb). based on the three-year 
average of the fourth-highest daily maximum 8-hour average fOr each year ([PA, 2OlOa). The 
[PA is mandated by the CAA, however, to review NAAQS standards periodically in light of 
new scientific data, and the NAAQS value for ozone is currently under review, with 
announcement of a new, lower NAAQS (presumably in the 60 - 70 ppb range) anticipated as 
early as July 2011 (C&E News, 2010; EPA. 2011). 

	

1.1.3	Ozone Photochemistry 
Ozone does not have a significant direct emission source but instead is formed in the atmosphere 
when solar radiation initiates a series of chemical reactions between volatile organic compounds 
(VOCs) and nitrogen oxides (NO\). As such. otone is often referred to as a secondary pollutant. 
[he VOCs and NO\ are considered precursor compounds. and their ernissloils are regulated as a 
means of controlling surface ozone concentrations. Consequently, measurements of VOCs. NO\. 
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and relevant meteorological parameters (i.e., wind, temperature. water, incident sunlight) are 
important to understanding the ozone formation processes in a given region. 

The overall reaction process for ozone formation may be represented in simplest fOrm as adapted 
from Finlayson-Pitts and Pitts (2000): 

VO( -i- NO. + sunlight	 O + other products	 (Eq. 1 = I) 

where "other products" may include nitric acid, aldehydes. peroxyacetyl nitrate and sulfate, 
nitrate particles, and others, many of which may further contribute to ozone production or 
destruction. Almost all of the sunlight responsible for these reactions occurs in the near 
ultraviolet (tJV-A) wavelength. Finlayson-Pitts and Pitts (2000) and Seinfeld and Pandis (2006) 
describe detailed chemical reactions involved in ozone fOrmation and destruction. 

Sources of NO are generally combustion processes: VOCs are emitted from a variety of sources 
that include but are not limited to oil and natural gas production, liquid fuel or other solvent 
evaporation, incomplete fossil fuel combustion, and vegetative or biogenic processes (Finlayson-
Pitts and Pitt, 2000). Since solar radiation provides the energy for many of these reactions. a 
diurnal pattern of ozone concentrations is typically evident with the lowest concentrations 
occurring in early morning and the highest concentrations in early to mid-afternoon. Temporal 
and spatial variations in the concentrations of ozone precursors. such as elevated NO. emissions 
during rush hour, may affect diurnal ozone patterns. 

Signiflcant factors that contribute to the formation of ozone are the concentrations of ozone 
precursors. availability of solar radiation energy (a function of time ol day. time of year. 
elevation, cloud cover, and surfOce albedo), and meteorological conditions (temperature. air 
movement, relative humidity. etc.). General conditions fOund to enhance the production of 
ozone above the NAAQS include but are not limited to stagnant high pressure systems 
(inversions), degree of cloud cover, high solar intensity, calm or low wind speeds, and abundant 
and widespread ozone precursor sources (Cooper and Alley. 2002). This combination of' 
conditions has historically been found during the summertime in metropolitan areas such as Los 
Angeles, Houston, and Mexico City (Finlayson-Pitts and Pitts, 2000); however, unexpectedly 
elevated ozone concentrations were observed by the State of Wyoming Division of Air Quality 
in the tJpper Green River Basin (see Fig. I - I) that exceeded the NAAQS multiple times during 
January-March ot'2005 and during several subsequent winter periods. 

tiinta Basin Winter Ozone and Air Qualit y Stud\	 5



I 10OOW	 1 080OW 
I  

Leg end 

• Poptton Cenr 

Bastr 

State 

Scale = 13000000 

Figure 1-1. Geographic location of the Uinta Basin relative to Wyoming's tipper Green River Basin. 

t2 RELATED STUDIES 

Very high wintertime ozone concentrations with patterns similar to those experienced in the 
Uinta Basin in 2009-10 have been recorded in the rural Upper Green River Basin (UGRB) of 
Wyoming since 2005. The UGRB is in rural Sublette County (2010 population: 10.247; 
population density: 0.8 people per km 2 ) in western Wyoming and covers roughly 5600 km2 
(Census I3ureau, 2011). Since 2005, annual wintertime air quality studies have been conducted 
in the UGRB to understand the causes at elevated ozone concentrations and the most effective 
remediation strategy for the area. These studies (i.e.. Schnell ci al.. 2009) have shown that 
severe. lo level temperature inversions during periods at stagnant inds. a shallow mixing 
la yer (<100 m). clear skies under synoptic high pressure sYstems, combined with snow cover and 
abundant VOCs and NO result in, rapid photochemical production of ozone at high 
concentrations in a rural site during winter." 

In contrast to the typical atmospheric condition in which ambient temperature decreases with 
increasing altitude, a temperature inversion refers to the condition in which ambient temperature 
increases with increasing altitude. These inversions engender ozone because they form stagnant 
pools of air that prevent dispersion and vertical mixing of ozone precursors. Schnell ci al. (2009) 
point out that strong temperature inversions can last several days in the UGRI3. during which 
time all precursor emissions originating near the surface are trapped in the shallow mixing layer, 
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The low surface wind conditions allow precursor concentrations to build dramatically through 
decreased advection and dispersion. 

Snow cover is also important in the UGRB for two reasons. First, snow has a noontime surface 
albedo (90%) that is much higher than most other surface types and can nearly double the 
amount of solar energy available to drive photochemical reactions through reflection. Second. 
snow cover reinforces the temperature inversion by preventing the heating of the ground and the 
air immediately above the ground. The high elevation of the UGRB (2,300 in at the lowest 
point) is also significant in that the total attenuation path length through the atmosphere is 
reduced, resulting in greater incoming solar radiation than at lower elevations, all other factors 
being equal. Schnell et al. (2009) note that surface level wintertime ozone production may be 
Occurring in other areas of the U.S. and the world with similar fossil foe! production, terrain, and 
meteorological conditions. Measurements in such locations, however, were lacking at the time 
oltheir report. 

One-hour average ozone levels above 140 ppb were recorded in February 2008 in the UGRB. 
and the FPA's 8-hr average standard was exceeded 14 times during the corresponding winter 
months. It should be noted that the only significant industrial sources of ozone precursors in the 
1.JGRI3 are associated with the production ol natural gas in the 400 km .!onah-Pinedale Anticlinc 
gas fields, which have seen a large increase in extraction activities over the past decade. 
Changes to the equipment used for drilling and production were made in an attempt to reduce 
these emissions and avoid nonattainment status. I lowever, in March 2009. the state of Wyoming 
submitted a letter and supporting technical documents to the FPA recommending that Sublette 
County in the [JGRB be designated a nonattainment area for ozone due to persistently high 
values over multiple years (http://deq.state.wy.us ). EPA's designation of Sublette County. WY, 
as a nonattainment are has been delayed until after the release of the new ozone NAAQS 
currently under review. 

The Uinta Basin has meteorological conditions and oil and gas exploration and production 
processes similar to those attributed to high winter ozone levels in the UGRB of Wyoming. 
l'hese parallels suggest that the high winter otone levels in the tiinta Basin result from factors 
similar to those observed in Wyoming. Despite these similarities, however, each region has 
unique air quality characteristics and patterns that must be considered to achieve a thorough and 
accurate environmental study. 

Such seemingly atypical wintertime, photochemically-driven secondary pollutant issues have 
also been observed in other areas around the region. Similar meteorological conditions (very 
low, persistent temperature inversions with clear skies) in Utah's Cache Valley and Wasatch 
Front have been shown by USU and U1)AQ to lead to high wintertime PM 2 S problems with 
slight increases in surface level ozone. During such episodes. fine particles are formed as 
another product of photochemical reactions that include additional precursor gas-phase species 
such as ammonia which is in relative abundance locally Although similar meteorological 
conditions prevail in these areas, the ultimate pollutant problem (PM 2 s) is reflective of the 
differing precursor species. 

1.3 PROGRAM OBJECTIVES 
The Uinta Basin Winter Ozone and Air Quality Study reported herein consisted of two integrated 
components. First, a study was performed to provide a preliminary assessment of general ozone 
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concentrations in the Uinta Basin during a three-month period starting in late December 2010 
and concluding in March 2011 Second, a more intensive stud ' as performed over a live-day 
period during a winter inversion. Data collected and analyted during this time included ozone. 
VOCs. NO\, PM 2 . and relevant meteorological parameters at two selected locations. Ihe 
general intent was that these data be used by the larger community to help identi!' possible 
causes of ozone formation, possible sources of'NO and VOCs accumulation, and variables key 
to foture monitoring studies and photochemical airshed models. 

'I'he monitoring program outlined above had the following specific objectives: 

I 'To prov ide baseline data of ozone concentrations throughout the Uinta Basin during the 
2010-2011 winter months. 

2:l'o prov ide information on the ambient concentrations of VOCs. NO\ . PM 2 and relevant 
meteorological parameters during a winter inversion event, 

3.'lo e ontribute to the long-term understanding ol'the relationship between winter inversion 
events and VOCs, NO\, PM 2 and relevant meteorological parameters. 

4.To prov ide sufficient information to enable some preliminary photochemical modeling 
activities. 

5.To pro\' ide insights regarding possible anthropogenic factors involved in winter ozone 
formation and possible mitigation steps to reduce winter ozone levels, and 

6.To gui de the design of a more comprehensive, long-term airshed monitoring, analysis. 
and modeling program of the Uinta Basin. The intent of the more comprehensive, multi-
year, air quality study would be to understand the physical and chemical processes 
significant to ozone formation and to determine and implement mitigation steps to reduce 
winter ozone levels in the Basin. 

As a particular note, this effort was only the first step toward identifying mechanisms of ozone or 
ozone precursor generation in the Basin. Measuring. understanding. and modeling air quality 
impacts that originate from numerous sources, including oil and gas development, pose a 
significant challenge. It will take multiple efforts spanning several years to fully understand the 
winter ozone problem in the Uinta I3asin. 

In addition, pollutant concentrations measured during this study shall not be used to determine 
the attainment status of the counties of the Uinta Basin. The motive of this diorl. rather. grew 
from a central goal shared by many federal, state and local organizations including the Uintah 
Impact Mitigation Special Service District (IJIMSSD), the Utah Bureau of land Management 
(E3LM), the Utah [)epartment of l'nvironniental Quality (tJDEQ) and its Division of Air Qualit\ 
(U1)AQ). Utah State University (USU). industry, and others ultimately to understand the spatial 
extent and physical and chemical processes leading to wintertime ozone production in the Basin. 
l'his information will assist in developing a meteorological and photochemical airshed model 
capable of addressing the environmental and economic needs of the Basin. One of the first steps 
in developing this comprehensive model was to determine 'baseline" ozone levels in the Uinta 
Basin. a significant milestone accomplished by this study. the air quality and meteorological 
data obtained during this study will guide future measurement eflbrts and the construction of an 
environmental model that will lead to a better understanding ol'the tiictors contributing to otone 
formation in the Basin. 
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2. MONITORING PROGRAM 
As previously mentioned, the monitoring program consisted of two integrated elements: (1) a 
three-month, E3asin-wide winter ozone monitoring program and (2) a more intensive, short-term 
monitoring program that simultaneousl y measured ozone. VOCs, NO\. PM 2 s. and vertical 
profiles of relevant meteorological parameters during a strong winter inversion event. These to 
program elements are described in separate sections hclo 

2.1 BASIN-WIDE WINTER OZONE MONITORING 
Ozone concentrations were measured at 18 locations in the Uinta Basin (Fig. 2-1 and Table 2-1) 
over the course of this study. None of the 18 monitors was established for regulatory purposes 
and, therefore, cannot be used in official consideration for NAAQS compliance. 

	

2.1.1	Established Monitoring Stations 
Ihe lJStJ/FDl, team sought access to data from eight previously established Uinta Basin area 
ozone-monitoring stations that would be in operation during the planned study period 
(responsible agency in parentheses): 

I)inosaur National Monument (National Park Service - NPS) 
Fruitland (UDAQ for BLM Utah) 
Myton (Meteorological Solutions. Inc. for Ute Tribe) 
Nine Mile Canyon (BLM Utah) 
Ouray (Colder Associates, under [PA consent agreement) 
Rangely, CO. (NPS for BLM Colorado) 
Red Wash (Colder Associates, under [PA consent agreement) 
Whiterocks (Meteorological Solutions. Inc. br tJte Iribe) 

Colder Associates provided access to the data from the Ouray and Red Wash monitoring 
stations, and BLM Utah permitted access to the data from the Fruitland station. I3LM Utah and 
NPS agreed to provide access to the data from the Nine Mile Canyon and Dinosaur National 
Monument sites, respectively; and NPS and BLM Colorado granted access to the data from the 
station at Rangely, CO. Data from the Whiterocks and Myton monitoring stations were not 
available when this report was finalized. 

	

2.1.2	New Monitoring Stations 
The USIJ/[E)l, team deployed ten additional ozone monitors throughout the Basin to enhance the 
existing ozone monitoring network br the purposes ol this study. The ten monitors were in 
place onl y during the study period of this project and were strategically located to provide 
adequate spatial coverage and to account bbr variations in topography and meteorology and to 
avoid biasing the monitor results by proximity to potential ozone precursor sources. The monitor 
locations were developed through consultation among the USU/[DL sampling team, UDAQ. 
BLM. county government, industry, local contacts, and others. Monitor placement provided a 
diverse sampling of environments: population centers, oil/gas fields, farms/ranches, open ranges. 
wetlands, etc. 

213 Technology Model 205 Dual-Beam ozone monitors were used. For reliable operation. the 
Model 205 required 120 V AC power and a temperature-consistent enclosure for proper 
operation: these requirements were among the considerations in the selection of monitor 
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locations. The 213 Technology Model 205 ozone monitor has a dynamic range of 1 .5 ppb to 250 
ppm with an accuracy of 2% of the reading, and baseline drift of less than 2 ppb/day and less 
than 5 ppb/year. Ozone concentrations were logged as 5 mm averages and subsequently 
compiled into 1-hr and 8-hr averages. Such line time resolution could be essential to future high 
fidelity airshed regional modeling efforts. 

2.1 .3	Ozone Monitor Placement 

In an cOurt to determine optimal placement of the ten otone monitors installed for this stud. 
discussions were held with several stakeholders. Placement decisions erc guided by the 
stipulations that candidate sites: 

Fulfill guidelines given in 40 CFR 58 Appendix E, 'Probe and Monitoring Path Siting 
for Ambient Air Quality Monitoring," including the avoidance of proximity to 
potentially interfering air pollutant sources; 
Represent adequate spatial distribution throughout the Uinta Basin, including the 
consideration of existing monitoring stations operated by other organizations that 
allow data access: and 
Provide winter access to allow adequate monitor servicing. 

Once general monitoring areas were determined. Uintah and Duchesne Counts commissioners. 
local and state officials, local residents. and local businesses and industries proved ver y helpful 
in determining precise locations for the monitoring stations. 

During the week of December 26, 2010. the USU/E[)L team and a representative from the IJtah 
Division of Air Quality (UDAQ) placed ozone monitors at seven locations: 

Altarnont (city ambulance garage) 
Cedarview (private residence) 
1)uchesne (city fire station) 
Lapoint (city lire station) 
Roosevelt (USU campus utility shed) 
Vernal (IJSU Highway 40 building) 
I lorse Pool (QFP pump house. Wonsits Valley) 

On January 11-13,2011, the remaining three sites were determined, and monitors were installed 
in the following locations: 

Jensen (commercial nursery shed) 
Rabbit Mountain (private meteorological/air quality station) 
Pariette Draw (BLM field building) 

l'he average above ground height of the installed probes was 6.9 m (mm. 3.0 rn/max. 15.0 m). 
ith an average above-roof height of 1.2 rn (mm. 1.0 m/max. 2.0 rn). Geospatial coordinates for 

each site were collected on multiple site visits using a handheld GPS unit and arc given in Fable 
2-I. It should he mentioned that where the flexibility existed, the above sampling locations were 
selected using the previously listed site selection criteria. 
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Table 2-I. Uinta Basin ozone monitoring site location and above sea level elevations (per Coogleliarth"). 

Responsible Longitude Latitude Elevation 
Location Organization (°W) (°N) (m) 

Altamont USIJ & [DL 110° l7' 8.609" 40° 21' 36.785" 1947 
Cedarview VSU &	DI. 110° 4' 34.1 89" 40	22' 7.862" 692 
Dinosaur NM NPS/ARS 109° 18' 16.785" 40° 26' 13.439" 1463 
Duchesne liSt	& 11)1 II ()	24' 3.895" 40	9' 41.260" 68] 
Fruitland l.IDAQ,AM(' I 10° 50' 25.1 79" 40° 12' 31.433" 2021 
Horse Pool liSt	& 1.1)1. 09	28'	.849" 40	8' 37.339" 1567 
Jensen 1. SI. I & [Dl. 109° 21	7.993" 40° 22' 1.595" 145! 
Lapoint liSt	& [1)!. 109° 48' 56.700" 40° 24' 14.71 7" 1672 
Myton IJte Tribe 110° 3' 43.82" 40° 11' 41.25" 1550 
Nine Mile Canyon BLM 110° 12' 12.67" 39° 47' 30.70" 1732 
Ouray GolderAssoc. 109° 40' 37.68" 40° 518.39" 1419 
Pariette Draw USU & AM(' 109° 49' 48.2" 40° 2' 4.57" 1424 
Rabbit Mountain IJSU & [DL 109° 5' 50.361" 39° 52' 7.318' 1879 
Rangely, CO NPS/BLM 108° 45' 41.8" 40° 512.8" 1648 
Red Wash (lolder Assoc. 109° 21' 9.00" 40° 11	49.79" 1689 
Roosevelt LiSt	& ID! 11)9	58' 42.302" 40	18' 2.630" 1543 
Vernal IJSIJ & [DL 109° 33' 39.67" 40° 26' 35.73" 1661 
Whiterocks I. te	I nbc 1(19° 55' 49,59" 40° 28' 9.80" 1841
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Figure 2-I. Locations of ozone monitors operated in the ('inta Basin (luring the winter of 2010-1 I. 
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It is of interest to examine the site locations in terms of relative proximity to potential ozone 
precursor (hydrocarbons, oxides of nitrogen) sources. Fig. 2-2 shows the same information as 
Fig 2-I. with the added complexity of known locations of permitted precursor point sources and 
active oil/gas wells,

Figure 2-2. Winter 2011 Uinta Basin o'ione sampling locations with an overlay of known ozone precursor 
point sources and active oil/gas wells. 

2.1.4	Data Acquisition Procedures 
F very two weeks, the study's ten ozone monitors were serviced, data were collected. and units 
were recalibrated (if necessary, as determined by audit procedures). These procedures were 
performed according to specific QA/QC protocols. The ozone monitoring was performed 
continuously for the entire winter season, with the exceptions of planned down time for periodic 
servicing and calibration checks. 
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2.2 INTENSIVE, SHORT-TERM OZONE, PM 25 , NOR , AND VOCS MONITORING 
The long-term, Basin-wide ozone measurement was supplemented with a short, high-intensity 
ellort focused on the collection of PM 2 , NO N , and VOCs concentrations during a strong winter 
inversion event. This intensive monitoring portion of the Winter Ozone Project was conducted 
from February 21 through February 25, 2011 at the Red Wash and the Vernal/Jensen sites. In 
addition to the ongoing measurement of ground-level ozone, ambient samples of NO (FRM 
chemiluminescence monitor), PM 2 (live parallel. filter-based samplers), non-methane 
hydrocarbons/VOCs (staged activated carbon sorption tubes). and vertical meteorology (tethered 
balloon with a sonde package) were collected. 

lhroughout the test period, vertical meteorological parameters, including temperature, pressure. 
\\ind speed, and wind direction were collected via tethered balloons. These measurements were 
collected multiple times during daylight hours at both the Red Wash and Jensen locations. It 
should be noted that Federal Aviation Administration regulations prohibited vertical balloon 
operations in the Vernal area. The Jensen site, located at the commercial nursery, served as a 
reasonable substitute for the Ashley Valley vertical meteorology. 

The maximum above ground elevations (agl) monitored were from approximately 800- 1200 
let agl (244 - 366 m), depending on location and meteorological conditions. A separate 213 
lechnologies ozone monitor, purchased and modified lr balloon and UAV flight as part of 
another project. was deployed at the Red Wash location lbr a single day ol data collection. On 
February 24. 2011, multiple vertical ozone proliles were collected throughout the day. when 
ground level ozone at the collocated Red Wash location measured over 80 pph. 

Additionally, though not part of the proposed study, collocated methane samples were collected 
at the Red Wash and Vernal sites. Methane was measured at each field location by whole vial 
collection and later analyzed at USU's Utah Water Research Laboratory (UWRL) in Logan. UT. 
via gas chromatography. Owing to its slow reactivity, methane (CH 4 ) is generally not considered 
a significant contributor to tropospheric photochemistry; however, when present in high enough 
concentrations, methane has been shown to be a significant factor in ozone formation (e.g.. 
Pinedale. WY). 
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METHODOLOGIES: INSTRUMENTATION AND ANALYTICAL 
PROTOCOLS 

3.1 GROUND LEVEL OZONE 

The instruments deployed during this study ere Model 205 Dual-Beam Otone Monitors from 
2B Technologies (Boulder. CO). These instruments were approved h the EPA in 201 0 as an 
ambient ozone monitoring Federal Equivalent Method (FEM: EPA. 201 Ob) and are routine!) 
used by the NPS. UDAQ, BLM. and other research groups in ambient ozone monitoring. Five 
minute-averaged data were recorded and averaged up to 1-hr and 8-hr intervals in post 
processing. The monitors were located within structures or buildings, with a ¼-inch Teflon 
sample tube, between 5 m and 10 iii long, running to the roof. Sample heights were nominally 
one meter above the roof level and three to five m above the ground level, with the exception of 
the Vernal site, which was 2 m above the roof and 15 m above the ground level. Fig. 3-I shows 
an example of sample line and ozone monitor deployment. 

Figure 3-1. Installation of the sample line and 2B Ozone Monitor at the Roosevelt location. 

A concern at some sites during this study was maintaining the temperature of the instruments 
within the manufacture-stated operating range of 0 to 50 O( while ambient temperatures dropped 
to less than -30 °C. Effective site-specific solutions were developed in each case. Temperature 
was also recorded at each site with l-IOB() temperature dataloggers (Onset Computer 
Corporation, Pocasset. MA) set to 5-mm averaging periods. 
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Instrument locations were visited every two weeks to download data, perform a precision. zero 
and span (P/S) check, and, if necessary, recalibrate the ozone monitor. P/S checks were 
performed at 0, 90. and 200 ppb ozone levels during January. then changed to 0. 90. and 140 
during February and March. The change was initiated in order to bring the highest P/S and 
calibration check level more in line with expected maximum ozone concentrations. Following 
manufacturer's recommendations, an instrument did not pass the P/S check lilt reported a mean 
deviation (n = 10) of more than 7% at any level greater than zero or a mean absolute value 
greater than 5 ppb at the zero check. Calibrations were performed at live points linearly spaced 
between 0 and 200 for January, and 0 and 140 for February and March. The ozone calibration 
sources were Model 306 Ozone Calibration Source systems from 213 lechnologies, which were 
calibrated against the UDAQ in-house standard ozone calibration instrument. These P/S check 
and calibration procedures are used by the UDAQ for their portable monitors and are modeled 
afler manufacturer recommendations (2B lechnology. 201 0). 

Monitor servicing and calibration at sites operated by external organizations were not under the 
direction of the USU/FDL team and were assumed to meet similar standards of quality control. 
In addition to ozone, meteorological parameters were recorded at most sites operated by external 
organizations. The Dinosaur National Monument, Fruitland. Ouray, Red Wash, and Rangely 
locations recorded hourly averaged wind speed, wind direction, temperature, relative humidity. 
and pressure. The Ouray and Red Wash sites also measured incoming solar radiation, vertical 
wind speed, and aspirated temperature at two heights (2 m and 10 m). The vertically spaced 
temperature measurements typically are used to examine vertical temperature profiles and 
estimate atmospheric stability. 

3.2 DATA MAPPING ANALYSIS 
Geospatial analyses and map production were performed using ArcMAP 10 (ESRI. Redlands, 
CA). Geographic Information System (GIS) data utilized in these operations were downloaded 
from the following sources: Utah GIS Portal, BLM Colorado, BLM Wyoming, Colorado 
1)epartment of Transportation, Colorado Oil and Gas Conservation Commission, Colorado's 
Decision Support System, Idaho Department of Water Resources, and U.S. Geologic Survey 
National Elevation Dataset. The 015 data sources are shown below. 

3.3 GIS DATA SOURCES 
REM Colorado. Available: http://www.hlm.gov/co/st/en/I3LM Programs/geographical sciences! 
gis.html. Last accessed: April 28, 2011. 

REM Wyoming. Available: http://www.blm.gov/y/st/en/resources/public  room/gis/ 
iatagis.html. Last accessed: April 27, 2011. 

Colorado Department of Transportation. Available: http://www.coloradodot.info/ . Last 
accessed: April 27, 2011. 

Colorado Oil and Gas Conservation Commission. Available: http://cogcc.state.co.us/ . Accessed: 
March 24, 2011. 

Colorado's Decision Support System. Available: http://edss.state.co.us/I)NN/default.aspx . 
Accessed: March 24. 2011. 
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Idaho I)epartment of Water Resources. Available: http://www. idwr. idaho.gov/Geograph  ic Info! 
GlSdata/gisdata.htm. Accessed: April 28, 2011. 

U.S. Geologic Survey National Elevation I)ataset. Available: http://ned.usgs.gov . Accessed: 
March 22. 2011. Last modified: August 2006. 

Utah GIS Portal. 2011. Available: http://agrc.its.state.ut.us/ . Last accessed: April 27. 2011. Last 
updated: April 9.2011. 

Ozone concentration distributions throughout the Basin were examined through interpolation of 
hourly averaged measured values for visualization. Interpolated surfaces from hourly averaged 
measurements were estimated using the Kriging interpolation tool in ArcMAP. The following 
default options were used in the interpolation: the ordinary Kriging method, a spherical 
sernivariogram model, and a variable search radius to include 12 data points in the interpolation 
process. The quality of the fit of the interpolated surfaces to corresponding measured values was 
evaluated for a randomly selected 10% of analyzed hourly surfaces (n= 17) and quantified using 
the root mean square error (RMS[). 'Ihe calculated RMSFs ranged from 0.07 ppb to 16.4 pph. 
with the values for the first, second, and third quartiles being 0.14 ppb. 1.2 pph. and 5.8 ppb. 
respectively. Most RMSEs were within the error of the ozone instruments while high RMSLs 
(>7 ppb) were Ibund for hours with low mean ozone concentrations (<60 pph averaged across all 
sites). These results show the interpolated surfaces fit the data well, except during some hours 
with low spatially-averaged concentrations. 

3.4 OXIDES OF NITROGEN (NOx) 
Ambient NO was measured by the USU/E1)L team at the Vernal location only. pulling a sample 
directly from a teed branch of the same tube used to collect the ozone sample. The data were 
collected from the start of the intensive period (Februar y 21. 2011) through the overall end of the 
Uinta Basin study (March 11, 2011). l'he instrument used \as a USU-owned Thermo 
Environmental Model 42 Chemiluminescence NO \ anal yzer, which uses a molybdenum 
converter of NO 2 reduction. The instrument was calibrated prior to deployment using certified 
calibration gas-phase NO standard with dilution provided by commercially purchased zero air. 
As with the 2B ozone monitors, the NO data collection was set for 5-minute averages and the 
data were post-processed into hourly averaged values. Additional ambient NO data, collected 
using similar analytical techniques and protocols, were also obtained from Golder Associates for 
the Red Wash and Ouray locations. 

3.5 HYDROCARBONS (VOLATILE ORGANIC COMPOUNDS - VOCS) 
lo paired VOC tubes were collected noniinally at 7:00 and 15:00 at each of the to main field 
sites. additional paired samples were also collected at other periods throughout the daylight 
hours. as time allowed. Each of the paired tubes sampled approximately I liter (L) of ambient 
air. Ihe flow rates through each of the tubes were determined at the start and end of each sample 
period with a calibrated mass flow meter (Red Wash) or rotameter (Vernal). 'Ihe purpose of the 
paired tube collections was to allow dual GC/MS analysis at UWRL: one tube for light 
hydrocarbon (C2-C6) analysis and one tube for heavy hydrocarbon (C6-C 10) analysis. 
Additionally, field blanks and laboratory-spiked transport samples were obtained. 
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A modi fled EPA 10-15 and TO-I 7 approach was selected to meet the VOC data requirement. 
In general, this modified method consisted of sample collection on .Supelco Air Toxics 3-phase 
Sorhent l'ubes, desorption ofanalytcs onto a capillary gas chromatographic columns, followed 
b y separation, identification and quantification of analytcs based on retention time and presence 
of quantification ions. The following modifications were used: 

I. TO-IS protocols suggest an internal standard be used for calibration and quantification; 
in this study, an external calibration curve was used. 

2. BFE3 spectral check was not perfbrmed: however, the PETBA spectrum was examined 
prior to analysis to ensure the rn/i 69, 131. 219 and 505.2 ion ratios were normal. 

3. TO-IS recommends the collection of pairs of saniples at each point to compare results at 
a high and low flow rate to ensure suflicient sample collection. In this study, only one 
sample per carbon range (C2-C6 and Co-Cl 2) per site, at the lower recommended f10 
rate, was collected. 

[he specific thermal desorption GC/MS system setup used for this project is described below. 
[he generic TO-IS GC method assumes cryogenic capability for the (iC oven. Since UWRI, 
does not have that capability, it was necessary to run the method in two ways. each using a 
different column, to capture the desired C2-C12 analyte list. The methods are designated herein 
as the Light hydrocarbon (LHC) and Heavy Hydrocarbon (lIHC) methods. The fundamental 
ditThrence in these methods was the analytical column used. The LIIC method was used to 
quantitate analytes from ethane to benzene in volatility: while the I IIIC method captured 
analyles from n-hexane to n-dodecane. The specilic GC configurations for the LHC and IIHC 
analyses are described below. 

3.6 THERMAL DESORPTION UNIT: PERKIN ELMER TURBOMATRIX ATD 
THERMAL DESORBER 

Sorbent Sample Tubes: Carbotrap 300. Supelco pn: 25085 
Secondary cryofocussing trap: Perkin Elmer Air Toxics Trap for Turbomatrix. PE pn: 
M04 13628 
1)ry gas purge time: 5 mm 
Dry gas purge temperature: 25 C 
lube desorb temperature: 300 C 
Primary desorb time: 20 mm 
Secondary trap cryofocussing temperature: -40 C 
Secondary trap desorb temperature: 300 C 
Cryotrap ballistic heating rate: 40 C/s 
injection mode: 
o LiIC method: split. 10:1 
o IIIIC method: splitless 

3.7 GCIMS SYSTEM CONFIGURATION: LHC METHOD 

Instrument: Agilent 6890 (iC/5973 MS 
Column: Thermo Scientific TG-Bond Alumina Na2SO4 PLOT. 50m x 0.32 mm x 
I Jtm phase. Thermo pn: 2600 1-6050 
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Carrier gas: helium, 12 psi constant head pressure. 
GC Oven parameters: 105°C for 5 mm, ramp to 140°C @15°C/mm, hold 6 mm. ramp 
to 160°C @ 15°C/mm, hold 5 minutes, ramp to 200°C at 20°C/mm, hold 40 mm. 
Mass Spectrometer: SIM mode. 2-6 ions per analyte, 80-100 ms dwell per ion. 

The analysis of the lighter fraction of compounds on the Alumina PLOT column yielded baseline 
resolution of analytes in most cases. tJsing a split injection increased peak sharpness and aided 
in this separation. Because of the increased possibilit y of non-target analyte interlrence in SIM 
mode for hydrocarbons in the C6 to C 12 range. the 1.1 IC method was run in Sean Mode to obtain 
definitive mass spectra. With the exception of using a splilless injection, the desorher parameters 
were the same. 

3.8 GCIMS SYSTEM CONFIGURATION: HHC METHOD 

Instrument: Agilent 6890 GC/5973 MS 

Column: Restek Rxi-Sms, 60m x 0.25 mm x I im phase. Restek pn: 13456 
Carrier gas: helium. I 7 psi constant head pressure. 
GC Oven parameters: 40°C fbr 3 mm. ramp to 260°C 8°C/min. hold 10 mm 
Mass Spectrometer: Scan mode, scanning 35-260 aniu. 3.25 scans/sec 

All data processing was done on either Enhanced Chemstation G 1 701 DA v. 1)00.01 .27 or MSI) 
Chemstation version E.02.00.493. 

A set of trip QC samples were prepared. These samples consisted oltwo 10 ppbv 0.5 L volume 
samples, two 00 ppbv 0.5 L samples, and two trip blanks. The 10 ppbv trip QC samples were 
prepared by adding 5 mL of a certified 1000 ppbv Ozone Precursor standard (Fisher part number 
06-802-385) to 495 mE of air in a 1.0 L tedlar bag. This bag was then mixed, attached to a clean 
Carhopack sampling tube, and drawn through the tube at approximately 15 mE/minute until 
empty. The 100 ppbv samples were prepared similarly. with the exception that 50 ml, of 
standard was added to 450 ml, air. 

lhe trip blanks. blank sample tubes and calibration standard tubes ere prepared by conditioning 
the tubes at 300°C for 30 minutes, and then capping them hand-tight with brass Swagelok caps. 
lellon ferrules were used in the caps. 

The initial calibration curves fbr each analysis were prepared using standard concentrations of 2. 
10. 20 and 55 ppbv per analyte. The samples were made up in I L total volumes, in tedlar bags. 
as described above. The lab temperature and time was recorded. The ambient pressure was later 
recovered from meteorological station data. Each calibration standard was then loaded on a 
blank carbopack tube using an SKC personal sampling pump with a flow restrictor. so  that the 
measured loading rates varied from I 5 to 1 8 mE/minute. nominally the same how rate as the 
field samples. The flow rates were checked at the beginning and end of loading using an Alltech 
Digital Flow Check mass flow meter. 

Despite its slow reactivity with most atmospheric oxidants and though it is not generally 
considered a significant contributor to tropospheric photochemistry. methane (Cl-I 4 ) was 
collected at each field location by whole vial collection and analyzed at the UWRI. via gas 
chromatography . When present in high enough concentrations, methane has been shown to be a 
significant player in ozone formation (e.g., Wyoming's Pinedale region). The Cl-I 4 vials were 
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collected at the start and end of each sorption tube collection period and intermittently 
throughout the daily periods. Fig. 3-2 shows collection of a CU 4 vial at the rooftop Vernal site. 
Furthermore, the ice chest in the lower left portion of fig. 3-2 houses the paired VOC sorption 
tubes. 

Figure 3-2. Uand-held methane (CH 4 ) vial collection and paired VOC sorption tube collection (red ice chest) 
at the Vernal, llighwa y 40 sampling location. 

3.9 PARTICULATE MATTER LESS THAN 2.5 pm (PM2.5) 
l)uring the weekiong intensive study period at both the Vernal and Red Wash locations, five (5) 

collocated PM 2 samples were collected using AirMetrics Mini Vol portable particulate samplers. 
The samplers nominally operated for 23 hours each, from 12:30 (pm) to 11:30 (am), leaving an 
hour to exchange filters between sample periods. The samplers operate at an average flow rate 
of 5 Lpm, provide particle fractionation via a specifically designed impactor/plate system, and 
collect the particulate matter on a 47 mm filter. Prior to the field test, each system's f10 
monitoring rotameter was calibrated using a certified transfr standard (orifice) and adjusted in 
the field to maintain the required flow rate at actual conditions. Fig. 3-3 shows the collocated 
PM2 Mini Vol on the roof of the former IJSIJ building. Vernal (llighwa 40) location. 
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Figure 3-3. USU graduate student Wendy Merkley recovering flow data from 

the MiniVol PM 2 samplers at the Vernal, Highway 40 sampling location. 

i'hrough its Interagency Monitoring of Protected Visual Environments (IMPROVE) studies. the 
National Park Service has demonstrated that most line particulate matter can be shown to be 
composed primarily oicrustal (elemental) species, organic carbon, elemental carbon (black 
carbon or soot). ammonium sulfate, and ammonium nitrate (IMPROVE, 2011). Chemical 
speciation of the collected particulate matter is briefly described below. 

Three Mini Vol samplers were outfitted with pre-conditioned and pre-weighed 47 mm Teflon 
(TEE) membrane filters for gravimetric (total mass), ionic (soluble compounds), X-ray 
fluorescence (elemental composition) and Raman spectroscopic analysis (carbon and other 
chemical functional groups); one 47 mm pre-washed nylon filter as a duplicate method for 
examination of potential ionic particulate evaporation (especially nitrate); and one pre-
conditioned 47 mm quartz filter for organic and elemental carbon analysis. The TEE filters were 
pre- and post-conditioned by storage at room temperature in a silica-gel desiccator for a 
minimum of24 hours before weighing the filters on successive days until a consistency of ±2.5 
ig was obtained on three consecutive weights. PM 2 concentrations were then determined by 
dividing the observed mass caught by the measured sample volume, with daily concentration at 

an y particular site calculated as the average of the three TFE-filter based Mini Vol samplers. 
Owing to post-test analytical requirements. no weights were determined for the collocated nylon 
and quartz filters; rather, it was assumed that their total captured mass would be similar to the 
mass captured with the TEE filter. 

Ion chromatography (IC) analysis was used to quantil\ the soluble ionic species composition on 
the collected particulate matter. 'ftc analyses were perfbrmed at IJWRI. lollowing standard 
protocols briefly described herein. All dc-ionized water used in preparation. extraction, and IC 
analysis was purified using a Barnstead Nanopure infinity water purification system and was 
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purified to 1 8.3 QM-cm resistance then filtered through a 0.2 tm-membrane filter. Prior to 
sample collection, nylon filters were rinsed three times in dc-ionized water and allowed to air 
dry. For the extraction process, the collected Teflon and nylon filters were soaked in triplicate in 
10 ml, of dc-ionized water, while being sonicated fbr 10 nitnutes. Following each individual 
extraction, the samples were combined for a total volume of 30 mL. Immediately following the 
final extraction. 15 mL were removed and spiked with 10 .tl 010.3 M IICI to fix the ammonium 
(NIL t ). thus preventing it from evaporating as the gas-phase ammonia (NI! 3 ) form. [he 
remaining 15 mL was left untreated for anion analysis. Samples were stored in a refrigerator at 
<4°C until linal IC analysis, which was within two to three weeks of original collection. 

In order to remove any insoluble particulate matter, samples were filtered through a 0.2 jim 
nylon 13 mm Fisher syringe filter prior to being loaded on the IC for analysis. A Dionex ICS 
3000 IC system (Dionex, Sunnyvale, CA) was used to determine cation and anion 
concentrations. The IC system consisted of a dual pump (DPI). eluent generator (EG2) and 
detector chromatography module (DC2). CSRS 300 4mm and ASRS 300 4mm suppressors were 
used as ell as AS-Il lIC and CSI2A columns for the respective ionic species. A CR1) 200 
4mm carbonate removal device was used for the anion analysis. Anions were analyzed using 30 
mM potassium hydroxide eluent produced in the eluent generator. Cations were analyzed using 
0.3 N sulfuric acid eluent separately prepared in the laboratory, which was diluted to I0% by the 
IC pump, for a final concentration of 0.03 N sulfuric acid. A 283 jil sample loop was used for 
anions and cations. Chromeleon version 6.8 SR6 software was used to process the data. 

Stock standards of 1000 mg/L were prepared using ACS reagent grade salts. Anion calibrations 
included fluoride, chloride, nitrate, nitrite, and sulfate with dilutions of 5,2. 1.0.5.0.2 and 0.1 
mg/I.. A linear fit was used for chloride and nitrate calibrations, while a quadratic fit was used 
for the other anions. Cation calibrations included sodium. ammoniurn. potassium. magnesium 
and calcium with dilutions of 5. 2. 1, 0.5. 0.2 and 0.1 mg/I.. except amnionium. magnesium and 
calcium which achieved a better fit with dilutions o12. I. 0.5. 0.2 and 0.! mg/I.. Ammonium. 
magnesium and calcium calibrations used a quadratic fit: while sodium and potassium used a 
linear fit. Dc-ionized water and quality control samples were checked prior to any analysis and 
rechecked approximately every ten samples. Field blanks of both filter types were collected and 
analyzed, as well as duplicate lab blanks, in both cases filters were treated as samples. Duplicate 
analyses were performed on no less than 10% of the samples. 

One 1FI/ filter from each run was analyzed for PM 2 5 -bound elemental composition via X-ray 
fluorescence (XRF) as determined through a commercial laboratory (CI IFSTFR 1.abNet, l'igard. 
OR) following LPA 10-3.3. Target elements included Na. Mg, Al, Si. P. S. CI. K, Ca. Ti. V. Cr. 
Mn. Fe. Co. Ni. Cu. Zn. Ga, Ge, As. Se. Br. Rb. Sr. Y. Zr. Mo. Pd. Ag. Cd, In. Sn, Sb, Ba. L.a. 
11g. and Pb. It should be noted here that most of the target elements were observed, but not at 
levels statistically above the reported limits of detection. Only the most significant elements will 
be included in subsequent discussions. 

Organic carbon (OC) and elemental carbon ([C) PM 2 content were similarly determined 
through the use of a commercial laboratory (Sunset Laboratory, Tigard, OR). Pre-conditioned 47 
mm quartz filters were obtained from the vendor and stored refrigerated until used in the field. 
After exposure, the filters, along with unused blank filters, were returned to Sunset Laboratory 
fbr carbon determination. The protocol is more fully described by Birch and ('ary (1996). but 
briefly the filter is exposed to an oxygen-free. helium atmosphere and heated through a stepped 
series to approximately 700°C which vaporizes any organic carbon. The gas-phase carbon is 
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transferred to an oxidizer oven where it is converted to carbon dioxide. lolloed by 
methanization. and quantified via flame ionitation detection (HD). lo account for non-carbon 
components of the organic compounds' mass. the OC concentrations reported ere increased by 
the recommended multiplier of 1.7 (MaIm and I land. 2007). '[he remaining filter sample is then 
further heated to 850°C, vaporizing the remaining elemental carbon and quantiIing the EC 
concentrations following the same procedure as the OC concentrations. 

3.10 GROUND LEVEL METEOROLOGY 

Ground level meteorology data were not directly collected at any of the monitoring locations by 
the tJSU/FI)L sampling team. Any presented meteorology data were collected by' external 
parties already mentioned (NPS. I3LM. Golder Associates. etc.) and other resources. as available 
(e.g., Meso West). 

3.11 VERTICAL METEOROLOGY 

Vertical profiling of meteorological parameters was carried out during daylight hours at the Red 
Wash and Jensen sites from about noon on February 21. 2011 until sunset on February 24, 2011. 
Ideall y , closer proximity to the Vernal site would have been preferred; however. Federal 
Aviation Administration (FAA) requirements prohibited operating a tethered balloon within five 
miles (8 km) from the local airport. The nearby Jensen location, therefore, was used as a 
spatially and geographically similar surrogate. Measurements at both sites were accomplished 
using a tethered balloon carrying a meteorological tethersonde or on-board data collection 
package. Fig. 3-4 show's the tethersondes as deployed at the Jensen and Red Wash sites. 
respectively. 

Figure 3-4. Meteorological tethersonde operations at Jensen (left) anti Red Wash (right). 

l'he instruments employed at the Red Wash site were the Smart'l'ether Flight Module and the 
Smart'lether Ground Station. both from Anasphere. Inc. 'l'he Flight Module relayed 
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instantaneous measurements of temperature, relative humidity, pressure. wind speed. and wind 
direction every three seconds to the Ground Station. which was connected to a computer running 
SmartTether, Ver. 3.1.1 communications and datalogging software provided with the tethersonde 
system. The meteorological package was suspended about 3 m below the balloon on the string 
attaching the balloon to the electronic winch and was free to spin about the string. 

Ascent and descent of the balloon were manually controlled, with a standard initial height above 
ground level (agl) of the package set at 2.0 m. Final heights oithe package. determined by the 
lifting capacity of the balloon, were between 250 and 350 rn agl. Ihe descent was usually 
initiated within three minutes once the maximum height as reached to reduce the time between 
the start of the ascent and end of the descent. A total lime fbr the ascent and descent oI2030 
minutes was targeted. Vertical profile meteorological characterization was performed 
throughout the day, with special focus on the following time periods: shortly after sunrise. 
around sunset, at midday, and at mid-afternoon. Calibrations of the electronic compass in the 
Flight Module to true north were performed on February 22, 23. and 24, 2011. In addition, 
calibration checks were performed with the differences between reported and actual direction 
recorded for correction in post-processing. 

Measurements collected at the Jensen site were made on the same days as those at the Red Wash 
site and during daylight hours only. Data collection at Jensen varied from that at Red Wash. 
however, since vertical soundings were generally made once every hour. with the total time ftr a 
descent and ascent being less than 20 minutes. The maximum height above ground level (agl). 
as measured by a handheld commercial laser range finder, was 290 m and a standard minimum 
height of 2.0 m was maintained. 

Winds at the various elevations were monitored at the Jensen site using a custom wind speed and 
wind direction measurement system developed at EDL. This custom unit measures wind speed 
using a #40C cup anemometer from NRG (accuracy ±0.1 m/s, threshold speed 0.78 m/s) and 
wind direction by 3-axis electronic compass from Hone ywell. tJnfortunately. the wind direction 
sensor was not operating correctly and did not produce usable data. Wind data were transmitted 

irelessly to a receiver at the ground and logged by a computer. In addition, a small pressure. 
temperature. and relative humidit y sensor, model P1(1 Ilemp 101. from Madge'Fech 
(Contoocook. NIl) was attached underneath the custom md measurement s ystem in a small 
opaque enclosure with several perforations to alIo for passive air exchange to separatel) 
characterize vertical profiles for temperature. pressure. and relative humidity. lhe PRFITemp 
101 logged three-second averaged data throughout the day. and the data were downloaded each 
night. Due to abnormally high readings on February 22 and 23. 2011 of nearly 20°C, well above 
the actual ground conditions (<5°C), a radiation shield made of aluminum foil was placed around 
the enclosure for the February 24, 2011 sample times. 

lhe recorded temperatures for February 24. 2011 were much lower throughout the day than for 
the previous days. Significant lag times found between changes in pressure and temperature on 
each day. however. suggest that the enclosure was not adequately ventilated by the passive air 
exchange. particularly during ascents, and likely did not represent actual temperature and relative 
humidit y conditions during vertical movement. As a result. the data for these two parameters 
collected by the PRftI'emp 101 did not pass QA/QC and were not used in any subsequent 
analysis. 
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Ihe elevation of the tethersonde packages were calculated based on their pressure measurements. 
I leights agl at the Red Wash site were calculated using the integrated hydrostatic equation that 
relates changes in pressure to changes in elevation, (Cooper and Alley, 2005). The modified 
equation is 

where: is the height of the tethersonde package in m. : is the reference height (2.0 m). Pu is the 
pressure in Pascals at :, F- is the pressure measured at height : in Pa, g is the gravit) constant of 
9.81 rn/s, R is the specific gas constant br dry air in i/kg-K. and T is virtual temperature in K. 
Ihe virtual temperature of a moist parcel of air (i.e., with water vapor) is the temperature at 
which a theoretical parcel of dry air would have the same pressure and density as the moist 
parcel of air and is approximated using Eq. 3-2. 

? O +0.61q)	 (Eq. 3-2) 

vhere Ta is the ambient temperature in K, and q is specific humidity in dimensionless units of kg 
of water vapor per kg of moist air. Specific humidit y is related to saturation specific humidity 
(q) and relative humidity (RH) through Eq. 3-3. 

Saturation specific humidity (qs) is the maximum amount of water vapor that can exist at the 
current air temperature and occurs at RI! 100%. 

'Ihe elevations for the measurements at the Jensen site ere not calculated in this manner due to 
the problems with the temperature measurements. The relative pressure differences recorded 
between the : and maximum heights were assumed, nevertheless, to be valid due to the faster 
response time and the holes within the instrument housing which permitted pressure equilibration 
between the enclosure and the ambient air. Instead, the pressure differences were used in 
combination with recorded maximum heights measured by the laser range finder. Assuming that 
the pressure change over the <300 iii distance was linear, a relationship between the maximum 
elevation and the lowest measured pressure for each vertical profile was calculated and used to 
estimate the measurement height. 

'l'he height of the First boundary layer above the ground. relrred to as the depth ol the surface 
layer. was estimated through examination of graphs of the vertical profiles of temperature. 
potential temperature, dewpoint temperature, wind speed. and wind direction. Potential 
temperature represents the theoretical temperature of a parcel of air after being brought to a 
standard pressure adiabatically (i.e.. without transferring heat or energy to/from the surrounding 
air) and is calculated for each measured height z according to Eq. 3-4. 
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where T is the ambient temperature in K, P is the pressure in mb. the standard pressure is 1000 
rnh. and the units of 0 are K. Calculating the potential temperature along a vertical profile allows 
comparison of air at all heights and is very useful in locating boundaries between different layers 
in the atmosphere. Dewpoint temperature is the temperature at which the air reaches water vapor 
saturation based on the amount of water vapor measured in the air. An example vertical profile 
from the Red Wash location is shown in Fig. 3-5 and shows actual ambient temperature. 
potential temperature, and dewpoint temperature in the same graph. with a dashed line marking 
the depth of the surface layer. 
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Figure 3-5. An example of vertical meteorology observed at the Red Wash site on Feb. 23, 2011, with a dashed 
line showing the approximate depth of the surface layer. 
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312 VERTICAL OZONE PROFILES 
In order to measure vertical ozone prohles, a 213 lechnologies Model 202 (single channel) 
Ozone Monitor was modified and used in conjunction with the previously discussed tethered 
balloon system. To use the 213 monitor for the purpose of collecting vertical ozone profiles, it 
was necessary to reduce the weight as much as possible. The monitor is originally built around a 
heavy aluminum plate and encased in an aluminum housing. To reduce weight, the housing was 
removed and the components of the monitor were remounted to a 6x9 inch copper/epoxy circuit 
board. 

During balloon operation, a Thunder Power RC Li-Polymer 21 OOrnAh 4S I 4.8V 20C battery was 
used to supply power to the monitor. Due to the cold conditions of the winter time atmosphere. 
the battery was wrapped in a single layer of small bubble wrap and kept warm during flights by 
attaching a IlotliandS IleatMax hand warmer to the outside of that bubble wrap. The entire unit 

as then encased in a single layer of small bubble wrap. followed by a double layer of large 
bubble wrap, a single layer of fbam wrap and, finally, a layer of emergency blanket foil material. 
In order to protect the internal tubing and absorption cell from potential contamination due to 
particulate matter, a 2B technologies 2-mm PTFE particle filter in a PVI)F 25-mm filter housing 
was attached to the inlet. External housing components were removed, and the Teflon tape was 
used to seal the housing. A 10-inch long, '/4-inch diameter sampling tube ran from the filter 
housing as the monitor inlet. All connectors and tubing were Teflon. 

Prior to sampling, the monitor was allowed to warm up for thirty minutes on AC line power. 
After the initial warm up period, the monitor was quickly switched to battery power. the digital 
ttceplate was removed, and the monitor was given a liw minutes to equilibrate. Data averaging 
was set to 10-second intervals. 1he modified monitor and the in-field system can be seen in Fig. 
3-6. 

Figure 3-6. Modified 2B Technologies Model 202 owne monitor remounted to circuit board and deployment 
at the Red Wash location. 
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Prior to field use, the ozone monitor was calibrated at the UWRL using a Fhermo Environmental 
Instruments 49 C Ozone Calibrator. Ten data points were collected and averaged lbr a 
calibration curve of 0, 10, 20, 35, 40, 50, 70, 105. 120, and 140 ppb. The internal instrument 
offset (Z) and slope (S) were then adjusted as per manufacturer's protocol. 

Vertical lift was achieved using an AIR, Inc. (Atmospheric Research Company) blimp-shaped. 
three cubic meter balloon, which was tethered to a lS-2AW AIR.. Inc. electric inch. In order 
to assess mixing conditions, a H013() temperature sensor was attached to the outside of the 
ozone monitor and sheltered from direct sunlight and set to collect data on three second intervals. 
During operation, the balloon was brought to the highest achievable point (determined using a 
range finder and estimated angle). That point was divided into nine segments, and the monitor 
was lowered to each target elevation, where it remained stationary for one and a half to two 
minutes. Time span, elevation and estimated elevation angle were recorded for each segment. 
Elevation for data points between stationary segments was then estimated using a linear 
relationship 
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4. RESULTS AND DISCUSSION 

4.1 BASIN-WIDE OZONE 
Ihe main goal of this initial study was to identify the spatial extent and severity olthe 
wintertime ground level ozone concentrations in the Uinta Basin. The compiled, summarized 
data v ill be presented first, with individual site-specific ozone profiles presented in subsequent 
sections. 'ftc compiled. hourly averaged ozone concentrations for all of the available sites can he 
obtained as described in the Appendix. Currently, ambient ozone is regulated on a running eight 
hour (8-hr) average value. In other words, the consecutive 8-hr period throughout a midnight-to-
midnight day with the highest average value is deemed to represent the regulatory value for that 
given day. As of this writing, the U.S. 8-hr NAAQS for ozone is set at 75 ppb. Furthermore, the 
U.S. Code of Federal Regulations specifies that yearly ozone exceedance will be based on the 
fourth highest 8-hr value rather than on the highest recorded 8-hr value. This designation allows 
for theoretically anomalously high concentrations to be discounted. Finally, an area's official 
regulatory or "design" value actually is determined as the average fourth highest 8-hr values 
from three (3) consecutive years. It should also be noted, that the U.S. [PA gave official notice 
in December 2010 that owing to continually evolving health-based evidence, the 75 ppb standard 
would he revisited by mid-July of 2011. and the ozone NAAQS is expected to be lowered to 
between 60 and 70 ppb. As a point of comparison, prior to a 1997 NAAQS revision, ozone was 
regulated in the U.S. as a 1-hr standard at a maximum allowable concentration level of 120 ppb. 

Ground level ambient concentrations in the Uinta Basin throughout the wintertime 2010-201 1 
study period seemed to be functions of regional weather patterns (frontal passage vs. stagnant 
inversion), local site elevation and adjacent topography. and relative proximity to likely ozone 
precursor sources. As was also previously discussed in the 'Ozone Photochemistry" section of 
this report, the snow-rellected. augmented available solar radiation (insolation) likely is a 
significant contributor to enhanced winter time otone formation in the area. Since the entire 
region was snow covered during the study duration, however, it is not expected to be a 
contributor to site-to-site ozone difforences and will not he discussed further in this regard. 

Figures 4-1(a) and 4-1(b) show fitted (kriging interpolation) 1-hr ozone concentration contours 
for the test region for a "clean" period (15:00 MST, Feb. 10, 2011) and a "dirty" period (15:00, 
February. Feb. 16, 2011). As can be seen during the clean period, Fig. 4-1(a), the observed 
afternoon ozone concentrations were uniformly around 50 ppb throughout the Basin. This time 
period was characterized by unsettled weather following a storm system that came through the 
area approximately three days earlier. In contrast, alter a lengthy, six-day inversion episode. it 
can be seen from Fig. 4-1(h) that the highest ozone levels fOrmed in a region centered along the 
Ouray/Pariette E)raw locations and extended north to the Cedarview/Lapoint area. east to the Red 
Wash area, and west to Duchesne. Furthermore, it can be seen that even during this high-ozone 
period, upper elevation and "fringe" locations such as Fruitland. Altamont. Nine Mile Canyon. 
Rabbit Mountain, and Rangely (CO) remained essentially at clean or background concentrations. 
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Figure 4-1. Uinta Basin 1-hr ozone concentrations during a clean period (a) 15:00 MST, Feb. 10, 2011 and a 
"dirty" period (b) 15:00 MST, Feb. 16, 2011. The dotted lines represent 10 ppb contour intervals. 

'Ihe likely relationship between the abundance of precursor source emissions and the local ozone 
lormation can he further infrred by examination ol the O/OflC spatial concentrations and the 
suspected source locations. This is shown in Fig. 4-2 by combining the contour map shown in 
Fig. 4-1(b) and the active well map discussed in the "Ozone Monitor Placement" section. 

Fig. 4-2 shows that the regions with the highest observed ozone concentrations tend to follow 
along the areas of greatest active well density. Furthermore. the fined contour lines seem to 
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IbIlow the well densities even in areas where in the sampler spacing was less than ideal (e.g.. the 
area between Pariette Draw, Nine Mile Canyon. and I)uchesne). 
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Figure 4-2. Observed 1-hr ozone concentrations within Utah's Uinta Basin (15:00, Feb. 16, 2011) in spatial 
relation to the region's active oil and gas wells. 

Table 4-I summarizes the available data from the Iiinta l3asin ozone sampling stations 
previously discussed. As can be seen, only to sites within the study region, Fruitland and Nine 
Mile Canyon. showed no exceedances of the 8-hr ozone standard with maximum 8-hr values of 
48.6 and 55.6 ppb, respectively. From these data. it can be seen that these locations, at a 
minimum, represent the outer boundaries of the otone-impacted areas ol the Uinta Basin. 
Additionally, three other sites, Altarnont. Rabbit Mountain. and Rangely (CO), had fewer than 
four 8-hr exceedances and would not be consider nonattainment with fourth highest 8-hr 
concentrations of 68.5, 73.4 and 73.4 ppb, respectively, for this winter measurement period. The 
data from these 'fringe" sites suggest that the ozone concentrations observed during the 
wintertime inversion periods are a function of local topography, meteorology, and ozone 
precursor abundance rather than any exterior mid- or long-range transport. 
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Table 4-1. Compiled ozone concentration data from the iJinta Basin 20 10-2011 wintertime ozone study. 

Site ID (ppb)
Highest 8-Hr	 4th Highest 8-Hr 

(ppb)	 (ppb)
# of 8-hr 

Exceedances 
Altamont 91.1 79.8 68.5 1 
Cedarview 137,5 122.7 101.0 18 
Dinosaur N.M. (NPS) 112.1 106.8 91.0 9 
1)uchesne 127.0 105.7 81.5 6 
Fruitland (tJDAQ/BL.M) 55.4 48.6 45.9 0 
Ilorse Pool 136.5 29.3 117.1 25 
Jensen 110.4 102.2 81.6 9 
Lapoint 125.9 118.7 101.3 20 

ine Mile Canyon (BLM) 68.3 55.6 50.2 0 
Ouray (Colder) 149.0 1 39. I 116.4 25 
Pariette Draw 144.5 134.6 121.6 19 
Rabbit Mountain 102.0 91.5 73.4 3 

Rangely, CO (BLM/INPS) 93.6 88.6 73,4 3 
Red Wash (Colder) 140.0 125.1 100.6 22 
Roosevelt 123.7 116.3 103.6 19 
Vernal 107.0 95.1 84.9 7

Fable 4.! also shows that all of the other sites exceeded the 8-hr standard Ibur or more times. 
Ihe 1est exceedances of these nonattainment sites were observed at 1)uchesne (six 
exceedances. Fourth highest 8-hr ozone = 81 .5 ppb). l'wo sites. Ouray and horse Pool, tied with 
the greatest number of exceedances (25) with fourth highest concentrations of 116.4 and 117.1 
ppb. respectively. The Pariette Draw location recorded the highest 8-hr value at 121 .6 ppb. 

l'he data tabulated in Table 4.1 are also shon graphically in Fig. 4-3. 'l'he contour lines 
represent an interpolated lt (Kriging method) to the observed number ol 8-hr exceedances as a 
function of the site location the red line represents the approximate. Fitted boundary of the area 
that could potentially be perceived to be nonattainment relative to the current oi.one NAAQS (75 
ppb. 8-hr). l'he shaded region represents a color-graded exceedance scale (the darker the color 
the more 8-hr exceedances) bounded by the locational coordinates of the observed region. Fig. 
4-3 shows that the greatest number of exceedances occurred in the central region of the Basin 
near Ouray. Horse Pool, and Pariette I)raw. 
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Figure 4-3. An isoplethic representation of the number of 8-hr oi.one NAAQS exceedanees observed during 
the 2010-11 winter study period. The red contour line approximately bounds the region observed to be 

nonattainmeni based on the lourth highest 8-hr average. 

Ii has been speculated that the Uinta E3asin ozone concentrations may also be partially a function 
of' local elevation, with the hypothesis that oione, or perhaps even the precursor species. tend to 
concentrate in lower regions due to drainage air flows. In other ords. even under the apparent 
light winds within an inversion event, the air parcels would tend to concentrate ozone and 
precursor species Ibllowing the general topography of the region's broad river valleys. This 
process is often referred to as orographic flow. The potential fbr this phenomenon is examined in 
Fig. 4-4. As can be seen, there is a moderate linear relationship (R 2 = 0.7218) between some of 
the sites and the local elevation, but seven of the locations (Cedarview. Lapoint, Red Wash. 
Roosevelt, Horse Pool, Pariette Draw, and Ouray) displayed no obvious relationship between 
elevation and number of exceedances. These sites essentially represent the core of the oil and 
gas field source areas where the ozone concentration is high enough to exceed the NAAQS 
regardless of the elevation of this region. Additionally. Fig. 4-4 indicates that the average Basin-
wide inversion elevation can be estimated somewhere between 5500 and 6000 ft asl (1676-1829 
iii agl). and sites located above the inversion do not experience levels of ozone that exceed the 
NAAQS. '1he argument could be made that Rangely. Co. and Nine Mile Canyon should also be 
listed as out of the Basin inversion area" based on number of exceedances, but these sites may 
also represent fairly isolated locations on the edge of the Basin's topographical boundaries. 
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Figure 4-4. Number of 8-hr exceedances at each sampling site as a function of site elevation. 

It could also be speculated that the concentration of ozone precursors was related to the 
proximity of the monitoring site to oil and gas wells. Fable 4-2 summarizes available 
information on the number of wells within 5km and 10 km radii of each of the sample locations. 
As can he seen, the monitoring locations with the greatest number of nearby wells also tended to 
have the highest ozone concentrations (I-hr and 8-hr) and the greatest number of NAAQS 
exceedances. Curiously, a few of the locations with a significant number of'nearby wells 
(Altamont, Nine Mile Canyon, and Rangely. CO) were shown to have relatively few 
exceedances. These seeming exceptions may be a ftinction olthe previously discussed 
topographic "fringe S ' locations or olelevation above the Basin-wide inversion layer 
(approximately 5500-6000 ft asl). 
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Fable 4-2. Available number of active wells within Sand 10 km radii of each ozone monitoring site. 

# of wells # of wells 
Site (5km radius) (10 km radius) 
Altamont 46 176 
Ced a rview 62 204 
Dinosaur 37 
Duchesne 26 91 
Fruitland 1 8 
Horse Pool 397 1083 
Jensen 27 90 
Lapoint 4 70 
iN inc-mile 68 152 
Ou ray 46 412 
Pariette Draw 135 492 
Rabbit Mtn. 9 75 
Rangely, CO 112 295 
Red Wash 155 442 
Roosevelt 34 109 
Vernal 8 55

42 SITE SPECIFIC OZONE PROFILES 
lor each sampling location, the lbllo ing subsections sho the overall inter-long ozone (1-hr 
average) time series as well as average I-hr diurnal patterns for two specific time periods: (I) a 
basin-ide clean. low-ozone period from February 2 through February 6.2011; and (2) an 
inversion, high-ozone period from February 10 through February 16, 2011. These specific 
periods were selected to show the average diurnal behavior for a time period dominated by 
dynamic meteorology (frontal/storm passages) and a time period typified by a sustained 
inversion event. The graphs for these time series plots are shown alphabetically in Fig. 4-5 
through Fig. 4-36. The error bars included on the diurnal figures represent the 95% confidence 
intervals about each of the hourly averaged data points. lhe follo ing discussion is limited to 
examples of ambient ozone behavior at a fe representative sites; ho ever. data From all of'the 
sites collected by the USU/FDL sample team or external partners are included. 

Fable 4-1 showed that the site with the consistently lowest ambient ozone concentrations was the 
1-ruitland location. The Fruitland ozone concentration time series For the sample period is shown 
in Fig. 4-13. Throughout the observed period, the ozone measured at the Fruitland sampling site 
remained relatively low, without significant diurnal changes or inversion-related buildups. Ehis 
is consistent with sites believed to represent free tropospheric background air masses. Fhis 
assumption is further supported by the Fact that, at the 95% confidence interval, the average 
diurnal profiles for a clean" (Feb. 2-6) period and a dirty" period (Feb. 12-16) were 
statistically indistinct, as shown in Fig. 4-14. Furthermore, in neither the time series chart nor 
the acrage diurnal behaviors graph did the daily ozone concentrations change by more the 20-30 
ppb between the daylight and nighttime hours. indicating very little local photochemical ozone 
fOrmation. the consistently low ozone concentrations at the Fruitland site also suggest that 
neither ozone nor its precursor species arc transported into the Linta Basin From the Wasatch 
Front area (i.e., Salt Lake City), which generally lies upwind From the Basin. 
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The observed I)uchesne ozone concentration time series for the winter sample period is shown in 
Fig. 4-1 1. In contrast to the Fruitland observations, the recorded ozone concentrations for the 
same period varied considerably. Unlike the previousl y described Fruitland time series, the 
Duchesne data showed obvious diurnal behavior, indicating direct influence of local or regional 
area oione formation and destruction reactions. as elI as systematic buildup and removal of 
inversion-driven ozone episodes. The average diurnal profiles for a "clean" (leb. 2-6) period and 
a dirty" period (Feb. 12-16) show (Fig. 4-12) statistically different behavior, particularly during 
the daylight and early evening hours. I)uring the clean period, as was also observed at the 
Fruitland location, the day/night differences in ozone concentrations were on the order of 20-30 
pph. I)uring the inverted period, however, the concentrations varied by around 80 ppb 
throughout the day. Once again, this latter behavior is indicative of significant local/regional 
photochemical ozone reactions. These concentration levels and diurnal behaviors were also 
similar to those observed at Dinosaur National Monument (Figures 4-9 and 4-10). Jensen 
(Figures 4-17 and 4-18), and Vernal (Figures 4-35 and 4-36). 

The observed Altamont ozone concentration time series and average diurnal patterns are shown 
in Figures 4-5 and 4-6, respectively. As can be seen, the behaviors are similar to the I)uchesne 
observations, but generally at lower concentrations and more consistent with those observed at 
Fruitland. As previously discussed, although near a relatively large number of active wells, the 
ozone concentrations remained relatively low however, there were statistically different 
afiernoon/evening hourly values between the low and high ozone periods. The higher, above 
inversion, elevation of Altamont likely contributed to greater levels of advective (wind-driven) 
mixing, even during regionally stagnant periods, and. therefi.re . resulted in lower average oione 
concentrations. Similar concentrations and behaviors were also observed at Nine Mile Canyon 
(Figures 4-21 and 4-22). Rabbit Mountain (Figures 4-27 and 4-28). and Rangelv. CO. (Figures 4-
29 and 4-30). 

As was previously shown in Table 4-1 and Figure 4-1(b). the highest 1-hr and 8-hr ozone 
concentrations, as well as the greatest number of NAAQS exceedances. were typically observed 
in a core area centered in the Horse Pool/Ouray/Pariette Draw region. The ozone time series and 
clean and dirty diurnal behaviors for the Horse Pool site are shown in Figures 4-1 5 and 4-1 6. 
respectively. The ozone time series and diurnal behaviors for Ouray are shown in Figures 4-23 
and 4-24. respectively. The ozone time series and diurnal behaviors for the Pariette Draw 
sampling location are shown in Figures 4-25 and 4-26. respectively. I ugh ozone concentrations 
and similar differences in diurnal ozone behaviors were noted at Cedarview (Figures 4-7 and 4-
8). Lapoint (Figures 4-19 and 4-20). Red Wash (Figures 4-31 and 4-32). and Roosevelt (Figures 
4-33 and 4-34). 
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Figure 4-5. Winter 2010-i I Altamont I-hr average ozone time series observations. 
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Figure 4-6.Av erage diurnal ozone measured at the Altamont location for Feb. 2-6 
and Feb. 12-16,2011. 
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Figure 4-7. Winter 2010—Il Cedar View I-hr average ozone time series observations. The data gap represents 
a period when the sample line became blocked by water and ice. 
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Figure 4-8. Average diurnal ozone measured at the Cedar View location for Feb. 2-6 
and Feb. I 2- I 6, 2011. 

l;1)L/1 I •.039 I. inta Basin Winter Ozone and Air QuaIit Studs 	 48



120

—–Feb1216, 2011 

100	–-Feb.2 62011 

4.2.3	Dinosaur National Monument 

Dinosaur NM 
I400 

12011 

1000 

Figure 4-9. Winter 2010—Il Dinosaur National Monument 1-hr average ozone time series observations. 
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Figure 4-10. Average diurnal ozone measured at the Dinosaur National Monument location for Feb. 2-6 and
Feb. 12-16, 2011. 
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Figure 4-Il. Winter 2010—Il l)uchesne I-hr average ozone time series observations. 
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Figure 4-12. Average diurnal ozone measured at the Duchesne location for Feb. 2-6 and Feb. 12-16, 2011. 
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Figure 4-13. Winter 2010—I I Fruitland I-hr average oione time series observations. 
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Figure 4-14, Average diurnal oione measured at the Fruitland location for Feb. 2-6 and Feb. 12-16. 2011. 
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Figure 4-15. Winter 2010-11 Horse Pool I-hr average otone time series observations. 
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Figure 4-16. Average diurnal oione measured at the horse Pool location for Feb. 2-6 and Feb. 12-16, 2011. 
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Figure 4-17. Winter 2010-Il Jensen I-hr average ozone time series observations. 
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Figure 4-18. Average diurnal ozone measured at the Jensen location for Feb. 2-6 and Feb. 12-16, 2011. 
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Figure 4-19. Winter 2010-11 Lapoint I-hr average ozone time series observations. The data gap represents a 
period when the sample line became blocked by water and ice. 
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Figure 4-20. Average diurnal ozone measured at the Lapoint location for Feb. 2-6 and Feb. 12-16, 2011. 
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Figure 4-21. Winter 2010—Il Nine Mile Canyon 1-hr average ozone time series observations. Owing to solar 
power limitations, ozone sampling was not initiated until early Feb. 2011. 
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Figure 4-22. Average diurnal ozone measured at the Nine Mile Canyon location for Feb. 12-16, 2011. 
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Figure 4-23. Winter 2010—I I Ouray I-hr average ozone time series observations. 
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Figure 4-24. Average diurnal ozone measured at the Ouray location for Feb. 2-6 and Feb. 12-16, 2011. The 
gap in the data at 3:00 represents the automated QAIQC time period. 
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Figure 4-25. Winter 2010—Il Pariette Draw I-hr average ozone time series observations.
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Figure 4-26. Average diurnal ozone measured at the Pariette Draw location for Feb. 2-6 and Feb. 12-16,
2011. 
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Figure 4-27. Winter 2010—Il Rabbit Mountain I-hr average ozone time series observations. 
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Figure 4-28. Average diurnal ozone measured at the Rabbit Mountain location for Feb. 2-6 and Feb. 12-16, 
201 I. 

II)I 1 1_()31)
	

IJinla Uasin Winter 0/one and Air Qualit y studs



200 

0:00	3:00	6:00	9:00	12:00	1S:00	18:00 

90	--Feb12-16,2011 

4.2.13	Rangely, CO. 

140(1 

10.00 

1000 

10/06/10 	 1/2/11 	 1/9/11 	 1/16/11 	 2/29/11
	

0/6/12 	 0/12/11 

Figure 4-29. Winter 2010-11 Rangely, CO, 1-hr average ozone time series observations. 
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Figure 4-30. Average diurnal ozone measured at the Rangely, CO, location for Feb. 2-6 and Feb. 12-16, 2011. 
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Figure 4-31. Winter 2010-i I Red Wash I-hr average ozone lime series observations. 
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Figure 4-32. Average diurnal ozone measured at the Red Wash location for Feb. 2-6 and Feb. 12-16, 201 1. 
'Ihe gap in the data at 3:0() represents the automated QA/QC time period. 
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Figure 4-33. Winter 2010-11 Roosevelt 1-hr average ozone time series observations. 
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Figure 4-34. Average diurnal ozone measured at the Roosevelt local ion for Feb. 2-6 and Feb. 12-16, 2011. 
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Figure 4-35. Winter 2010-11 Vernal I-hr average ozone time series observations. The data gap represents a 
period when the sample line became blocked by water and ice. 
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Figure 4-36. Average diurnal ozone measured at the Vernal location for Feb. 2-6 and Feb. 12-16, 2011. 
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4.3 VERTICAL OZONE PROFILE 
Ihough not part of the original project plan, a tethered balloon-borne modified 213 Technologies 
ozone monitor was used to examine the vertical ozone profile on a single day at the Red Wash 
sampling location. Fig. 4-37 shows the four vertical ozone profiles measured on February 24, 
2011 at 8:00 MST, 9:00 MST, 13:00 MST and 16:00 	 As can be seen, the ground level 
otone concentrations were greater than the ozone concentrations at higher elevations at all 
observed time periods throughout the day. Furthermore, it can be seen that the thickness of the 
zone ol higher ozone concentrations seemed to grow throughout the day. in addition, the 
balloon-borne ground level ozone values were very similar to the values provided by the 
collocated Colder Associates Red Wash ozone monitor. 

Figure 4-37. Red Wash tethered balloon vertical ozone t)rofileS from Feb. 24, 2011. 

lhe higher ozone concentrations observed at the surface are suggestive of local or near-area 
precursor emissions and ozone generation, as opposed to long-range transportation. 
Additionall y, the higher elevation (> 500 II agl) ozone concentrations tended to equilibrate 
around 45-50 pph. These concentrations are approximately equivalent to the average values 
observed at the Fruitland location, which was hypothesized to essentially represent ll'ee 
tropospheric (background) ozone concentrations. Fig. 4-38 compares one of the Red Wash site's 
ozone profiles to a similar measurement in Utah's Cache Valley one week later, but under 
similar meteorological conditions. As is shown, the higher ozone values for the Cache Valley 
were observed at the upper elevations, basically opposite ol the situation observed at the Red 
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Wash site. It should be noted that the Cache Valley has not observed any wintertime ozone 
exceedances, but the area is an officially declared nonattainment area for another secondary 
pollutant. PM 2 s, partially driven by reaction with ozone and other photochernical oxidants. 
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Figure 4-38. Comparison of wintertime vertical ozone profiles for Uinta Basin (Red Wash) and Cache Valley. 

4.4 OXIDES OF NITROGEN 
Ambient oxides of nitrogen (NO\) are generally presumed to be the sum of gas-phase nitric 
oxide (NO) and nitrogen dioxide (NO 2 ). In anthropogcnically irnpactcd areas. NO is typically 
produced as an unwanted by-product of combustion and often is. therethre. a convenient marker 
compound br automotive and other combustion exhausts. Once emitted into the atmosphere. 
NO may he converted to NO 2 by oxidants such as ozone. Air masses dominated by NO (relative 

to NO2 ) are usually considered to be a fresh' plume. while those dominated more by NO2 
(relative to NO) are considered to be more "aged.' or in the presence of a more oxidizing 
atmosphere (i.e., plentiful in oxidizing compounds). Additionally. NO 2 is a key component in 

the formation of ozone. It also undergoes photolysis to produce free atomic oxygen. which then 
readily combines with diatomic oxygen to form ozone. 

The observed ambient concentrations of NO\ were typical of semi-urban and rural areas. [he 
time series for NO\ at the Vernal and Red Wash sites. as ell as additional data fOr the Oura\ 
location, are shown in Figures 4-39. 4-40. and 4-41. respectively. Data from the latter two sites 
were supplied by (lolder Associates. [he NO\ concentrations originally were planned to be 
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monitored only during the intensive study period (Feb. 2 1-25. 2011); however, additional data 
were also collected through the middle of Mar. 2011. 

2 12 2 2	I 24 2 2	2 Ih 2 27 2 

Figure 4-39. Time series of ambient NO and NO 2 as measured at the Vernal sample site from Feb. 21 to Mar.
Ii, 2011. 

Figure 4-40. Time series of ambient () and 	 as measured at the Red Wash sample site from Feb. 21 to 
Mar. 11,2011. Data supplied by Golder Associates. 
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Figure 4-41. Time series of ambient NO and NO 2 as measured at the Ouray sample site from Feb. 21 to Mar. 
11,2011. Data supplied by Colder Associates. 

As shown in Figures 4-39, 4-40. and 4-41, during the observed period, the Vernal location was 
found to have the highest concentrations of both NO and NO 2 among the observed locations. 
Vernal's hourly averaged concentrations of NO 2 approached as much as 60 ppb on several 
occasions which were coincident with elevated ozone and observed inversion conditions (see 
Fig. 4-39). For comparison, oxides of nitrogen, which are regulated as only NO 2 . has a NAAQS 
hourly standard of 100 ppb. regulated at the 98112 percentile. All observed NO 2 concentrations 
were well below the allowable standard. l'he NO concentrations observed at Vernal were 
approximately half of those of NO 2 , suggesting the observed air mass was an aged plume or in 
the presence of abundant oxidizing species (i.e., 0/one). Maximum NO 2 concentrations 
measured at the Red Wash and Ouray locations approached 25 and I 5 pph. respectively (see 
Figures 4-40 and 4-41). 

Close examination of Fig. 4-39 through Fig. 4-41 shows various concentration spikes in the NO2 
and NO at different times on a given day. Calculating the hourly average NO 2 and NO 
concentrations for the February 2 1-25, 2011 period resulted in the diurnal curves shown in Fig. 
4-42 through Fig. 4-44. As can be seen. the Vernal concentration spikes are much more 
pronounced and demonstrate chronological patterns expected when urban traffic is the assumed 
dominant source of NO compounds. As the monitoring distance from potential immediate 
sources of NO was increased, the observed concentrations and diurnal magnitude changes 
decreased. For example, NO\ concentrations at the Red Wash site, which is adjacent to Utah 
State I Iighway 45, still displayed morning and evening traffic-related NO\ spikes. On the other 
hand, measurements from the Ouray site, centrally located in the oil and gas fields, reveal much 
more damped diurnal NON. 

It is also worth noting that comparison of the average NO diurnal profiles shown in Figures 4-
39. 4-40. and 4-41 with the previously discussed corresponding ozone diurnal profiles. shows 
that when the NO begins to increase in the early morning hours, the background ozone is quickly 
titrated (decreased). converting the NO into NO2 . Furthermore, as the daily sunlight increases. 
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NO and VOCs are photolyzed to form ozone and other products; later, the evening NO\ peaks 
are paralleled by an ozone decrease. 

Vernal (Feb. 21-25, 2011) 

1)0

Figure 4-42. Vernal average diurnal NO 2 and No for Feb. 21-25, 2011. 

Red Wash (Feb. 21-25, 2011) 

Figure 4-43. Red Wash average diurnal NO 2 and NO for Feb. 21-25, 2011. 
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Ouray (Feb. 21-25, 2011) 

Figure 4-44. Ouray average diurnal NO 2 and NO for February 21 -25, 2011. 

4.5 HYDROCARBONS (INCLUDING CH4) 
Ambient methane (Cl-I4 ) and speciated non-methane hydrocarbons (NMIICs) were characterized 
at various daytime periods throughout the intensive sampling period of February 21 -25. 2011. 
Methane is not normally considered a tropospherically-reactive hydrocarbon: however, Cl-I 4 was 
added to the sampling scheme in response to research conducted in Pinedale. Wyoming. that 
revealed Cl 1 4 to exist in concentrations where its reactivit\ became important. l'he NMI ICs 
were collected over an integrated time period ol approximately one hour, and grab samples were 
collected for CM 4 at the start and end of each NMIIC sample period. 

The average CM 4 concentrations, along with the 95% confidence intervals are shown in Fig. 4-
45. As can be seen, the Vernal site Cl-I 4 averaged 1 .76 ± 0.24 ppm and the Red Wash site Cl 14 

averaged 2.78 + 0.64 ppm. The 95% confidence intervals suggest statistically different 
concentrations at the two locations. Furthermore, it should be noted that the CI 1 4 concentrations 
ranged from 0.5 to 2.3 ppm at Vernal and 1.7 to 5.5 ppm at the Red W'ash site. Oil and gas well 
exploration and production is a well-known source br potential ('1 l. emissions during various 
process activities. This was consistent with the observed ambient concentrations that were 
significantly higher in the oil/gas field (Red Wash) than in the semi-urban (Vernal) area. For 
comparison, background northern hemispheric Cl! 4 is usually taken to be 1.6 - 1.7 ppm. 
Personal discussions with the other investigators suggest that the Red Wash site values are on the 
same level as those reported in Wyoming's Pinedale area. 

As described in the Methodologies" section. the analyses for the non-methane hydrocarbons 
was performed from collocated parallel sorption tubes: one nominally collected for light NMI-IC 
analysis (approximately C2 to C6) and the other for heavy NMI IC analysis (C6 to C 12). In the 
few cases where the GC analysis overlapped (e.g.. beniene and a few other similar chain 
NMI K's). the analyses were averaged. 
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Figure 4-45. Average ambient methane for Vernal and Red Wash observed from instantaneous grab samples 
on February 21 through February 25, 2011. The error bars represent the 95% confidence interval about the 

average. 

l3etwecn the light and heavy VOC gas chromatography analyses. attempts were made to quantity 
the 56 different compounds which are typically believed to be representative of ozone precursor 
species. The compiled averaged NMIIC concentrations are shown in Table 4-3. It should also 
he noted that CH 4 has also been included, and its concentrations have been converted to parts per 
billion (from parts per million) for direct comparison with the other hydrocarbon compounds. 

Initial examination of the species in Fable 4-3 shows most of the targeted compounds were 
observed at sub-ppb concentrations. Furthermore, it can be seen that the concentrations of the 
identified VOC concentrations were greater at the Red Wash site by more than a lactor of two 
for most of the observed compounds. 
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i'able 4-3. Average reactive hydrocarbons measured at the Red Wash and Vernal sampling locations, 
February 21-25, 2011. The uncertainty represents the 95% confidence interval about the mean. 

Red Wash 
pph)

Vernal 
(pph) 

VI ethane 2780±679 1764 + 244 
Etha ne 125 ± 35 119 ± 30 
Ethene 51.1 ± 93.0 6.1 ±2.7 
Propane 20.9 ± 10.9 11,5	 8.0 
P ropen e 0.78 ± 0.34 0.76 ± 0.24 
isob uta n e 5.23 ± 2.95 I.68t 2.17 

Acetylene 57.7± 111.0 2.07± 1.21 
Butane 8.74 +4,82 2,21	 3.86 
trans-2-butene 0.09 ± 0.04 0.05 ± 0.03 
1-butene 0.18	 0.04 0.16	 0.03 
cis-2-butene 0.07 + 0.03 0.04 i 0.03 
cyclopentane 0.28 ± 0.16 0.07 ± 0.10 
2-methylbutane 4.33 ± 2.60 0.97± 1.41 
Penta ne 4.34 ± 2.57 0.91 1 1.70 
trans-2-pentene 0.01 ± 0.02 0.01 ± 0.02 
I -pentene 0.02 ± 0.02 0.01	 E 0.02 
cis-2-pentene nd. n.d. 
methyl cyclopentane (1.54 f 0.32 0.45 F (1.23 
2,2-dimethyl butane 0.16 k: 0.10 0.09	 0.05 
cy c loh ex an e 0.52	 0.33 0.48	 0.24 
2,3-dimethyl butane 0.17 + 0.12 0.03 ± 0.06 
2-methyl pentane I .69	 1 .02 0,34	 0.67 
3-methyl pentane 0.82 ± 0.50 0.16 'F 0.31 
isoprene 2.9!	 +	 1.10 0.46 i 0.90 
n-hexane 0.07 ± 0.03 1.13 ± 0.65 
I -hexene 0.03 ± 0.03 0.02 ± 0.02 
2,4-dimethyl pentane 0.06 ± 0.05 0.05 ± 0.03 
methyl cyciohexane 

n.d. = non-detect
0.65 ± 0.43 0.39 ± 0.27

Red Wash 
(pph) 
0.09 ± 0.05 
0.26	 0.15 
0.15±0.11 
0.51	 0.31 
0.62 ± 0.22 
0.03	 0.04

Vernal 
pph) 

0.29 + 0.13 
0.28 ± 0.19 
0.24±0.11 
0.87	 0.49 
0.32 ± 0.14 
0.02 s 0.02 

0.39 ± 0.17 0.01	 0.02 
0.27 i 0.14 n.d 
1.49 ± 0.70 0.05 ± 0.02 
0.81	 0.41 n.d 
0.11 1 0.07 n.d 
0.33	 0.19 n.d 
0.35+0.13 n.d 
0.08 -t 0.12 0.07	 0.06 
0.15+0.10 n.d 
0.02	 - 0.02 n.d 
0.08 1 0.04 n.d 
1)09	 0.10 0.0!	 - 0,02 
0.05	 0.05 0.01	 0.01 
0.05	 0.04 n.d 
0.22	 0.1! 0.02	 0.04 
1)06	 0.04 n.d 
0.18±0.16 n.d 
0.08	 0.05 (1,))!	 0.01 
0.04+0.04 n.d 
0.07+0.06 0.0!	 ±0.01 
0.42 ± 0.19 0.71 ± 1.02 
0.6! ±0.38 0.84±0.8!

('urnpound 

2,3-dimethyl pentane 
3-methyl hexane 
2-methyl hexane 
n-heptane 
Benzene 
2,2,4-trimethyl pen tane 
2-methyl heptane 
3-methyl heptane 
Toluene 
n-Octane 
Ethylbenzene 
m,p-xylene 
Nonane 
Styrene 
o-xylene 
isopropyl benzene 
n-propyl benzene 
m-ethyl toluene 
p-ethyl toluene 
l,3.5-trimeth y l benzene 
n -d eca n e 
u-ethyl toluene 
1,2,4-trimethyl benene 
1,2,3-trimethyl benzene 
m-diethyl benzene 
p-diethyl beniene 
n-undecane 
n -d odeca n e 

Besides methane, the final report 0i1 and Gas Fmission Inventories for the Western States" 
(WRAP. 2005) states that benzene, toluene. and the combined xylene compounds are all key 
VOCs associated with oil and gas exploration and production operations. As can be seen in 
'l'able 4-3. at the Red Wash location the average concentrations for benzene. toluene, and imp-
xylene were 0.62 + 0.22 ppb, 1 .49 + 0.70 ppb. and 0.33 1 0.19 ppb. respectively. The 
concentrations observed at the Vernal location for the same compounds were 0.32 ± 0.14 ppb, 
0.05 + 0.02 ppb, and non-detectable, respectively. It should also be pointed out that these same 
species are also representative of automotive emissions, and the ratio of benzene-to-toluene 
(B/f) is often used as an indicator of the age of the air mass. As listed in many atmospheric 
chemistry reference texts, a B/T ratio0.4 is usually considered to be evident of fresh vehicular 
emissions. Benzene-to-toluene ratios >0.4 are presumed to represent an aged air mass, since 
toluene has a much higher atmospheric reactivity rate than does benzene. The observed 1311 
ratios ftom this study were 0.43 and 6.03 for Red Wash and Vernal locations, respectively. The 
Vernal E3/i ratio may be somewhat anomalous due to the very low average concentration 
observed for toluene (0.05 ppb). 

I lowever. the 2005 WRAP document suggests the 13/I' ratio from oil and gas field operations 
should range between 0.43 and much greater than one, depending on the process examined. For 
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example. dehydration/evaporation, storage tanks, and general well operations are estimated to 
show 13/T ratios of 0.433, 0.77, and 31.5-39.5. respectively. In summary, it is reasonable to 
assume that the abundance of CU 4 and NMIICs observed at the Red Wash site, located on the 
edge ofa dense well field, is a result of the oil and gas exploration and production activities 

4.6 PARTICULATE MATTER LESS THAN 2.5 pm (PM25) 
During the intensive sampling period (Feb. 21 -25. 2011), four 23-hr PM 2 daily composite 
samples were collected at the Vernal and Red Wash locations (see Fig. 4-46). The error bars 
shown represent the 95% confidence interval about the mean of three collocated l'FF-filter based 
Mini Vol PM 2 5 measurements (refer to "Methodologies" discussion). historical PM 2 5 

measurements in the Vernal area by the Utah Division of Air Quality (UI)AQ) have shown some 
exceedances of the current PM 2 5 national standard (>35 tg/m 3 ). The concentrations during this 
study period were vell below the allowable limits. Furthermore, Fig. 4-46 shows that a 
collocated. continuous, near real-time ([-BAM) PM 2 analyzer operated by an external operator 
(Golder Associates) lound very similar concentrations at the Red Wash site 
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Figure 4-46. Average daily PM 2.5 at the Vernal and Red Wash sites during late Feb. 2011. The dashed line
and associated symbols represent the average values reported by a collocated F-Barn operated by Colder

A ssoc i at es. 

Chemical speciation of the collected PM 2	 as also determined via multiple methodologies, and 
these composite analyses are shown in Fig. 4-47. l3oth sites were dominated by particle-bound 
carbon, accounting for around 80% of the PM 2 S mass. l'his contrasts with hat is observed in 
other areas of Utah, especially the Wasatch Front and Cache Valley. where the ionic 
components, most notably ammonium (NH 4 1 ) and nitrate (NO 3 ), often account for mass 
percentages similar to that of the carbon component in the Uinta Basin PM 2 s. The abundance of 
carbon material suggests either strong local or regional direct sources of primary carbonaceous 
particles or local/regional formation of photochemical secondary organic aerosols (SOAs). 
kither scenario adds weight to the likelihood of strong regional contributions of the oil and gas 
industry to the atmospheric hydrocarbon (VOC) burden ol the tJinta Basin's airshed. 
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Average Vernal PM 2 Chemical Composition 

Figure 4-47. Average composite chemical composition of the collected P12.5 for 
the Vernal and Red Wash sites (luring the Feb. 21-25, 2011 sampling period. 

4.7 METEOROLOGY (INCLUDING VERTICAL PROFILES) 

4.7.1 	 Vertical Meteorology 
Vertical meteorological parameters were successfully characterized at the Red Wash site during 
tour days in late February 2011: a low pressure system with accompan\ ing clouds and 
precipitation prevented further tethersonde data collection at the end of the test period. Post 
analyses of the data were performed to determine the above ground level height of the 
tethersonde package. the stability of the atmosphere, and the depth ol the surface layer, all based 
on measured ambient temperature, pressure. humidity, wind speed, and wind direction. Examples 
of the collected and calculated data used to determine both the stability of the atmosphere and the 
depth of the surface layer are shown in Figures 4-48 and 4-49. These figures are from an early 
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morning and a mid-afternoon prolile, the times of day when the surface layer is usually at its 
lowest and highest levels, respectively. 

The potential temperature profiles, calculated from actual temperature profiles with nearly 
identical trends, show warming temperatures with increasing altitude (i.e.. a temperature 
inversion). Strong temperature inversions were detected during each profile measurement and 
extended from the ground to beyond the 250-350 m reach of the tethersonde system. 
lemperature inversions prohibit vertical mixing in the atmosphere, resulting in very stable 
conditions wherein emitted pollutants remain near the same level as their source. Measured 
wind speeds throughout the experiment were generally light (< 2 m/s) from the surface up to 
more than 200 meters. The observed calm/low wind conditions, combined with the strong, 
persistent temperature inversion, suggest that very little vertical mixing occurred and horizontal 
movement was limited within the Basin during this measurement period. This combination of 
surface and vertical meteorology measured during elevated ozone concentrations supports the 
hypothesis that local sources and their strengths are more influential in determining ozone 
concentrations than long distance sources or other influences from external airsheds. 

[he mean value of the surface layer depths estimated during both the ascent and descent of the 
tethersonde balloon is shown by the dotted lines in Figures 4-48 and 4-49. 	 ote that while the 

surface layer in the afternoon is higher than in the morning, the level of the surface layer is still 
below 100 meters. This pattern was seen throughout the experiment, as shown in Fig. 4-50. with 
extremely shallow surface layer depths at 20-80 in. Such shallow surface layers during the 
afternoon are indicative of a stable atmosphere with very limited vertical mixing. Vertical wind 
speed measurements made at the permanent monitoring station at Red Wash (Colder Associates) 
indicate very little vertical movement from Feb. 2 1-24, 2011. It should be noted that the Red 
Wash site was located near the top of a ridge, which may have been near the top or above the 
winter-time inversion depth in the tiinta and Ashley river valleys, which is supported by 
personnel observations throughout each day. 

Technical and instrumentation problems at the Jensen site prevented the calculation of surface 

la yer depths and, for the most part. the extraction of useful data. however, collected wind speed 
data throughout the deployment were considered valid. A representative example of the wind 
speed profiles seen at the Jensen site is shown in Fig. 4-51 for the morning and late 
afternoon/evening period on Feb. 22, 2011. Wind speeds throughout the measurement period 
were below 3 rn/s at all times. A diurnal pattern was found where calm conditions existed 
throughout the profile during the mornings and evenings, with low winds present at most 
altitudes during midday and in the afternoon. 
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Figure 4-48. Vertical profiles of potential temperature (0), dewpoint temperature (Tdew), 
wind speed (WS), and wind direction (W D) for February 22, 2011 around 08:00 hours. 
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Figure 4-49. Vertical profiles of potential temperature (0) dewpoint temperature ('l), 
wind speed (WS), and wind direction (Wi)) for February 23, 2011 around 13:00 hours. 
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Depth of surface layer 

Fig. 4-50. Graphical representation of the depth of the surface layer determined for each vertical profile 
through examination of the collected and calculated data at the Red Wash location. 
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Figure 4-51.Wind sp eed versus altitude as measured during the morning and late afternoon at the Jensen site
on Feb. 22, 2011. 
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4.8 HORIZONTAL METEOROLOGY 

Meteorological stations spread throughout the tiinta Basin that measure, at a minimum. 
temperature, wind speed, and wind direction, were identified and data were gathered fbr the 
l)ecember 15, 2010 to March 15, 2011 time period. Data sources include Colder Associates. 
NPS. IJI)AQ/BLM, and Mesowest. Wind data were compiled and used to create windroses for 
periods of interest, as shown in Fig. 4-52, for the months of January and February 2011 for the 
(a) Fruitland, (b) Rangely, (c) Ouray, and (d) Dinosaur National Monument monitoring sites. 
Windroses are useful graphical representations of wind data because they can show the relative 
amount of time the wind conies from a given direction and the wind speed values measured from 
that direction. 

In Fig. 4-52. the Fruitland data show that winds almost exclusively come from the west or 
northwest directions and tend to have wind speeds greater than 2 m/s. 'Ihe Rangely data show 
that winds usually originate from the east and west with most winds less than 2 mIs. The winds 
at Ouray are more evenly spread from all directions and almost always have low speeds. Winds 
measured at Dinosaur National Monument are dominantly from the southwest direction and 
exclusively have wind speeds below 2 rn/s. One parameter that is not represented in the graph is 
the number of calm hours, or hours with an average wind speed below 0.5 m/s. Calm hours 
accounted for 48.6% of the total hours at Dinosaur National Monument. 13.4% at Ouray. 3.9% at 
Rangely. and 0.2% at Fruitland. 

A collection of spatially separated windroses. such as that shown in in Fig. 4-52. can he more 
easily understood when overlaid onto a surface map of the area of interest. Figures 4-53 and 4-54 
show windroses for wind measurements from several meteorological stations located throughout 
the Basin forthe February 2-6, 2011 and February 12-16, 2011 periods. 'l'he February 12-16. 
2011 period was chosen as representative of stagnant meteorology and high pollution episodes. 
while the February 2-6, 2011 period was a period of dynamic meteorology and low ozone levels 
between strong storms. The compass grids were removed to allow map details to be seen. but all 
windroses used equal scales with the maximum percentage of a single bar being about 25% at the 
Diamond Rim and Five Mile stations on the February 12-16. 2011 map in Fig. 4-54. As can be 
seen from these figures, the stations at higher elevations surrounding the Basin, such as 1)ragon 
Road, Diamond Rim. Five Mile. and Upper Sand Wash recorded similar wind patterns that are 
very dilThrent from those measured within the valley regions of the Basin. Ihe strong 
differences for both periods in the winds measured within the valley regions and at higher 
elevations on the edges of the Basin show that the valley is isolated from the regional air mass 
movement. The low wind speed dominance within the valley demonstrates the stagnant nature in 
the surface layer under the strong temperature inversions. 
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Figure 4-52.Windro ses created for (a) Fruitland, (b) Rangely, (c) Ouray, and (d) Dinosaur National 
Monument monitoring locations for the Jan. 1 - Feb. 28, 2011 period. Calm hours were 0.2% for 

Fruitland, 3.9% for Rangely, 13.4% for Ouray, and 48.6% for Dinosaur National Monument. 
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Figure 4-53. Spatially located windroses for the Feb. 2-6, 2011 period overlaid on a map of the Basin. For 
scale, Five Mile winds came from the northwest approximately 15% of the time. 

Fig. 4-54. Spatially located windroses for the Feb. 12-16, 2011 period overlaid on a map of the Basin. For 
scale, l)iamond Rim winds came from the southwest approximatel 25'/ of the time. 
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5.1 INTRODUCTION 

Computer models of atmospheric ozone require two interacting components: airflow and 
chemistry. The airflow component is required to predict how a pollutant moves about and is 
dispersed. The chemistry component is necessary because concentrations rise and fall as ozone 
is generated and consumed by chemical reactions. There are, however, some models that neglect 
airflow and focus on chemistry. These 'box models" examine the chemical reactions occurring 
in a column, or "box," of air, and may also include provisions for chemical constituents entering 
and leaving the box through its boundaries. l3ox models are directly applicable to laboratory 
smog chamber experiments, and they can also be used to model processes in flowing air, under 
the assumption that the box represents a column of air moving with the ambient flow. 
Furthermore. box models are applicable to most ozone events, including those in the tJinta 
Basin. because such events occur during thermal inversions when the air is stagnant and the 
constituents are relatively homogeneous within the inverted layer. Given the preliminary, short-
term nature of the present study, it was decided to focus on box modeling, and, in particular, on 
ozone chemistry at lower, wintertime temperatures. Most of our studies employed OZIPR. the 
[PA-approved box-model system. 

Because of its low stability and high reactivit y (it reacts with practically any other molecule). 
ozone is considered 'promiscuous." and since it is hazardous at low concentrations. eliective 
chemical modeling requires that we consider ozone's reactions even with trace gases in the 
atmosphere. Needless to say. atmospheric ozone chemistry is extremely complex. At the core of 
aiiv chemical model of ozone production is the 'rnechanism." which, in the present context. 
consists of three components: (l)the chemical species considered by the model, (2)the 
chemical reactions by which the chemical species interact, and (3) a specification of the kinetic 
rate laws or mathematical formulas required for calculating the rate of each reaction. l'he rate of 
a given reaction depends on the concentrations of reacting species. temperature. pressure, and. 
for photochemical reactions, on the actinic flux (total available solar radiation). All of these 
dependencies are included in the reaction rate expression. l'hcre are several different 'state-of-
the-art" mechanisms employed in contemporary ozone models, including CR05. SAPRC. 
RADM, and Morphecule (Gery et al., 1989: Dodge 2000: Yarwood ci al.. 2005: Sarwar ci al. 
2008: Carter 2010). CR05 incorporates about 50 chemical species and 160 reactions, and many 
of these are "lumped" species or reactions, meaning that similar compounds have been grouped 
together to simplify the mechanism. SAPRC defines over 100 species and over 250 reactions. 
again with lumping (Carter 2010). According to one estimate, a mechanism that did not resort to 
lumping would require several thousand species and around 20,000 reactions (Dodge 2000). 

Reaction rate expressions must be determined empirically, and extensive measurements are 
required to completely specify dependence on concentration. temperature. pressure, and actinic 
flux. Needless to say, it is doubtful that measurements have been performed to determine the 
reaction rate expressions for all the 20.000 reactions mentioned above at the sub-zero 
temperatures at issue in the present study. It is likely that most measurements were performed 
near room temperature since no motive existed to consider ozone reactions at lower temperatures 
when convention viewed tropospheric ozone as a summertime problem. 
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i'hree concerns about CB05 or similar mechanisms at low temperatures will be listed in the 
Ibllowing paragraphs. Our best estimate is that current predictions of winter ozone are probably 
about 10 ppb too high, but with an uncertainty (one standard deviation) of about 11 ppb. 
Moilner et al. (2010) discussed the significance of a 10 ppb modeling mistake. The motivation 
olthis section is not to indict the researchers who studied these reactions or who assembled 
CBO5 or any other mechanism. The reactions are complex, their rates are difficult to measure. 
and for obvious reasons such measurements have Ibcused on summertime temperatures. Rather. 
our motivation is. first, to indicate the limitations ol applying the current mechanisms to 
predictions of winter ozone; and, second. to specify areas !br possible future research to improve 
predictive capabilities at low temperatures. 

	

5.1.1	Concern I: Temperature dependence of photolytic reactions. 
The (TBO5 mechanism neglects the temperature dependence of the more than 20 photolytic 
reactions in that mechanism (Tonnesen 2011). Based on explicit calculations for five different 
photolytic reactions, the rate of a photolytic reaction decreases by roughly 1% for every 5 K drop 
in temperature. This effect leads to a decrease of 5-10 ppb in the predicted ozone concentration 
at temperatures near -10°C. 

	

5.1.2	Concern II: Negative empirical activation energies. 
Ihe empirical activation energies of about 45 reactions in C1305 are negative. 1he most likely 
explanation (lonnesen. 2011) is that the true activation energy is positive but small in 
magnitude. A negative activation energy reflects temperature dependence of the pre-exponential 
factor. There is nothing inherently wrong with a negative activation energy if it provides a 
reasonable empirical fit to the data; however, an extrapolation to temperatures beyond the 
temperature range of the data used to develop the rate expression is suspicious. In Reactions 
with Negative Activation Energies" below, a comparison is shown of a power-Arrhenius" rate 
law (an Arrhenius form with a pre-exponential factor that is a power function of temperature 
with negative exponent) with a positive activation energ y against an ordinary Arrhenius lbrrn 
with a negative activation energy. The two equations are respectively concave up and concave 
don, which means that they have fundamentally difThrent extrapolation properties. Making this 
change with low temperature extrapolations leads to a decrease of about 0.5 to I ppb in the 
predicted ozone concentration near -10°C. 

	

5.1.3	Concern III: Other reactions appearing without temperature 
dependence. 

Apart from the photolytic reactions mentioned above, about 40 reactions appearing in CBO5 are 
displayed without any temperature dependence. This may indicate that the reaction is 
independent of temperature; however, the more likely explanation is that the rate of the reaction 
has only been measured at one temperature. Monte Carlo calculations shown below in 
Sensitivity of the I3ase Model to Adjustments in Reaction Rates" are based on the premise thit 

any reaction appearing in CBO5 without temperature dependence will actually Ibllo an 
Arrhenius law whose activation energy is selected randomly from a spectrum representative of 
all tabulated activation energies in CR05. These calculations indicate that the most-probable 
value of predicted ozone drops by approximately 3 ppb. but there is an uncertainty on the order 
of about II ppb.
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Of the 160 reactions occurring in CBO5, about 110 fit into one of the three categories of concern 

discussed above. Of the remaining reactions, one (OH + NO 2 + M —> 1lNO M. where M 
represents a generic air molecule) is particularly noteworthy. As a result 0! new, precise 
measurements, the rate of this reaction has recently been revised. The predicted ozone maximum 
turns out to he very sensitive to the rate of this reaction (see below), and the revision leads to an 
increase o!5-l0 ppb in the predicted summertime ozone concentrations (Mollner etal., 2010). 
Lnlortunately for our purposes, these new measurements were performed near room 
temperature, providing little guidance for adjusting the rate at low temperatures. 

Fortunately, it is common practice to validate mechanisms against both field data and smog 
chamber measurements, and the results of such validations indicate that well-designed and 
properly-executed computer models are very useful tools (Dodge 2000). Low-temperature 
validations, however, are not available at present. 

Iwo important caveats exist concerning computer modeling of winter ozone events. The first 
relates to the above discussion regarding deficiencies in applying the mechanisms at low-
temperature: None ojthe mechanisms has been adequate/v validated at lo't' temperatures. The 
second caveat relates to the iact that although VOCs in general play a role in ozone chemistry. 
each compound has its own reactivity: Modeling results will be tentative until VOC spec/a/ion 
has been measured. Because of several years' lead-time. VOC speciation in the tipper Green 
River Basin is better understood than in the Iiinta Basin. 

Dr. Gail Tonnesen, EPA District 8, supplied us with the computer code for OZIPR. a standard 
EPA-approved box-model software platform for modeling ozone events. This implementation of 
OZIPR utilizes the CBO5 mechanism. I)r. Tonnesen also supplied a test case, including VOC 
speciation data. representing a typical late-winter ozone event (Feb. 20, 2008) in the IJGRB 
('lonnesen. 2011). The average temperature for this test case is 9°C 264 K. and the ozone 
concentration rises from 24 ppb at dawn to a maximum of 1 22.5 pph in the afternoon. It is 
noteworthy that the C1305 mechanism predicts a significant winter otone event, but as already 
mentioned, we believe that the mechanism has not been adequately validated at low 
temperatures. '1he UGRE3 test case was used as a base model to investigate the applicability of 
C 1305 to low temperatures (see below). Although we believe it is advisable to revise CBO5 to 
reflect recent findings relative to the OFI + NO 2 + M reaction (Moliner et al.. 2010), such a 
revision was not done in the current study; rather, CBO5 was used as it was delivered to us for 
the calculations discussed in this report. 

An important consideration when adjusting reaction rates in a mechanism is the sensitivity of the 
base model to a change in any given reaction. A lrrnal definition and discussion is given in the 
follow ing section. In subsequent sections. we present calculations that estimate the cfftcts of 

each of the three concerns mentioned above. 

In the following sections, we define two scenario temperatures: i, 300 K 27°C = 80.6°F (the 

hot" temperature), typical of the temperatures lbr which CBO5 was developed, and i = 264 K 

9°C 15.8°F (the cold" temperature), typical of the temperatures occurring during the winter 
ozone phenomenon. We also use a P'(with assorted subscripts and qualifiers to designate 
adjustments to the mechanism) to indicate the predicted ozone peak. or predicted daily maximum 

ozone concentration.
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5.2 SENSITIVITY OF THE BASE MODEL TO ADJUSTMENTS IN REACTION 
RATES 

For each one oithe 160 reactions in the CR05 mechanism, simulations were perfbrmed in which 
individual reactions were artificially accelerated and decelerated, and the change in the predicted 
maximum ozone concentration was monitored. The simulations quantified the sensitivity, 5,. of 

the base model to the rate of reaction i. The 22 reactions with the highest sensitivities are shown 
in the Table 5-1. Each S has the units of concentration and is given in Table 5-1 in ppb units. 
'l'he technical definition of S, is given at the end of this section, but a simple example will 
illustrate its role: For every 1% increase in the rate of reaction i, the maximum ozone peak 
increases by 1% of S,. A negative sensitivity designates that the ozone peak decreases rather 
than increases. The highest sensitivities are approximately 60 ppb. '[here are many reactions 
hr which the sensitivit> is near 0. The column headed Suspicious?'' indicates whether the 
reaction belongs to one ol the three categories mentioned above: P indicates a photolytic 
reaction. N indicates an Arrhenius law with negative activation energy. and C denotes a reaction 
appearing without temperature-dependence. 

Table 5-1. The 22 reactions in CBO5 with high sensitivities relative to the base model. See Sarwar, et al. 
(2008) for definitions of species' names. 

1', ltt!Ofl	 5upILIoUs '	 'o pp0 

III NO2+hv-*N0+O	 P	±60 

1 3 1 O3+NO-rNO2±O2	 60 

1281 NO 2 + OH -* HNO3 	 -58 

11381 OH + XYL -*0.7 110 2 ± 0.5 X0 2 + 0.2 CRES + 0.8 MClY 'f 1.1 PAR + 0.3 'JO ?	N	139 

l 74 l FORM + hv —* 2 110 2 + CO	 P	 3 I 

1881 C 203 + NO 2 —* PAN	 16 

131l1l02+NO2-*PNA	 -15 

1301 H0 2 ±NO -* OH±NO2	 N	l4 

1321 PNA-*H02+NO2	 ±14 

1871 C 203 + NO -* MEO 2 ± NO 2	 N	l4 

11401 MCLY±hv-*C 203 +H0 2 +C0	 P 

1 75 1 FORM ± b y —* CO	 I>	12 

11011 ALDX+hv-*MEO2±CO+1102	 P	f12 

11281 TOL + 01'I —* 0.44 HO 2 ± 0.08 X0 2 + 0.36 CRF;s + 0,56 10,	 N	II 

1 9 1 03 +O 2 + 0('D)	 P	 f9 

1101 O('l)) '4 M -*0 ± M	 N 

1111 O('l)) '411,0 -* 2 011 	 C 

11291 '10 2 + NO -^0.9 NO 2 + 0.9 110 2 + 0.9 OPEN + 0.! NTR	 '	+9 

11301 TO2-CRES±HO2	 C	 -8 

1861 ALI)2-Me02+CO±HO2	 1' 

11591 NO2 -* NO2S	 P	45 

11601 N0,S+H2O-*OH±HONO	 (	5 

Obviousl y , if a reaction has either a large positive or negative sensitivit+. then it is important to 
have an accurate determination of its reaction rate. With smaller sensitivities, accurate 
determination ol the reaction rate is perhaps less critical. For example. reaction 28]. OF-I ± NO2 

1'1)I,11-039
	

IJinta Basin Winter Ozone and Air Quality Study	 84



- M	 11NO 3 + M. is the reaction whose rate was recently modified by Moliner. et  al., and with
a sensitivity of 58 ppb. it is among the most sensitive reactions in the model, 'ihe room-
temperature revision of its rate constant constitutes a decrease of approximately 15% in the 
reaction rate. If we can expect a similar decrease at lower temperatures, then we would expect 

this revision to generate a change of ln(0.85) x (-58 ppb) = +9 ppb in the predicted ozone peak. 
As already mentioned, the new measurements were only done at 298 K. and the precise extent to 
which the low-temperature rate should be modified is not clear. 

'these sensitivities can also be used to indicate usetid mitigation strategies. For example. 
reactions 128 and 138 are the only reactions in the mechanism that involve toluene and xylene 
respectively, and their respective sensitivities are -39 and f 11 ppb. Because both reactions are 
first-order in toluene and xylene, respectively, then a 10% reduction in the concentration of both 

is predicted to change the ozone concentration by ln(0.9) x (39 -1- 11) ppb --5 ppb. 

The formal definition of S is shown in Eq. 5-1, where P(0) represents the ozone peak 
concentration of the base model, P1(+) and P,(—) represent the ozone peak concentrations of the 
models for which reaction i has been accelerated or decelerated by the lctors	 1.162 and 

0.861. 

1|1:(+)- 9(01PCO)-I:C-1|_P^(H-P,(-)
21	 O.^5	 0.15,1	 0.3

Eq. 5-1 is equivalent to the numerical estimation of a derivative, so an alternative definition is 

where represents the speed of reaction i. In practice. the rate of the reaction can be accelerated 

by multiplying the acceleration factor e° h all of the coefficients in the rate expression that 
contain units of time . Because the MS-1)OS implementation ofO/iPR rounds off all I' values 

to the nearest 0.1 ppb, the detection level olS, by this formula is about I ppb. 

5.3 TEMPERATURE DEPENDENCE OF PHOTOLYTIC REACTIONS 
CBO5 and other standard mechanisms neglect the temperature dependence of photolytic 
reactions. This is not a problem for summer ozone but does affect the prediction of winter ozone 
as discussed below. The rate of any photolytic reaction,j('/). is given b Eq. 5-3 (Finlayson-Pitls 

& Pifls. 2000, p. 76): 

j(T)	
f 

dA F(A)c(A, T)c1(A, 7') 
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where P(X) is the actinic flux, a(X,T) is the absorption cross-section, and (2..T) is the quantum 
y ield (Note: the temperature dependence of each term is explicitly shown). The noontime value 
of j(I) was calculated for several reactions at different temperatures. Actinic flux values in every 
case were taken from the 80%-albedo tabulation of Finlavson-Pitts & Pitts (2000. p.71) using the 
minimum solar zenith angle for the tJGRB on Jan. 31. hich was 59,80. Absorption cross-
sections and quantum yields are available from two sources, either a pdf'docurnent. (Sander et al.. 
2006) or as downloadable text files (Keller-Rudek and Moortgat). The following paragraphs 
summarize these calculations. The integration resolution as I nm, using linear interpolation 
whenever the tabulated values were not available at that resolution. 

Fig. 5-I displays each integrand of Eq. 5-3. i.e., the product Fa. as a function of wavelength 
for each of the integrations. The final value of each rate constant is equal to the area under the 
corresponding curve in Fig. 5-1, and is reported in Table 5-2. 

• Reaction: 03 —* O + Oat 7 = 218 K. The integration range is 2. ET [290 nm. 340 nm]: 
data are available in the interval 2. c 1196 nm. 342 nm[ from Table 4-5 ol Sander et al. 
(2006). as downloaded directly from Keller-Rudek & Moortgat. Ihe quantum yield splits 
into two channels: j and (J, corresponding to the production of O('D)and 0. 
respectively; hence, 2 applies to this reaction. (As a point of clarity, O('D) refers to the 
higher energy "singlet" state of the oxygen atom, and 0 represents the more common 
'triplet" state.) An empirical formula is given (Sander et al., 2006, pp. 4-16, 4-17) for CD1 

in the interval 2. e [306 nm, 328 nmJ and over the temperature range T E 1200 K. 300 KJ: 
outside that interval, the recommendations are CDi 0.08 for 2. E [329 nm. 340 nm] and 
CD 0.90 for 2. < 360 nm, both recommendations being independent of temperature. No 
recommendation is given above 340 nm. except for a warning that c1 might he non-zero. 
ftc upper bound for the integration was. therefbre. set at 340 nm. [hen I2 as 
calculated as I	 (Di. 

• Reaction: 03 —>02 + Oat 1 295 K. [he integration range is 2, 	 [329 nm. 340 nrnj: c 
data are available in the interval 2. E 1185 nm, 825 nmj from i'able 4-5 of Sander et al. 
(2006). and downloaded directly from Keller-Rudek & Moortgat. [he source for CD is the 
same as at T = 218 K. 

• Reaction: 03 —>02 + 0('D) at both T 218 K and 295 K. Sources for and CD are the 
same as for the 0 3 —> 02 + 0 reaction, except that now the quantum yield corresponds to 
the CI channel. 

• Reaction: NO 2 > NO 3 0, lower I. Absorption cross-sections are available at 220 K. 
and quantum yields at 248 K. For this calculation. thereibre, the temperature will be 

reported as 234 K. The integration range is 2. c 290 nm. 422 nrn[. a-data are from 
Table 4-12 of Sander et al. (2006). and downloaded directly from Keller-Rudek and 
Moortgat in the interval 2. 	 [241 nm. 662 nm[. (1)-data in the interval 2. c [300 nrn, 422 
nm] are obtained from Table 4-13 of Sander et al. (2006) and downloaded directl\ from 
Keller-Rudek and Moortgat, and extrapolated to 290 nni. 

• Reaction: NO2 —> NO + 0. higher 1. Absorption cross-sections are available at 294 K. 
and quantum yields at 298 K. [he temperature ill be reported as 296 K for this integral. 

F 1)1	 I 39	 Uinta l3asin Winter O,one and Air Qualit\ Stud\



The integration range is X 1290 nm. 422 nmj. Sources for and 1 are the same as this 
reaction at lower temperatures. 

• Reaction: 11202	OH OH. No data are available above 350 nm, while Fig. 5-1 
indicates that absorption above 350 nm is significant. Consequently. an extrapolation 
was applied equivalent to a 15% augmentation of the integral truncated at 350 nm. The 
integration range is X e [290 nm, 350 nm]. Two different sources for are provided by 
Sander et al.: a tabulation, Table 4-9, downloadable from Keller-Rudek and Moortgat, 
and an empirical formula, Table 4-10; both were employed in separate integrations. The 
source for D is Sander, et at. (2006, p. 4-19): At and above 248 nm the quantum yield 
for 011 production is 2." The relevant yield br the current calculation is production ofa 
pair of Oil radicals; therefore. D	I was employed. All results appearing in Table 5-2 
include the 15% correction. 

• Reaction: MeOOIl + 0-' - HCI 10 1102 011, No G data are available above 365 nrn, 
while it appears that absorption still occurs at higher wavelengths: therefore. just as with 
the hydrogen peroxide reaction, the final integral is augmented by 7%. A temperature is 
not given: hence, 1' 300 K is assumed. The integration range was set at X e [290 nm. 
365 nmj.	was obtained from Sander et al.. Table 4-37. downloadable from Keller-
Rudek and Moortgat. Sander et at.. p. 4-53 report that the quantum yield is unity. The 
result appearing in Table 5-2 includes the 7% correction. 

• Reaction: HCH() f 202 > 21102 CO. Ihe quantum yield br photodissociation ol 
formaldehyde involves three separate channels, designated channels I through 3 by 
Sander et al. (Channel 2 is considered below; channel 3 will not be considered here.) 
the current reaction corresponds to channel 1. whose quantum yield is reported to be 
independent of Tand I', and given by an empirical formula (Sander et al., p. 4-44). 
Cross-section data are available at two temperatures. The integration range is taken to be 

[290 nm, 365 nmj.	came from Sander et al., Fable 4-30 and 4-3 1, downloaded 
from Keller-Rudek and Moortgat. 

• Reaction: HCI 1() - 11 2 CO. Sander et al. (2006) report that three channels are 
involved in the photodissociation of formaldehyde. with the current reaction 
corresponding to channel 2. It is found in Sander et at., table 4-32. but only tabulated at 
298 K, and reported to have a complex temperature dependence. OnI) a single 
temperature, therefore. was considered fOr this reaction. Ihe integration range was set at 

E 1290 nrn, 361 nmj. c was obtained from Sander et al., table 4-30. downloaded from 
Keller-Rudek and Moortgat. 
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Figure 5-I. The products FcrcI (F = actinic flux, o= absorption cross-section, cI = quantum yield) for the
indicated reactions at the indicated temperatures. In panels (c) and (d), dashed curves represent 

extrapolations explained in the text. 
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0 3 —* 0 2 + O('D) 

NO 2 —* NO + 0 

11,0, —> Oil + Oil 

With results at two temperatures, a linear interpolation can be applied to estimate temperature-
dependence. Three temperatures are available for the hydrogen peroxide reaction, but in this 
case there is sufficient scatter that a linear regression is most appropriate. Therefore, we will 
represent the temperature dependence of'photolytic reactions with the following linear formula: 

jjis the rate constant at 7= 7. while I is the slope. Values ofl h and 1. obtained b linear 
interpolation or linear regression, are collected in Table 5-2. For comparison, we also display 
Jcum or the value of the rate constant as assigned in CBO5. There is generally good agreement 
betweenjh and ICBO5 values; the variation can probably be attributed to use of different data sets 
for c and , different assumptions about actinic flux and albedo. or to difThrent conventions in 
performing the numerical integrations. The one exception to this is the reaction 02 -> 02 + 0. 
for \\hich the rate employed in CR05 is about 10 times larger than the rate we calculate. The 
sensitivit y value br this reaction, however, is undetectably low, and a direct modification of the 
rate by one order of magnitude changes I' by only 0.1 ppb. 

Note that the values off, as calculated for five different reactions. are always positive. This 
indicates that each ol the photolytic reactions is slower at lower temperatures. Note also that the 
ratesj can vary over several orders of magnitude; nevertheless, the value 011/111 is relatively 
invariant, with a median value ol about 0.002 K	Taking this value to be typical of all 
photolytic reactions in the mechanism, and using the sensitivity values defined in the previous 
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I	= I CR05 

section. we can estimate the severity of neglecting the temperature dependence of these 
reactions. The corrected estimate of the ozone peak concentration is given by Fq. 5-5: 

where P(0) represents the ozone peak in the base model. P(0) = 122.5 ppb. The sum extends 
over all of the photolytic reactions in the mechanism. Note that the first partial derivative is S,. 
and the second partial derivative is F/jj for the ith reaction, which is estimated as 0.002 K 
C1305 has I I photol ytic reactions with detectable sensitivities. >s for these I I reactions is 

131 ppb. We estimate, there fore. that 

(-36K) (13Ij/4 = 

A more accurate determination of the effect can be achieved by modifying the base mechanism. 
Let	represent the base rate for any particular photolytic reaction as it is defined in CBOS. 
We assume that its value in the lower temperature range can be estimated as 

l//i, has onl y been determined for 5 reactions: for all others, we use the estimate 0.002 K . Let 
CU05 K represent the mechanism for which all photolytic reactions are modified in this way. and 
for which all other reactions maintain the same rate expressions as in C1305. When the base 
model is run with the CBOS* mechanism, we obtain 

P(CBO5*) = 115.8 ppb	 (14 5-8) 

or a decrease of 6.7 ppb. (Ihe main reason that this correction is smaller than that of Lq. 5-6 is 
that the most sensitive reaction. that of NO. has a I /, value smaller than 0.002 K •) 

5.4 REACTIONS WITH NEGATIVE ACTIVATION ENERGIES 
As mentioned above, it is conjectured that the reactions with negative activation energies might 
he giving poor extrapolations at lower temperatures. The empirical rate la is written 
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(We report all activation energies" in Kelvin units the activation energy divided b y the gas 
constant.) Fig. 5-2 is based on the reaction Oil + XYL (hydroxyl radical and xylene), which has 
the highest sensitivity, +39 ppb, among all the reactions with negative activation energies. In 
CR05. its rate expression is shown in Eq. 5-9 with Arrhenius parameters E = —116 K and A = 
0. 17 x 10 0 cm 3 molecule mm . A more appropriate extrapolation law could be a power-
Arrhenius" law: 

I '\r	 / 
'7'	1—E 

k = RI	I exi 
Y'.1)	" 'I') 

where E, is constrained to be positive. Given some constrained value oiEa. we determine 13 and 
x such that the two curves are tangent at T = 7. This implies 

(E_E)	 - InB=lnA+- and x= -

For the Oil XYI, example. employing L,	300 K gives x	1.387 and B 0.6803 10 W 

cm molecule mm	. Fig. 5-2 shows that the two curves are respectively concave up and 
concave don. and that they are detectably difterent at 1 iL. The power-Arrhenius 
extrapolation at T is 1 .2% lower than the Arrhenius extrapolation. With a sensitivity of +39 
ppb, the adjustment in this reaction alone will lead to a —0.5 ppb change in the ozone peak 
concentration. 

OZIPR calculations were made to illustrate this ef1ct, and rather than replace the existing 
Arrhenius law with a power-Arrhenius law, a new Arrhenius law was used: 

l'his was chosen to be tangent to the power-Arrhenius law at T= 7. The parameters ol the ne 
law obey

(/? —E' ) 
lnA'=lnB- 

a 

7;) 

l'his modification was applied to all the Arrhenius laws that appear in the CBO5* mechanism 
with negative activation energies. using three different values of E1 calculated at different 
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temperatures:	= 0 K, 200 K, and 300 K. The three modifications of the mechanism were 
denoted CBOS*0 , CBOS*2 . and CBO5*3, respectively, and resulted in the following peak ozone 
concentrations: 

P(C1305*0)	115.5 ppb P(CB05*2)	115.2 pph: P(C1305*3)	115.0 pph	(Fq. 5-15) 

Ihese results show that this modification of the mechanism has a weaker effect, less than 1 pph 
for thc cases we examined.

Low-i' exirapolation 

Figure 5-2. An Arrhenius law with negative activation energy (blue) overestimates the rate constant at lo 
temperature. 

5.5 REACTIONS WITHOUT TEMPERATURE DEPENDENCE 
We now examine the effect of another modification of the CBO5 mechanism. Approximately 40 
reactions appear in the mechanism without any temperature dependence. Several of these have 
sensitivities approaching ±10 ppb (See Table 5-1). In most cases, this probably means that the 
reaction has only been measured near T. 'Ihe following discussion shows the change in the 
predicted ozone peak concentrations if a typical Arrhenius structure is used for these reactions. 

One ay to estimate the effi_ct is to assume that all the reactions in question have precisely the 
same activation energy. For consistency with other reactions. we will assume an activation 
energy. J	336 K, which is the average activation energy taken of all the Arrhenius reactions in 
the mechanism. The change in the peak ozone concentration is given by Fq. 5-16: 

AP—-A(lnk )
(lnk,)
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where the sum extends over all of the reactions appearing without temperature-dependence. The 
partial derivative corresponds to our definition of sensitivit y . S1 . In addition. 

[he net sum of S, over all the relevant reactions is +19 ppb. Thereibre, our prediction is a -2.9 
ppb change in the maximum ozone level: 

P(C1305*3*) - 112.1 pph	 (Eq. 5-18) 

where CB05*3*" denotes this latest version of the mechanism. 

Monte Carlo techniques were also used to investigate the assumption of a single activation 
energ y . In each independent Monte Carlo calculation, the activation energy was selected from a 
normal distribution with a pre-specified mean ECI ) and standard deviation . The rates of all 
other reactions were given by the CBO5*3 modification described above. Separate runs were 
performed with (EQ ) = ±336 K, ±200 K, ±100 K. and 0 K: and with	1620 K. 1000 K. and 100 
K. 1336 K and 1620 K are the mean and standard deviation, respectively. ol all of the Arrhcnius 
laws in the original CBO5 mechanism. Therefore. for the run at Ki	f 336 K and	1620 K. 
the proposed Arrhenius expressions are drawn from a spectrum of values that is typical of and 
statistically similar to the known Arrhenius expressions. Additional runs with dilThrent values of 
KE) and c illustrate the dependence on the activation energy spectrum. Each separate run 
included 10.000 simulations. Fig. 5-3 shows the distribution in simulated ozone obtained fbr 

= *336 K and = 1620 K. The mode of each Monte Carlo distribution. P(rnode) (the most 
probable value of P or maximum in the distribution) is well represented by a variant of Eq. 5-16. 

P(niode) P(CBO5 * 3)+SEa{1	) P(C805 * 3)/ 0.0086 
ppb 
K	(Eq. 5-19) 

while the standard deviation of each distribution is approximately proportional to the standard 
deviation in the input activation energies: 

lherefbre. the most probable P is still given by equations such as 5-16 or 5-19 and. therefbre. at 
about /)(C1305*3*) = 112.1 ppb. Uncertainty in individual activation energies (c	1620 K). 
ho ever, generates uncertainty in the final value of the ozone maximum concentration, Vv ith a 
standard deviation of o(J')	11 pph. 
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5.6 SUMMARY 

Winter ozone events have been observed in both the IJinta Basin in Utah and the UGRB in 
Wyoming. Modeling of these events relies on chemical mechanisms such as CBO5 that were 
originally designed for predicting summer ozone concentrations. During the modeling efforts of 
this project, three areas of concern were identified with applying CBO5 at lower temperatures. 
and calculations were performed to estimate the severity of each of these concerns. For these 
calculations, a base model was designed to simulate a late-winter day. Feb. 20. 2008 in the Upper 
Green River Basin (Tonnesen, 2011). Table 5-3 and Fig. 5-3 summarize the results of these 
cal c u lat ions. 

[he first concern is that CBO5 neglects temperature-dependence of all photol ytic reactions. i'he 
temperature-dependence was calculated for five different reactions, which show that photolytic 
reactions slow down by roughly 1% for each 5 K drop in temperature. This slowdown decreases 
the predicted ozone concentration by about 7 ppb when the temperature changes from 27° C to - 
10° C (Table 5-3 and Fig. 5-3). 

[he second concern is that many reactions in CBO5 appear with negative activation energies. If 
we assume that the true activation energies are positive and that the negative activation energy 
reflects a temperature dependence ol the pre-exponential factor (l'onnesen. 2011). it tollows that 
extrapolations to lower temperatures might not he valid. Consequentl y . power-Arrhenius" rate 
laws were used to obtain new low-temperature extrapolations. [he eflct in this case is 
estimated to be weak, resulting in changes in predicted ozone concentrations of less than I pph. 

[he third concern is that many reactions appear in the mechanism with no temperature 
dependence at all. The obvious conclusion is that most, if not all, of the reaction rates were only 
measured at a single temperature in the vicinity of 300 K. There are two possible approaches to 
estimating these rate constants at lower temperatures. The first approach is to assume that they 
all have the same constant activation energy set equal to the mean of all other tabulated 
activation energies in the mechanism, resulting in an additional 3 ppb decrease in the predicted 
ozone levels (See Table 5-3 and Fig. 5-3). The second approach is to assume a spectrum of 
activation energies for these reactions thai was typical of all the tabulated activation energies in 
the mechanism. l'his approach was applied in Monte Carlo calculations. with the result that the 
most-probable value of predicted ozone concentrations agrees well with the value obtained fbr 
the constant activation energy case (the same --3 ppb change), but that predicted ozone 
concentration now has an uncertainty of about 11 ppb (one standard deviation). 

[he incremental differences in simulated ozone levels discussed previously are shown in Fig. 5-3 
as vertical bars of different colors. The white bar shows the base prediction obtained using the 
unmodified CBO5 mechanism. The yellow bar shows the prediction of the CBO5*3 mechanism, 
with the niodi lications accounting for temperature-dependence of photol ytic reactions and 
reactions with negative empirical activation energies. [he red bar displays the prediction of the 
(I305*3* mechanism, with the above modifications and the modification that an y reaction 
appearing without temperature dependence fbllows an Arrhenius la with a typical activation 
energy. l'he complete bar graph displays the prediction based on the assumption that activation 
energies for reactions appearing without temperature dependence may be drawn from a typical 
spectrum of activation energies. These incremental adjustments also appear in Table 5-3. 
According to the final distribution in Fig. 5-3. there is an 80% chance that a mechanism with the 
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discussed modified temperature dependence will predict ozone values lower than the values 
predicted with the original CBO5 mechanism. 

it is our recommendation that the CBO5 mechanism be modified to incorporate the recent 
measurements of the OFI ± NO 2 + M reaction. Such a modification will probably produce an 
increase of 3 to 10 ppb in the predicted ozone peak concentrations (see Moilner et al.. 2010 as 
sell as calculations summarized above). All calculations discussed in this report, however, 

employed the standard CBO5 mechanism, in part at least because the new measurements were 
onl y done at room temperature. To a first approximation, revision of the rate parameters for this 
reaction would apply equally to all of the results summarized in Fig. 5-3 or Fable 5-3. Finally, 

our calculations indicate that the rate expression in CBO5 for the photolytic reaction 0 3 - 02 
0 is about a factor of 10 too large; however, the sensitivity of the CBO5 mechanism to this 
reaction, at least relative to the calculations for this project, is very low, and revisions to this 
reaction did not affect our results. 

It is hoped that these results will stimulate additional interest in measuring reaction rates at lower 
temperatures. 'l'he reactions listed in 'l'able 5-I. especially those designated as "suspicious" and 
having large sensitivities, deserve special attention. 

i'ahle 5-3. Estimates of the effects of including improved temperature-dependence on predicted winter oi.o ne 
concentrations. 

l)escription	 Designation	1031 max, ppb 

Base model	 (:1305	 123 
With temperature-dependent photochemistry.	 ('1305*	116 
With power-Arrhenius extrapolation when empirical	CB05*()	116 
acti\ation energy is negative.	 ('1305*2	115 

(:1305*3	115 
With 336 K actiation energy applied to all temperature	('1305*3*	112 
independent non-photo reactions, 
Random acti ation energies assigned to all temperature	 112 t II (one s.d.) 
independent non-photo reactions, 
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80	 120 
Ozone concentration, ppb 

Figure 5-3. Predieted ozone concentration showing the effect of incremental adjustments in the mechanism. 
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6. SUMMARY/CONCLUSIONS 
The results of the Basin-wide winter ozone study showed that elevated wintertime ozone 
concentrations were observed throughout most of the Uinta Basin during wintertime inversion 
events. The inversion events have the effect of reducing the movement of ozone precursors, 
resulting in increased ozone formation below the inversion layer. Although the data collected for 
this study cannot be used for regulatory purposes, the elevated ozone levels resulted in a high 
number of 8-hr exceedances at multiple locations throughout the Basin, with the fwest 
exceedances occurring in the higher elevations along the periphery of the study area. ftc 
highest ozone values typically were observed in the area centered along the Ouray/Pariette Dra\ 
locations and extending north to the Cedarvicw/Lapoint area, east to the Red Wash area. and 
west to I)uchesne. The highest 1-hr value was observed at Ouray (149 ppb), and Pariette Draw 
was the site of both the highest observed 8-hr value (134.6 ppb) and the greatest observed fourth-
highest (regulatory) ozone value (121 .6 ppb). The highest number of 8-hr exceedances (25) was 
observed at both the Ouray and Horse Pool sites. And while Fruitland and Nine Mile Canyon 
were the only sites to show no exceedances of the 8-hr standard, the Altamont. Rabbit Mountain, 
and Rangely, CO. sites (one. three, and three exceedances. respectively) would also be 
considered attainment areas under the current ozone NAAQS. 

[he study indicated that two factors, proximity to oil/gas vells and elevation, figured 
prominently in ozone concentration levels at a given location. Closer proximity to oil/gas wells 
resulted in higher ozone levels, with the exception of those locations at higher elevations which 

cre probably above the top of the inversion layer that occurred at --5500 to 6000 IL Only a 
limited number of vertical ozone profiles were measured, but these showed higher levels of 
ozone near the ground, indicative of a local formation rather than an external transportation of 
ozone precursors into the Basin. 

NO\ measurements were highest at the Vernal location but at levels typically observed in 
rural/semi-urban areas. NO measurements also displayed a typical traffic-related diurnal 
profile. All observed levels of NO 2 were well below the NAAQS (100 ppb maximum. 1-hr 
average). The observed dominance of NO 2 suggests the presence of a readily oxidized air mass. 
which indicates sufficient available ozone or other oxidants to convert initially emitted NO to 
NO2. 

Ihe observed CFI 4 concentrations at Vernal were consistent with Northern Hemispheric 
background levels(l.7-1.8 ppm) however, the Cl-I 4 concentrations measured at the Red Wash 
site (2,7-5.5 ppm) were significantly above the Northern Hemispheric background levels. Cl-I 4 is 
usually considered non-reactive due to its relative slow reaction rates, but at levels observed at 
the Red Wash site. CH 4 could be a significant player in atmospheric photochernistry of ozone 
formation. NMI-IC measurements at the Red Wash location also were more than twice the 
observed concentrations at the Vernal site. [he observed ratio of indicator compounds. beniene-
to-toluene. is suggestive of oil and gas exploration and production. 

Observed PM 2 concentrations were well below the NAAQS (35 ftg/m5 at both the Vernal and 
Red Wash sites, hut concentrations at the Vernal location were approximately twice those of'the 
Red Wash location. These results are inconsistent with previous IJI)AQ measurements in the 
rnid-2000s that observed some exceedances of'NAAQS. The chemical composition of the 
particulate matter measured at both sites was approximately 80% carbonaceous material, with 
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just under 70% being organic carbon (as opposed to elemental/black carbon). This percentage 
indicates an abundance of long-chain VOCs characteristic of the oil and gas industry. 

Measurements of vertical meteorology at the Red Wash site indicate that during an inversion 
event, the mixing height (surface layer) was on the order of 20-80 m agl (65-265 Il agl) and was 
dependent on time ol day. This conclusion as also supported h vertical oione measurements 
at the Red Wash location. Meteorological data collected ironi ground stations throughout the 
Basin indicate that horizontal winds were generally light (< 2 mIs) during observed inversion 
conditions. Ihe higher elevation stations (> 6500 It asl) showed more hetcen-station 
consistency for both wind direction and wind speed. These higher elevation areas were probably 
located above the inversion and under the influence of regional wind patterns. 
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8. RECOMMENDED FUTURE WORK 

8.1 OVERVIEW 
One oithe main objectives of this first year study was to provide insights and direction for the 
design of a future, multi-year program to mitigate ozone levels in the Uinta Basin. The program 
would have two main components: 

1. The design and implementation ofa multi-year air quality study to provide sufficient 
understanding of ozone reactions in the Linta Basin: and 

2. 'ftc design, implementation, and validation of a mitigation strategy specific to the 
Linta Basin based on the results of this and future air quality monitoring and 
modeling studies. 

Ihe list of tasks is intended only as a starting point for discussion of a more detailed task list to 
be assembled by stakeholders currently engaged in discussions regarding broader air quality 
management strategies. The broader strategies under consideration include (1)the creation of a 
Memorandum of Understanding between the Bureau of Land Management. the E)epartrnent of 
Agriculture, and the Environmental Protection Agency (2) the implementation of the Utah 
Governor's 1 0-year Energ y Plan and Seven-Point Plan to address air quality in Utah: and (3) the 
implementation of the Bureau of Land Management's proposed Air Resources Management 
Strategy (ARMS) which includes recommendations ofa regional photochemical grid model. 
robust monitoring program, and pollution controls/mitigation measures. 'l'he decisions reached 
on each of these important strategies will depend on the tasks being recommended in this 
document, including funding and designation of a responsible agency. 

8.2 STAKEHOLDERS 
Below is a list of potential stakeholders who might play key roles in the future study in such 
areas as leadership, design, monitoring, analysis, policy design and implementation. results 
interpretation, and so on. II is recommended that a lead agency (i.e., UDI/Q) bring together 
representatives o leach stakcholder group to solicit input on the design and implementation of' an 
air quality program for the Uinta Basin. Such a strategic program will prove much more 
efficient and cost-elfective if supported by all stakeholders and if all existing data is made 
available for the study. 

	

8.2.1	Stateof Utah 
Utah Department of Environmental Quality (U DEQ), Department of Natural Resources (DN R) 

l)epartment of Oil, Gas, and Mining (DOGM), School Institutional Trust Lands Administration 

(SITIA). Utah Science 'Fechnology and Research Initiative (USTAR). 

	

8.2.2	Federal Agencies 
U.S. Bureau of Land Management (BI M), U.S. Environmental Protection Agenc) (EPA-Region 
8). U.S. l"orest Service (USFS). 
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8.2.3	Industry 
Western Energy Alliance, National Oil Shale Association 

	

8.2.4	Ute Indian Tribe 

	

8.2.5	Local Government and Local Health District 
Uintah County. I)uchesne County. Carbon County. Uintah Impact Mitigation Special Service 
1) istrict. I'riCount y Health Department 

	

8.2.6	Research Institutes 
Several universities and organizations in the slate of Utah have a wealth of experience in air 
quality studies and could contribute significantly to this program. Utah State University/Energy 
I)ynamics Laboratory (including the I.JSU Uintah Basin Regional Campus) performed the initial 
study For ozone monitoring discussed previously. 

8.3 TASKS 
lo accomplish project objectives, the proposed tasks are outlined below. The schedule of the 
various tasks will depend on available funding and on the results of related tasks. 

	

8.3.1	Task 1: Air Quality Monitoring Program 

• Perform detailed wintertime ozone. NO N . and VOC chemistry at receptor and source 
locations to determine region-specific photochemistry and limiting reactions, 
o Designate I lorse Pool and Roosevelt as pririlary study sites. 
o Obtain statistical confidence over a t\\o to three y ear period. 
o Deploy cooperative team from tJSLJ. [DL. IJI)AQ. NOAA. EPA. 131.M and 

others. 
• Expand ozone survey network to verify the winter 2010-1 1 study and to procure 

understanding of untested areas, particularly in the Basin's southern region. In 
addition to ozone concentrations, ozone precursor pollutants (NO\ and VOCs) and 
meteorological conditions should be measured at locations collocated with the ozone 
measurements. 
o Utilize up to 20 ozone stations to be operated by prolect investigators. 
o Include four to six additional sites to he operated b y other agencies/groups (e.g.. 

BI.M, NPS, (iolder Associates. etc.). 
o Collocate passive NO\ and VOC samplers ith ozone survey monitors to assess 

generalized precursor plumes and concentrations (eek-long exposure). 
o Install meteorological instrumentation at ozone monitor locations (utilizing pre-

existing met stations when possible). 
o Assess potential for a similar summertime ozone/air quality survey (to date. there 

is no evidence ofa summertime concern in the tiinta Basin). 
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8.3.2	Task 2: Air Quality Modeling Program 

• I)evelop and apply OZIPR (EPA-approved OZOflC chemistry modeling package) 
for the IJinta Basin. 

• Adapt photochemical grid models (CAM\, CMAQ. etc.) to the Basin (would 
require parallel or pre-development of an acceptable meteorological model, e.g.. 
WRF). 

• Validate photochemical grid models using monitoring data ('lask I). 
• Apply validated grid models to investigate Basin air quality characteristics: 

o Outside transport of precursors 
o Elevation effects 

	

8.3.3	Task 3: Policy Development 

• Create focus group with stakeholders previously discussed. 

• Develop industry credit program for implementing Best Available Practices 
(BA F) to mitigate impacts to air quality. 

• 1)evelop mitigation policy. 

	

8.3.4	Task 4: Winter Ozone Assessment Program 

• Complete detailed review of winter ozone studies performed in U(IRB of 
Wyoming to determine if any information can benefit efforts in the Uinta Basin. 

	

8.3.5	Task 5: Emissions Inventory of Ozone Precursors 

• Develop understanding of major sources of ozone precursors in the Iiinta Basin to 
prepare for the development of a mitigation strategy for reducing ozone levels. 

• Perform preliminary assessment of ozone precursor sources in the Uinta Basin. 

• Quantify significant ozone precursor sources. 

• Measure fugitive emissions from representative sources of ozone precursors. 

• Facilitate industry self-assessment of pollutant emissions. 

• Characterize produced water ponds during winter and summer periods. 

	

8.3.6	Task 6: Mitigation Potential Assessment 

• Perform detailed study of mitigation efforts in Wyoming's LJGRB. 

• Encourage industry to perform self-assessment of pollutant emissions: 
o Improve drilling (consolidated) 
o Improve transportation (consolidated) 
o Implement Best Available Practices (BA F) 

• Conduct study of potential Basin-wide mitigation options. 

• Conduct study of available and emerging technologies for relevant mitigations 

OPt i OS. 

• implement and validate mitigation options at specific locations. 

• Apply validated photochemical grid models to specific mitigation options. 
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8.3.7	Task 7: Basin Pollutant Mitigation Strategies Development 

• Design Basin-wide mitigation plan based on results of'l'ask 5. 
• Apply validated photochemical grid models to Basin-wide mitigation plan. 

• Refine Basin-wide mitigation plan using modeling results. 

	

8.3.8	Task 8: Basin Pollutant Mitigation Strategies Implementation 

• Perlbrrn precursor and ozone monitoring at representative locations prior to 
implementing mitigation strategy. 

• Implement I3asin-wide mitigation plan. 

• Perform precursor and ozone monitoring at representative locations after 
implementing mitigation strategy. 

	

8.3.9	Task 9: Air Quality Modeling Program (incorporate most recent 
monitoring data) 

• Continue utilization ofO/.IPR br the tjinta Basin. 

• Continue application ob photochemical grid models (CAM X . (MAQ, etc.). 

• Continue validation of photochernical grid models using all monitoring data. 

• Continue application ob grid models to characterize Basin air quality. 

t inti I3asn \k' inter Oione and Air QuaIit Studs 	 I



9. APPENDIX 
The compiled, hourly averaged ozone concentrations for the winter 2010-11 study sites are 
available online at http://uintahhasin.usu.edu/him/edl. 

For more information, please contact the lollowing: 

1)r. Scott C. Hill, l'rogram Manager 

Utah State University Research Foundation 
Energy Dynamics Laboratory 
Eastern Utah Field Operations 
320 North Aggie Boulevard 
Vernal, Utah 84078 
(435) 722-1766 
scott.hill)energvdynam icslah.corn

Dr. Randal Martin, Technical Manager 

Dept. of Civil & Environmental Engineering 
Utah State University 
Utah Water Research Laboratory 
8200 Old Main Hill 
Logan. UT 84322 
(435) 797-1585 
randv.martinI'usu.edu 
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THE STATE	 OF WYOMING 
DAVE FREUDENTHAL

(3OVFRNOR
STATE CAPITOL

CHEYENNE, WY 82002 

Office of the (ovcriioi' 

March 12, 2009 

\ls ( 'ai'u! l'ushin 
.\ctiiig I<cgional :\dniinisirator 
ES1.P.\ keeon 8 
\ lai ('ode: 8 P-AR 
I	 V'ynkoop Street 
Denver, CO 80202-] 129 

RE: W yomin g 8-1 lour Ozone Designation Recommendation 

Dear 'vts. Rushin: 

Ibis letter transmits m y recommendations, as allowed fbr under Section 1 07(db 1) of the Clean 
Air Act. hor W oming area designations and nonattainn ent area boundaries hr the new ei ght-
hour oi.onc National Ambient Air Qualit Standards. I hese recumniendations are based on a 
Wyoming Department of Environmental QnaIit \V DFQ ) staff anal ysis ss Inch R1 losss F PA's 
nidance dated I )cccniber 4, 2008, "Area Designations or the 2008 Revised Ozone National 

Ambient ,Air Quality Standards." 

At this time, I am recommending that all areas of the State of Wyoming he designated as 
attainment/unclassifiable with respect to the 8-hour ozone standard except for Sublette (,'ount\ 
and partial sections of Sweetwater and Lincoln counties. Enclosed with this letter is a table 
listing all speci Oc areas of the state with their corresponding recommended designations, along 
with a figure showing the houudao of' the nonatlamnnient area, and (i/one monitorin g data 
collected through 2008H The technical support document, which includes a H-Factor Analysis, 
is heinu sent b the Director of the Department of Ens nonmenial Qnalii\ under separate coser 

Lies ated ozone in a trul y rural ens irunniemli sslieri temperatures are ssell heioss treezing is an 
uncommon event. As sse move forward to solve this problem. we are unlquei\ challenged b y the 
lack of tools available to understand arid predict ozone lorniation in the winter in a vat lc3 flanked 
h the Wind River Mountains. 

'l'he State ol' Wyoming is also challenged b y the need to reduce emissions from the natural gas 
industry which has not traditionally been regulated or 0/one nonatlainmcnt problems. Win Ic the 
EPA has a long list of control strategies to appl y ni nonattai nnient areas, very fss of them vs iii 

I iC cLu	iieihjtjon	at C\ICIILJ Ia id undo In uiiIn:w nI I rihul .\tFtIlt,rt\ 

PHONE 1307) 777-7434	 FAX 13071 632-391)9
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help to reduce ozone in Sublette County. Lowest Achievable Emissions Rate (LAFR), 
Reasonably Available Control technology (RACT), major source offsets, transportation control 
measures, and clean fuels programs are designed to reduce emissions from ver y large industrial 
sources and urban traffic which are not present in rural Wyoming. Iherefore. the Wl)FQ has 
alread y identified the sources that require controls such as drill ngs, pneumatic pimps, 
deh\ dration onus, and small heaters. 

lhe State is not waiting for the nonattainment process to unfold to tackle the problem, but is 
addressing the issue on several fronts: 

,'- Several significant field studies have been initiated to understand the processes leading to 
the occurrence of high ozone levels and to precisely define meteorological conditions that 
exist when these ozone events occur. Ihese field operations began in 2007 and have 
continued through the vi nter of 2009. 

[he AQI ) has deplo y ed niore Federal Reference Monitors in southwest Wyoming. 

DFQ is working with contractors to develop models to replicate the lu gh wi ntcrtinie 
ozone concentrations ohser\ ed in the I pper Ereen. 

[he I niversttv of Wyoming is conducting an ozone and pruor sampling prograiri in 
2009 to provide an independent perspective and further information on spatial ariabilit\ 
of ozone iii the Basin. 

The DEQ, the Wyoming Department of Health and the Sublette CoLmtv Commissioners 
are working together to assess public health risks posed by air toxics associated with 
natural gas development. A study is now underway. 

The Air Quality l)tvision has moved aggressively to reduce air pollution bvapplying 
ItACI to all well sites in the Jonah and Pinedale Anticline gas lield. as well as a minor 
source offset permitting program. to m knowledge, there isn't another place in the 
world with this much attention given to pernutting natural gas ciii ission 

I share the outline of our aggressive program for two reasons. First, we believe that the area 
designations should be based on the technical information painstakingly developed by the DEQ 
for a unique ozone nonattainment problem. If the EPA uses standard anal y tic tools appropriate 
for summertime ozone formation in large metropolitan areas. EPA will reach the wrong 
conclusions about what caLises ozone in Sublette ('ounts and how to fix it. 

econdl\ , I understand that a noiiattainr lent designation includes requnemenis to reduce air 
pollution ti-urn existing sources. Many local gas producers. working ui cooperation 	 tb our 

I )FQ. hake a g giessively reduced air cinis5ioiis and those reductions \\ill  car tiiiiic even is our 
natural gas resources continue to be developed. I hese air emission reductions have occurred
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Ms. Carol Rushin 
Wyoming 8-flour Ozone Designation Recommendation 
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because of the application of Vv voming S stringent air pollution permitting requirements: because 
of ndusirv response to our calls for vol initar emission reductions: uid because of \ oining's 
insistence on stringent air pollution mitigation requirements in the .Jonah intl I and Pinedale 
Antieline Records of Decision. We have not waited for the federal declaration of nonattaiunient 
to solve our air pollution problems. and I do not arit a nonattainnient designation by EPA to 
penalize the State for instituting early emission reductions. 

While we have submitted recommendations as required under the Act. I envision that much work 
remains. I would like to propose that my staff at DEQ work with US EPA Region 8 to formalize 
an approach to share technical information and consult over choices of the baseline El, the size 
of the nonattainment area and the resulting classification. Should you have an y questions or 
concerns regarding this matter, please contact Mr. John Corra (307-777-7192) or Mr. Dave 
Finle\ (307-777-3746).	

/ 

Dave Freudenthal 
Governor 

l',nclosures:	 Attachment 1 - Designation Areas 
Attachntent 2 - l3oundarv of I )esignation Area ( Figure 
Attachnent 3 - Ozone Monitoring 1 )ata 

cc.	 John Corra, DEQ Director 
David Finley. AQD Administrator 
Lori Bocchino, AQD 
Christine Anderson, AQD 
Callie Videtich, Director. Air and Radiation Program. EPA Region 8 w/ Enclosures 
Monica Morales, EPA Region 8 w/ Enclosures 
Keni Fiedler, EPA Region 8 w/ Enclosures



2008 Primary and Secondar y NAAQS 8-hour Primar y and Secondary Ozone Standard

W y oming Recommendations for Ozone Desienations
For ireis riot under the itrisdktion of Fribal Author its

fi-fiour Ozone l)esiyii:iiion 

(isper, WY Att:iinnient Inc lassi fluhie 

N atrona	 County	 (part) ............................................. 
1 h	 pOItiOii within the City of Cpprr ____________ 

Che y enne, WY. AUinment.'UncUssidahle 

.arain ie	 Count>	 (pall)	 ............................................ 
TpoNion within the CisotLhyyenne ______ 

Evanston, WY, 

Ui nta	 County	 (part) ................................................ 
th	 Cit y of Evanston 

b-	
...Is9rtion_withul

A ita in m C lit: t, ire I ri ss bible 

Aitaiiiiiieiii	 I	 iic)aSsi tlaI;I Gillette, WY: 
Campbell	 Count y	 (part) ............................................. 

h	 portion ss ithiii the ( its ot (jillrttc 

Jackson. WY' AttaiiiinnL1: icIasi bable 

I eion	 Lount\	 (part)	 ................................. 
t ) e p000	 of Jackson _CI)y. 

Lauder, WY: A no uinleu iL ne lassif lab Ic 

Fremont	 County	 (part) ................................................ 

- ThpOl21ththç(t)ofLapder 

larornie, WY: A tta	 1 i nent: (liC lass i flab Ic 

Alban y	 County	 (part) ................................................. 

I hepornon outhin theLitsotlirimic 

Riverton, WY: 

treinont	 County	 (part)	 ............................................. 
ftportion a thin th y ( its of Riscrion

A tta rime nt: u ire lass if) able 

Rock Springs. WY .'\ti,ijnirient'(Jriel:o,sjb,ible 

Swecia ater Count>	 (part) 	 ............................. 

I he pOilton within the ( its of Ru k 	 jii ns 

Sheridan, WY Attainment Unclassit1able 

Sheridan	 Count y	 (part)	 ............................................ 
1The.29rtion within the CuvoiShendtui 

Albany County (remainder)	 ,, 
BIcnCo

Attainment 'Unclrissiflahle 

Attainment'U ic lassi flable 

Attain mentd I nc lass)) able -. .... 
('arhon Counts 

Converse County Att:iiiirrient. (lriclassitl:ihle 

Crook County ,Aitoirriiiciii 	 l..nc Iiis,si lirih)e 

Frenioni Counts (reuiaiiider) Attaiiiment' I	 nc lassiflable 

Goshen Counts 

iloiSprins County

Artuooricni I Inc lassi bOle 

Attainment (Inc lmissif)ahle 

Johnson çp)iri4_ Aii,iinineni t:nchissiflohle 

Larain ie Count'__(remainder) Atto iniiieni (nc Irissi lbahle 

I. incoln Count y (reniainder) AttainmenCE nc!assr liable 

Natrona County (remainder) ________________ _ttainment Lnclassifiable 

Niobrara County Atta ionic n ri; nc lussi bali Ic 

Park County Atta innient,U ne lassi tlah Ic 

Platte Count'y L	Atta iflfl ie nt One lass i liable 

Sheridan Count y (remainder) Attainment. linclassi liable 

Sweetwater Count-c (remainder) A tta in me ntJU tic Ia ssif) ab Ic 

I etr)n Lou nt's ( re iia tide r) ,\tiriirrnrent(	 riclassifbable 

I I into Count y (reiiialnder) Anaiiinient. ('nclssifbable

1 
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for areas not under the jurisdiction ut Fribal Authcy i its
Page 2

8-hour Ozone Designation 

Washakie County 
Weston Coun 
Upper Green River Basin Area: 

Sublette County : (all) 

Lincoln County : (part) The area of the counts north and east of the 
boundary defined b y a I inc starting at the point defined b y the 
intersection of the sout hss eat corner Sect ion 30 Range K I I 5 
West Township IT) 27N atid the northwest corner of Section 3! R 
115 West 1 27)5 of Sublene County at Sublettc County's border 
with Lincoln County. From this point the houudar moves to the 
west 500 feet to the Aspen Creek. The houndar follows the 
centerline of Aspen Creek downstream to the confluence of 
Aspen Creek and Fontenelle Creek (in R 116 W T2GN, Sectioti 
I). From this point the boundary moves getterally to the south 
along the centerline of lontenel Ic Creek to the continence of 
Fonteneile Creek and Rone y Creek (in RI I SW 124)5 Section 6) 
From the continence, the boundary moves generally to the east 
along the centerline of Fonteneile Creek and into the Fonteneile 
Resersoir (irt RI 12W 121)5 Section 6). 1 lie boundar y niosca 
east southeast alone the center) inc of the I' ontene lie Rcsers oi 
and then toward the soLith along the centerline of tlic Green Riser 
to where the Green River in RI II W 124 N Section 3! crosses 
into Sweetwater Counts 

Sweetwater County: (part) Ihe area of the county west and north of 
the boundary which begins at the midpoint of the Green River, 
where the Green River enters Sweetwater County from Lincoln 
County in RI 11W T24N Section 31 From this point, the 
boundary follows the center of the chanitel of the Green River 
generally to the south and east to the confluence of the Green 
River and the Big Sandy Riser (itt R 109W R22 N Section 28). 
From this point. the boundar y moves general lv north and east 
along the centerline of the 13 ig Sandy River to the curt fluence of 
the Big Sandy River with Little Sand Creek tin KI06W l25N 
Section 33). The boundary continues generally toward the 
northeast long the ceitte rI inc ut I . itt Ic Sandy Creek to t he 
confluence of Little Sand y Creek atid Pacific Creek (in RI 06W 
I25N Section 24). From this point, the boundar y moves 
generally to the east and north along the centerline of Pacific 
Creek to the confluence of Pacific Creek and Whitehorse Creek 
(in R 103W T26N Section 10). From this point the boundary 
follows the centerline of Whitehorse Creek generall y to the 
northeast until it reaches the eastern boundar y of Section I 
R 103W T 26North. From the point where Whitchorse Creek 
crosses the eastern Section hue of Section I RI 03W T bNoriIi, 
the boundary moves straight north a long the sect ion Ii ne to the 
southeast corner of Section 36 RI (13 Vs I .)7N in Suhiette (nOnty 

L± Y.S)T5I.................................._ 	 ................ 

K Range, I - lownship, N - North, Vs - West

Attsr turn en i. Uncaifiable
At1aninienUnc!assffiab!e

Noii-attarnrrient



Wir River Fndii Reservation 

Forest Service C'ass I Area 

Nion Pks Class Area 

-liç1way 

CcJrrty Bctird 

o io 20	4OMtes 

Rco,),flec N&att44w'e.fl BKOS? 

Mfl X5 
Danr'w,x of Er'ro tool Ottis! 

AK Qu,t \KLZJto

Attachment 2 - Boundary of Designation Area



I)esign Values fur Wyoming Ambient Ozone Monitors 

Year 3-Year 3-Year 

2008 Average Average 
2006 2007

QI -( 2005-2007 2006-2008 
(ppm) (ppm)

(ppm) (ppm) (ppm) 

Site Name	 AQS ID 

1)aniel South	 56Q350 100 

Rouldr	 56035-000) 

.lOflLjh	 56-035-0008 

\eIktunc	
6-039- 1011	 0.060	 0,060 

l'hunder Basin	 56-005-0123	 0.063	 0.072 

(ampbeHCowty__56-005-0456__ 	 LY 

0064	 0065 

0.072 0.074 0.069 0.073 

0.067 0.066

Data collected and validated through 3IJ quarter 2008 

Incomplete year; began operation in July 2005 

Incomplete year; began operation in Februar y 2005 

One quarter with less than 75° data completeness 

Attachment 3 

40 Maximum 8-Hour Ozone Values br Ambient Monitors without 3 years 
of data 

AQS ID	 2005 

(ppni

2006	 2007	
(flQ' 

(ppm)	 (ppm)	 (ppm) 

Murph\: :ide . .	 56-041-0101	 -	 t_.__._:.......... .°7Y .i . 
South P i	 6 01 0000 -	 0 071	 0 06 

0(1	 50-037-0898	 ---	 0.071'	 0.066	 0.072 

Wamsutter	 i	 56-005-0123	 I 	 --- 	 O.067	 0 064	 0.064 

\tantRPm	 j ±2P2 i	 ____ -
	 0 047 1 0 064 

Data collected aid validated through 30 quarter 2008 

Incomplete year; began operation in March 2007 

Site operated h industry. Incomplete year; began operation in Ma y 2(0)6 

Incomplete year; began operation in March 2006 

Incomplete y ear; began operation iii October 2007	 -	 - 



Case 1:07-cv-01034-EWN-KMT Document 2-1 Filed 05/17/07 USDC Colorado Page 1 of 82 

IN TIlE UNITED STATES I)ISTRICT COURT
FOR 'II IE DISTRICT OF COl ORA DO 

UN Ilk I) STAlES OF AMERICA. 

Plaintift. 

and 

STATE OF COLORADO, 

Plaintiff-Intervenor. 	 ) 

v.	 )	 Civil Action No. 

KERR-McGEE C()RP()RA11ON. 

Defendant.	 )
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WHEREAS, Plaintiff, the United States of America, (the "United States") on behalf ol' 

the United States Environmental Protection Agency ('EPA"). has simultaneously with lodging 

this Consent Decree filed a Complaint alleging that Kerr-McGee Corporation, or one or more of 

its wholl y -owned subsidiaries. (collectively "Defendant" or "Kerr-McGee" and as more 

specifically defined below), violated requirements of the Clean Air Act (the 'Act") and the 

federal and state regulations implementing the Act applicable to: (i) five compressor stations 

referred to herein as the Hudson Facility, Dougan Facility. Frederick Facility. Fort Lupton 

Facility, and Platteville Facility, which are located in the Denver-Juleshurg Basin in and near 

Adams and Weld Counties, Colorado (the "1)-i Basin"). (hich facilities are among those later 

defined as the "1)-i Basin Facilities") and (ii) three compressor stations reF,rred to herein as the 

Cottonwood Wash Facility, Ouray Facility, and Bridge Station Facility which are in the Uinta 

Basin located near Vernal, Utah (the "Uinta Basin") (collectively the "IJinta Basin Facilities") 

WHEREAS, EPA administers the Act's programs for the Prevention of Significant 

Deterioration ('PSI)"), National Emission Standards for I lazardous Air Pollutants ("NESt IA P''). 

and fi.deral operating permits under title V with respect to the Uinta Basin Facilities, and the 

Colorado Department of Public Health and Environment ("CDPIIE") as well as EPA, through 

the Colorado State Implementation Plan ("SIP"), are authorized to administer the PSI). 

NESFIAP. and Title V programs with respect to the 1)-i Basin Facilities 

WI IEREAS. on September 9. 2004, Kerr-McGee disclosed to F1'A, pursuant to EPA's 

policy titled "Incentives for Self-Policing: l)iscover. l)isclosure, Correction and Prevention of 

Violations" published at 65 Fed. Reg. 19,618 - 27 (April 11. 2000), that both the Cottonwood 

Wash Facility and Ouray Facility, which Kerr-McGee acquired as part of a June 2004 merger
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with Westport Resources Corporation, had the potential to emit greater than major source 

thresholds and were subject to the 6deral operating permit requirements of litle V of the Act. 

Kerr-McGee subsequently submitted applications for litle V permits for both facilities to FPA. 

removed the conventional dehydrators at those facilities and replaced them with new "low-

emission dehydrators" (as defined herein) incorporating integral vapor recovery capabilities and 

emitting insignificant amounts of Volatile Organic Compounds ("VOC") or other pollutants 

regulated under the Act; 

WI IERFAS, PlaintifHntervenor, the State of Colorado ("State"), on behalfofCDPl IL 

has simultaneously with lodging this Consent Decree, flIed a Complaint in Intervention joining 

in the claims alleged by the United States to have occurred at the D-J Basin Facilities and 

additionally citing violations of the Colorado Air Pollution Prevention and Control Act (the 

"Colorado Act") and its implementing regulations. CDPI IF previously issued to Kerr-McGee 

Rocky Mountain Corporation': (i) a Notice of Violation ("NOV") on or aboLit November 4. 

2005 for failure to install pollution control equipment on compressor engines ("RICF" as further 

defined below) at four of the D-J I3asin Facilities; (ii) a Compliance Advisory on or about May 5, 

2005 for violations of Operating Permit No. 95OPWEOI 3 and Construction Permit No. 

00WF0583 for the Fort Lupton Facility; (iii) a NOV on or about June 1 5. 2005 for violations of 

CDPI IF Permit No. O2WFO 126 Initial Approval, and Modification I thereof' applicable to the 

Thermal Oxidizer at the Platteville Station's Amine Unit: (iv) its findings that Kerr-McGee's 

records for 2005, maintained pursuant to Regulation No. 7, indicated Kerr-McGee's failure to 

achieve required emission reductions for 9 days between May 1, 2005. and September 30. 2005: 

Kerr-Me( Jee Ruck \1oin1ai ii ( orporatr on no I onger e\ sis, and s ornier operat ii a lac In es n ((r lorado are noss 
os ned h\ KerrMcGee Oil and Gas Onshore I P. a s hulk -o ned srjhsrdrar\ ol Kerr-McGee (orporarron
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and (v) the preliminary findings ofCDPI IF on or about November 10, 2006, based on 

inspections during the 2006 Ozone Season of Kerr-McGee facilities with condensate storage 

tanks at which flares were installed to control VOC emissions pursuant to Colorado Air Quality 

Control Commission Regulation No. 7. Section XII. which findings indicated certain violations 

WHEREAS, Kerr-McGee does not admit the violations occurred and further does not 

admit any liabilit y for civil penalties, lines, or injunctive relief to the Enited States or the State 

arising out of the transactions or occurrences alleged in the Complaint, the Complaint in 

Intervention, or the NOVs and Compliance Advisory issued by CDPHF 

WHEREAS. Kerr-McGee has worked cooperatively with the Plaintiff and Plaintiff-

lntervenor (collectively referred to as Plaintiffs) to settle this matter and committed to reduce or 

avoid annual emissions in the Uinta Basin and the 1)-i Basin b y an estimated 1.750 tons of 

nitrogen oxides (NOx"), 1,156 tons of carbon monoxide (CO"), 686 tons of sulfur dioxide 

(SO7), and 2,195 tons of VOCs, and also to undertake various projects to conserve and return to 

the market place an estimated 456 million standard cubic feet of natural gas in the first twelve 

(12) months following full implementation of the Pneumatic Controller (defined herein) retrotits 

made pursuant to this Consent Decree: 

WhEREAS, Kerr-McGee previously developed plans to extensivel y use electric power 

for a portion of its natural gas compression needs in the future development of its Uinta Basin 

operating assets, which if implemented will avoid the eniission of' significant quantities of air 

pollutants otherwise produced by natural gas-fired engines used for natural gas compression. and 

has alread y implemented green comPletion" practices and procedures for completing new eIls
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in both its Uinta Basin and D-J Basin operations to prevent or minimize the flaring and/or 

venting of natural gas during well completion: 

WI IFREAS, the United States, the State. and Kerr-McGee (the Parties") recognize, and 

the Court by entering this Consent Decree finds, that this Consent Decree has been negotiated by 

the Parties in good faith and at arm's length, will avoid litigation among the Parties, and that this 

Consent Decree is fair, reasonable, consistent with the goals of' the Act, the Colorado Act, and 

their implementing regulations, and that its entry is in the best interests of the Parties and is in 

the public interest: 

NOW, II IFRFFORF. before the taking of an testimon\ . ithout the adjudication or 

admission ot'any issue of' fact or law except as provided in Section I (Jurisdiction and Venue), 

and with the consent of the Parties, 

IT IS HEREBY ADJUDGED, ORDERED, ANE) DECREED as follows: 

I. JURISDICTION AND VENUE 

This Court has jurisdiction over the subject matter of this action and the Parties 

pursuant to 28 U.S.C. § 1331. 1345, and 1355, and Sections 113(b), 167. and 304 ofthe Act. 42 

U.S.C. § 74 13(b), 7477 and 7604. Venue lies in this District pursuant to Sections 113(b) and 

304(c) of the Act, 42 U.S.C. § 7413(b) and 7604(c), and 28 U.S.C. § 139 1(b) & (c) and 

1 395(a), because some of the violations alleged in the Complaint and the Complaint in 

Intervention are alleged to have occurred in. and Kerr-McGee conducts business in. this judicial 

district. The I.Jinta Basin Facilities are located on "Indian country" lands as defined at I 8 U.S.C. 

§ 1151 in Uintah County. For purposes of this Consent Decree, or any action to enforce this 

Consent Decree. Kerr-McGee consents to and will not contest the jurisdiction of the Court over
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this matter. For purposes of this Consent Decree. Kerr-McGee agrees that the Complaint and the 

Complaint in Intervention state claims upon which relief ma y he granted pursuant to Sections 

113, 167. and 304(a) ofthe Act. 42 U.S.C. § 7413, 7477 and 7604(a) and Sections 115, 121. 

and 122 of the Colorado Act, § 25-7-115. 121. and 122 C.R.S. 

IL APPLICABILITY 

2. The obligations ot this Consent Decree apply to and are binding upon the United 

States and the State. and upon Kerr-McGee. as deflned herein, and any of its successors and 

assigns.

3. Kerr-McGee shall ensure that any of its corporate subsidiaries or affiliates that 

now or in the future may own or operate any of the Uinta I3asin Facilities, the D-J Basin 

Facilities, or other natural gas production or gathering facilities subject to any work or 

compliance requirements of this Consent Decree. take all necessary and appropriate actions and 

provide [PA and/or the State access to facilities, equipment, and information as ma y he required 

to enforce this Consent Decree SO that Kerr-McGee ma y full y and timel y compl y s ith all 

requirements of this Consent Decree. 

4. In any action to enforce this Consent Decree, Kerr-McGee shall not raise as a 

defense the failure by any of its officers, directors, employees. agents. contractors, or corporate 

affiliates or subsidiaries to take an y actions necessary to comply with the provisions ofthis 

(onsent Decree.

111. I)EFINITIOINS 

5. Terms used in this Consent Decree that are defined in the Act or in regulations 

promulgated pursuant to the Act shall have the meanings assigned to them in the Act or such
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regulations, unless otherwise provided in this Decree. Whenever the terms set forth below arc 

used in this Consent Decree, the following definitions shall apply: 

a.	"CDPHE" shall mean the Colorado Department of Public health and 

Environment and any of its SUCCCSSO agencies or departments. 

h. Consent Decree" or i)ecree" shall mean this Consent Decree and all 

appendices attached hereto (listed in Section XXX). 

c. Day" shall mean a calendar day unless expressly stated to be a business 

day. in computing any period of time under this Consent Decree, where 

the last day would fall on a Saturday, Sunday, or lderal holida y , the 

period shall run until the close of business of the next business day. 

ci. "I)-J I3asi n laci I ities" shall col lecti velv mean the II udson Facil tv, 

Dougan Facility. Frederick Facilit y . Fort Lupton Facilit y . Brighton 

Facility, Hambert Facility, and Platteville Facilit y , all located in the 1)-i 

Basin in Weld and Adams Counties. Colorado. as more specifically 

described in Appendix A. These facilities do not include ellhcad 

facilities. 

c.	''EPA'' shall mean the United States ln ironmental Protection Agency 

and any of its successor departments or agencies. 

f. 'CHAP" shall mean hazardous air pollutant. 

g. "Kerr-McGee" shall mean Kerr-McGee Corporation, a I)elaware 

corporation, and the wholly-owned subsidiar y of Anadarko Petroleum 

Corporation as of AUgUSt 10, 2006. and any of its corporate subsidiaries or
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affiliates that own or operate any of the Uinta Basin Facilities or the D-J 

Basin Facilities (each as defined herein), or any other natural gas 

production or gathering thcilities subject to any ork or compliance 

requirements of this Consent Decree, and for which Kerr-McGee 

Corporation certifies pursuant to Paragraph 112 that it has authorit y to 

legally bind such entity to take all actions necessary for Kerr-McGee 

Corporation to comply with the provisions of this Consent Decree. 

including but not limited to: Kerr-Mc(ice Oil and Gas Onshore LP, 

Westport Field Services LLC. Kerr-McGee (Nevada) LIC. and Kerr-

McGee Gathering LLC. 

h.	 "Low-Emission Dehydrator" shall be defined as set forth in Paragraph 6 of 

this Consent Decree. 

"Paragraph' shall mean a portion of this Decree identified by an Arabic 

numeral. 

j. "Performance Optimization Revie" shall mean an evaluation of energy 

efficiency and the potential for product recovery at certain facilities for 

purposes of conserving natural gas and returning it to the marketplace. 

k. "Plaintiffs" shall mean the United States and the State. 

"Pneumatic Controller" shall mean a natural gas-driven pneumatic 

controller. 

m.	 "Potential to Emit" or Pl'L" shall mean the maximum capacit\ of a 

stationary source to emit a pollutant regulated under the Act under its
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physical and operational design. Any physical or operational limitation on 

the capacity ot the source to emit a pollutant regulated under the Act. 

including air pollution control equipment and restrictions on hours of 

operation or on the type or amount of material combusted. stored, or 

processed, shall be treated as part of its design if the limitation or the 

effect it would have on emissions is federall y enforceable and, as 

applicable, also legally and practicably entbrceable h a state or local air 

pollution control agency. 

n.	 "Regulation No. 7" shall mean Colorado Air Quality Control Commission 

("AQCC") Regulation No. 7, 5 Cob. Code Regs. § 100 1-9 (2007).

0.	"RICF" shall mean one or more stationary, natural gas-lred reciprocating 

internal combustion engines. 

p. "Section" shall mean a portion of this Decree identi6ed h\ a Roman 

numeral. 

q. "Title V Permit" shall mean a permit issued pursuant to the federal 

operating permit program established by Fitle V of the Act, 42 U.S.C. § 

7661 - 7661 f. and as implemented by 4() C.F.R. Parts 70 (applicable to 

states) or 71 (applicable to [PA). 

r. "TPY" shall mean tons per year. 

s. "Uinta Basin Facilities" shall collectively mean the Cottonwood Wash 

Facility, Ouray Facilit y , and Bridge Station Facility each located in the
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Uinta Basin near Vernal, Utah. as more speciflcally described in 

Append ix B. 

t.	 VOC" shall mean volatile organic compounds as deflned in 40 C.F.R. 

§ 51.100(s). 

IV. EMISSION REI)UCTION REQUIREMENTS 

A.	 LOW-EMISSION DEIIYI)RATORS 

6.	 tow-Emission Dehydrator." For purposes of this Consent Decree, a Lo-

Emission Dehydrator" shall meet the speciflcations set forth in Appendix C and shall mean a 

dehydration unit that:

a. incorporates an integral vapor recovery function such that the dehydrator 

cannot operate independent of the vapor recovers I unction: 

b. either returns the captured vapors to the inlet of the facilit y where such 

dehydrator is located or routes the captured vapors to that facility's fuel 

gas supply header; and 

c. has a PIE less than 1 .0 TPY of VOCs. inclusive of VOC emissions trom 

the reboiler burner. 

Existing U inta Basin Facilities  

7.	 Kerr-McGee shall continue to operate and maintain Low-Emission I)ehydrators 

lbr all gas dehydration performed at its existing Uinta Basin Facilities. 

8.	 By no later than 30 Days after the date of lodging of this Consent I)ecree, Kerr-

McGee shall provide a written notice to EPA and certify that each l.o-Emission Dehydrator



Case 1:07-cv-01034-EWN-KMT Document 2-1 Filed 05/17/07 USDC Colorado Page 13 of 82 

installed at Kerr-McGee's existing Uinta Basin Facilities meets the criteria set forth in 

Paragraph 6. 

Ne Facilities in the Uinta Basin  

9. Beginning as of the date of lodging of this Consent Decree, and continuing for so 

long as this Consent Decree is in effect, Kerr-McGee shall install and operate Low-Emission 

Dehydrators at all compressor stations or other facilities utilizing equipment to dehydrate natural 

gas in the Uinta Basin. 

10. Kerr-McGee shall provide written notice to l'PA within 60 Days ol' each 

installation under Paragraph 9, and include a description of the equipment installed and a 

certiflcation pursuant to Paragraph 112 that the Low-Emission Dehydrator meets the citeria set 

forth in Paragraph 6. 

11. General Record-Keeping Requirement: Kerr-McGee shall maintain records and 

information adequate to demonstrate its compliance with the requirements ol this Section IV.A.. 

and shall report the status of' its compliance with these requirements in its Annual Reports 

submitted pursuant to Section XII (Reporting Requirements). 

B. CONDENSATE STORAGE TANKS 

Cottonwood Wash and Ouray Facilities in the Linta Basin  

12. Within 180 1)ays afler the date of' lodging of this Consent l)ecree. Kerr-McGee 

shall install and operate enclosed flares at the Cottonwood Wash Facilit and Oura Facility or 

install a non-hare alternative pursuant to Paragraph I 8 to niect a 95% or greater reduction of 

VOL emissions from all condensate storage tanks located at each facility.
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13. Kerr-McGee shall design. install, and operate each enclosed hare required 

pursuant to this Section IV.B. in accordance ith the requirements ot4O C.F.R. § 60. I 8(c)-(e) 

and the manufacturer's written instructions or procedures necessar y to achieve the emission 

reductions listed in Paragraph 12. Kerr-McGee shall submit to EPA a worksheet setting forth the 

design calculations for each proposed enclosed flare, including heat content determination, exit 

velocity determination, and flow rate estimates, within 60 Days ahler the lodging this Consent 

Decree.

14. Upon startup of each enclosed flare, Kerr-McGee shall operate and maintain an 

auto-ignition device equipped with a thermocouple that reignites the pilot flame whenever it goes 

out

15. No later than 60 Days following the start-up oh each enclosed flare. Kerr-McGee 

shall submit a certification pursuant to Paragraph 112 to [PA that Kerr-McGee has complied 

with the requirements of Paragraphs 12 through 14. 

16. Kerr-McGee shall inspect each enclosed flare weekly and document whether the 

pilot light on each enclosed flare was lit or the enclosed flare was bypassed at the time of the 

inspection.

17. Kerr-McGee shall notify EPA of all instances that a pilot light on each enclosed 

flare was not lit or the enclosed flare as bypassed, and the duration of each incident. ith each 

Annual Report submitted pursuant to Section XII (Reporting Requirements). 

18. Instead of designing, operating, maintaining, and monitoring an enclosed flare in 

accordance with the applicable requirements of this Section IV.B., or as a future replacement oL 

or preferred primary means of emission control over. an enclosed flare installed to comply with
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this Section lV.B., Kerr-McGee may elect to control emissions from condensate storage tanks at 

these facilities by installing and operating a vapor recovery unit ("VRU"), s ystem fbr cascading 

stabilization of condensate, or any other system to capture and beneficiall y use or prevent VOC 

emissions from condensate tanks. No later than 30 Days prior to installation. Kerr-McGee shall 

submit to FPA a monitoring plan to ensure the non-flare alternative meets a 95% or greater 

reduction in VOC emissions. 

	

1 9.	 B y no later than 60 Days after the start-up of any such enclosed flare and/or non-

flare alternative, Kerr-McGee shall, where applicable, obtain all necessary federally-enforceable. 

non-Title V permits and amend its Title V Permit applications for the Cottonwood Wash and 

Ourav Facilities, as appropriate, to incorporate all enclosed flare and/or non-flare alternative 

installation. operation. monitoring and reporting requirements as set forth in this Section lvi). 

Brighton Facility in the 1)-i Basin 

	

20.	 By no later than June 30, 2007, Kerr-McGee shall install and operate an enclosed 

flare at the Brighton Facility to meet a 95% destruction efficiency for VOC emissions from all 

condensate storage tanks located at the Brighton Facility. 

Kerr-McGee shall design, install and operate the enclosed flare in accordance 

with the requirements of "Regulation No. 7". and the manufacturer s written instructions or 

procedures necessary to achieve the emission reductions listed in Paragraph 20. 

	

22.	 By no later than June 1, 2007, Kerr-McGee shall have submitted a worksheet to 

CDPHF setting forth its design calculations for the proposed enclosed flare, including heat 

content determination, exit velocity determination, and flow rate estimates.



Case 1:07-cv-01034-EWN-KMT Document 2-1 Filed 05/17/07 USDC Colorado Page 16 of 82 

23. Upon startup of the enclosed flare. Kerr-McGee shall operate and maintain an 

auto-ignition device equipped with a thermocouple that reignites the pilot flame whenever it goes 

0 Ut

24. By no later than 60 Days following start-up of the enclosed flare. Kerr-McGee 

shall submit a certification pursuant to Paragraph 112 to CDPHE that it has complied with the 

requirements of Paragraphs 20-23. 

25. Kerr-McGee shall inspect the enclosed flare and document whether the pilot light 

on the enclosed flare was lit or the enclosed flare as h\ passed at the time ol the inspection, as 

required h Regulation No. 7. 

26. Kerr-McGee shall notify CDPI IF ofall instances that a pilot light on the enclosed 

flare was not lit or the enclosed flare was bypassed, and the duration of each incident, with each 

Annual Report submitted pursuant to Section Xli (Reporting Requirements), and any other 

reports required to be submitted to CDPIIF under Regulation No. 7. 

27. By no later than 60 Days after the start-up of such enclosed flare. Kerr-McGee 

shall apply to CI)Pl IF for a construction permit and to amend its Title V Permit, as appropriate. 

to incorporate all enclosed flare installation, operation, monitoring and reporting requirements as 

set forth in this Section IV.B., or to request that CDP1lF rescind its Title V Permit, as 

appropriate.

28. General Record-K y 	 Reernt: Kerr-McGee shall maintain records and 

information adequate to demonstrate its compliance ith the requirements of this Section IV.B.. 

and shall report the status of its compliance with these requirements in its Annual Reports 

submitted pursuant to Section XII (Reporting Requirements).
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C.	 COMPRESSOR EN(;INEs IN THE U-i BASIN 

29. Kerr-McGee shall install. operate and maintain emission control equipment to 

reduce: (I) NO\, CO and VOC emissions from seven existing two-stroke, lean-burn ('2SLB") 

RiCE located at the Frederick, Dougan, and Hudson Facilities; and (ii) CO and VOC emissions 

from four existing 2SLB RICE located at the Fort Lupton Facility, in accordance with the control 

requirements olthis Section IV.C. Alternatively. Kerr-McGee may permanentl y remove from 

service any of these existing eleven 2SLB RICE located at the Frederick. Dougan. I ludson or 

Fort Lupton Facilities either before or aRer meeting the additional control requirements olthis 

Section IV.C., and it may also replace one or more such existing 2SLB RICE with ne' RICE 

subject to all applicable permitting requirements then in effect, in accordance sith the schedule 

in Paragraphs 30 and 31. Any such new RICE shall meet the requirements of Regulation No. 7. 

XVII regardless of whether such new RICE is relocated from a site \ ithin the State. Such ness 

RICE shall have a manulcture date no earlier than Januar y 1, 2004. 

30. Ihe emission control equipment for the seven 2SLB RICE located at the 

Frederick, Dougan, and Hudson Facilities shall consist of: (i) new or remanufactured 

turbochargers; (ii) pre-combustion chambers; (iii) after-coolers with auxiliary water cooling, as 

needed; (iv) high-pressure fuel injection; and (v) oxidation catalysts. All such equipment shall 

he installed and operational. or one or more of the 2S1.I3 RICE shall he replaced. in accordance 

with the following schedule: 

a.	 One Clark lEAD engine at the hudson Facility - no later than January 4, 

2008;
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b. A second Clark i'LAD engine at the Hudson Facility - no later than 

February 22. 2008; 

c. A third Clark TLAD engine at the I ludson Facility - no later than April II. 

2008: 

d. The fourth and last Clark II Al) engine at the I ludson Facility - no later 

than May 30, 2008; 

e. One Cooper-Quad engine at the Frederick Facilit y - no later than 

November 14, 2008 or certify by November 14, 2008 pursuant to 

Paragraph 112 that one Cooper-Quad RICF, specificall y identified by 

AIRS Identification Number and serial number. ill he replaced no later 

than January 16, 2009: 

F.	The second and last Cooper-Quad engine at the Frederick Facility - no 

later than January 16, 2009 or replace the Cooper-Quad RICE, specifically 

identified by AIRS Identification Number and serial number, no later than 

January 16, 2009; and 

g.	1)ougan Engine 2 1 (a Cooper-Quad) - no later than March 20. 2009 or 

replace the Cooper-Quad RICE no later than March 20. 2009. 

31.	The emission control equipment for the 2SLB RICE at the Fort Lupton Facility 

shall consist of oxidation catalysts. The oxidation catalysts shall be installed and operational. or 

the 2S1,13 RICE shall be replaced. in accordance with the following schedule: 

a.	One Fairbanks-Morse M lP engine at the Ion I ,upton Facility - no later 

than January 4. 2008 or certify by Januar 4, 2008 pursuant to Paragraph
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112 that one Fairbanks-Morse MEP RICE, specifically identified by AIRS 

Identification Number and serial number, will be replaced no later than 

May 30, 2008: 

b. A second Fairbanks-Morse MEP engine at the Fort Lupton Facility - no 

later than February 22, 2008 or certify by February 22, 2008 pursuant to 

Paragraph 112 that one Fairbanks-Morse MEP RICE. specifically 

identified by AIRS Identification Number and serial number, will be 

replaced no later thaii May 30, 2008: 

c. A third Fairbanks-Morse M L1 entine at the Fort I upton Faci lit\ - no later 

than April II. 2008 or cciii fy by April 11, 2008 pursuant to Paragraph 112 

that one Fairbanks-Morse ME1 RICE, specifically identified by AIRS 

Identification Number and serial number, will be replaced no later than 

May 30. 2008: and 

d. Ihe Iourth and last Fairbanks-Morse MEP engine at the Fort I upton 

Facility - no later than May 30. 2008 or replace the Fairbanks-Morse MFP 

RiCE, specifically identified by AIRS identification Number and serial 

number no later than May 30. 2008. 

32.	 The emission control equipment for each existing 2S1,13 RICE at the Frederick. 

Dougan and I ludson Facilities shall meet the following control requirement br NOx: 2.0 

grams/hp-hr.. or an equivalent lbs/MM 1311/ limit. hen the RICE is operating at a 90% load or 

higher.
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33. ftc emission control equipment for each existing 2SIJ3 RICE shall have a control 

requirement of' 58% destruction efficienc y for (TO when the RICE is operating at a 90% load or 

higher.

34. All emission control equipment shall be appropriately sized for each existing 

2SLB RICE. Immediately following installation of each emission control device, Kerr-McGee 

shall operate and maintain each existing 2S1.B RICE and associated emission control and related 

equipment according to all manuftcturer's written instructions or procedures necessar y to 

achieve the emission reductions listed in Paragraphs 32 and/or 33. Oxidation catalysts shall be 

operated in accordance with Regulation No. 7, Section XVI. 

35. Kerr-McGee shall conduct an initial emission test on each existing 2SlB RICE to 

demonstrate compliance with the control requirements of Paragraphs 32 and/or 33 pursuant to 

the 'lest Protocols set forth in Appendix I). Such initial emission tests shall be conducted no 

later than 60 Days after installation of the emission control equipment and startup of each 

existing 2SLB RICE. 

36. If any emission control equipment fails to meet the control requirements of 

Paragraphs 32 and/or 33, Kerr-McGee shall take appropriate steps to correct such non-

compliance and retest the emission control equipment no later than 30 Da y s after the initial 

emission test. Kerr-McGee shall submit a report to CI)Pl lE no later than 30 I)ays after each 

such retest. The retest report will include a summary of the steps taken to comply with the 

control requirements of Paragraphs 32 and/or 33, and the retest results. 

37. Jpon successful demonstration that the emission control equipment has met the 

control requirements of Paragraphs 32 and/or 33. Kerr-McGee shall thereafter operate and
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maintain the emission control equipment to nieet those requirements in accordance with the 

Operation and Maintenance Plan ("O&M Plan") Kerr-McGee submits for approval to CDPIIE. 

Kerr-McGee shall submit a proposed O&M Plan to CDPI IF no later than 60 Days after a 

successful test or retest. 

38. Kerr-McGee shall apply to ('DPI IF lbr a construction peniit and amend its 

existing litle V Permit for each facilit y to incorporate the use of the emission control equipment 

required by this Section IV.C., as well as the applicable performance, monitoring and reporting 

requirements. Kerr-McGee shall submit such applications for each facility no later than 60 Days 

after the date of the last compliance demonstration for the last affected 2SLB RICE at each such 

facility.

39. General Record-Keeping Requirement: Kerr-McGee shall maintain records and 

information adequate to demonstrate its compliance with the requirements ofihis Section IV.C.. 

and any applicable regulatory requirements. and shall report the status of its compliance with 

these requirements in its Annual Reports, submitted pursuant to Section XII (Reporting 

Requirements). 

1).	 COMPRESSOR ENCINES IN TIlE UINTA BASIN 

Existing RICE in the Uinta Basin  

40. By no later than December 15, 2007, Kerr-McGee shall install and operate 

oxidation catalysts on each RICE operating in the tJinta Basin with a nameplate rating of' 500 

horsepower (Thp") or greater listed in Appendix F (all of which Kerr-McGee represents are 

located at lIAP minor sources).
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41. The oxidation catalysts installed on each RICE listed in Appendix F shall achieve 

a 93% destruction etliciency for (TO when each RICE is operating at a 90% load or higher. 

42. Immediately Following installation oleach oxidation catalyst, Kerr-McGee shall 

operate and maintain each RICE and oxidation catalyst according to the catalyst manufacturers 

written instructions or procedures necessary to achieve the emission reductions listed in 

Paragraph 41.

43. Kerr-McGee shall conduct an initial emissions test of each oxidation catal y st to 

demonstrate compliance with the CO destruction efflcienc y specilied in Paragraph 41 using a 

portable anal yzer in accordance with the lest Protocol set lorih in Appendix V An initial 

emissions test on each oxidation catalyst installed pursuant to the requirements of Paragraph 40 

shall be completed no later than 60 Days after the last oxidation catalyst installation on the RICE 

listed in Appendix F. 

44. If any oxidation catal y st fails to meet the destruction efficienc y specified in 

Paragraph 41, Kerr-McGee shall take appropriate steps to correct such non-compliance and retest 

the oxidation catalysts within 30 Days after the initial test(s). Kerr-McGee shall submit a report 

to EPA no later than 30 Days after each retest. The retest report will include a summary of the 

steps taken to comply with the control requirement in Paragraph 41 and the retest results. 

45. Upon successful demonstration that an oxidation catalyst has met the destruction 

efficienc y as specified in Paragraph 41. Kerr-McGee shall iherealler test the oxidation catalyst 

emission control efficiency on a semi-annual calendar- year basis using a portable analyzer in 

accordance with the Test Protocol set forth in Appendix F.
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46.	 Kerr-McGee shall report to EPA in writing concerning all activities completed 

pursuant to the preceding Paragraphs 40 through 45. Such report shall he submitted no later than 

60 Days after the initial test deadline contained in Paragraph 43. The report shall contain the 

following information applicable to each RICE: 

a. RICE make, model, nameplate hp rating, location, installation date (when 

available) and manuftcturer emission data: 

b. catalyst make, model, installation date and manuftcturer emission data: 

c. initial emission test results including dates and times of test runs, names of 

employee(s) or contractor(s) who conducted the test, and oxygen (07 ) and 

CO concentration results at the inlet and outlet of the oxidation catal y st for 

each run; the percent reduction of ('0 achieved for each test run atler 

normaliting Co concentration to a dr y basis and to I % oxygen: length of 

run times, and average percent engine load during each run: 

d. a catalyst maintenance log (e.g.. date of last catalyst replacement. number 

of engine operating hours since last catalyst replacement. and date and 

description of any catalyst maintenance activities); and 

e. a certification pursuant to Paragraph 112 of the information contained in 

the report in accordance with Section XII (Reporting Requirements). 

	

47.	 All subsequent semi-annual test results shall be included in Annual Reports to he 

submitted by Kerr-McGee regarding the RiCE listed in Appendix E. as required by Section XII 

(Reporting Requirements), and shall include the information set Ibrth in the preceding Paragraph 

46.
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48. If otherwise required by applicable regulations implementing the Act. Kerr-

McGee shall apply for a pelmit for any RICE in Appendix E prior to termination of the Consent 

Decree.

New RICE in the Uinta Basin at I lAP Minor Sources 

49. Beginning on the date of the lodging of this Consent Decree, and continuing for 

so long as this Consent Decree is in effect, any new RICI with a nameplate rating of 500 hp or 

greater installed by Kerr-McGee at any facility in the Uinta Basin shall be lean-burn or achieve 

comparable emission reductions, and be equipped with catalyst controls. 

50. For those RICE installed by Kerr-McGee in the Uinta Basin. the oxidation 

catal y sts that are required to he installed pursuant Paragraph 49 shall achieve a 93% destruction 

efficiency for Co when each RICE is operating at a 90% load or higher. 

51. By no later than 60 Days following the installation of a catalyst on any new RICE 

pursuant to Paragraph 49, Kerr-McGee shall conduct an initial emissions test of such catalyst to 

demonstrate compliance with the destruction efficiency specified in Paragraph 50, using a 

portable analvier in accordance with the Test Protocol Set torth in Appendix F. 

52. If the catalyst foils to meet the destruction cfflcienc as specified in Paragraph 50. 

Kerr-McGee shall take appropriate steps to correct such non-compliance and retest the oxidation 

catalyst within 30 Days after the initial test. Kerr-McGee shall submit a report to EPA no later 

than 30 Days after each retest. The retest report shall include a summary of the steps taken to 

comply and the retest results. 

53. Upon successful demonstration that the catalyst has met the destruction efficiency 

specified in Paragraph 50, Kerr-McGee shall thereafter test the oxidation catal y st emission
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control efficiency on a semi-annual calendar-year basis using a portable anal y zer in accordance 

with the lest Protocol set forth in Appendix F. 

	

54.	Kerr-McGee shall submit a report to EPA within 60 Da ys after each initial test is 

performed pursuant to Paragraph 51. The report shall contain the initial test results and the 

following information applicable to each RICE: 

a. RICE make, model, nameplate hp rating, location, installation date and 

manufacturer emission data: 

b. catalyst make. model, installation date and manufacturer emission data: 

c. initial emission test results including date and times of test runs, name(s) 

of employee(s) or contractor(s) who conducted the test, and 02 and CO 

concentration results at the inlet and outlet of the oxidation catalyst for 

each run: the percent reduction of CO achieved for each test run after 

normalizing CO concentration to a dr basis and to I 5°/j oxygen: length ol 

run times, and percent engine load at each run: 

d. a certification pursuant to Paragraph 12 of the information contained in 

the report in accordance with Section XII (Reporting Requirements). 

	

55.	Kerr-McGee shall include all subsequent semi-annual results in the Annual 

Report submitted pursuant to Section XII (Reporting Requirements), as well as the information 

gathered pursuant to the preceding Paragraph 54. and a catalyst maintenance log (e.g.. date of 

last catalyst replacement, number of engine operating hours since last catalyst replacement, and 

date arid description of any catalyst activities).
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56. If otherwise reqLlired by applicable regulations implementing the Act. Kerr-

McGee shall appl y tbr a pemiit for any new RICE subject to this Section lvi). prior to 

term i nation of the Consent Decree. 

57. General Record-Keeping Requirement: Kerr-McGee shall maintain records and 

infbrmation adequate to demonstrate its compliance with the requirements of this Section IV. I).. 

and shall report the status of its compliance with these requirements in its Annual Reports 

submitted pursuant to Section XII (Reporting Requirements). 

F.	PNEUMATIC CONTROLLERS 

Existing High-Bleed Pneumatic Controllers  

58. Retrofits: Kerr-McGee shall retrofit all "high-bleed" Pneumatic Controllers 

listed in Appendices G and II, with 'low-bleed" Pneumatic Controllers, in accordance with the 

requirements of this Section l y E. For purposes of this Consent l)ecree. a high-bleed" 

Pneumatic Controller is any Pneumatic Controller that has the capacity to bleed in excess of six 

standard cubic het of natural gas per hour (50,000 scf/ y car) in normal operation. During the 

performance of such work Kerr-McGee shall, to the extent practicable, repair or replace leaking 

gaskets. tubing fittings and seals, and all work will be completed so as to minimize potential 

emissions associated with the retrofitting protect. 

59. By no later than September 30. 2007, Kerr-McGee shall install retrofit lo-

bleed" Pneumatic Controllers on at least one-half of the high-bleed Pneumatic Controllers listed 

in Appendix G, and on at least one-half of the high-bleed Pneumatic Controllers listed in 

Appendix 11.
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60. Kerr-McGee shall install retrofit "low-bleed" Pneumatic Controllers on the 

remainder of the high-bleed Pneumatic Controllers listed in Appendices G and 11 by no later than 

May 31, 2008.

61. Replacements: By no later than two y ears after the date of lodging of this 

Consent Decree. Kerr-McGee shall replace no less than 370 additional high-bleed Pneumatic 

Controllers that were not amenable to retrofit with low or no-bleed Pneumatic Controllers in the 

Wattenberg Gas Gathering System, and as many more such high-bleed Pneumatic Controllers as 

may be replaced at a total cost of $500,000 (inclusive of both capital and installation costs). 

62. Within 60 Days after the retrofit of Pneumatic Controllers listed in Appendices G 

and II is completed, and within 60 l)ays after the replacement of Pneumatic Controllers required 

by Paragraph 61, Kerr-McGee shall provide [PA. and as applicable CDPI IF. a report that 

certifies the completion of each such project and an accompanying spreadsheet that identifies 

each unit retrofitted or replaced, its site location, its service, the date the retrofit or replacement 

was completed. the estimated bleed rate reductions and corresponding estimates ol both annual 

VOC reductions (on a calendar-year basis) and the amount of natural gas conserved. and the 

approximate cost of each retrofit and replacement. 

New Construction  

63. Beginning on the date of the lodging of this Consent Decree, and continuing 

through January 1, 2017, Kerr-McGee shall install and operate low or no-bleed Pneumatic 

Controllers to conserve natural gas at all newly constructed facilities in the Uinta Basin and 1)-i 

Basin, where instrument air is not otherwise available, Kerr-McGee need not, however, install
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low or no-bleed controllers at sites Ibr which Kerr-McGee can demonstrate that the use of low or 

no-bleed pneumatic devices would not he technicall y or operationall feasible. 

64. Kerr-McGee shall have implemented the mandatory management directive 

(Appendix I) which requires the use of low-bleed Pneumatic Controllers at all newl y constructed 

facilities in the D-J and Uinta Basins. 

65. General Record-Keeping Requirement: Kerr-McGee shall maintain records and 

information adequate to demonstrate its compliance with the requirements of this Section IV. F.. 

and shall report the status of its compliance with these requirements. in its Annual Reports 

submitted pursuant to Section Xl! (Reporting Requirements). 

F.	SULFUR REMOVAL TECHNOLOGY IN THE UINTA BASIN 

66. Beginning on the date of lodging of this Consent Decree and continuing for so 

long as this Consent Decree is in effect, Kerr-McGee shall install and operate solid-bed or liquid-

bed sulfur removal processes when necessary to remove hydrogen sulfide ("ft. S") troni natural 

gas in the Uinta Basin, in lieu of amine-based sulfur removal with flaring of removed I l2S. 

67. Kerr-McGee shall provide written notice to FPA no later than 60 Days following 

each installation and startup of a liquid-bed sulfur removal unit under Paragraph 66. Such notice 

shall include a description and the location of all liquid-bed sulfur removal equipment installed, 

an estimate of the annual amount of SO2 emissions to he avoided (on a calendar-year basis), and 

a summary spreadsheet showing service conditions and actual capital costs. 

68. 	 Kerr-McGee shall maintain records and 

information adequate to demonstrate its compliance with the requirements of this Section lv. I..
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and shall report the status of its compliance ith these requirements in its Annual Reports 

submitted pursuant to Section XII (Reporting Requirements). 

V. ADMINIST T l yE REQUIREMENTS 

A.	 PLATTEVILLE FACILITY 

69. Within 30 Days after the date of lodging of this Consent Decree, Kerr-McGee 

shall submit br CDPHF's approval and incorporation as a requirement ol Colorado Construction 

Permit No. O2WFO 126 an operation and maintenance (O&M") plan br the rehoiler that 

controls VOC emissions from the amine gas treatment system at the Platteville Facility. 

70. Kerr-McGee's O&M plan shall: 

a. Provide a routine program to minimize soot build-up ol the rehoiler 

burner: 

b. Incorporate the burner manufticturer's written instructions or procedures 

necessary to ensure proper combustion: and 

c. Conform to applicable requirements of CDPHF's AQCC Common 

Provisions Regulation, AQCC's Regulation Nos. 1.2, 3, and 6. and 40 

C.F.R. Part 60. Subparts A and Dc. 

7].	 Cl)Pt IF shall either approve Kerr-McGee's plan or provide written comments and 

requested changes within 30 Days ot submission of the plan. Kerr-McGee shall have an 

additional 30 Days from receipt of CDPIIF's written response to either amend the plan and 

resubmit it to CDPIIF. or to begin implementatton of O&M in accordance with the approved 

plan. Upon CDPHE's approval, the O&M plan shall become an enftrceable requirement ot 

Colorado Construction Permit No. O2WFO 126.
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B.	 FORT LUPTON FACILITY 

72.	 Within 30 Days after the date of lodging of this Consent Decree. Kerr-McGee 

shall propose to CDPHF a consolidated annual allowable VOC emission limit for equipment 

leaks from components at the Fort [upton Facility thai are in VOC h y drocarbon service as 

described at 40 C.F.R. § 60.632(f). The Ibliowing sources of VOC emissions shall be subject to 

such consolidated emission limit: 

a. Equipment leaks from those components of the Fort [upton Facility 

subject to Condition 6.1 ofCDPHE Operating Permit No. 950PWE013 

(30.8 TPY): and 

b. kquipment leaks from components of the natural gas liquids ('NGI.") 

extraction unit subject to Condition 2 of CDPI IF Construction Permit No. 

00WE0583 (46.4 TPY). 

73.	 Kerr-McGee's proposal to CDPHE shall be made as an application to amend the 

Title V Permit for the Fort [upton facility. 'l'he Parties agree that incorporation of this 

requirement into the litle V Permit for the Fort I upton hcilitv ma y he made by ''administrative 

amendment" under 40 C.F.R. § 70,7(d) and corresponding State litle V rules, where allowed by 

State lass. CDPHF shall administer Kerr-McGee's application as a routine application for a 

Title V permit amendment. Until such time as CDPHE has taken final agency action with regard 

to such application, Kerr-McGee shall comply with the following interim emission limit fbr the 

Fort. [upton Facility, consistent with applicable [PA guidance on appropriate emission tactors 

and control percentages for components in hydrocarbon service at facilities ith quarterly leak 

detection and repair (LDAR") programs in place: 77.2 IPY of VOCs during an y 12-month
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controlled by catalysts which meet a destruction ef1icienc for CO set forth in Paragraphs 41 and 

50 and shall be federally enforceable on that basis. 

78. The PTE for CO for the eleven 2SLB RICE iii the D-J Basin shall be limited h 

the requirements of Section IV.C. (Compressor Engines in the D-J Basin) that such emissions 

will be controlled by oxidation catalysts which meet the control requirements set forth in 

Paragraph 33 and shall be kderally enforceable on that basis. 

79. The PTE for NOx for the 2S1.B RICE at the Frederick. Douzan and I ludson 

Facilities shall be limited by the requirement that equipment be upgraded Ibr purposes of 

reducing emissions which meet the control requirements set forth in Paragraph 32 and shall be 

federally enfbrceahle on that basis. 

VII. AMBIENT AIR MONITORING 

80. B y no later than six months aller entry of this Consent l)ecree. Kerr-McGee shall 

fund the purchase, installation and initial operation of ambient air qualit y and meteorological 

monitoring station(s) in and/or adjacent to the Uinta Basin, subject to a 300,000 cap on Kerr-

McGee's total expenditures to comply with this Section VII. The ambient air quality monitor(s) 

shall be designed to monitor ozone, NOx and PM 2 concentrations. 'l'he meteorological 

station(s) shall have a 10 meter tower and he designed to monitor ind speed.	nd direction. 

temperature and solar radiation. The station(s) shall be designed to gather multilevel 

meteorological data necessary for use in air quality monitoring under cunent federal and state 

laws and regulations. 

81. Kerr-McGee shall work cooperatively with EPA. the Utah Department of 

Environmental Quality (UI)EQ) and the Etc Indian Tribe of the Uintah and Ouray Reservation
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(the "Northern Ute Tribe") regarding the location of monitor(s), schedule for project 

implementation and coordination of their initial operation. The station(s) shall meet the siting. 

methodology and operational requirements of 40 C.F.R. Part 58, and shall he sited in a 

representative location upwind of the Uinta I3asin and/or a representative central location within 

the Uinta I3asin. Additional guidance for meteorological monitoring is contained in "Quality 

Assurance I landbook for Air Pollution Measurement Sy stems, " Vol. IV, "Meteorological 

Measurements" Actual monitoring site selection shall be subject to approval by [PA and Kerr-

McGee, atler review and comment on proposed locations by the UDEQ and the Northern Ute 

Irihe. All monitoring data shall be collected in a manner reasonably calculated to meet I/PA's 

quality assurance/quality control ("QA/QC") requirements of 40 C.F.R. Part 58, App. A. 

Additional guidance is provided in "Quality Assurance I landbook for Air Pollution 

Measurement Systems." 

82. Subject to a $300,000 cost cap. Kerr-McGee shall fund the operation and 

maintenance of up to two (2) stations, and the collection and distribution of monitoring data for 

the station(s) until Kerr-McGee has expended $300.00() in capital. installation. operation and 

maintenance costs. Kerr-McGee shall certit in accordance with Paragraph 112 that it has 

expended $300,000 in capital. installation, operation and maintenance costs for up to two (2) 

stations.

Viii. MULTI-PHASE PIPING/TANKLESS WELL-SITE PILOT PROJ ECT 

83. Kerr-McGee shall complete a stud ol the technical and operational Iasihilit of 

using a systeni to gather multi-phase fluids (liquid and gas constituents) from multiple producing 

natural gas well-sites for collection, separation and metering at a central facilit y in the tJinta
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Basin ("Feasibility Study"). and if technically and operationally Pasible. shall implement a pilot 

project to demonstrate such technology in the Uinta Basin ("Multi-Phase Pilot), in accordance 

with the requirements olthis Section VIII. The Feasibility Study and Multi-Phase Pilot shall 

locus on a proposed system to: (i) eliminate the storage of hydrocarbon liquids and produced 

water at individual wellhead facilities within the system: and (ii) reduce emissions of VOCs from 

condensate storage tanks to be located at a central collection point. Subject to the cost cap set 

forth in Paragraph 86, the Multi-Phase Pilot shall include: (i) at least sixteen ne\ or existing 

well pads and multi-phase piping from those well pads to a central collection point: and (ii) 

separation, liquid storage, gas metering equipment. and VOC emisSion control or capture. to the 

extent emissions are not otherwise prevented through process changes. 

84. Feasibility Study: Kerr-McGee shall complete the Feasibility Stud y in 

accordance with the scope of work (FS SOW") attached as Appendix K. No later than 90 Days 

aler the date of lodging this Consent l)ecree, Kerr-McGee shall submit a ritten report ofthe 

conclusions of the Feasibility Study to FPA br review and concurrence. In the event the 

Feasibility Study concludes that the Multi-Phase Pilot is not technically or operationally feasible 

to implement, Kerr-McGee shall have no further obligations under this Section VIII. 

85. Multi-Phase Pilot: If the Multi-Phase Pilot is found to be technically and 

operationally feasible in the Feasibility Stud. Kerr-McGee shall submit to FPA lir review and 

approval a proposed scope of work ("Multi-Phase Pilot SOW") to implement the Multi-Phase 

Pilot in a manner consistent with the conclusions ot the leasibility Study. Ihe Multi-Phase Pilot 

SOW shall include an estimate of "Added Incremental Costs," which lbr purposes of this Section 

VIII. are defined as the total costs over and above the costs of conventional well-site
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development, accounting for normal construction, [PA shall either approve the Multi-Phase 

Pilot SOW or provide written comments on requested changes within 30 Days of receipt ot' such 

Multi-Phase Pilot SOW. Kerr-McGee shall have an additional 30 Days from receipt of EPA's 

written response to either amend the Multi-Phase Pilot SOW and resubmit it to EPA. or to 

invoke the dispute resolution procedures set forth in Section XV (Dispute Resolution), and [PA 

shall have an additional 30 Days ftom resubmission to comment upon or approve such revised 

Multi-Phase Pilot SOW. 

86. In the event that Kerr-McGee can document to EPA's satisfaction, in accordance 

with Paragraph 85, that the Added Incremental Costs of the Multi-Phase Pilot to be implemented 

pursuant to the EPA-approved Multi-Phase Pilot SOW will exceed $750,000. Kerr-McGee shall 

implement the Multi-Phase Pilot at as man y well pads as can he funded for $750,000 in Added 

Incremental Costs. In the event that [PA and Kerr-McGee disagree on the total Added 

Incremental Costs, Kerr-McGee shall bear the burden ol'demonstrating by a preponderance of 

evidence that such costs exceed the $750,000 cost cap. 

87. Kerr-McGee shall provide EPA with semi-annual, calendar- y ear progress reports. 

beginning 180 Days following EPA's approval ofthe Multi-Phase Pilot SOW, documenting 

progress on the Multi-Phase Pilot. The progress report shall include a description ol'the schedule 

status for engineering, procurement. construction and start up of the Multi-Phase I'ilot, and an 

updated estimate of "Added Incremental Costs." 

88. By no later than 18 months following EPA's approval of the Multi-Phase Pilot 

SOW. Kerr-McGee shall have installed and begun operation of the Multi-Phase Pilot in 

accordance with the approved Multi-Phase Pilot SOW.
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89.	Within 90 Days of the installation and startup of the Multi-Phase Pilot, Kerr-

McGee shall provide EPA a final report that includes the following information: 

a. A description of the project as completed, including: (i) a topographic 

area map showing the well pads. multi-phase pipelines, and central liquids 

gathering: (ii) a process description with a summar y of gas. condensate 

and water production rates since project startup: (iii) process flow 

diagrams for a typical well pad and for central liquids gathering 

equipment; (iv) a representative condensate liquids sample analysis from a 

well pad and from the outlet of central liquid separation: and (v)the API 

gravity and RVI' for such required condensate samples: 

b. A discussion of the operating challenges presented by the Multi-Phase 

Pilot and their means of resolution; 

c. An itemization of the Added Incremental Costs of the project as 

completed: 

d. An itemized estimate of both incremental added and saved Operating costs 

compared to conventional gas gathering methods: and 

e. A description of air quality and other environmental benefits attributable 

to the project, together with any calculations and process simulations used 

to estimate air emission reductions and natural gas conserved. 

90. General Record-Keeping Requirement: Kerr-McGee shall maintain records and 

inlormation adequate to demonstrate its compliance with the requirements of this Section VIII. 

and any applicable regulatory requirements, and shall report the status of its compliance with
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these requirements in its Annual Reports until the Multi-Phase Pilot is fully implemented and 

operating, as set forth in Section XII (Reporting Requirements). 

IX. PERFORMANCE OPTIMIZATION REVIEW 

91. Within one year after the date of lodging ol this Consent Decree. Kerr-McGee 

shall complete a Performance Optimization Review ('POR") to increase energy efficiency and 

enhance product recovery at five facilities in the Uinta Basin and five facilities in the 1)-i Basin 

in accordance with the Scope of Work attached as Appendix L. '[he five facilities in the Uinta 

Basin shall consist of four well-site facilities (two shall he at least five y ears old, one shall be 

less than live years old, and one shall he a ne drill) and one (I) compressor station. Ihe five 

facilities in the D-J l3asin will consist of four well-site facilities (tvo shall be at least ten years 

old, one shall be less than ten years old, and one shall be a new drill) and the Platteville Facility. 

92. Kerr-McGee's FOR shall be performed by third-party consultants acceptable to 

[PA and CDPI-lF. Performance of the POR may be temporarily suspended during entry 

pursuant to Paragraph 140. 

93. The scope oithe POR is expressly limited to the following activities, as set Forth 

in the POR SOW: 

a.	 Pressure Relief Devices - repair or replace components, as appropriate, to 

specifically reduce product losses; 

h.	 Pneumatic Controllers - evaluate br use ol lo-bleed devices or 

instrument air: 

c.	 Production Separators - identif'v optimal pressures and temperatures. and 

reset as needed;
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d. Dehydrators - evaluate lbr use ot condensers, flares, flash tanks and 

electric pumps to reduce product losses; 

e. Internal Combustion Engines evaluate maintenance practices and 

planned shutdown procedures to niinimize product losses from blow down 

and the use of starter gas: 

I'.	 Flare and Vent Systems - evaluate flare and vent s y stem components and 

associated operating procedures to reduce the loss of product, where 

possible; 

g.	 Producing Wells - install plunger lifts and perform green completion" 

practices on new wells, as appropriate: 

Ii.	 Operating Pressures - review and optimi e. where possible: and 

Component Inspections and Repairs - perform component inspections 

using OVA, lVA, or other CDPI 1k-approved leak detection field 

equipment and repair or replace leaking components, as appropriate, to 

enhance product recovery. 

94.	 POR Reports. Within 60 Days of completion of' the POR, Kerr-McGee shall 

submit a POR Report to EPA for the Uinta Basin and a POR Report to C1)Pl IF for the D-J Basin 

which shall include:

a. the contractor(s) used to conduct the POR; 

b. the name, location and original construction date of each of the well-site 

facilities and the compressor station at which the POR was completed:
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c. a general description of the components by type and service that were 

inspected, how they were inspected, a summary and description of any 

repairs made, an estimate ol natural gas conserved as a result ot the repairs 

to the extent quantifiable, and the repair cost: 

d. a general description ol the pressure relief devices that ere inspected. 

how they were inspected, a summary description of any repairs made, an 

estimate of natural gas conserved as a result of the repairs to the extent 

quantifiable, and the repair cost: 

an evaluation of pneumatic devices for use ol lo -bleed devices or 

instrument air, and potential product losses avoided: 

a description of the review of production separators, identification ol'those 

for which optimal pressures and temperatures were calculated and how 

that was done; a comparison of those values to prior separator operating 

conditions, a summar y ol'the adjustments to pressures or temperatures that 

were made. an estimate of the amount of natural gas conserved as a result, 

and the cost if' significant, to adjust pressures and temperatures: 

a description of the evaluation of dehydrators for the use of condensers, 

flares, flash tanks, and electric pumps; a summary of' the projects 

identified as a result of such review for possible future implementation by 

Kerr-McGee on a voluntary basis: il'sut'ficient data exists to prepare an 

estimate. an estimate of' the amount of' natural gas potentially conserved ii 

such projects were implemented. and the cost to implement such projects:
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h.	 a description of the review of RICk shutdown procedures to reduce blow 

down and the use of starter gas: a summary of any changes that were made 

based on such review; an estimate of product losses avoided as a result of 

any changes made, if reasonably capable of estimation; and the cost to 

implement such changes; 

a description of the review of flare and vent systems, a summar y of the 

repairs made, if anY: an estimate ol the amount ot natural gas conserved as 

a result of repairs made, and the cost to implement such repairs: 

j. a list of well names and locations at which plunger liii systems were 

installed, ifany, or at which green completion procedures were followed: 

a description of any plunger liii system(s) used and the well condition(s) 

that made such system(s) practicable or how new well completion 

procedures were 'green"; an estimate of the amount of natural gas 

conserved as a result of POR evaluations oh certain producing wells, and 

the cost to implement any such systems and/or procedures; and 

k. a description of how operating pressures were evaluated and, where 

possible, optimized; an estimate of the amount of natural gas conserved as 

a result of such c aluation. and an estimate of the cost. f non-negligible. 

to opti mite operating pressures. 

95,	 Within 120 Days of completion of the P0K, Kerr-McGee may identif y in writing 

to EPA, and as applicable CDPFIE, any areas of non-compliance with the Act and the Colorado 

Act (including federal and state implementing regulations) that are discovered during the P0K.
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Under this Paragraph, for other than PSD/N SR. Kerr-McGee shall include iii its sritten 

submission: (1) a certification pursuant to Paragraph 112 that it has subsequently complied with 

all applicable statutory and regulatory requirements, or it shall propose a schedule for coming 

into compliance; (2) a description of the corrective measures taken, or proposed to be taken; and 

(3) a proposed calculation of any economic benefit pursuant to the EPA Stationary Source Civil 

Penalty Polic y and BEN Model. EPA and/or CDPI IE will revie Kerr-McGee's cerlihcations. 

and/or proposed schedule for compliance, corrective measures, and economic benefit 

calculation(s), and will respond with written concurrence or comments. In the event that EPA 

and/or CDPI-IE do not approve of the proposed corrective measures or economic benefit 

calculation(s). each, as applicable, will respond with written comments. Should EPA and/or 

CDPI 11/ still not agree with the economic benefit calculation(s), EPA and/or CDPI I l's 

independent economic benefit calculations shall he final and payable. If necessar y , the Parties 

will address any PSD/NSR violations as a new and separate enforcement action. Kerr-McGee's 

release fi'om liability as specified in Section XVII (Effect of Settlement/Reservation of Rights) 

for the areas of non-compliance identified and corrected pursuant to this Section IX will take 

efh,ci upon the Plaintit'fs' written concurrence with Kerr-McGee's certification and its payment 

in full of an y economic benefit. An y areas of' non-compliance discovered b y EPA or CDPHE. 

and any disclosures by Kerr-McGee beyond this specific I 20-Day period. are not covered by this 

provision.

X. CiVIL PENALTY 

96.	Within 30 Days after the Effective Date of this Consent l)ecree, Kerr-McGee 

shall pa to the Plaintiffs a total civil penalt y pursuant to Section 113 of' the Act. 42 U.S.C. §
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7413, in the amount of $200,000, with interest accruing from the date on which the Consent 

Decree is entered by the Court at the rate specified in 28 U.S.C. § 1961 as of' the date of entry. 

97. 	  Of the total amount of the ci'vil penalt , Kerr-

McGee shall pay $150,000 to the United States. Kerr-McGee shall make payment b [lectronic 

Funds Iransfer ("[Fl") to the United States Department of Justice ('DOJ"), in accordance with 

current [FT procedures, referencing the United States Attorney's Oflice ("USAO") File Number 

and DOJ Case Number 90-5-2-1-08656. Payment shall be made in accordance with instructions 

provided by the USAO for the District of Colorado. Any funds received after 11:00 a.m. 

([S I/Fill') shall he credited on the next business Day. Kerr-McGee shall provide notice of 

payment. referencing the USAO File Number, DOJ Case Number 90-5-2-1-08656 and the civfl 

case name and case number, to DOJ and to [PA, as provided in Section XX (Notices). 

98. State Payment Instructions: Of the total amount of the civil penalty. Kerr-McGee 

shall pay $50,000 to the State. Kerr-McGee shall make pa y ment by certified, corporate or 

cashier's check drawn to the order of "Colorado Department of Public Health and Fnvironment" 

and delivered to the attention of I .egal Administrative Specialist, Air Pollution Control Division. 

4300 Cherry Creek Drive South, APCD-SS-Bl, Denver, CO 80246-1530. Kerr-McGee shall 

provide notice of payment, referencing USAO File Number and DOJ Case Number 

90-5-2-1-08656, and the civil case name and case number, to CDPHF. as provided in Section 

XX (Notices).

99. No amount ol the civil penalty to he paid by Kerr-McGee shall he used to reduce 

its federal or Colorado tax obligations.
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XI. SUPPLEMENTAL ENVIRONMENTAL PROJECTS 

A.	Iiintah County Road !)ust SEP 

100. Subject to approval b y the Uintah Count\ Commissioners. Ken-McGee shall 

implement a Supplemental Environmental Project ("SEP"), to improve a portion ol a County 

Road in Uintah County, Utah, in the Uinta I3asin. to reduce particulate matter (road dust), in 

accordance with the provisions of Appendix M (the "Road Dust SEP"). The Road Dust SEP 

shall be completed within 12 months after entry of this Decree. In implementing the Road Dust 

SEP. Kerr-McGee shall spend not less than $100,000 in eligible Road Dust SEP costs. Eligible 

Road Dust SEP costs include the costs of planning and implementing the Road Dust SEP. or 

contracting for the work through the Uintah County Roads Department. 

101. Kerr-McGee is responsible for the satisfactory completion of the Road Dust SEP 

in accordance with the requirements of this Consent Decree. Kerr-McGee may use contractors 

or consultants in planning and implementing the Road Dust SEP or coordinating such planning 

and implementation by the U intah Count y Roads Department. "Satisfactory completion" means 

completion of the work in accordance with all work plans and specifications for the project and 

expenditure of not less than $100,000. 

B.	Accelerated Vehicle Retirement State SEP 

102.	No later than 30 Days atler the Effective Date of this Consent Decree, Kerr-

McGee shall implement a SEP to reduce air pollution trom high-emitting vehicles in the Denver 

metropolitan area (the "Accelerated Vehicle Retirement State SEP") by transferring $1 50.000 

("SEP Funds") to the Regional Air Quality Council ("RAQC"). The criteria, terms and 

procedures for the Accelerated Vehicle Retirement State SEP are described in Appendix N. l'he
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transfer of funds to the RAQC shall he by certified, corporate or cashiers check made pa able to 

th Regional Air Quality Council and delivered to the attention of Steve McCannon. Program 

Manager, Regional Air Quality Council, 1445 Market St.. Suite 260. Denver, CO 80202. Prior 

to transferring the funds, Kerr-McGee shall obtain a written statement from the RAQC 

acknowledging and agreeing that the RAQC will expend the SEP Funds to implement the 

Accelerated Vehicle Retirement State SEP in accordance with the criteria. terms and procedure 

described in Appendix N. Within 10 da ys of transferring the SEP Funds, KerrMcGec ill 

provide a copy of the check and the RAQC's written statement to CDPI1E. 

C.	General Requirements 

103. With regard to both the Road Dust SEP and the Accelerated Vehicle Retirement 

State SEP, Kerr-McGee certifies the truth and accurac y of each of the following: 

that, as of the date of' executing this l)ecrce, Kerr-McGee as not required 

to perform or develop either SEP by any federal, state, or local la or 

regulation and was not required to perform or develop the SEPs by prior 

agreement, grant, or as injunctive relief awarded in any other action in any 

forum 

b. that neither SEP is a project that Kerr-McGee as planning or intending to 

construct, perform, or implement other than in settlement of the claims 

resolved in this Decree: 

c. that Kerr-McGee has not received and will not receive credit for either 

SEP in any other enforcement action by a government entity: and



Case 1:07-cv-01034-EWN-KMT Document 2-1 Filed 05/17/07 USDC Colorado Page 45 of 82 

d.	 that Kerr-McGee will not receive any reimbursement for any portion of 

the SEP costs from any other person. 

	

104. 	 1ppetionjppns: Within 30 Days after the date set for completion of 

each SEP. Kerr-McGee shall submit a SEP Completion Report to the United States, and with 

regard to the Accelerated Vehicle Retirement State SEP also to CDPIIE. in accordance with 

Section XIX (Notices) of this Consent Decree. The SEP Completion Reports shall contain the 

following information: 

a.	 a detailed description of' the SEP. as implemented: 

h.	 a description of any problems encountered in completinz the SEP and the 

solutions thereto; 

c. an itemized list of all eligible SEP costs; 

d. certification pursuant to Paragraph 112 that the SEP has been fully 

implemented pursuant to the provisions ofthis l)ecree: and 

e. a description of the air qual it benefits resulting from implementation of 

the SE1. md udi ig an estimate of associated emission reductions. 

	

105.	 [PA, or as applicable CI)Pl lE, may require information in addition to that 

described in the preceding Paragraph 104, which is reasonably necessary to determine 

satisfactory completion of the SEPs or eligibility of SEP costs. Kerr-McGee shall provide such 

additional information to which it has access. 

	

106.	 Within 60 Da y s after receiving each SEP Completion Report, the United States 

and/or CDPFIE shall notify Kerr-McGee whether the SEP at issue has been satisfactorily 

completed. Ifa SEP has not been satisfactorily completed in accordance with all applicable
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work plans and schedules, or if the amount expended on performance of a SEP is less than the 

amount set forth in Paragraphs 100 and 102. stipulated penalties may he assessed under Section 

XIII (Stipulated Penalties) of this Consent Decree. 

1 07. Disputes concerning the satisthctory completion of a SEP and the amount of 

eligible SEP costs may be resolved under Section XV (Dispute Resolution) of this Consent 

Decree. No other disputes arising under this Section shall he subject to Dispute Resolution. 

I 0.	Each submission required under this Section shall he signed h an official with 

knowledge of the SEP and shall bear the certilication language set forth in Paragraph 112. 

109. Any public statement by Kerr-McGee making refi.rence to either SEP. whether 

oral or written, in print, film, or other media, shall include the following language: l'his project 

was undertaken in connection with the settlement of an enforcement action taken on behalf of the 

U.S. Environmental Protection Agency and/or the State of Colorado for alleged violations of the 

Clean Air Act and/or the Colorado Air Pollution Prevention and Control Act." 

Xli. REIORTlN(; REQLJ IREMENTS 

110. Kerr-McGee shall submit the following reports: 

a. All initial performance test results, retest reports, initial status reports. 

progress reports, final reports, notices, and monitoring data pursuant to 

any speci 1k requirement of this Consent Decree for each annual reporting 

period (not a cumulative req ui rem em). 

b. By no later than March I of each year, Kerr-McGee shall submit an 

Annual Report for the preceding calendar year to EPA, and for any 

matters involving the D-J Basin also to CI)PHE. Kerr-McGee shall
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provide a paper and electronic copy of each Annual Report to [PA and, as 

applicable, CDPHE. The Annual Report shall: (I) describe all work or 

other activities that Kerr-McGee performed pursuant to any requirement 

of this Consent Decree during the applicable reporting period: (ii) transmit 

any speciflc (non-annual) reports to be included in an Annual Report: (iii) 

describe compliance status: and (iv) describe any non-compliance with the 

requirements of this Consent Decree and explain the likely cause(s) of the 

violation(s) and the remedial steps taken, or to be taken, to prevent or 

minimize such violation(s). 

c.	If Kerr-McGee violates, or has reason to believe that it ma y violate, any 

requirement of this Consent l)ecree. Kerr-McGee shall noti f\ [PA, and as 

applicable C1)Pl IF. of such violation(s), and its likel y duration. in writing. 

within 10 Days of the Day Kerr-McGee first becomes aware of the 

violation(s), or potential violation(s), with an explanation of the likely 

cause of' such violation(s) and the remedial steps taken, or to be taken, to 

prevent or minimize such violation(s) should it occur. It' the cause of a 

violation cannot he full y explained at the time the noti [cation is due, 

Kerr-McGee shall state this in the notice, investigate the cause of each 

such violation in the event that it occurs. and submit a full written 

explanation of the cause of the violation within 30 Days of' the date that 

Kerr-McGee determines such cause. Nothing in this Paragraph relieves
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Kerr-McGee of its obligation to provide the notice required by Section 

XIV (Force Majeure). 

111	 All reports shall be submitted to the persons designated in Section XIX (Notices) 

of this Consent Decree. 

112. Each Annual Report submitted h Kerr-McGee shall be signed h a Responsible 

011icial. All other reports or submissions may be signed by a delegated employee representative. 

unless otherwise required by applicable statute or regulation. All reports and submissions shall 

include the following certification: 

I certify under penalty of' la that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best ol'my 
knowledge and beliel true, accurate and complete. 

113. ftc reporting requirements ol this Section shall continue until termination of this 

Consent Decree: however, upon written agreement h\ EPA, or as applicable CDPI ll. where a 

(:oiseiit Decree reporting requirement is added to a IThal litle V permit or other non-Title V 

permit such that the permit meets or exceeds such Consent Decree reporting requirement. Kerr-

McGee may fulfill that Consent Decree reporting requirement by notiling EPA, and as 

applicable C[)PElE, that the required report has been provided pursuant to a permit requirement. 

and by identifying the relevant permit in Kerr McGee's Annual Reports, submitted pursuant to 

this Section XII (Reporting Requirements). 

114. Any information provided pursuant to this Consent Decree ma he used b the 

United States or as applicable the State in any proceeding to enforce the provisions of this
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Consent Decree and as otherwise permitted by law, except for disclosures made pursuant to 

Paragraph 95 ol this Consent Decree. 

Xlii. STIPU LATEL) PENALTIES 

115.	 Kerr-McGee shall be liable for stipulated penalties to the United States and the 

State Ibr violations of this Consent Decree as specified below, unless excused under Section XIV 

(Force Majeure), or reduced or waived by one or both Plaintiffs pLirsuant to Paragraph 121 of 

this Decree. A violation includes failing to perform any obligation required by the terms of this 

Decree, including any work plan or schedule approved under this Decree, according to all 

applicable requirements of this Decree and ithin the specified time schedules established k or 

approved under this Decree. 

a.	 Low-Emission Dehydrators (Section IV.A.). 

- Violation Stipulated Penalty 

For failure to provide written notice as 
required b	 Paragraph 8 per unit per Da .

For each unit: $200 per Day for the first 30 
Da\ s of noncompliance. $500 fer Da	 from 
the 3 1 ' to ô'	 Day of noncompliance, and 
$1,000 per Day thereafter. 

2. For failure to install and operate Low- 
Emission Dehydrators at new facilities as 
required by Paragraph 9.

For each unit: $1,000 per Day for the first 30 
Days of noncompliance. $1,500 per Day 
from the 3U' to 60' 	 Day of noncompliance. 
and $2,000 per Day thereafter. 

3. For failure to provide written notice as 
required by Paragraph 10.

For each unit: $200 per Day for the first 30 
Days of noncompliance. $500 per Day from 
the 31 ' to	 1)av of noncompliance, and 
$1 .000 per Day thereafter. 

4. l'or failure to maintain records and 
information as required by' Paragraph 11.

For each unit: $200 per l)ay for the first 30 
I)as of noncompliance, $500 per l)av liom 
the 31 ' to 60" 1)a	 of noncompliance, and 
$1 ,000 per Day thereafter,
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b.	 Condensate Storage 'lanks (Section IV.[3.). 

Violation Stipulated Penalty 

1. For failure to install and operate a 
flare, VRU. or other non-flare 
alternative as required by 
Paragraphs 12, 18. & 20.

For each unit: $1,000 per Day for the flrst 30 
Days of noncompliance, $2,500 per Da y from 
the 31	 to 60th Day of noncompliance, and 
$5,000 per Day thereafter. ________ 

2, For ftulure to submit a worksheet on 
flare design and certiflcation of 
compliance as required by 
Paragraphs 13. 1 5. 22. & 24.

For each unit: $200 per Da y for the first 30 
Days of noncompliance. $50() per Day from the 
3F to 60h1 Day of noncompliance, and $1 .00() 
per Day thereafter. ________ 

3. For failure to conduct inspections, 
submit reports, maintain records and 
apply to amend Title V permit 
applications as required by 
Paragraphs 16, 17, 19, 25, 26 & 27.

For each unit: $200 per Day for the flrst 30 
Days of noncompliance. $500 per Day from the 
31	 to 60th Day of noncompliance. and $1,000 
per Day thereafter. 

________ 

4. For failure to maintain records and 
information as required h) 
Paragraph 28.

For each unit: $200 pc' 	 Day fbr the first 30 
1)avs of noncompliance. $500 per l)av from the 
31	 to 60h	 I)av of noncompliance, and 51.000 
per Da\ thereafter.
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c.	 Compressor Engines (Section lV.C. & 1).). 

Violation Stipulated Penally 

_____

For failure to install emission 
controls on RICE or alternativel y 
replace with new RICE as required 
by the dates set ftrth in Paragraphs 
30, 31, 40, &49.

For each engine: $1 .000 per Day for the first 30 
Days ol noncompliance. $2,500 per Day trom 
the 31	 to 60th Day of noncompliance, and 
$5,000 per Day thereafter. 

2. For failure to conduct initial 
perfornmnce test on the RICE 
emission controls as required by 
Paragraphs 35. 43, & 51.

_____________________________________ 
For each engine: $500 per Day for the first 30 
Days of noncompliance, $1,000 per Day from 
the 31 s to 6011 Day of noncompliance, and 
$1,500 per Day thereafter. ______ 

3. For failure to retest and submit a 
report as required by Paragraphs 36, 
44, & 52.

For each engine: $500 per Day for the first 30 
Days of noncompliance. $1,000 per Day from 
the 31	 to 6011 Day of noncompliance, and 
$1,500 per Day thereafter. 

4. For failure to submit an O&M plan 
as required by Paragraph 37.

$200per Day for the first 30 Da y s of 
noncompliance, $500 per Day from the 3lt to 
60th Day of noncompliance, and $1,000 per Day 
thereafter. 

5. For failure to conduct semi-annual 
tests on RICE emission controls on a 
semi-annual, calendar-year basis as 
required by Paragraphs 45 & 53.

For each engine: $500 per Day br the first 30 
Days of noncompliance. $1,000 per Da y from 
the 31	 to 60111 Da y of noncompliance, and 
$1,500 per Day thereafter. ______ 

6. For failure to submit reports as 
required by Paragraphs 46, 47, 54, & 
55.

For each report: $200 per Day for the first 30 
Da y s of noncompliance. $500 per Day from the 
31st to 60h11 Day of noncompliance, and $1 .000 
per Day thereafter. 

7. For failure to maintain records and 
apply to amend Title V permits as 
required by Paragraphs 38. 39, 56 & 
57.

For each engine: $200 per Day for the first 30 
Days of noncompliance, $500 per Day from the 
3151 to 60th	 Day of noncompliance, and $1,000 
per Day thereafter. 

8 

______

For failure to comply with the NOx 
control requirements and CO 
destruction efficiency required by 
Paragraphs 32 and 33.

For each engine: $500 per Day for the first 30 
Days of noncompliance. $1,000 per Da\ from 
the 31st to 6O	 Day of noncompliance, and 
$1,500 per Day thereafter.
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d.	 Pneumatic Controllers (Section IV, F.). 

Violation Stipulated Penalty 

1. 

________

For failure to complete the first one- 
half of the Pneumatic Controller 
retrofits as required by Paragraph 59 
in the Uinta Basin (as one project) 
and in the D-J Basin (as a separate 
project).

For each project: $500 per Day for the first 30 
Days of noncompliance, $1,000 per Day from 
the 31	 to 601 Day of noncompliance, and 
$1,500 per Day thereafter. 

____________________________________________________ 

2. 

_______

For failure to complete all the 
remaining Pneumatic Controller 
retrolits as required b	 Paragraph 60 
in the Uinta Basin (as one project) 
and in the D-J Basin (as a separate 
project).

For each project: $500 per Day for the first 30 
Days of noncompliance, $1 .000 per Day from 
the 31	 to 6011	 Day of noncompliance, and 
$1,500 per Day thereafter. 

____________________________________________________ 

3. For failure to provide a final 
completion report for retrofitting 
Pneumatic Controllers in the Uinta 
Basin and the D-J Basin as required 
by Paragraph 62.

For each project: $100 per Day for the first 30 
Days of noncompliance, $250 per Day from the 
311 to 60111 Day of noncompliance, and $500 per 
Day thereafter. 

______ 

4. For failure to replace high-bleed 
Pneumatic Controllers in the D-J 
Basin as required by Paragraph 6 I.

$100 per Day for the first 30 1)ays of 
noncompliance. $250 per Day from the 31	 to 
60111	 Day of noncompliance, and $500 per Day 
therea tier. 

5. For failure to install low or no-bleed 
Pneumatic Controllers at newly 
constructed facilities in the Uinta 
Basin or the D-J Basin as required by 
Paragraph 63.

For each project: $100 per I)a y for the first 30 
Days of noncompliance. $250 per Day from the 
31st to 6015 Day of noncompliance. and $500 per 
I)ay thereafter. 

______ 

6. For fiuilure to implement Appendix I 
and maintain records as required b y 
Paragraphs 64 & 65.

For each project: $200 per Da y for the tirst 30 
l)avs of noncompliance. $500 per l)av troni the 
31	 to 601 l)av of noncompl ance. and $1 .000 
per 1)ay thereafter.
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e.	 Sulfur Removal Techno'ogy (Section IV.F.). 

Violation Stipulated Penalty 

I. 

_______

For failure to install and operate 
liquid-bed sulfur removal technology 
in the Uinta Basin as required by 
Paragraph 66.

For each unit: $1,000 per Day for the first 30 
l)ays of noncompliance. $2.50() per 1)a\ from 
the 31	 to 60th l)av of noncompliance, and 
$5,000 per 1)a	 thereafter. 

2. 

_______

For failure to submit notification of 
each installation as required by 
Paragraph 67. 

_______________________________________

For each unit: $100 per Day for the first 30 
Days of noncompliance. $200 per Day from the 
31st to 60tj1 Day of noncompliance, and $500 per 
Day thereafter. 

3. For failure to maintain records as 
required by Paragraph 68.

For each unit: $100 per Day for the first 30 
1)ays of noncompliance, $250 per Day from the 
3 1' to 60th Day of noncompliance. and $500 per 
1)a	 thereafter.
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1.	 Administrative Requirements (Section V). 

Violation Stipulated Penalty 

lor liIure to submit a proposed 
O&M plan as required by Paragraph 
69.

$200 per Da y for the first 30 Da y s of 
noncompliance, $500 per Da y from the 31	 to 
601 Da y of noncompliance, and $1 .000 per Da 
thereafter. 

2. For failure to timely implement the 
approved O&M plan as required by 
Paragraph 71.

$500 per Day fbr the first 30 Days of 
noncompliance, $1,000 per Day from the 3 V to 
60th Day of noncompliance, and $1,500 per Day 
thereafter. 

3. For failure to submit a proposed 
permit amendment For a consolidated 
allowable VOC limit fbr the Fort 
Lupton Facilit y as required by 
Paragraph 72.

$200 per Day for the first 30 Days of 
noncompliance, $500 per Da y from the 3 V' to 
60" Day of noncompliance, and $1 .000 per Da\ 
thereafter. 

_____ 

4. For failure to apply to amend the 
Title V permit as required by 
Paragraph 73.

$200 per Day fbr the lirst 30 Days of 
noncompliance. $500 per Day From the 3l 	 to 
60hh1 Day of noncompliance. and $1,000 per Day 
thereafter. 

5 For failure to comply with the 
interim emission limit established in 
Paragraph 73.

$500 per Day for the first 30 Day s, $1,000 per 
Day for the 31' to 60" Day. and $1,500 per Day 
thereafter 

Ambient Air Monhlormg (Section VII). 

Violation Stipulated Penalty 

For failure to fund the purchase of 
ambient air monitoring station(s) as 
required by Paragraph 80.

$200 per Day for the first 30 Days of 
noncompliance, $500 per Day from the 3 V to 
60th Day of noncompliance, and $1,000 per Day 
thereafter.
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h.	 Multi-Phase Pipingifankless Well-Site Pilot Project (Section VIII). 

Violation Stipulated Penalty 

For failure to complete the 
Feasibility Study, submit a written 
Feasibility Study report, submit a 
proposed SOW for the 
implementation of the Multi-Phase 
Pilot, or provide an Added 
Incremental Cost report as required 
by Paragraphs 83, 84, & 85. per 
dcli verabl e.

$200 per Day for the first 30 Days of 
noncompliance. $500 per Day from the 31st to 
60th Day of noncompliance, and $1,000 per Day 
thereafter. 

2. For failure to submit a semi-annual 
progress report as required by 
Paragraph 87.

$200 per Day for the first 30 Days of 
noncompliance, $500 per Day from the 3l 	 to 
60th Day of noncompliance, and $1,000 per Day 
thereafter. 

3. For failure to implement and 
complete the Multi-Phase Pilot as 
required by Paragraphs 86 & 88.

$500 per Day for the first 30 Days of 
noncompliance. $1,000 per Day from the 3lto 
60h1 1)av of noncompliance, and $1,500 per Day 
thereafter. 

4. For failure to submit a final report as 
required by Paragraph 89.

$200 per Day for the first 30 l)avs of 
noncompliance. $500 per Day from the 31st to 
60th Day of noncompliance, and $1,000 per Day 
thereafter. 

5. For failure to maintain records as 
required by Paragraph 90.

$200 per Day for the first 30 Days of 
noncompliance, $500 per Day from the 31st to 
60t t [)ay of noncompliance, and $1,000 per 
Day thereafter.
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Performance Optimization Review (Section IX). 

Violation Stipulated Penalty 

For failure to complete the POR by 
the date specified in Paragraph 91 for 
either the Uinta Basin or the 1)-i 
Basin. as separate projects.

For each project: $500 per Day for the first 30 
Days of noncompliance. $1,000 per Day from 
the 31	 to 60	 Day of noncompliance, and 
$1,500 per Day thereafter. 

2. For failure to submit a POR report as 
required by Paragraph 94.

$200 per Day for the first 30 Days of 
noncompliance, $500 per Day from the 3l 	 to 
60111 Day of noncompliance, and $1,000 per 
Day thereafter. 

SEPs (Section Xl). 

Violation Stipulated Penalt) 

k- failure to transftr funds to the 
Uintah County Road Department by 
the date specified in Paragraph 100.

For each project, $500	 1)av for the first 
30 1)ays of noncompliance, $1,000 per Day 
froni the 3 U to 6011 Day of noncompliance, and 
$1,500 per Day thereafter 

2. For failure to transfer SEP Funds to 
the RAQC by the date specified by 
Paragraph 102.

For each project, $500 per Day for the first 
30 Days of noncompliance, $1,000 per Day 
from the 3 1St to 6O	 Day of noncompliance, and 
$1 ,500 per Day thereafter _______ 

3.
_______________________________________ 
For failure to submit a report as 
required by 104.

$200 per Day for the first 30 1)ays of 
noncompliance, $500 per Da\ from the 315 to 
601 Day of noncompliance, and $1,000 per Da 
thereafter, 

4. For failure to spend at least the 
amounts set forth in Paragraphs 100 
or I 02. 
________________________________

For each SEP. an amount equal to the difference 
between the amount of total eligible SEP costs 
expended and the amount set fbrth in 
Paragraphs 100 or 102.

116.	 Late Pa y ment of Civil PenaIt  : If Kerr-McGee fails to pa the civil penalt\ 

required to be paid under Section X (Civil l'enalt y ) of this Consent Decree to the United States 
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or as applicable the State, when due, Kerr-McGee shall pay a stipulated penalty of $1,000 per 

Day for each Day that the payment is late. 

117. Stipulated penalties under this Section shall begin to accrue on the Day after 

performance is due or on the Da y a violation occurs, hichever is applicable, and shall continue 

to accrue until performance is satisfactorily completed or until the violation ceases. Stipulated 

penalties shall accrue simultaneously for separate violations of this Consent Decree. 

118. Kerr-McGee shall pay any stipulated penalty within 30 Days of receipt of written 

demand of the United States, or as applicable the State, and shall continue to make such 

pa'ments ever 30 Days thereafter until the violation(s) no longer continue, unless Kerr-McGee 

elects within 20 E)ays of receipt of written demand from the United States, or as applicable the 

State. to dispute the accrual of' stipulated penalties in accordance with the provisions in Section 

XV (Dispute Resolution) of' this Consent Decree. 

119. For violations that concern or relate to facilities in the Uinta Basin, Kerr-McGee 

shall pay the total amount ofstipulated penalties to the tinited States. lor 'violations that concern 

or i-elate to facilities in the 1)-i Basin. Kerr-McGee shall pay 40 percent to the United States and 

60 percent to the State. 

120. Kerr-McGee shall pay stipulated penalties in accordance with the federal and state 

payment instructions set forth in Paragraphs 97 and 98. 

121. The United States or the State may, in the unreviewable exercise of' their 

respective discretion. reduce or waive stipulated penalties otherwise due such Plaintiff under this 

Consent Decree. The determination by one Plaintiff' not to seek stipulated penalties, or
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subsequentl y to waive or reduce the amount it seeks, shall not preclude the other Plaintiff ftorn 

seeking the lull amount of stipulated penalties Owing. 

	

122.	Stipulated penalties shall continue to accrue as provided in Paragraph 117 during 

any dispute, with interest on accrued stipulated penalties payable and calculated by the Secretary 

of ireasury, pursuant to 28 U.S.C. § 1961, but need not be paid until the following: 

a. If the dispute is resolved by agreement or by a decision ol Plaintiffs 

pursuant to Section XV (Dispute Resolution) of this Consent Decree that is 

not appealed to the Court, Kerr-McGee shall pay accrued stipulated 

penalties and accrued interest agreed or determined to be owing within 30 

Days of the effective date of such agreement or the receipt of Plaintiffs' 

decision. 

b. If the dispute is appealed to the Court. and the Plainti ft's prevail in whole or 

in part, Kerr-McGee shall pay all accrued stipulated penalties determined 

by the Court to be owing. together with accrued interest, within 60 l)ays of 

receiving the Court's decision or order, except as provided in Subparagraph 

c.. below. 

c. If any Party appeals the Court's decision. Kerr-McGee shall pa y all accrued 

penalties determined by the appellate court to be owing. together with 

accrued interest, within 15 Days of receiving the tinal appellate court 

decision, 

	

123.	Kerr-McGee shall not deduct stipulated penalties paid under this Section XIII in 

calculating its federal or state income tax.
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I 24.	 Subject to the provisions of' Section XVII (i/t'f'ect of' Settlement/Reservation of' 

Rights), the stipulated penalties provided for in this Consent Decree shall be in addition to any 

other rights, remedies, or sanctions available to the United States for Kerr-McGee's violation of 

this Consent Decree or applicable law. Where a violation of'this Consent Decree is also a 

violation of the Act or regulatory requirements of' the Act, or the Colorado Act or the regulatory 

requirements of' the Colorado Act, Kerr-McGee shall be allowed a dollar-for-dollar credit. for 

any stipulated penalties paid, against any statutory penalties imposed for such violation. 

XIV. FORCE MAJEURE 

125. if any event occurs which causes or may cause a delay or impediment to 

performance in complying with an y provision of this Consent Decree (e g. ould require 

operation in an unsafe manner), and hich Kerr-McGee believes qualifies as an event of Juice 

Ma/eute, Kerr-McGee shall notify the Plaintiffs in writing as soon as practicable. but in any 

event within 45 Days of when Kerr-McGee first knew of' the event or should have known of the 

event by the exercise of reasonable diligence, in this notice Kerr-McGee shall specifically 

reference this paragraph of this Consent Decree and describe the anticipated length of time the 

delay may persist, the cause or causes of' the delay, the measures taken and/or to he taken by 

Kerr-McGee to prevent or rninimi/e the delay and the schedule by hich those measures will be 

implemented. Kerr-McGee shall adopt all reasonable measures to avoid or minimite such 

delays.

126. Failure by Kerr-McGee to substantiall y compl y ith the notice requirements of 

Paragraph 125. as specified above, shall render this Section voidable h the Plaintiffs, as to the
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specific event for which Kerr-McGee has failed to comply with such notice requirement. If so 

voided, this Section shall he of no effect as to the particular event involved. 

127. The Plaintiffs shall notif y Kerr-McGee in riting regarding their agreement or 

disagreement with any claim of a Force Majeure event within 45 Days of receipt of each Force 

Majeure notice provided under Paragraph 125. 

128. If the Plaintiffs agree that the delay or impediment to performance has been or 

will be caused by circumstances beyond the control of Kerr-McGee, including any entity 

controlled or contracted by it. and that Kerr-McGee could not have prevented the delay by the 

exercise of reasonable diligence, the Parties shall stipulate to an extension of the required 

deadline(s) for all requirement(s) affected by the delay b y a period equivalent to the delay 

actually caused by such circumstances, or such other period as may be appropriate in light of the 

circumstances. Such stipulation may be filed as a modification to this Consent Decree by 

agreement of the Parties pursuant to the modification procedures established in this Consent 

Decree. Kerr-McGee shall not he liable lbr stipulated penalties lbr the period of an y such delay. 

1 29.	If the Plaintiffs do not agree that the dela y or impediment to perfbrmance has 

been or will be caused by circumstances beyond the control of Kerr-McGee. including any entity 

controlled or contracted by it. the position of the Plaintiffs on the Force Majeure claim shall 

become final and binding upon Kerr-McGee. and Kerr-McGee shall pay applicable stipulated 

penalties, unless Kerr-McGee submits the matter to this Court for resolution h filing a petition 

tbr determination with this Court within 20 business Das afler receiving the written notification 

of the Plaintiffs as set forth in Paragraph 127. In the event that the United States and the State 

disagree, the position of the United States shall become the Plaintiffs' final position with regard
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to Kerr-McGee's Force Majeure claim. Once Kerr-McGee has submitted such matter to this 

Court, the Plaintiffs shall have 20 business Days to file a response to the petition. If Kerr-

McGee submits the matter to this Court for resolution and the Court determines that the dela or 

impediment to performance has been or will be caused by circumstances beyond the control of' 

Kerr-McGee, including any entity controlled or contracted by Kerr-McGee, and that it could not 

have prevented the delay by the exercise of reasonable diligence, Kerr-McGee shall he excused 

as to such event(s) and delay (including stipulated penalties) for all requirements affected b y the 

dela\ for a period of' time equivalent to the dela\ caused b y such circumstances or such other 

period as may be determined by the Court. 

130. Kerr-McGee shall bear the burden of proving that any delay of any requirement(s) 

of' this Consent Decree was (were) caused by or will be caused by circumstances beyond its 

control, including any entity controlled or contracted b Kerr-McGee. and that it could not have 

prevented the delay by the exercise of reasonable diligence. Kerr-McGee shall also bear the 

burden of proving the duration and extent of any delay(s) attributable to such circumstances. An 

extension of one compliance date based on a particular event may, but does not necessarily. 

result in an extension of a subsequent compliance date or dates. Unanticipated or increased costs 

or expenses associated with the performance of obligations under this Consent I)ecree shall not 

constitute circumstances be y ond the control of' Kerr-McGee. 

131 .	 As part of the resolution of an y matter submitted to this Court under this Section. 

the Parties by agreement, or this Court by order, may in appropriate circumstances extend or 

modify the schedule for completion of work under this Consent Decree to account for the delay 

in the work that occurred as a result of any delay or impediment to performance on which an
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agreement by the Plaintiffs or approval by this Court is based. Kerr-McGee shall be liable for 

stipulated penalties for its failure thereafter to complete the work in accordance with the 

extended or modified schedule, except to the extent that such schedule is further modified, 

extended or otherwise atiected by a subsequent Force Majeure event under this Section XIV. 

XV. DISPUTE RESOLUTION 

132. Unless otherwise expressly provided for in this Consent Decree, the dispute 

resolution procedures of this Section shall be the exclusive mechanism to resolve disputes arising 

under or with respect to this Consent Decree. For any dispute that concerns 1)-i Basin Facilities. 

the provisions ol this Section apply equall y to both the United States and the State. as Plaintiffs. 

133. 1nlbrmaLPniicJftillco: An y dispute subject to Dispute Resolution under 

this Consent Decree shall first be the subject ol informal negotiations. Ihe dispute shall be 

considered to have arisen when Kerr-McGee sends the Plaintiff(s) a written Notice of Dispute. 

Such Notice of Dispute shall state clearly the matter in dispute. 'lhe period of informal 

negotiations shall not exceed 20 Days from the date the dispute arises, unless that period is 

modified h written agreement. If the Parties cannot resolve a dispute by informal negotiations. 

then the position advanced by the Plaintiff(s) shall he considered binding unless, within 20 l)avs 

aller the conclusion of the informal negotiation period. Kerr-McGee invokes formal dispute 

resolution procedures as set forth below. In the event that the United States and the State are 

unable to reach agreement with regard to Kerr-McGee's claim, the position of the United States 

shall be the Plaintiffs' final position. 

134. Formal Dispute Resolution: Kerr-McGee ma y only invoke formal dispute 

resolution procedures, within the time period provided in the preceding Paragraph. by serving on
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the Plaintiff(s) a written Statement of Position regarding the matter in dispute. The Statement of 

Position shall include, but may not necessarily be limited to, any factual data, anal y sis, or 

opinion supporting Kerr-McGee's position and an y supporting documentation relied upon by 

Kerr-McGee.

135. The Plaintiff(s) shall serve its (their) Statement of Position within 30 Days of 

receipt of Kerr-McGee's Statement of Position. The Plaintiff(s)' Statement of Position shall 

include, but may not necessarily be limited to. any factual data, analysis. or opinion supporting 

that position and any supporting documentation relied upon by the Plaintiff(s). The Plaintiff(s)' 

Statement of Position shall be binding on Kerr-McGee. unless Kerr-McGee tiles a motion for 

judicial review of the dispute in accordance with Paragraph 136. In the event that the United 

States and the State are unable to reach agreement with regard to Kerr-McGee's claim, the 

position of the United States shall be the Plaintiffs' flnal position. 

136. Kerr-McGee may seek judicial review ot the dispute by tiling \vith the Court and 

serving on the Plaintiff(s), in accordance with Section XIV of this Consent Decree (Notices). a 

motion requesting judicial resolution of the dispute. The motion host he tiled within 30 I)ays of 

receipt of the Plaintiff(s)' Statement of Position pursuant to the preceding Paragraph. Ihe 

motion shall contain a written statement of Kerr-McGee's position on the matter in dispute, 

including any supporting factual data, analysis. opinion, or documentation, and shall set forth the 

relief requested and any schedule within which the dispute must he resolved for orderly 

implementation of the Consent Decree.
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137. ftc Plaintilis) shall respond to Kerr-McCee ' s motion within the time period 

aflosed by the Local Rules of the Court. Kerr-McGee may lle a reply memorandum, to the 

extent permitted by the Local Rules and allowed by the Court. 

138. Except as otherwise provided in this Consent Decree, in any dispute brought 

under Paragraph 133, Kerr-McGee shall bear the burden of demonstrating that its position 

complies with this Consent Decree. 

1 39.	 The invocation of dispute resolution procedures under this Section shall not, by 

itself, extend, postpone, or affect in any way any obligation of Kerr-McGee under this Consent 

Decree, unless and until final resolution of the dispute so provides. Stipulated penalties with 

respect to the disputed matter shall continue to accrue from the first Day of alleged 

noncompliance, but payment shall be stayed pending resolution ol the dispute as provided in 

Paragraph 122. If Kerr-McGee does not prevail on the disputed issue, stipulated penalties shall 

he assessed and paid as provided in Section XIII (Stipulated Penalties). 

XVI. INFORMATION COLLECTION AND RETENTION 

140.	 The United States, and its representatives, including attorneys, contractors, and 

consultants, shall have the right of' entry into any facilit y covered by this Consent Decree. and the 

State. and its representatives, including attorne y s, contractors, and consultants, shall have the 

right of entry into any facility in the 1)-i Basin subject to any requirement of this Consent 

Decree, at all reasonable times, upon presentation of' credentials, lbr the purpose of monitoring 

compliance with any provision of this Consent Decree, including to: 

a. monitor the progress of activities required under this Consent Decree: 

b. inspect equipment and facilities covered by this Consent Decree: and
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c.	 inspect and copy docunients, records, or other infbrniation to be 

maintained in accordance with the terms of this Consent Decree. 

141. Kerr-McGee shall be entitled to: (1) splits of samples, where feasible, and (2) 

copies of any sampling and anal y tical results, documentary evidence and data obtained by the 

United States or the State pursuant to I'aragraph 140 of this Consent Decree. 

142. Until live years aller the termination of this Consent Decree, Kerr-McGee shall 

retain, and shall instruct its contractors and agents to preserve, all non-identical copies of all 

documents, records, or other information (including documents, records, or other inft)rmation in 

electronic form) iii its or its contractors' or agents' possession or control, or that come into its or 

its contractors' or agents' possession or control, and that relate in an y manner to Kerr-McGee's 

performance of its obligations under this Consent Decree. Such documents, records, or other 

information may be kept in electronic form, this information-retention requirement shall appk 

regardless of' any contrary corporate or institutional policies or procedures. At any time during 

this information-retention period, upon request by the United States or the State. Kerr-McGee 

shall provide copies of an y non-privileged documents. records, or other information required to 

he maintained under this Paragraph. 

143. At the conclusion of'the information-retention period provided in the preceding 

Paragraph, Kerr-McGee shall notify the United States and the State at least 90 Days prior to the 

destruction of any documents, records, or other information subject to the requirements of the 

preceding Paragraph and, upon request by the United States or the State. Kerr-McGee shall 

deliver the requested non-privileged documents, records. or other infbrmation to [PA or 

Cl)Pl I
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144. Kerr-McGee may assert that certain documents, records, or other information is 

privileged under the attorney-client privilege or any other privilege recogni/ed b y fderal and/or 

state law. If Kerr-McGee asserts such a privilege. it shall provide the following: (I) the title of 

the document, record, or information: (2) the date of the document, record, or intbrmation: (3) 

the name and title of' each author of the document, record, or infoniiation; (4) the name and title 

of each addressee and recipient; (5) a description of the subject of the document, record, or 

information; and (6)the privilege asserted by Kerr-McGee. however, no linal documents, 

records or other information that Kerr-McGee is explicitly required to create or generate to 

satist a speci tic requirement of this Consent Decree shall be withheld on the grounds of 

privilege.

145. Kerr-McGee may also assert that information required to be provided under this 

Section is protected as Confidential Business Information ("CBI") under 40 C.F.R. Part 2 and/or 

C.R.S. § 25-7-111(4). As to any information that Kerr-McGee seeks to protect as C13l. Kerr-

McGee shall follow the procedures set lorth in 40 CF. R. Part 2 and/or C.R.S. § 25-7- I 11(4). 

146. This Consent Decree in no way limits or affects an right of entry and inspection. 

or an y right to obtain information, held by the United States or the State pursuant to applicable 

lderal or state laws, regulations, or permits, nor does it limit or affect any duty or obligation of 

Kerr-McGee to maintain documents, records, or other information imposed by applicable federal 

or state laws, regulations. or permits.
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XVII. EFFECT OF SETTLEMENT/RESERVATION OF RIGHTS 

	

147.	I his Consent Decree resolves all civil claims of the United States and the State 

br violations alleged in the Complaint and Complaint in Intervention through the date ol lodging 

ofthis Consent Decree. 

	

148.	This Consent Decree further resolves the civil and administrative claims, ifanv, 

of the United States and the State for civil penalties and injunctive relief', through the date of 

lodgin g of' this Consent Decree, under the PSI) requirements of' Part C of the Act, and the 

regulations promulgated thereunder at 40 C.F.R. 52.21 (the "PSi) Rules"). and Section 25-7-

101 elseq. of the Colorado Act, and the regulations promulgated thereunder for: 

a. any increase in emissions resulting from the construction by Kerr-

McGee's corporate predecessor of the Dougan and Frederick facilities: 

b. the disabling of the VRU at the Brighton l'acilitv b y a Kerr-McGee 

predecessor and the subsequent failure to operate the VRU: 

c. claims that relate to any allegations of engine modilications to RICE 

located at D-J I3asin Facilities, any horsepower discrepancies used to 

describe RICE in any applicable permit for D-J Basin Facilities, and any 

failure or en'or in horsepower documentation to specify appropriate 

horsepo. er and related operational parameters for RICE located at D-J 

Basin l"acilities. 

	

149.	Ihis Consent Decree resolves the civil claims of the United States and the State 

for violations disclosed under Paragraph 95. except for non-compliance that would trigger 

PS 1)/N SR.
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150.	 'ihe United States and the State reserve all legal and equitable remedies available 

to enforce the provisions of this Consent Decree, except as expressly stated in Paragraphs 147-

149. 'l'his Consent Decree shall not be construed to limit the rights of the United States or the 

State to obtain penalties or injunctive relief under the Act or Colorado Act or their implementing 

regulations, or under other federal or state laws, regulations, or Ilermil conditions, except as 

expressly provided in Section VI (Limits on Potential to [mit), and Paragraphs 147- 149. 

151 .	 This Consent Decree is not a permit, or a modification of any permit. under any 

federal, State, or local laws or regulations. Nothing in this Consent Decree shall relieve Kerr-

McGee of its obligation to achieve and maintain full compliance with all applicable fuderal, 

State, and local laws, regulations. and permits. Kerr-McGee's compliance ith this ('onsent 

Decree shall he no defunse to an y action commenced pursuant to an y such laws. regulations, or 

permits, except as otherwise provided in Paragraphs 147-149. Ihe United States and the State 

do not, by their consent to the entry of this Consent Decree, warrant or aver in any manner that 

Kerr-McGee's compliance with any aspect of this Consent Decree will result in compliance with 

other provisions of the Act, the Colorado Act, or their implementing regulations or with any 

other provisions of Ibderal, State, or local laws, regulations. or pemlits. 

152. 'Ihis Consent Decree does not limit or atiect the rights of Kerr-McGee or of the 

United States or the State against any third parties, not party to this Consent I)ecree. nor does it 

limit the rights of third parties, not party to this Consent Decree, against Kerr-McGee, except as 

provided herein and as otherwise provided by law. 

I 53.	 This Consent Decree shall not he construed to create rights in, or grant any cause 

ol action to. any third party not a party to this Consent Decree.



Case 1:07-cv-01034-EWN-KMT Document 2-1 Filed 05/17/07 USDC Colorado Page 69 of 82 

XVIII. EMISSiON REDUCTION CREDIT GENERATION 

154. Kerr-McGee shall not generate or use any NOx, CO, VOC or SO emission 

reductions that result from any projects conducted pursuant to this Consent Decree as credits or 

offsets in any PSI), major non-attainnient and/or minor New Source Revie ('NSR') permit or 

permit proceeding. The foregoing notwithstanding, Kerr-McGee may conduct projects pursuant 

to this Consent Decree that create more emission reductions of' NOx, CO, VOCs or SO than are 

required for these pollutants by the underlying applicable requirement(s). In such instances. 

Kerr-McCee may retain a portion of the achieved emissions reductions for use as credits or 

offsets. All other emission sources of'NOx. CO. VOCs or SO 2 . and any netting associated with 

other pollutants, are outside the scope of' these netting limitations and are subject to PSD/NSR 

applicability as implemented by the appropriate permitting authority or EPA. Use of' emission 

reductions in netting and as ofThets in any PSI), major non-attainment and/or minor NSR permit 

or permit proceeding pursuant to the limitations herein shall be further limited h the applicable 

regulations. and by the PSD. major non-attainment, and/or minor NSR permit(s) in question. as 

applicable.

XIX. COSTS 

155. The Parties shall bear their own costs of this action, including attorneys' fees. 

except that the United States and the State shall be entitled to collect the costs (including 

attorne y s' fees) incurred in an y action necessar y to collect an portion of the civil penalt y or any 

stipulated penalties ifdue.
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XX. NOTICES 

156.	Unless otherwise specifled herein, whenever notifications, submissions, or 

communications are required by this Consent Decree, they shall be made in writing and mailed 

or hand delivered addressed as follows: 

As to the United States: 

Chiefl Environmental Enforcement Section 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. Box 7611. I3en Franklin Station 
Washington, D.C. 20044-7611 
Re: DOJ No. 90-5-2-1-08656 

Director, Air Enforcement Division 
Office of Enforcement and Compliance Assurance 
U.S. Environmental Protection Agency 
Arid Rios Building 12242A1 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 

Assistant Regional Administrator 
Office of Enforcement, Compliance, and Environmental Justice 
U.S. Environmental Protection Agency, Region 8 
1595 Wynkoop Street 
l)enver, CO 80202-1129
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As to the State of Colorado: 

Director 
Air Pollution Control Division 
Colorado Department of Public Health and [nvironment 
4300 Cherry Creek Drive South 
Denver, CO 80246-1530 

As to Kerr-McGee: 

Vice President 
Kerr-McGee Corporation 
1 099	 th Street 
Denver. CO 80202 

Director. Unvironniental, I lealth and Sahty. Rock y Mountain Region 
Kerr-McGee Corporation 
1099 1 8 Street 
Denver. CO 80202 

1 57.	 Any Party may, by written notice to the other Parties, change its designated notice 

recipient or notice address provided above. 

158. Notices submitted b mail pursuant to this Section XX shall he deemed submitted 

upon mailing, unless otherwise provided in this Consent Decree or b y mutual agreement olthe 

Parties in writing. 

XXI. SALES OR TRANSFERS OF OWNERSHIP/OPERATOR INTERESTS 

159. If Kerr-McGee proposes to sell or transfer all or part of its onership or its 

responsi hi I ity as operator of any of the U inta I3asi ii Facilities, D-J Basin laci I ties, or an y other 

facilities fiat are subject to any requirement ot this Consent Decree, except for individual ells
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or groups of wells and associated wellhead facilities, to any entity unrelated to the Defendant 

(Third Part y "), Kerr-McGee shall advise the Third Part y in writing of the existence of this 

Consent Decree prior to such sale or transfer and shall send a copy of' such ssritlen notiflcation to 

the Plaintiff's pursuant to Section XX (Notices) ol'this Consent Decree at least 60 Das before 

such proposed sale or transfer. 

160. No sale or transfer of ownership to a Third Party shall take place before the Third 

Party consents in writing, by a stipulation to be filed with the Court, to: (a) accept all olthc 

obligations, terms and conditions of this Consent Decree applicable to I inta Basin Facilities or 

D-J Basin Facilities, or any other facilities, exclusive of	ellhead foci litics, that are subject to 

ally requirement of this Consent Dccree (b) the jurisdiction of the Court to enlorce the terms of 

this Consent Decree as to such party: and (c) become a party to this Consent Decree. 

Notwithstanding such a sale or transfer to a Third Part y . Kerr-McGee shall remain jointl y and 

severally liable with the Third Party unless the Consent Decree is modified or Kerr-McGee's 

joint and several liability is restricted in accordance with Paragraph 16] 

161. If the United States, and as applicable the State. agrees. the Parties and the Ihird 

Party may execute a modification to this Consent Decree that relieves Kerr-McGee of its liability 

under this Consent Decree for, and makes the Third Party liable for, all obligations and liabilities 

applicable to the purchased or transferred facilities or operator responsibility. Notwithstanding 

tile foregoing, Kerr-McGee may not assign. and illa y not he released from, obligations under this 

Consent Decree to pay the civil penalty ill accordance with Section X (Civil Permlt), undertake 

the Supplemental Environmental Projects in accordance with Section Xl (Supplemental 

Environmental Projects), pay stipulated penalties with respect to actions occurring prior to the
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date of transftr of onership or operator responsihilit\ ifl accordance \\ ith Section XIII 

(Stipulated Penalties), or maintain documents or provide reports sith respect to those obligations 

in accordance with Sections XII (Reporting Requirements) and XVI (Information Collection and 

Retention). Kerr-McGee may propose, and the United States and as applicable the State, may 

agree to restrict the scope of the joint and several liability of an y purchaser or transferee for an 

obligations of this Consent Decree that are not specific to the transferred or purchased facilities 

or operator responsibility, to the extent such obligations ma be adequatel y separated in an 

enforceable manner.

XXII. EFFECTIVE I)ATE 

162. Unless otherwise specifically provided herein, the Effective Date of this Consent 

Decree shall be the date upon which this Consent Decree is entered by the Court. 

XXIII. RETENTION OF JURISI)ICTION 

163. The Court shall retain jurisdiction over this case until termination of this Consent 

Decree, for the purpose of resolving disputes arising under this Decree pursuant to Section XV 

(Dispute Resolution) or entering, partially terminating or terminating orders modifying this 

Decree, pursuant to Sections XXI (Sales or Transfers of Ownership/Operator Interests) XXIV 

(Modification) and XXV (Termination), or otherwise effectuating. or enforcing compliance ' ith, 

the terms of this Consent Decree.

XXIV. MODIFICATION 

l64.	Ihe terms of this Consent Decree, including any attached appendices, may be 

modified only by a subsequent written agreement signed by all the Parties, With respect to any 

modification that constitutes a material change to this Decree. such written agreement shall be
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tiled with the Court and effective only upon the Court's approval. Any modification of a 

reporting requirement of this Consent Decree shall be deemed a non-material modification. Any 

disputes concerning modification of this Decree shall be resolved pursuant to Section XV 

(Dispute Resolution) of this Consent Decree. 

XXV. TERMINATION 

165. This Consent Decree shall remain in efict until terminated or partially terminated 

in accordance with the provisions of this Section. 

166. Kerr-McGee shall serve upon the United States and the State a Request for 

lermination after January 1, 2017. the Request for termination shall certi l that Kerr-McGee 

has paid the civil penalty and all stipulated penalties. if' an y . that have accrued, and has fulfilled 

all other obligations of this Consent Decree. 

167. Where a control requirement, recordkeeping requirement, reporting requirement 

or other requirement of this Consent Decree is incorporated into a federally enforceable permit. 

Kerr-McGee may serve upon the United States and the State a Request for Partial Termination. 

Upon approval of such request by the Plaintiff, the filing of a joint stipulation b y the Parties and 

the Court ' s approval in accordance with Paragraph 168, the Consent Decree provision in 

question shall be superseded by the corresponding permit provision, which shall govern as the 

applicable requirement. 

168. Following receipt by the United States and the State of' Kerr-McGee's Request for 

Termination or Partial Termination, the Parties shall conler informall y concerning the Request 

for 1 ermination or Partial lerminaf ion and an disagreenient that the Pai'ties ma y have as to 

whether Kerr-McGee has satisfactoril complied with the requirements for termination of this
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Consent Decree. If the United States and the State agree that the Decree ma y be terminated or 

partiall y terminated, the Parties shall submit, for the Court's approvaL a joint stipulation 

terminating or partially terminating the Decree. 

	

169.	 lithe United States or the State does not agree that the Decree ma be terminated, 

Kerr-McGee may immediately appeal the disposition of its Request for Termination to the Court. 

XXVI. PUBLIC PARTICIPATION 

	

170.	 This Consent Decree shall be lodged with the Court for a period of not less than 

30 Da y s for public notice and comment in accordance with 28 ('FR. § 50.7. The United States 

and the State reserve the right to withdraw or withhold their respective consent if the comments 

regarding the Consent Decree disclose facts or considerations indicating that the Consent Decree 

is inappropriate, improper, or inadequate. Kerr-McGee consents to entr y of this Consent Decree 

without further notice and agrees not to withdraw from or oppose entry of this Consent Decree 

b y the Court or to challenge an y provision of the Consent Decree, unless the United States or the 

State has notified Kerr-McGee in writing that it no longer supports entr\ of the Consent Decree. 

XXVII. SI(;NAT()RIES/SERVICF: 

	

171.	 Each undersigned representative of Kerr-McGee, the Director, Air Pollution 

Control Division, CDPHE, and the Assistant Attorney General for the Environment and Natural 

Resources I)ivision of DOJ certifies that he or she is full y authorized to enter into this Consent 

Decree and to execute and legally bind the Part y he or she represents to the terms and conditions 

of this document, 

	

172.	 Kerr-McGee represents that it has authority to legall\ obligate any of its corporate 

subsidiaries or affiliates that own or operate any of the Uinta Basin Facilities, the D-i Basin
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Facilities, or any other natural gas production or gathering lcilities subject to any ork or 

compliance requirements of this Consent Decree, including but not limited to Kerr-McGee Oil 

and Gas Onshore LP, Westport Field Services LLC, Kerr-McGee (Nevada) [IC, and Kerr-

McGee Gathering LLC. to take all actions necessary to comply with the provisions of this 

Consent Decree. 

173. [his Consent Decree ma y he signed in counterparts, and its validit y shall not he 

challenged on that basis. Kerr-McGee agrees to accept service of process b y mail pursuant to the 

provisions of Section XX (Notices) with respect to all matters arising under or relating to this 

Consent Decree and to waive the formal service requirements set forth in Rules 4 and 5 of the 

Federal Rules of Civil Procedure and any applicable Local Rules of' this Court including, but not 

limited to, service of a summons.

XXVIII INTE(;RATR)IN 

174. This Consent Decree constitutes the [ThaI, complete, and exclusive agreement and 

understanding among the Parties with respect to the settlement of matters addressed in the 

Decree, and supersedes all prior agreements and understandings, whether oral or written, 

concerning such matters. Other than the appendices listed in Section XXX (Appendices). which 

are attached to and incorporated in this Decree, and deliverables thai are subsequentl y submitted 

and approved pursuant to this Decree, no other document. representation, inducement. 

agreement, understanding, or promise constitutes any part of this Decree or the settlement it 

memorializes, nor shall evidence of any such document, representation, inducement, agreement. 

understanding or promise be used in construing the terms of this Decree.
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XX LX. FINAL JUDGMENT 

	

175.	Upon approval and entry of this Consent Decree by the Court, this Consent 

Decree shall constitute a final judgment of the Court as to the United States, the State, and Kerr-

MeG cc.

XXX. APPENDICF:S 

	

1 76.	The following appendices are attached to and incorporated into this Consent 

"Appendix A" lists the D-J Basin Facilities. 

"Appendix B" lists the Uinta Basin Facilities. 

"Appendix C" is the Description of I ow-Emission l)ehydrators. 

"Appendix D" is the Protocol far RICE Compliance Demonstration in the D-J Basin. 

"Appendix F" lists the Existing >500 hp RICE at Minor Sources in the Uinta Basin to be 
Controlled with Oxidation Catalysts. 

"Appendix F" is the Protocol for RICE Compliance Demonstration in the Uinta Basin. 

"Appendix G" lists the I ugh-Bleed Pneumatic Controllers in the U inta Basin to be 
Retrofitted with Low-Bleed Pneumatic Controllers. 

"Appendix H" lists the I Iigh-E3leed Pneumatic Controllers in the D-J Basin to he 
Reirohtted with Low- B Iced Pneumatic Controllers. 

"Appendix I" is the Kerr-McGee Management Directive Regarding Low-Bleed 
Pneumatic Controllers in New Construction. 

"Appendix J" is the Emission Calculation Methodology for the Fort Lupton facility. 

"Appendix K" is the Scope of Work for the Feasibility Stud y of the Multi-Phase 
Pipi ngiIankless Well-Site Pilot Project. 

"Appendix L" is the Scope of Work for the Perfarniance ()ptinhi/atioll Re iew Project. 

"Appendix M" is the Scope of Work for the Road Dust SEP.



Case 1:07-cv-01034-EWN-KMT Document 2-1 Filed 05/17/07 USDC Colorado Page 78 of 82 

'Appendix N" is the Scope of' Work for the Accelerated Vehicle Retirement State SEP. 

Dated and entered this 

UNIlEl) STATES I)ISTRICT JUDGE 
District of' Colorado
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FOR PLAINTIFF'. UNFI'LI) S'l'A'l'FIS OF AMERICA 

5/ Matthew J. McKeown 	 Date 5/1 5/07 
MATTHEW J. McKEOWN 
Acting Assistant Attorney General 
Environment & Natural Resources Division 
950 Pennsylvania Avenue. N.W. 
Room 2143 
Washington. D.C. 20530 

s/Jerry L. Ellington  
JERE!, (JERRY") L. ELLINGTON 
DIANNE S. SI-IA WLEY 
Senior Counsel 
Environmental Enforcement Section 
Environment and Natural Resources Division 
U.S. l)epartment of Justice 
I 961 Stout Street 8 Floor 
I)cnver. CO 80294 
l'e!ephone (303) 844-I363 
Fax (303) 844-1350 

s/ 'I-roy A. Lid  
'l'ROY A. LID 
United States Attorney for the District olColorado 
tJ.S. Attorney's Office 
1225 17" Street #700 
1)enver, Colorado 80202 
'lelephone (303) 454-0100 
lax (303) 454-0400
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FOR US. ENVIRONMENTAL PROTECTION AGENCY 

Date  yj6.QQ] sI Granta Y. Nakayama  
GRANTA Y. NAKAYAMA 
Assistant Administrator 
0111cc ol Enforcement and Compliance 

Assurance 
U.S. Environmental Protection Agency 
Arid Rios Building 
1200 Pennsylvania Avenue, NW. 
Washington. I).C. 20460
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FOR PLAINTIFF-INTERVENOR, THE STATE OF COLORADO 

s/ Paul i'ourangeau	 Date 5/1 0/07 
PAUL lOURANGEAU 
Director, Air Pollution Control Di vision 
Colorado Department of Public Health & Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 
Telephone: (303)-692-31 14 
Fax: (303) 782-5493 

Lephemd. Brown  
SIEPIIEN M. BROWN 
Assistant Attorney General 
Natural Resources and Environmental Section 
Colorado Department of Law 
1 525 Sherman Street, 7 Floor 
Denver, Colorado 80203 
Telephone: (303) 866-4434 
Fax: (303) 866-3558
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FOR 1)1F[NDANI', K[RR-McGF[ (TORPORAJION 

s/James J. Kieckner 	 I)ate 5-8-07 
JAMES J. KLECKNER 
Vice President 
Kerr-McGee Corporation 
1 099 I 81h Street 
Denver, Colorado 80202 
Telephone: (303) 575-0167 
Fax: (303) 607-3462
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IN TilE UNITLI) SlATES I)IS'lRiCl' COURT
FOR 'IHE l)IS'FRiCT OF UTAIl, CENTRAL DIVISION 

UNITED STATES OF AMERICA 	 ) 

Plaintiff,	 ) 

v.	 )	 Civil Action No. 2 : 09CV006 

COLORADO INTERSTATE GAS COMPANY 

CONSENT DECREE 

WHEREAS, Plaintiff, the United States of America (the "United States"), on behalf of 

the United States Environmental Protection Agency (1}'A"), has simultaneously with lodging 

this Consent Decree filed a Complaint alleging that Colorado Interstate Gas Company ("CJG") 

violated requirements of the Clean Air Act (the "Act") and the federal regulations implementing 

the Act applicable to the Natural Buttes natural gas processing plant ("Natural Buttes Facility") 

owned and operated by CIG in Uintah County, Utah, within the exterior boundaries of the Lintah 

and Ouray Indian Reservation; 

WiIEREAS, EPA administers the Act's programs for the National Emission Standards 

for Hazardous Air Pollutants ("NESHAP"), New Source Performance Standards ("NSPS"), 

prevention of significant deterioration ("PSD") of air quality, and federal operating permits under 

Title V (among other requirements) with respect to the Natural Buttes Facility;
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WHEREAS, CIG does not admit the violations referenced in the Complaint occurred and 

further does not admit any liability for civil penalties, lines, or injunctive relief to the United 

States arising out of the transactions or occurrences alleged in the Coniplaint; 

WhEREAS, the United States and CIG (the "Parties") recognize, and the Court by 

entering this Consent Decree finds, that this Consent Decree has been negotiated by the Parties in 

good faith and at arm's length, will avoid litigation among the Parties, and that this Consent 

Decree is fair, reasonable, consistent with the goals of the Act, and that its entry is in the best 

interest of the Parties and is in the public interest; 

NOW, THEREFORE, before the taking of any' testimon y , without the adjudication or 

admission of any issue of' fact or law except as provided in Section I (Jurisdiction and Venue), 

and with the consent of the Parties, 

IT IS HEREBY ADJUDGED, ORDERED, AND I)ECREED as follows: 

I. JURISDICTiON AND VENUE  

1.	 This Court has jurisdiction over the subject matter of this action and the Parties 

pursuant to 28 U.S.C. § 1331, 1345, and 1355. and Sections 113(b) and 167 of the Act, 42 

U.S.C. § 7413(b) and 7477. Venue lies in this District pursuant to Section 113(b) of the Act, 42 

U.S.C. § 74 13(b), and 28 U.S.C. § 139 1(b) & (c) and 1395(a), because the violations alleged in 

the Complaint are alleged to have occurred in, and CIG conducts business in, this judicial 

district. The Natural Buttes Facility is located in Uintah County, Utah, within the exterior 

boundaries of the Uintah and Ouray Indian Reservation. For purposes of this Consent Decree, or 

any action to enforce this Consent Decree, CIG consents to and will not contest the jurisdiction 

of the Court over this matter.
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2. For purposes of this Consent Decree, CIG agrees that the Complaint states claims 

upon which relief maybe granted pursuant to Sections 113 and 167 of the Act, 42 U.S.C. § 

7413 and 7477.

II. APPLICABILITY 

3. The obligations of this Consent Decree apply to and are binding upon the United 

States and upon CIG and any of their successors, assigns, or other entities or persons otherwise 

bound by law.

4. In any action to enforce this Consent Decree, CIG shall not raise as a delnse the 

failure by any of its officers, directors, employees, agents, contractors, or corporate affiliates or 

subsidiaries to take any actions necessary to comply with the provisions of this Consent Decree. 

Ill. DEFINiTIONS 

5. Terms used in this Consent Decree that are defined in the Act or in regulations 

promulgated pursuant to the Act shall have the meanings assigned to them in the Act or such 

regulations, unless otherwise provided in this Decree. Whenever the terms set forth below are 

used in this Consent Decree, the following definitions shall apply: 

a. "Caterpillar Engines" shall mean the three Caterpillar engines identified as 

EGI, EG2, and EG3 in CJG's Title V Permit for the Natural Buttes Facility. 

b. "Consent Decree" or "Decree" shall mean this Consent Decree. 

c. "l)ay" shall mean a calendar day unless expressly stated to be a business 

day. In computing any period of time under this Consent Decree, where the last day would fall 

on a Saturday, Sunday, or federal holiday, the period shall run until the close of business of the 

next business day.
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d. "Facility" or "Natural Buttes Facility" shall mean the natural gas 

processing plant owned and operated by CIG in Uintah County, Utah, within the exterior 

boundaries of the Uintah and Ouray Indian Reservation, that is comprised of, among other things, 

five reciprocating internal combustion engines ("RICE"), one dehydration unit, slug catchers, 

pressure vessels, turbines, separators, a reboiler, a flare, generators, and storage tanks. 

e. "EPA" shall mean the United States Environmental Protection Agency and 

any of its successor departments or agencies. 

f. "dO" shall mean Colorado Interstate Gas Company, a l)elaware general 

"Paragraph" shall mean a portion of this Decree identified by an arabic 

h. "Parties" shall mean the United States and dIG. 

i. "Plaintiff" shall mean the United States. 

j. "Section" shall mean a portion of'this Decree identified by a Roman 

k. "Title V Permit" shall mean a permit issued pursuant to the federal 

operating permit program established by Title V of the Act, 42 U.S.C. § 7661 - 7661 F, and as 

implemented by 40 C.F.R. Parts 70 (applicable to states) or 71 (applicable to EPA). 

I.	 "White Superior Engines" shall mean the engines identified as CGOI and 

CGO2 in CIG's Title V Permit for the Natural Buttes Facility.
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IV. INJUNCTIVE REqUIREMENTS  

6.	 Control of Engines 

a. Short Term Control of Caterpillar Engines Not later than 30 Days after 

entry of this Consent Decree, CIG shall operate the Caterpillar Engines such that the engines 

meet an emission limit of 5 lbs. NOx/hr. Not later than 45 Days after entry of this Consent 

I)ecree, CIG shall submit a report to EPA, pursuant to Section VII of this Consent I)ecree, 

identifying the changes that were made to the Caterpillar Engines or their method of operation to 

enable them to meet the 5 lbs. NOx/hr. emission limit and the date such changes were completed 

and/or implemented.

b. 	  Not later than 30 I)ays after 

entry of this Consent Decree, C1G shall apply for a Certificate of Abandonment for the Natural 

Buttes Facility from the Federal Energy Regulatory Commission ("FERC"). Not later than 90 

Days after entry of this Consent Decree or final FERC action on the application for a Certificate 

of Abandonment (whichever is later), CIG shall either(1) operate the Caterpillar Engines such 

that each engine meets an emission limit of 3.3 lbs. NOx/hr.; (2) certify pursuant to Paragraph 16 

that the Caterpillar Engines, specifically identified by litle V Permit Emission Unit II) and serial 

number, have been replaced and/or decommissioned; or (3) certify pursuant to Paragraph 16 that 

the Caterpillar Engines, specifically identified by Title V Permit Emission Unit ID and serial 

number, have been converted to emergency standby status and will only be used as Emergency 

Stationary Reciprocating Internal Combustion Engines ("RICE") as defined in 40 C.F.R. § 

63.6675. In the event FERC does not rule on the application for a Certificate of Abandonment 

within one (1) year after entry of this Consent 1)ecree, CIU shall, not later than thirteen (13)
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months after entry of this Consent Decree, either (1) operate the Caterpillar Engines such that 

each engine meets an emission limit of 3.3 lbs. NOx/hr.; (2) ccrtif' pursuant to Paragraph 16 that 

the Caterpillar Engines, specifically identified by Title V Permit Emission Unit ID arid serial 

number, will be replaced and/or decommissioned not later than sixteen (16) months after entry of 

this Consent Decree; or (3) certify pursuant to Paragraph 16 that the Caterpillar Engines, 

specifically identified by Title V Permit Emission Unit ID and serial number, will be converted 

to emergency standby status and will only he used as Emergency Stationary Reciprocating 

Internal Combustion Engines ("RICE") as defined in 40 C.F.R. § 63.6675 not later than sixteen 

(16) months after entry of this Consent Decree. Not later than seventeen (1 7) months afcr entry 

of this Consent Decree, CIG shall submit a report to EPA, pursuant to Section VII of this 

Consent Decree, identifying (1) the changes that were made to the Caterpillar Engines or their 

method of operation to enable them to meet the 3.3 lbs. NOx/hr. emission limit and the date such 

changes were completed and/or implemented or (2) the date the Caterpillar Engines were 

replaced, decommissioned and/or converted to emergency standby status. 

i. Notwithstanding the provisions of Subparagraph 6.b. that permit 

CR] to elect to operate the Caterpillar Engines an Emergency Stationary RICE as defined in 40 

C.F.R. § 63.6675, the Caterpillar Engines must meet the short term emission limit set forth in 

Paragraph 6.a.

11CR] complies with Subparagraph oh. by replacing, 

decommissioning, and/or converting to emergency standby service the Caterpillar Engines, C1G 

shall, not later than 120 Days after the engines are replaced, decommissioned, and/or converted
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to emergency standby service, submit an amendment to its litle V Permit reflecting the change in 

the operation of the Facility. 

iii.	 If CIG complies with Subparagraph 6.b. by controlling the 

Caterpillar engines, CIG shall, not later than 90 Days after the control equipment is installed. 

submit an amendment to its Title V Permit reflecting an emission limit of 3,3 lbs. NOx/hr. for the 

Caterpillar Engines. Not later than 120 Days after the control equipment is installed, CIG shall 

submit to EPA for review and approval a protocol for testing each engine for NOx (using EPA 

Reference Method 7(e) or other method subject to EPA approval). If EPA does not approve or 

disapprove of the testing protocol within 30 Days of its submission, CIG shall deem the protocol 

approved. CIG shall complete the testing of each engine f'or NOx pursuant to the testing protocol 

not later than ninety (90) days after EPA approval of such protocol. CIG shall submit to EPA a 

test report indicating the results of the reference method testing not later than 60 Days after the 

completion of the testing. CIG shall retest the Caterpillar engines using a portable analyzer semi-

annually, using the State of Wyoming Air Quality Division Portable Analyzer Monitoring 

Protocol or other method approved by EPA in writing. CIG shall submit to EPA the results of 

the portable analyzer testing with the semi-annual monitoring report required by the litle V 

Permit for the Facility. 

c. Control of White Superior Engines. Not later than 30 Da y s after entry of 

this Consent Decree, CIG shall submit an amendment to its Title V Permit reflecting an emission 

limit of 3.9 lbs. NOXJ'hr. for the White Superior engines. Not later than 120 Days after entry of 

this Consent Decree, CIG shall submit to EPA for review and approval a protocol for testing each 

engine for NOx (using EPA Reference Method 7(e) or other method sub l ect to EPA approval). If
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EPA does not approve or disapprove of the testing protocol within 30 1)ays of its submission, 

CIG shall deem the protocol approved. CIG shall complete the testing of each engine for NOx 

pursuant to the testing protocol not later than 90 Days after EPA approval of such protocol. CIG 

shall submit to EPA a test report indicating the results of the reference method testing not later 

than 60 Days after the completion of the testing. CIG shall retest the White Superior engines 

using a portable analyzer semi-annually, using the State of Wyoming Air Quality Division 

Portable Analyzer Monitoring Protocol or other method approved by EPA in writing CIG shall 

submit to EPA the results of the portable analyzer testing with the semi-annual monitoring report 

required by the Title V Permit for the Facility. 

	

7.	 Dehydrator Compliance 

a. CIG's dehydrator at the Natural Buttes Facility is subject to 40 C,F.R. Part 

63, Subpart FIH - National Emission Standards for hazardous Air Pollutants from Oil and 

Natural Gas Production Facilities. 

b. CIG shall operate and maintain the flare located on the dehydrator at the 

Natural Buttes Facility pursuant to the requirements ot4O C.F.R. § 63.11(h) and the 

manufacturer's written instructions or procedures for its operation. 

V. CIVIL PENALTY/EMISSION FEE PAYMENT  

	

8.	 Not later than thirty (30) Days after the Effective Date of this Consent Decree, 

C1G shall pay to the United States a civil penalty pursuant to Section 113 of the Act, 42 U.S.C. § 

7413, in the amount of 5987,757. with interest accruing from the date on which the Consent 

Decree is lodged with the Court at the rate specified in 28 U.S.C. § 1961 as of the date of 

lodging. C1G shall make payment by Electronic Funds l'ransfer ("E11") to the United States
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Department of Justice ("DOJ"), in accordance with current EEl' procedures, referencing DOJ 

Case Number 90-5-2-I -07660/2. l'ayment shall be made in accordance with instructions 

provided by the United States Attorney's Office for the District of Utah ("U SAC"). Any funds 

received after 11:00 a.m. (EST) shall be credited on the next business day. C1G shall provide 

notice of payment, referencing DOJ Case Number 90-5-2-1 -07660/2 and the civil case name and 

case number, to DOJ and to EPA, as provided in Section XIV ("Notices"). 

9. No amount of' the civil penalty to be paid by CIG shall he used to reduce its 

federal or state tax obligations. 

10. Not later than 30 Days after the Effective Date of this Consent Decree, CIG shall 

pay to EPA unpaid permit fees pursuant to 40 C.F.R. § 71,9 in the amount of $32,243. CIG shall 

make the payment by check payable to "Environmental Protection Agency" and sent by first class 

mail to: 

United States Environmental Protection Agency 
FOIA and Miscellaneous Payments 
Cincinnati Finance Center 
P.O. Box Number 979078 
St. Louis, MO 63197-9000 

'l'he amount will be deemed paid on the date it is postmarked. CIG shall enclose a completed 

copy of EPA Form 5900-06 with the payment. CIG shall send a copy of' the check and the 

completed l'orm (also referencing DOJ Case Number 90-5-2-] -07660/2 and the civil case name 

and case number) to DOJ and to EPA, as provided in Section XIV ("Notices"). 

VI. AMBIENT AIR MONITORING 

11. CIG shall fund the operation and maintenance of two ambient air quality and 

meteorological monitoring station(s) ("Monitoring Stations") located in the Uinta Basin and shall
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fund the collection and distribution 0! monitoring data for the two Monitoring Stations. The two 

Monitoring Stations shall be those installed and/or utilized to monitor ozone, NOx and PM 2 5 

concentrations and collect certain meteorological data pursuant to the Consent Decrees in United 

Stales v. Kerr-McGee Corporation (D. Cob. Civil Action No. 07-cv-01034-WDMMJW) and 

United States v, Mi//er Dyer (D, Utah Civil Action No. 2:09-CV-003320 DAK), CIG shall fund 

the monitoring at the two Monitoring Stations for a consecutive time period of two years 

following the completion of the monitoring period ftmded in the Miller Dyer Consent Decree. 

Not later than 30 Days after entry of this Consent Decree (unless such time period is extended by 

written agreement ofhe parties), CIG shall enter into a contract for the operation and 

maintenance of the two Monitoring Stations. CIG shall select a contractor that is acceptable to 

FPA, The ambient air quality monitors shall monitor oione, NOx and PM 2 S concentrations. l'he 

meteorological stations shall monitor wind speed, wind direction, temperature and solar 

radiation.

12. CIG shall work cooperatively with EPA, UI)EQ, and the Ute Indian Tribe of the 

Uintah and Ouray Indian Reservation regarding the operation and maintenance of the Monitoring 

Stations. The Monitoring Stations shall meet the methodology and operational requirements set 

forth in 40 C.F.R. Part 58 and the data capture requirements set forth in 40 C.F.R. Part 50. 

Additional guidance for meteorological and air quality monitoring is contained in "Quality 

Assurance Handbook for Air Pollution Measurement Systems," Vol. IV, "Meteorological 

Measurements" and the "Quality Assurance Handbook for Air Pollution Measurement Systems." 

13. CIG shall certif', in accordance with Paragraph 16, that ii has met all the 

requirements of this Section VI (Ambient Air Monitoring). 

-10-
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14,	 EPA and CIG intend and contemplate that CIG will utilize the two air monitoring 

sites on a turnkey basis, including but not limited to utilizing (i) the site access and rights of 

surface use for the two air monitoring sites, and (ii) the air monitoring equipment purchased 

pursuant to the Kerr McGee Consent Decree. In the event that the operational conditions in (i) 

and (ii) are not met, CIG may demonstrate compliance with this provision by asserting and 

establishing a Force Majeure claim pursuant to Section IX (Force Majeure). 

VII. REPORTING REQUIREMENTS 

15. All reports required to be submitted pursuant to this Consent Decree shall be 

submitted to the persons designated in Section XIV (Notices) of this Consent Decree. 

16. Each report submitted by CIG shall be signed by an authorized official and 

include the following certification: 

I certify under penalty of law that this document and all 

attachments were prepared under my direction or supervision in 

accordance with a system designed to assure that qualified 

personnel properly gather and evaluate the information submitted. 

Based on my inquiry of the person or persons who manage the 

system, or those persons directly responsible for gathering the 

information, the information submitted is, to the best of my 

knowledge and belief, true, accurate, and complete. 

17,	 The reporting requirements of this Consent Decree do not relieve CIG of any 

reporting obligations required by the Act or its implementing regulations or by any other federal, 

state, or local law, regulation, permit, or other requirement. 

- II -
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18.	 Any information provided pursuant to this Consent Decree may be used by the 

United States in any proceeding to enfbrce the provisions of this Consent Decree and as 

otherwise permitted by law.

VIII. STIPULATEI) PENALTIES 

19,	 CIG shall be liable for stipulated penalties to the United States for violations of 

this Consent Decree as specified below, unless excused under Section 1X (1"orce Majeure). A 

violation includes failing to perform any obligation required by the terms of this Decree, 

including any work plan or schedule approved under this Decree, according to all applicable 

requirements of this Decree and within the specified time schedules established by or approved 

under this I)ecree. 

a.	 Injunctive Requirements (Section IV) 

Violation Stipulated Penalty 

For failure to either (1) replace, 

decommission, andlor convert to emergency 

standby use the Caterpillar Engines or 2) meet 

an emission limit of 3.3 lbs. NOxIhr within 

the time frame specified in Paragraph 6.b.

$l.000 per day for the first 30 days of 

noncompliance. $2,000 per day from the 31 

to 60th day of noncompliance, and $3,000 per 

day thereafter.
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For failure to submit an amendment to the 

Title V permit reflecting (1) the replacement, 

decommissioning, or conversion to 

emergency standby use of the Caterpillar 

Fngines or (2) an emission limit of 3.3 lbs. 

NOx!hr for the Caterpillar Fngines as 

required in Paragraph 6.b.ii.

$200 per day for the first 30 days of 

noncompliance, $500 per day from the 31s1 to 

60h day of noncompliance, and $1,000 per 

day thereafter. 

For failure to submit a protocol for testing or 

failure to conduct testing as specified in 

Paragraph 6.b.iii.

$500 per day for the first 30 days of 

noncompliance, $1,000 per day from the 3 1 

to 6gth day of noncompliance, and $1,500 per 

day thereafter. 

For failure to submit any report as required in 

Paragraph 6.b.

$200 per day for the first 30 days of 

noncompliance, $500 per day from the 3 1' to 

60ih day of noncompliance, and $1,000 per 

day thereafter. 

For failure to submit an amendment to the 

Title V permit reflecting an emission limit of 

3.9 pounds NOx/hour for the White Superior 

Engines) as specified in Paragraph 6.c.

$200 per day for the first 30 days of 

noncompliance, $500 per da	 from the 3P to 

60' day of noncompliance, and S 1,000 per 

day thereafter.
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b.	 Ambient Air Monitoring (Section VI) 

Violation Stipulated Penalty 

For thilure to fund, operate, maintain and 

certify the Monitoring Stations as required by 

Paragraph 11. 

__________________________________________

$200 per day for the flrst 30 days of 

noncompliance, $50() per day from the 31to 

ôO	 day of noncompliance, and $1 ,000 per 

day thereafter.

20.	 Late Payment of Civil Penalty. If CIG fails to pay the civil penalty and emission 

!e required to be paid under Section V (Civil Penalty/Emission Fee Payment) of this Consent 

Decree to the United States when due, CIG shall pay a stipulated penalty of$ 1,000 per day for 

each day that the payment is late. 

21	 Stipulated penalties under this Section shall begin to accrue on the day after 

performance is due or on the day a violation occurs, whichever is applicable, and shall continue 

to accrue until performance is satisfactorily completed or until the violation ceases. Stipulated 

penalties shall accrue simultaneousl y for separate violations of this Consent Decree. 

22. CIG shall pay any stipulated penalty within 30 I)ays of receipt of' written demand 

of the United States and shall continue to make such payments every 30 Days thereafter until the 

violation(s) no longer continues, unless CIG elects within 20 Days of receipt of written demand 

from the United States to dispute the accrual of stipulated penalties in accordance with the 

provisions in Section X (Dispute Resolution) of this Consent Decree. 

23. CIG shall pay stipulated penalties in accordance with the payment instructions set 

forth in Paragraph 8.
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24.	 The United States may, in the unreviewable exercise of' its discretion, reduce or 

waive stipulated penalties otherwise due under this Consent Decree. 

	

25.	 Stipulated penalties shall continue to accrue as provided in Paragraph 21 during 

any dispute, with interest on accrued stipulated penalties payable and calculated by the Secretary 

of Treasury, pursuant to 28 U.S.C. § 1961, but need not be paid until the following: 

a. if the dispute is resolved by agreement or by a decision of Plaintiff 

pursuant to Section X (Dispute Resolution) of this Consent Decree that is not appealed to the 

Court, CIG shall pay accrued stipulated penalties agreed or determined to he owing, together 

with accrued interest, within 30 Days of the effective date of the agreement or the receipt of' 

Plaintiff's decision.

b. If the dispute is appealed to the Court, and the Plaintiff prevails in whole 

or in part, CIG shall pay all accrued stipulated penalties determined by the Court to be owing, 

together with accrued interest, within 60 Days of receiving the Court's decision or order, except 

as provided in Subparagraph c., below. 

c. If any Party appeals the Court's decision, CIG shall pay all accrued 

penalties determined to be owing, together with accrued interest, within 15 Days of receiving the 

final appellate court decision. 

	

26.	 CIG shall not deduct stipulated penalties paid under this Section VIII in 

calculating its federal income tax. 

	

27.	 Subject to the provisions of Section XII (Effect of Settlement/Reservation of 

Rights), the stipulated penalties provided for in this Consent Decree shall be in addition to any 

other rights, remedies, or sanctions available to the United States for CIG's violation of this 

- 15-
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Consent Decree or applicable law. Where a violation of this Consent Decree is also a violation 

of the Actor regulatory requirements of the Act, C1G shall be allowed a credit, for any stipulated 

penalties paid, against any statutory penalties imposed for such violation. 

IX. FORCE MAJEURE 

28. if any event occurs which causes or may cause a delay or impediment to 

performance in complying with any provision of this Consent Decree (e.g. would require 

operation in an unsafe manner), and which CIG believes qualifies as an event of Force Majeure, 

CIG shall notify the United States in writing as soon as practicable, but in any event within 30 

Days of when CIG first knew of the event or should have known of the event by the exercise of 

due diligence. In this notice CIG shall specifically reference this Paragraph of' this Consent 

Decree and describe the anticipated length of time the delay may persist. the cause or causes of 

the delay, and the measures taken or to be taken by CIU to prevent or minimize the delay and the 

schedule by which those measures will be implemented. CIG shall adopt all reasonable measures 

to avoid or minimize such delays. 

29. Failure by CIG to substantially comply with the notice requirements of Paragraph 

28, as specified above, shall render this Section voidable by the United States, as to the specific 

event for which CIG has failed to comply with such notice requirement. If so voided, it shall be 

of no effect as to the particular event involved. 

30. The United States shall notify CIG in writing regarding its claim of a delay or 

impediment to performance within 45 Days of receipt of the Force Majeure notice provided 

under Paragraph 28.
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31,	 lfthe United States agrees that the delay or impediment to performance has been 

or will be caused by circumstances beyond the control ol'CIG, including any entity controlled or 

contracted by it, and that C1G could not have prevented the delay by the exercise of due 

diligence, the Parties shall stipulate to an extension of the required deadline(s) for all 

requirement(s) affected by the delay by a period equivalent to the delay actually caused by such 

circumstances, or such other period as may be appropriate in light of the circumstances. Such 

stipulation may be filed as a modification to this Consent Decree by agreement of the parties 

pursuant to the modification procedures established in this Consent Decree. CIG shall not be 

liable for stipulated penalties for the period of any such delay. 

	

32.	 If the United States does not agree that the delay or impediment to performance 

has been or will be caused by circumstances beyond the control of dC, including any entity 

controlled or contracted by dC, the position of the United States on the Force Majeure claim 

shall become final and binding upon CIG, and ('IC shall pay applicable stipulated penalties, 

unless ClU submits the matter to this Cowl for resolution by filing a petition for determination 

with this Court within 0 business Days at'ter receiving the written notification of the United 

States as set forth in Paragraph 30. Once dIG has submitted such matter to this Court, the United 

States shall have 20 business Days to file a response to the petition. If CIG submits the matter to 

this Court for resolution and the Court determines that the delay or impediment to performance 

has been or will be caused by circumstances beyond the control of dIG, including any entity 

controlled or contracted by dIG, and that dIG could not have prevented the delay by the exercise 

of due diligence, CIG shall be excused as to that event(s) and delay (including stipulated
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penalties) for all requirements affected by the dela y for a period of time equivalent to the delay 

caused by such circumstances or such other period as may he determined by the Court. 

33. CIG shall bear the burden of proving that any delay of any requirement(s) of this 

Consent Decree was caused by or will be caused by circumstances beyond its control, including 

any entity controlled or contracted by CIG, and that CIG could not have prevented the delay by 

the exercise of due diligence. C1G shall also bear the burden of proving the duration and extent 

of any delay(s) attributable to such circumstances. An extension of one compliance date based 

on a particular event may, but does not necessarily, result in an extension of' a subsequent 

compliance date or dates. Unanticipated or increased costs or expenses associated with the 

performance of obligations under this Consent Decree shall not constitute circumstances beyond 

the control of CIG. 

34. As part oithe resolution of any matter submitted to this Court under this Section, 

the Parties by agreement, or this Court by order, may in appropriate circumstances extend or 

modify the schedule for completion of work under this Consent Decree to account for the delay 

in the work that occurred as a result of any delay or impediment to performance agreed to by the 

United States or approved by this Court. CIG shall be liable for stipulated penalties for its failure 

thereafter to complete the work in accordance with the extended or modified schedule, except to 

the extent that such schedule is further modified, extended or otherwise afThcted by a subsequent 

Force Majeure event under this Section IX.
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X. DISPUTE RESOLUTION  

35. Unless otherwise expressly provided for in this Consent 1)ecree, the dispute 

resolution procedures of this Section shall be the exclusive mechanism to resolve disputes arising 

under or with respect to this Consent Decree. 

36. Informal Dispute Resolution. Any dispute subject to Dispute Resolution under 

this Consent Decree shall first he the subject of informal negotiations. The dispute shall be 

considered to have arisen when CIG sends the United States a written Notice of Dispute. The 

Notice of Dispute shall state clearly the matter in dispute. The period of informal negotiations 

shall not exceed 20 Days from the date the dispute arises, unless that period is modified by 

written agreement. If the Parties cannot resolve a dispute by informal negotiations, then the 

position advanced by the United States shall he considered binding unless, within 20 Days ater 

the conclusion of the informal negotiation period, CIG invokes formal dispute resolution 

procedures as set forth below. 

37. Formal Dispute Resolution. CIG may only invoke formal dispute resolution 

procedures, within the time period provided in the preceding Paragraph, by serving on the United 

States a written Statement of Position regarding the matter in dispute. 'lhe Statement of Position 

shall include, but may not necessarily be limited to, any factual data, analysis, or opinion 

supporting C1G's position and any supporting documentation relied upon by CIG. 

38. The United States shall serve its Statement of Position within 30 Days of receipt 

of ClO's Statement of Position, The United States' Statement of Position shall include, but may 

not necessarily be limited to, any factual data, analysis, or opinion supporting that position and 

any supporting documentation relied Upon by the United States, l'he United States' Statement of 

-19-
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Position shall become binding on CIG 14 Days from when it is served. I)uring this fourteen-day 

period, the United States and CIG shall, in good faith, enter into discussions in an attempt to 

resolve the dispute. If the dispute is not resolved during this time, the United States' Statement 

of Position shall become binding upon CIG unless CIG flies a motion for judicial review of the 

dispute in accordance with the following Paragraph. 

39. CIG may seek judicial review of the dispute by filing with the Court and serving 

on the United States, in accordance with Section XIV of this Consent Decree (Notices), a motion 

requesting judicial resolution of the dispute. l'he motion must be filed within 30 Days of receipt 

of the United States' Statement of Position pursuant to the preceding Paragraph. The motion 

shall contain a written statement of CIG's position on the matter in dispute, including any 

supporting factual data, analysis, opinion, or documentation, and shall set forth the relief 

requested and any schedule within which the dispute must be resolved for orderly 

implementation of the Consent Decree. 

40. The United States shall respond to CIG's motion within the time period allowed 

by the Local Rules of this Court. CIG may file a reply memorandum to the extent permitted by 

the Local Rules. 

41. Except as otherwise provided in this Consent Decree, in any dispute brought 

under this Section X (Dispute Resolution), CIG shall bear the burden of demonstrating that its 

position complies with this Consent Decree. 

42. The invocation of dispute resolution procedures under this Section shall not, by 

itself, extend, postpone, or affect in any way any obligation of CIG under this Consent Decree, 

unless and until final resolution of the dispute so provides. Stipulated penalties with respect to 

- 20 -
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the disputed matter shall continue to accrue from the first da y of noncompliance, but payment 

shall be stayed pending resolution of the dispute. if CIG does not prevail on the disputed issue, 

stipulated penalties shall be assessed and paid as provided in Section Viii (Stipulated Penalties). 

XI. INFORMATION COLLECTION AND RETENTION  

	

43.	The United States, and its representatives, including attorneys, contractors, and 

consultants, shall have the right of entry into the Natural Buttes Facility at all reasonable times, 

upon presentation of credentials, Ibr the purpose of monitoring compliance with any the 

provisions of this Consent Decree, including to: 

a. monitor the progress of activities required under this Consent Decree; 

b. inspect equipment and facilities covered by this Consent Decree; and 

c. inspect and copy documents, records, or other information to be 

maintained in accordance with the terms of this Consent 1)ecree, 

	

44.	Until five years after the termination of this Consent Decree, CIG shall retain, and 

shall instruct its contractors and agents to preserve, all non-identical copies of all documents, 

records, or other information (including documents, records, or other information in electronic 

form) in its or its contractors' or agents' possession or control, or that come into its or its 

contractors' or agents' possession or control, and that relate in any manner to C1G's performance 

of its obligations under this Consent Decree. This information-retention requirement shall apply 

regardless of any contrary corporate or institutional policies or procedures. At any time during 

this infbrmation-retention period, upon request by the United States, CIG shall provide copies of 

any non-privileged documents, records, or other information required to be maintained under this 

Paragraph.
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45. At the conclusion of' the information-retention period provided in the preceding 

Paragraph, CIG shall notify the United States at least 90 Days prior to the destruction of any 

documents, records, or other information subject to the requirements of the preceding Paragraph 

and, upon request by the United States, CIG shall deliver the requested non-privileged 

documents, records, or other information to EPA. 

46. CIG may assert that certain documents, records, or other information is privileged 

under the attorney-client privilege or any other privilege recognized by federal law. If CIG 

asserts such a privilege, it shall provide the following: (1) the title of the document, record, or 

information; (2) the date of' the document, record, or information; (3) the name and title of each 

author of the document, record, or information; (4)the name and title of each addressee and 

recipient; (5) a description of the subject of the document, record, or information; and (6)the 

privilege asserted by CIG. 1-lowever, no documents, records, or other information that CIG is 

explicitly required to create or generate to satisfy a specific requirement of this Consent Decree 

shall be withheld on the grounds of privilege. 

47. CIG may also assert that information required to he provided under this Section is 

protected as Confidential Business Information ("CBI") under 40 C.F.R, Part 2. As to any 

information that CIG seeks to protect as CIII, CIG shall follow the procedures set forth in 40 

C.F.R. Part 2.

48. This Consent Decree in no way limits or affects any right of entry and inspection, 

or any right to obtain information, held by the United States pursuant to applicable federal or 

state laws, regulations, or permits, nor does it limit or afict any duty or obligation of ('IG to
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maintain documents, records, or other information imposed by applicable federal or state laws, 

regulations, or permits. 

Xli. EFFECT OF SETTLEMENT/RESERVATION OF RIG fITS 

49. This Consent Decree resolves all civil or administrative claims of the United 

States for violations alleged in the Complaint through the date of lodging of this Consent 

Decree.

50. The United States reserves all legal and equitable remedies available to enforce 

the provisions of this Consent Decree. This Consent Decree shall not be construed to limit the 

rights of the United States to obtain penalties or injunctive relief under the Act or implementing 

regulations, or under other federal or state laws, regulations, or permit conditions. 

51. This Consent Decree is not a permit, or a modification of any permit, under any 

federal, State, or local laws or regulations. Nothing in this Consent Decree shall relieve CIG of 

its obligation to achieve and maintain complete compliance with all applicable federal. State, and 

local laws, regulations, and permits. CIG's compliance with this Consent Decree shall he no 

defense to any action commenced pursuant to any such laws, regulations, or permits. The United 

States does not, by its consent to the entry of' this Consent Decree, warrant or aver in any manner 

that GIG's compliance with any aspect of this Consent Decree will result in compliance with 

provisions of the Act, or with any other provisions of federal, State, or local laws, regulations, or 

permits.

52. This Consent Decree does not limit or affect the rights of CIG or of the United 

States against any third parties, not party to this Consent Decree, nor does it limit the rights of 

third parties, not party to this Consent Decree, against GIG, except as otherwise provided by law. 

- 23 -
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53,	 This Consent Decree shall not be construed to create rights in, or grant any cause 

of action to, any third party not party to this Consent Decree. 

XIII. COSTS  

54. The Parties shall bear their own costs of this action, including attorneys' !es, 

except that the United States shall be entitled to collect the costs (including attorneys' fees) 

incurred in any action necessary to collect any portion of the civil penalty or any stipulated 

penalties when due. 

55. Unless otherwise specified herein, whenever notifications, submissions, or 

communications are required by this Consent Decree, they shall be made in writing and mailed or 

hand delivered addressed as follows: 

As to the DOJ: 

Chief, Environmental Enforcement Section 
Environment and Natural Resources Division 
U.S. I)epartment of' Justice 
P.O. Box 7611, Ben Franklin Station 
Washington, D.C. 20044-7611 
Re: DOJ No. 90-5-2-1-07660/2 

Assistant Regional Administrator 
Office of Enforcement, Compliance, and Environmental Justice 
U.S. Environmental Protection Agency, Region 8 
1595 Wynkoop Street 
Denver, CO 80202-1129
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Colorado Interstate Gas Company 
2 North Nevada 
Colorado Springs, CO 80903 
Attn: Manager, Environmental Compliance 

Colorado Interstate Gas Company 
2 North Nevada 
Colorado Springs, CO 80903 
Attn: General Counsel 

56. Any Party may, by written notice to the other Party, change its designated notice 

recipient or notice address provided above. 

57. Notices submitted pursuant to this Section XIV shall he deemed submitted upon 

mailing, unless otherwise provided in this Consent Decree or by mutual agreement of the Parties 

in writing. 

XV. SALES OR TRANSFERS OF OWNERSHIP/OPERATOR INTERESTS 

58. If CIG proposes to sell or transfer all or part of its ownership or its responsibility 

as operator of the Natural Buttes Facility. CR) shall advise the buyer or transferee in writing of 

the existence of this Consent Decree prior to such sale or transfer and shall send a copy of such 

written notification to the Plaintiff pursuant to Section XIV (Notices) of this Consent I)ecree at 

least 60 Days before such proposed sale or transfer; provided, however, that if C1G has 

completed the obligations required under Paragraph 6 of this Consent Decree CIG need not 

advise buyer or transferee of the existence of this Consent Decree.



Case 2:09-cv-00649-TS Document 3-2 Filed 07/23/09 Page 26 of 34 

59. Unless CIG has completed the obligations required under Paragraph 6 of this 

Consent Decree, no sale or transfer of ownership to a buyer or transferee shall take place before 

the buyer or transferee consents in writing, by a stipulation to be filed with the Court, to: (a) 

accept all of the obligations, terms, and conditions of this Consent Decree with the exception of 

the obligations, terms, and conditions contained in Sections V (Civil Penalty/Emission Fee 

Payment) and VI (Ambient Air Monitoring); (b) accept the jurisdiction of the Court to enforce 

the terms of this Consent Decree (with the exception of Sections V (Civil Penalty/Emission Fee 

Payment) and VI (Ambient Air Monitoring)) as to such party; and (c) become a party to this 

Consent Decree (consistent with the limitations set forth in (a) and (b), above). Notwithstanding 

such a sale or transfer, CIG shall remain jointly and severally liable with the buyer or transferee 

unless the Consent Decree is modified or CIG's joint and several liability is restricted in 

accordance with Paragraph 60. 

60. If the .United States agrees, the Parties and the buyer ortrans6.ree may execute a 

modification to this Consent Decree, that relieves CIG of its liability under this Consent Decree 

for, and makes the buyer or transferee liable for, all obligations and liabilities applicable to the 

purchased or transferred facilities or operator responsibility. Notwithstanding the foregoing, 

however, CIG may not assign, and may not be released from, obligations under this Consent 

Decree to pay the civil penalty in accordance with Section V (Civil Penalties/Emission Fee 

Payment), undertake the project set forth Section VI (Ambient Air Monitoring), pay stipulated 

penalties with respect to actions occurring prior to the date of transfer of ownership or operator 

responsibility in accordance with Section VIII (Stipulated Penalties), or maintain documents or 

provide reports with respect to those obligations in accordance with Sections VII (Reporting 
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Requirements) and Xl (Information Collection and Retention). GIG may propose, and the United 

States may agree, to restrict the scope of the joint and several liability of any purchaser or 

transferee for any obligations of this Consent Decree that are not specific to the transferred or 

purchased facilities or operator responsibility, to the extent such obligations may be adequately 

separated in an enforceable manner. 

XVI. EFFECTIVE DATE 

61. Unless otherwise specifically provided herein, the Fffective l)ate of this Consent 

Decree shall be the date upon which this Consent Decree is entered by the Court. 

XVII. RETENTION OF JURISDICTION  

62. The Court shall retain jurisdiction over this case until termination of this Consent 

Decree, for the purpose of resolving disputes arising under this Decree pursuant to Section X 

(Dispute Resolution) or entering orders modifying this Decree, pursuant to Sections XV (Sales or 

Transfers of Ownership/Operator Interests) and XVIII (Modiflcation), or effectuating or 

enforcing compliance with the terms of this Consent I)ecree. 

XVIII. MODIFICATION  

63. The terms of this Consent Decree may be modified only by a subsequent written 

agreement signed by all the Parties. With respect to any modification that constitutes a material 

change to this Decree, such written agreement shall be filed with the ('ourt and effective only 

upon the Court's approval. Any disputes concerning modification of this Decree shall be 

resolved pursuant to Section X (Dispute Resolution) of this Consent I)ecree.
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XIX. TERMINATION  

64. This Consent Decree shall be in effect until it is terminated in accordance with the 

provisions of this Section. 

65. Upon completing all obligations of this Consent Decree (with the exception of the 

semi-annual retesting of engines required under Paragraphs 6.b. and 6.c.), dO shall serve upon 

the United States a Request for Termination. The Request for Termination shall certify that CIG 

has paid the civil penalty and all stipulated penalties, if any, that have accrued, and has fulfilled 

all other obligations of this Consent I)ecree. 

66. If the United States does not agree that the Consent Decree may be terminated, 

dId may invoke Dispute Resolution under Section X (Dispute Resolution) of this Consent 

Decree. however, CIG shall not seek Dispute Resolution under Section X (Dispute Resolution) 

of this Consent Decree until 60 Days after service of its Request for Termination. 

67. If the United States agrees that the Consent Decree may be terminated, the Parties 

shall jointly move the Court for termination of the Consent Decree. 

XX. PUBLIC PARTICIPATION 

68. This Consent Decree shall be lodged with the Court for a period of not less than 

30 Days for public notice and comment in accordance with 28 C.F.R. § 50.7. 'lhe United States 

reserves the right to withdraw or withhold its consent if the comments regarding the Consent 

Decree disclose facts or considerations indicating that the Consent Decree is inappropriate, 

improper, or inadequate. dIG consents to entry of this Consent I)ecree without further notice 

and agrees not to withdraw from or oppose entry of this Consent Decree by the Court or to
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challenge any provision of the Consent Decree, unless the United States has notified CIG in 

writing that it no longer supports entry of the Consent Decree. 

XXI. S1CATORJES/SERVICE 

69. Each undersigned representative of C1G and the Assistant Attorney General for 

the Environment and Natural Resources Division of the Department of Justice certilies that he or 

she is fully authorized to enter into the terms and conditions of this Consent Decree and to 

execute and legally bind the l'arty he or she represents to the terms and conditions of this 

doe urn ent

70. lhis Consent Decree may be signed in counterparts, and its validit y shall not be 

challenged on that basis. 

71. CIG agrees to accept service of process by mail with respect to all matters arising 

under or relating to this Consent Decree and to waive the formal service requirements set forth in 

Rules 4 and 5 of the Federal Rules of Civil Procedure and any applicable Local Rules of this 

Court including, but not limited to. service of a summons. 

XXII. INTEGRATION  

72,	 This Consent Decree constitutes the final, complete, and exclusive agreement and 

understanding between the Parties with respect to the settlement embodied in the I)ecree and 

supersedes all prior agreements and understandings, whether oral or written, concerning the 

settlement embodied herein. Other than the deliverables thai are subsequently submitted and 

approved pursuant to this Decree, no other document, nor any representation, inducement, 

agreement, understanding, or promise, constitutes any part of this Decree or the settlement it 

represents, nor shall it be used in construing the terms of this Decree. 

- 29 -
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XXIII. FINAL JUDCMENT 

73.	 Upon approval and entry of this Consent Decree by the Court, this Consent

Decree shall constitute a final judgment of the Court as to the United States and CIG. 

l)ated and entered this 	  day of _______________ 2009 

UNIIEl) S!'Al}S D1SIRICT JUDUF; 
District of tJtah



FOR CoLORADo INTERSTATE GAS COMPANY 

'0r3. 
ölorado Interstate Gas Company 

2 North Nevada 
Colorado Springs, CO 80903
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THE UNDERSIGNEI) PARTY enters into this Consent Decree in the matter of United States v, 
Colorado Interstate Gas Co., subject to the public notice and comment requirements of 28 
C.F.R. § 507. 
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THE UNDERSIGNED PARTY enters into this Consent Decree in the matter of United States v. 
Colorado Interstate Gas Co., subject to the public notice and comment requirements o128 
C.F.R. § 50.7. 

FOR PLAINTIFF, UNITEI) S'l'A'l'FS 01" AMERiCA 

/ //// 

JGFIN C. CR	 'N 
eting Assistant Attorney General 

Environment & Natural Resources [)ivision 
United States Department of Justice 

AMES D. FREEMAN 
l'riaAttorney 

Jonmental Enforcement Section 
Environment and Natural Resources Division 
United States Department of Justice 
1961 Stout Street 8' Floor 
i)eiiver, CO 80294 
Telephone (303) 844-1489 

BRETT 1.. TOLMAN 
United States Attorney 
District of Utah 
185 South State Street 
Suite p300 
Salt Lake City, UT 84111 
Phone: (801) 524-5682 
Fax: (801) 524-6924
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THE UNDERSIGNED PARTY enters into this Consent Decree in the matter of United States v. 
Colorado Interstate Gas Co., subject to the public notice and comment requirements of 28 
C.F.R. § 50.7. 

FOR U.S. ENViRONMENTAL PROTECTION AGENCY 

EDDIE A. SIERRA 
Acting Assistant Regional Administrator 
Office of Enforcement, Compliance and 
Environmental Justice
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THE UNDERSIGNED PARTY enters into this Consent Decree in the niatter of United States v. 

Colorado Interstate Gas Co., subject to the public notice and comment requirements of 28 
C.F.R. § 50.7. 

FOR U.S. ENVIRONMENTAL PROTECTION A(IENCY 

CYNT!ll GILES 
Assistt )\dministrator 
Office +'Enforcement and Compliance 

Assurance 
U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, NW. 
Washington, I).C. 20460
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WHEREAS, Plaintiff, the United States of America, (the 'United States") on behalf of 

the United States Environmental Protection Agency ("EPA"), has simultaneously with the 

lodging of this Consent Decree filed a Complaint alleging that Miller, Dyer & Co., L.L.C., a 

Colorado limited liability company ("Miller Dyer" and as more specifically defined below), and 

Chicago Energy Associates, a Delaware limited liability company ("CEA" and as more 

specifically defined below), violated requirements of the Clean Air Act (the "Act") and the 

federal regulations implementing the Act applicable to one existing compressor station referred 

to herein as the Flat Rock Compressor Station ("the Flat Rock Facility"), one former compressor 

station referred to herein as the Comet Pipeline Compressor Station ("the Comet Pipeline 

Facility"), and one existing hydrocarbon dewpoint control facility referred to herein as the Seep 

Ridge Interconnect Station ("the Seep Ridge Facility") which are located in the Uinta Basin near 

Vernal, Utah (the "Uinta Basin"), and located on Indian country lands in the State of Utah; 

WHEREAS, EPA administers the Act's programs for National Emission Standards for 

Hazardous Air Pollutants ("NESHAP"), New Source Performance Standards ("NSPS"), and 

federal operating permits under Title V of the Act with respect to facilities located on Indian 

country lands in Utah; 

WHEREAS, Miller Dyer was the previous operator of the Facilities subject to this 

Consent Decree, and CEA was the previous owner of the Facilities subject to this Consent 

Decree; Whiting Oil and Gas Corporation, a Delaware corporation ("Whiting" and as more 

specifically defined below), is the current operator and owner of the Facilities subject to this 

Consent Decree;
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WHEREAS, on June 27, 2007, Miller Dyer disclosed to EPA that: (1) the Flat Rock 

Facility had the Potential to Emit ("PTE") greater than the major source thresholds of hazardous 

air pollutants and was subject to the Federal NESHAPs for oil and natural gas production 

facilities (40 CF.R. Part 63, Subpart HH) and for reciprocating internal combustion engines (40 

C.F.R. Part 63, Subpart ZZZZ); and was subject to the federal operating permit requirements of 

'litle V of the Act; and (2) the Seep Ridge Facility had potential violations of the Federal NSPS 

for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants (40 C.FR., Part 60, 

Subpart KKK). Miller Dyer also conducted a compliance evaluation of its former compressor 

station, the Comet Pipeline Facility, and disclosed to EPA on August 20, 2007, that the Comet 

Pipeline Facility, while in service, had a PI'E greater than the major source thresholds of 

hazardous air pollutants and was subject to the Federal NESIIAPs for oil and natural gas 

production facilities (40 C.F.R. Part 63, Subpart HH); and was subject to the federal operating 

permit requirements of Title V of the Act. Miller Dyer contends that its June 27, 2007 and 

August 20, 2007 disclosures were pursuant to EPA's policy titled "Incentives for Self-Policing: 

Discovery, Disclosure, Correction and Prevention of Violations" published at 65 Fed. Reg. 

19,618 - 27 (April 11, 2000) (Audit Policy); 

W}IEREAS, Miller Dyer subsequently submitted an application for a litle V permit for 

the Flat Rock Facility to EPA and submitted notifications required under 40 CER Part 63. At 

the Flat Rock Facility, Miller Dyer has installed control or process equipment to comply with 40 

C.FR. Part 63 Subpart HH; has installed a condenser on the gas dehydration unit with condenser 

vent stream gasses being routed to the dehydration unit reboiler pilot and with flash tank 

emissions being routed to an enclosed flare; has installed a catalytic converter on the
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reciprocating internai combustion engine to comply with 40 C.F.R, Part 63 Subpart ZZZZ; and 

has installed the necessary monitoring systems; 

WhEREAS, on May 2, 2008, Miller Dyer and CEA plugged and abandoned the Oil 

Canyon Number 26-IA, API Number 43-0473 1180 oil and gas well, located in the SW1/4 of 

SE 1/4 of Section 26, Township 14 South, Range 20 E, SLM, Uintah County, Utah; 

WhEREAS, on May 30, 2008, Miller Dyer and CPA sold and transferred ownership and 

operation of the Uinta Basin Facilities to Whiting; 

WHEREAS, as of May 31, 2008, Whiting is the owner arid operator of the Flat Rock 

Facility and the Seep Ridge Facility subject to this Consent Decree; 

WHEREAS, Miller Dyer, CPA, and Whiting (collectively referred to as "Defendants") 

do not admit the violations occurred and further do not admit any liability for civil penalties, 

fines, or injunctive relief to the United States arising out of the transactions or occurrences 

alleged in the Complaint; 

WhEREAS, Miller Dyer, CPA, and Whiting have worked cooperatively with the 

Plaintiff to settle this matter; 

WHEREAS, the United States, Miller Dyer, CEA, and Whiting (the "Parties") recognize, 

and the Court by entering this Consent Decree finds, that this Consent Decree has been 

negotiated by the Parties in good faith and at arm's length, will avoid litigation among the 

Parties, and that this Consent Decree is fair, reasonable, consistent with the goals of the Act and 

its implementing regulations, and that its entry is in the best interests of the Parties and is in the 

public interest;
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NOW, THEREFORE, before the taking of any testimony, without the adjudication or 

admission of any issue of fact or law except as provided in Section 1 (Jurisdiction and Venue), 

and with the consent of the Parties, 

IT IS HEREBY ADJUDGED, ORDERED, AND DECREED as follows: 

I. JURISDICTION AND VENUE  

1. This Court has jurisdiction over the subject matter of this action and the Parties 

pursuant to 28 U.S.C. § 1331, 1345, and 1355, and Section 113(b) of the Act, 42 U.S.C. 

§ 7413(b). Venue lies in this District pursuant to Section 113(b) of the Act, 42 U.S.C. § 7413(b), 

and 28 U.S.C. § 1391(b) & (c) and 1395(a), because the violations alleged in the Complaint arc 

alleged to have occurred in, and Miller Dyer, CEA, and Whiting conduct business in, this 

judicial district.

2. The Uinta Basin Facilities are located on Indian country lands in Uintah County, 

Utah. For purposes of this Consent Decree or any action to enforce this Consent Decree, Miller 

Dyer, CEA, and Whiting consent to and will not contest the jurisdiction of the Court over this 

matter. For purposes of this Consent Decree, Miller Dyer, CEA, and Whiting agree that the 

Complaint states elaim.s upon which relief may be granted pursuant to Section 113 of the Act, 42 

U.S.C. § 7413,

II. APPLICABILITY 

3. The obligations of this Consent Decree apply to and are binding upon the United 

States and upon Miller Dyer, CEA, and Whiting, as defined herein, and any of their successors 

and assigns.
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4. Mi'ler Dyer, CEA, and Whiting shall ensure that any of their corporate 

subsidiaries or affiliates that now or in the future may own or operate any of the Uinta Basin 

Facilities, or other natural gas production or gathering facilities subject to any work or 

compliance requirements of this Consent Decree, take all necessary and appropriate actions and 

provide EPA access to facilities, equipment, and information as may be required to enforce this 

Consent Decree so that Miller Dyer, CEA, and Whiting may fully and timely comply with all 

requirements applicable to each as set forth in this Consent Decree. 

5. In any action to enforce this Consent Decree, Miller Dyer, CEA, and Whiting 

shall not raise as a defense the failure by any of its officers, directors, employees, agents, 

contractors, or corporate affiliates or subsidiaries to take any actions necessary to comply with 

the provisions of this Consent Decree which are applicable to such Party unless or except as 

provided in Section XIII (Force Majeure). 

6. Terms used in this Consent Decree that are defined in the Act or in regulations 

promulgated pursuant to the Act shall have the meanings assigned to them in the Act or such 

regulations, unless otherwise provided in this Consent Decree. Whenever the terms Set forth 

below are used in this Consent Decree, the following definitions shall apply: 

(a) "Clean Air Act" or "Act" shall mean the federal Clean Air Act, 42 U.S.C. 

§ 7401 el seq., as last amended by the Clean Air Act Amendments of 

1990, P.L. 101-549, November 15, 1990. 

(b) "Code of Federal Regulations" or "C.F.R." unless otherwise noted shall 

refer to the 2007 codification.



Case 2:09-cv-00332-DAK Document 11 Filed 09/23/09 Page 9 of 55-

"Consent Decree" or "Decree" shall mean this Consent Decree and all 

appendices attached hereto (listed in Section XXIX). 

"Day" shall mean a calendar day unless expressly stated to he a business 

day. in computing any period of time under.this Consent Decree, where 

the last day would fall on a Saturday, Sunday, or federal holiday, the 

period sh@ll run until the close of business of the next business day. 

"Miller Dyer" shall mean Miller, Dyer & Co., L.L.C., its subsidiaries, 

successors, and assigns. 

"CEA" shall mean Chicago Energy Associates, its subsidiaries, 

successors, and assigns. 

"EPA" shall mean the United States Environmental Protection Agency 

and any of its successor departments or agencies. 

"HAP" shall mean hazardous air pollutant as provided under Section 112 

of the Act. 

"Indian country" shall refer to the definition of "Indian Country" at I S 

U.S.C. § ll51, including: 

1. all land within the limits of any indian reservation under the 

jurisdiction of the United States government, notwithstanding the 

issuance of any patent, and including rights-of-way running 

through the reservation; 

Consistent with fodenI case law, Indian country includes any lands held in trust by the United Stares for an 
Indian tribe.
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2. all dependent Indian communities within the borders of the United 

States whether within the original or subsequently acquired 

territory thereof, and whether within or without the limits of a 

state; and 

3. all Indian allotments, the Indian titles to which have not been 

extinguished, including rights-of-way running through the same. 

"Indian governing body" means the governing body of any tribe, band, or 

group of Indians subject to the jurisdiction of the United States and 

recognized by the United States as possessing power of self-government. 

"Minor source" means a source that emits or has the potential to emit 

pollutants regulated under the Clean Air Act in amounts less than the Major 

stationary source levels specified in 40 C,F.R. § 52.21 or 40 C.F.R. § 632, 

as applicable. 

"Non-major" source means a stationary source that is not a "major source" 

under the applicable provisions of 40 C.F.R. § 63.2 (general provisions), 

and the applicable source category "major source" definition or 40 CF.R. 

§ 63 .761 (Subpart Fm), or § 63,6675 (Subpart ZZZZ). 

"Paragraph" shall mean a portion of this Consent Decree identified by an 

Arabic numeral. 

"Performance Optimization Review" shall mean an evaluation of energy 

efficiency and the potential for product recovery at certain facilities for 

purposes of conserving natural gas and returning it to the marketplace.
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(o) "Plaintiff" shall mean the United States. 

(p) "Pneumatic Controller" shall mean a natural gas-driven pneumatic 

controller. 

(q) "RICE" shal] mean one or more stationary, natural gas-fired Reciprocating 

Internal Combustion Engines. 

(r) "Section" shall mean a portion of this Consent Decree identified by a 

Roman numeral. 

(s) "Title V Permit" shall mean a permit issued pursuant to the federal 

operating permit program established by Title V of the Act, 42 U.SC. § 

7661 - 766lf, and as implemented by 40 C.F,R, Parts 70 (applicable to 

states) or 71 (applicable to EPA). 

(t) "TPY" shall mean tons per year. 

(u) "Uinta Basin Facilities" shall collectively mean the Flat Rock Compressor 

Station, the Seep Ridge Interconnect Station, and the Comet Pipeline 

Compressor Station, each of which is/was located in the Uinta Basin near 

Vernal, Utah, as more specifically described in Appendix A. 

(v) "Uinta Basin Properties" shall mean current and future oil and gas lease 

properties which are operated by Whiting in the area identified on the map 

shown in Appendix B which are located in Indian country within the Uinta 

Basin near Vernal, Utah. 

(w) "Whiting" shall mean Whiting Oil and Gas Corporation, its subsidiaries, 

successors, and assigns.
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IV. EMISSION REDUCTION REOUIREMENTS 

A. DEhYDRATION UNITS 

Uinta Basin Existing Major Source  

7. The gas dehydration unit located at the Flat Rock Facility is subject to "major 

source" standards under 40 C.F.R. Part 63, Subpart HH - NESHAPs For Oil and Natural Gas 

Facilities (hereinafter "Subpart HH"). 

8. [RESERVED.] 

9. By letter dated December 4, 2007, Buys & Associates, on behalf of Miller Dyer, 

notified EPA that the enclosed flare controlling the flash tank emissions at the Flat Rock Facility 

had achieved emissions reductions in compliance with the major source requirements of Subpart 

HH. By this letter, Miller Dyer arid/or CEA has provided a written notice to EPA and certified 

that the condenser vent stream routed to the pilot flame of the dehydration unit reboiler at the 

Flat Rock Facility was achieving emissions reductions in compliance with the major source 

requirements of Subpart HH as of May 30, 2008. 

10. On and after the date of lodging of this Consent Decree, Whiting shnil operate and 

maintain the gas dehydration unit at the Flat Rock Facility in compliance with applicable Subpart 

HH major source standards. 

11,	 [RESERVED.] 

12. [RESERVED.] 

13. IIRESERVED,] 

14. General Record-Keepjng Requirement: Miller Dyer, CEA, and Whiting sha.l1 

maintain records and information adequate to demonstrate their individual compliance with the
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requirements of this Section WA,. Whiting shall report the status of its compliance with these 

requirements in its Annual Report submitted pursuant to Section Xl (Reporting Requirements), 

B. COMPRESSOR ENGINES 

Uinta Basin Existin g Major Source  

15. The lean bum Reciprocating Internal Combustion Engine ("RICE") currently 

located at the Flat Rock Facility, as identified in Appendix A, is subject to 40 C.F.R. Part 63, 

Subpart ZZZZ - NESHAPS for Stationary Reciprocating Internal Combustion Engines as for 

major sources of HAP emissions (hereinafter "Subpart ZZZZ"). 

16. [RESERVED.] 

17, (a) On and after the date of lodging of' this Consent Decree, Whiting shall 

operate arid maintain the RICE and catalytic converter so as to achieve and maintain the 

destruction efficiencies or emission limits specified in Subpart ZZZZ. 

(b) The oxidation catalyst shall meet a limit of 2.0 gram per horsepower hour 

(g/hp-hr) for carbon monoxide ("CO"), when the RICE is operating at a 90% load or higher. 

(c) The RICE shall be operated and maintained so as to meet a limit of 2.0 

g/hp-hr for oxides of nitrogen ("NOx'), when the RICE is operating at a 90% load or higher. 

18. By letter dated March 14, 2008, Buys & Associates, on behalf of Miller Dyer, 

notified EPA that the Flat Rock Facility was achieving emissions reductions as required to 

comply with the requirements of Subpart ZZZZ. 

19. General Record-Keeping Reguirerni: Miller Dyer, CEA, and Whiting shall 

maintain records arid information adequate to demonstrate their individual compliance with the
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requirements of this Section IVB. Whiting shall report the status of its compliance with these 

requirements in its Annual Reports submitted pursuant to Section XI (Reporting Requirements). 

C. NATURAL GAS LIQUID STORAGE TANKS 

Uinta Basin Existing Non-Major Facility  

20. (a) Subject to Paragraph 20(b) below, Whiting shall, within 1 80 Days after 

the Effective Date of this Consent Decree, install, operate, and maintain a low pressure separator 

upstream of the two 400-barrel capacity atmospheric natural gas liquid storage tanks located at 

the Seep Ridge Interconnect Station ("the Seep Ridge Facility") and maintain a maximum 

operating pressure within such separator of 20 psig. Off-gasses from the low pressure separator 

are to be used as fuel in the on-site generator. 

(b) Whiting may, based on future operating needs, cease to operate and 

physically remove the hydrocarbon dewpoint skid from the Seep Ridge Facility. If the 

hydrocarbon dewpoint skid is removed prior to 180 Days after the Effective Date of this Consent 

Decree, Whiting shall not be required to install the low pressure separator as specified in 

Paragraph 20(a). Further, if the hydrocarbon dewpoint skid is removed after installation of the 

low pressure separator, Whiting shall no longer be required to operate the low pressure separator. 

21. General Record-Keeping R .quirern: Whiting shall maintain records and 

information adequate to demonstrate its compliance with the requirements of this Section JV.0 

(Natural Gas Liquid Storage Tanks), and shall report the status of its compliance with these 

requirements upon request by EPA. 

I). HYDROCARI3ON DEWPOINT SKiDS 

Uinta Basin Existin g Non-Major Facijity
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22. The hydrocarbon dewpoint skid located at the Seep Ridge Facility is subject to 

NSPS for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants under 40 

C.F,R., Part 60, Subpart KKK (hereinafter "Subpart KKK"). 

23. On or before the date of lodging of this Consent Decre, Miller Dyer, CEA andlor 

Whiting shall have implemented the Subpart KKK standards applicable to the hydrocarbon 

dewpoint skid at the Seep Ridge Facility. 

24. (a) By no later than 30 Days after the date of lodging of this Consent Decree, 

Whiting shall provide a written notice to EPA and certify that the Seep Ridge Facility is in 

compliance with Subpart KXK. The 30 Days may be extended with written EPA approval. 

(b) If Whiting physically removes the hydrocarbon dewpoint skid from the 

Seep Ridge Facility pu rsuant to Paragraph 20(b), compliance with Subpart KKK standards 

applicable to the hydrocarbon dewpoint skid shall no longer be required. 

(c) By no later than 60 Days after the date of lodging of this Consent Decree, 

Whiting shall submit a request for an applicability determination to EPA Region 8 regarding the 

applicability of the Risk Management Plan requirements under the Chemical Accident 

Prevention provisions of 40 C.F.R. Part 68 with respect to the hydrocarbon liquids stored as a 

result of the dew-point skid processes at the Seep Ridge Facility. 

(d) Within 60 Days after receiving EPA's determination pursuant to this 

Paragraph, Whiting shall, if found to be applicable, submit a Risk Management Plan to EPA for 

such affected facility. 

	

25.	 General Record-Keeping Requirement: Miller Dyer, CEA, and Whiting shall 

maintain records and information adequate to demonstrate their individual compliance with the
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requirements of this Section IV.D (Hydrocarbon Dewpoint Skids), and shall report the status of 

their compliance with these requirements upon request by EPA. 

E. PNEUMATIC CONTROLLERS 

Existing High-Bleed Pneumatic Controllers  

26. Pneumatic Controller Survey : By no later than 6 months after the date of lodging 

of this Consent Decree, Whiting shall complete a survey of the Uinta Basin Facilities, as 

identified in Appendix A, to identify and develop an approximate tally of the high-bleed 

Pneumatic Controllers in use at the Uinta Basin Facilities. By no later than 60 Days thereafter, 

Whiting shall report the findings of the Pneumatic Controller survey to EPA, For purposes of 

this Consent Decree, a "high-bleed" Pneumatic Controller is any Pneumatic Controller that has 

the capacity to bleed in excess of six standard cubic feet of natural gas per hour (52,560 scf/year) 

in normal operation. 

27. Retrofits: By no later than 1 year aller the date of lodging of this Consent Decree, 

Whiting shall retrofit or replace high-bleed Pneumatic Controllers, identified pursuant to the 

survey conducted under Paragraph 26, with "low-bleed" Pneumatic Controllers unless it is not 

technically or operationally feasible to retrofit or replace particular high-bleed Pneumatic 

Controllers. If Whiting is not able to retrofit or replace any particular high-bleed Pneumatic 

Controllers, Whiting shall identify each such Pneumatic Controller and document why each such 

Pneumatic Controller was not retrofitted or replaced with a low-bleed Pneumatic Controller. The 

1 year may be extended with writien EPA approval.
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New Construction 

28. Beginning on the date of lodging of this Consent Decree, and continuing for the 

life of this Consent Decree, Whiting shall install and operate low or no-bleed Pneumatic 

Controllers at all newly constructed facilities located on Uinta Basin Properties, as identified in 

Appendix B. Whiting need not, however, install low or no-bleed Pneumatic Controllers at sites 

for which Whiting can demonstrate that the use of low or no-bleed Pneumatic Controllers would 

not be technically or operationally feasible. 

29. General Record-.Keeping RequirrnI: Whiting shall maintain records and 

information adequate to demonstrate its compliance with the requirements of this Section IV.E 

(Pneumatic Controllers), and shall report the status of its compliance with these requirements 

upon request by EPA.

V. FUTURE DEVELOPMENT 

A. DEHYDRATION UNITS 

30. (a) For Dehydration Units constructed at compressor stations and oil and/or 

natural gas production facilities located on Uirita Basin Properties after the lodging of this 

Consent Decree, such Dehydration Units shall be subject to and comply with emission 

limitations and emission reduction controls to the extent applicable under Subpart HH. 

(b) Uncontrolled VOC emissions ftom a Dehydration Unit shall be 

determined by using GRI GLYCaIc version 4.0 or higher. When conducting the analysis, the 

following data shall be used:
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i. results of a recent extended gas analysis from a representative field-

specific sample of the stream entering the natural gas dehydrator 

contactor tower; and 

the maximum lean glyco recirculation Tate for the glycol circulation 

pump in use. If redundant pumps are used, the following conditions 

shall apply; 

(A) the evaluation is performed using the maximum circulation 

rate of the largest volume pump; 

(B) only one pump may operate at any one time (if the maximum 

circulation rate for the pump in use is not included in the CR1 

GLYCaIc User Manual then documentation must be provided 

to EPA upon request); and 

(C) the average operational parameters including wet gas 

temperature and pressure, dry gas water content, glycol flash 

separator temperature and pressure, stripping gas source and 

rate, and average daily gas production. The average daily gas 

production for wells not completed prior to twelve months 

before the Effective Date of this Consent Decree shall be 

estimated based on best engineering judgment considering 

existing wells in the area, and for wells completed at least 

twelve months prior to the Effective Date of this Consent 

Decree shall be determined based on actual gas production
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for the Twelve Month period prior to the month of the 

Effective Date of this Consent Decree, as reported to the 

Utah Division of Oil and Gas and Mining (DOOM) or 

equivalent agency with jurisdiction. 

(c) By no later than the due date of the next annual compliance certification 

date or 180 Days after startup, whichever is later, Whiting shall provide written notice to EPA 

and certify that each control/control system, if required to be installed pursuant to this Paragraph, 

is achieving emissions reductions sufficient that those Dehydration Units are in compliance with 

applicable requirements of Subpart HFI. The 180 Days may be extended with written EPA 

approval 

B. RICE UNITS O1 500 hORSEPOWER OR GREATER 

31. Beginning on the date of lodging of this Consent Decree, and continuing for so 

long as this Consent Decree is in effect, any RICE unit with an on-site nameplate rating of 500 

horsepower ("hp") or greater located on Uinta Basin Properties shall be subject to and comply 

with emission limitations and emission reduction controls to the extent applicable under Subpart 

zzzz.

34.	 (a)	 As applicable, each RICE unit subject to Paragraph 3 'i shall comply with 

the following:

Each RICE unit shall be operated and maintained to achieve the 

destruction efficiency and/or the emission limits specified in 

Subpart ZZZZ.
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ii. By no later than 180 Days following the installation of a new 

catalyst controlled RiCE, an initial emissions test of such catalyst 

to demonstrate compliance with the destruction efficiency and/or 

the emission limits specified in Paragraph 34(a)(i) must be 

performed, using either EPA approved reference methods or 

portable analyzers in accordance with the Test Protocol set forth in 

Appendix D. 

iii. If the catalyst falls to meet the destruction efficiency and/or the 

emission limits specified in Subpart ZZZZ, Whiting shall take 

appropriate steps to correct such non-compliance and retest the 

catalytic converter within 30 Days after the receipt of the initial 

test report, Whiting shall submit a report to EPA no later than 60 

Days after each retest. The retest report shall include a surn.rnary of 

the steps taken to comply and the retest results. The 60 Days may 

be extended with written EPA approval. 

iv. Upon successli.d demonstration that the catalyst has met the 

destruction efficiency and/or the emission limits specified in 

Subpart ZZZZ, Whiting shall thereafter test the catalytic converter 

emission control efficiency on a semi-annual calendar-year basis 

using either EPA approved reference methods or a portable 

analyzer in accordance with the Test Protocol set forth in 

Appendix D. The semi-annual test date may be extended with 

written EPA approval. 

(b) For each RICE unit with a nameplate rating of 500 hp or greater and 

sub, eet to Paragraph 31 herein, Whiting shall submit a test report to IPA within 90 Days after 

each initial emission test is performed. The report shah contain the emission test results and the 

following information applicable to each RICE: 

i.

	

	 RICE make, model, nameplate hp rating, location, serial number, 

installation date and manufactarer emission data;
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ii,	 catalyst make, model, installation date and manufacturer emission 

data; 

iii. initial emission test results including date and times of test runs, 

name(s) of employee(s) or contractor(s) who conducted the test; 

performance data in compliance with 40 C.F.R. 63 .6620 and with 

the applicable provisions of Subpart ZZZZ Tables 3 and 4; 

iv. a certification pursuant to Paragraph 52 of the information 

contained in the report in accordance with Section Xl (Reporting 

Requirements). 

v. Whiting shall include all subsequent test results in the Annual 

Report submitted pursuant to Section XI (Reporting 

Requirements), as well as the information gathered pursuant to the 

preceding Paragraph 34(a)(iv), and shall maintain at the facility a 

catalyst maintenance log (e.g., date of last catalyst replacement, 

number of engine operating hours since last catalyst or 02 sensor 

replacement, and date and description of any catalyst activities), 

35.	 [RESERVED.] 

C. GENERAL RECORD-KEEPING REQUIREMENT 

37. Whiting shall maintain records and information adequate to demonstrate its 

compliance with the requirements of this Section and shall report the status of its compliance 

with these requirements in its Annual Reports submitted pursuant to Section XI (Reporting 

Requirements).

VI, PERFORMANCE OPTIMIZATIoN REVIEW 

38. Within one year after the Effective Date of this Consent Decree, Whiting shall 

complete a Performance Optimization Review ('POR") to increase energy efficiency and
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enhance product recovery at two thnta Basin Facilities in accordance with the Scope of Work 

("SOW") attached as Appendix E. The FOR shall be performed by third .-party consultants 

acceptable to EPA. Whiting will notify hPA of the proposed third-party consultant at least 30 

Days prior to initiating the FOR. 

	

39.	 The seope of the FOR is expressly limited to the following activities, as set forth 

in the POR SOW:

(a) Pressure Relief Devices - repair or replace components, as appropriate, to 

specifically reduce product losses; 

(b) Production Separators - identify optimal pressures and temperatures, and 

reset as needed;

(c) Dehydrators - evaluate for use of e]ectric pumps to reduce product losses; 

(d) Internal Combustion Engines - evaluate maintenance practices and 

plarmed shutdown procedures to minimize product losses from blow down and the use of starter 

(e) Flare and Vent Systems -. evaluate flare and vent system components and 

associated operating procedures to reduce the loss of product, where possible; 

(f) Operating Pressures - review and optimize, where possible; and 

Component Inspections and Repairs - perform component inspections 

using OVA, TVA, or other EPA-approved leak detection field equipment and repair or replace 

leaking components, as appropriate, to enhance product recovery. 

	

40.	 FOR Reports. Within 60 Days of completion of the POR, Whiting shall submit a 

POR Report to EPA for the Uinta Basin which shall include:
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the contractor(s) used to conduct the POR; 

the name, location and original construction date of each of the 

compressor stations at which the POR was completed; 

(c) a general description of the components by type and service that were 

inspected, how they were inspected, a summary and description of any repairs made, an estimate 

of natural gas conserved as a result of the repairs to the extent quantifiable, and the repair cost; 

(d) a general description of the pressure relief devices that were inspected, 

how they were inspected, a summary description of any repairs made, an estimate of natural gas 

conserved as a result of the repairs to the extent quantifiable, and the repair cost; 

a description of the review of production separators, identification of those 

for which optimal pressures and temperatures were calculated and how that was done; a 

comparison of those values to prior separator operating conditions, a summary of the udjustments 

to pressures or temperatures that were made, an estimate of the amount of natural gas conserved 

as a result, and the cost if significant, to adjust pressures and temperatures; 

(f) a description of the evaluation of dehydrators for the use of electric 

pumps; a summary of the projects identified as a result of such review for possible future 

implementation by Whiting on a voluntary basis; if sufficient data exists to prepare an estimate, 

an estimate of the amount of natural gas potentially conserved if such projects were 

implemented, and the cost to implement such projects; 

(g) a description of the review of RICE shutdown procedures to reduce blow 

down and the use of starter gas; a summary of any changes that were made based on such
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review; an estimate of product losses avoided as a result of any changes made, if reasonably 

capable of estimation; and the cost to implement such changes; 

(h) a description of the review of flare and vent systems, a summary of the 

repairs made, if any; an estimate of the amount of natural gas conserved as a result of repairs 

made, and the cost to implement such repairs; and 

(i) a description of how operating pressures were evaluated and, where 

possible, optimized; an estimate of the amount of natural gas conserved as a result of such 

evaluation, and an estimate of the cost, if nonnegligible, to optimize operating pressures. 

41 Within 120 Days of completion of the POR, Whiting may identify in writing to 

EPA, any areas of non-compliance with the Act (including federal implementing regulations) 

that are discovered during the FOR. Under this Paragraph, for other than PSD/NSR, Whiting 

shall include in its written submission: (1) a certification pursuant to Paragraph 52 that it has 

subsequently complied with all applicable statutory and regulatory requirements, or it shall 

propose a schedule for coming into compliance; (2) a description of the corrective measures 

taken, or proposed to be taken; and (3) a proposed calculation of Whiting's economic benefit, if 

any, pursuant to the EPA Stationary Source Civil Penalty Policy and BEN Model, EPA will 

review Whiting's certifications, and/or proposed schedule for compliance, corrective measures, 

and economic benefit calculation(s), and will respond with written concurrence or comments In 

the event that EPA does not approve of the proposed corrective measures or economic benefit 

calculation(s), each, as applicable, will respond with written comments. Should EPA still not 

agree with the economic benefit calculation(s), EPA's independent economic benefit calculations 

shall be final and payable. At EPA's discretion, the Parties will address any PSD/NSR violations
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as a new arid separate enforcement action, Whiting's release from liability as specified in 

Section XVI (Effect of Settlement/Reservation of Rights) for the areas of non-compliance 

identified and corrected pursuant to this Section VI will take effect upon the Plaintiff's written 

concurrence with Whiting's certification and its payment in full of any economic benefit 

indicated pursuant to this Paragraph. Any areas of non-compliance discovered by EPA and any 

disclosures by Whiting beyond this specific 120-Day period are not covered by this Paragraph. 

VU. AMBIENT AIR MONITORING  

42. (a) Miller Dyer and/or CEA shall fund the operation and maintenance of two 

ambient air quality and meteorological monitoring stations ("Monitoring Stations") located in the 

Uinta Basin and shall fund the collection and distribution of monitoring data for the two 

Monitoring Stations. The two Monitoring Stations shall be those installed and utilized pursuant 

to the Consent Decree in United States v. Kerr-McGee Corporation (D. Cob. Civil Action No. 

07-cv-0l034-WDMMJW). Miller Dyer and/or CEA shall fund the monitoring at the two 

Monitoring Stations for a consecutive time period to follow the completion of the monitoring 

period funded in the Kerr-McGee Consent Decree, for a period of one year. Beginning no later 

than 30 days after lodging of this Consent Decree, Miller Dyer and/or CEA shalL enter into a 

contract for the operation and maintenance of the two Monitoring Stations. Miller Dyer and/or 

CEA shall select a contractor that is acceptable to EPA. The ambient air quality monitors shall 

monitor ozone, NOx and PM2.5 concentrations. The meteorological stations shall monitor wind 

speed, wind direction, temperature and solar radiation. 

(b)	 Miller Dyer and/or CEA shall work cooperatively with EPA, the Utah 

Department of Environmental Quality (UDEQ) and the Ute Indian Tribe of the Uintah and Ouray
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Reservation (the "Northern Ute Tribe") regarding the operatiob and maintenance of the 

Monitoring Stations. The Monitoring Stations shall meet the methodology and operational 

requirements of 40 C.F.R. Part 58. Additional guidance for meteorological monitoring is 

contained in "Quality Assurance Handbook for Air Pollution Measurement Systems," Vol. IV, 

"Meteorological Measurements." All monitoring data shall be collcted in a manner reasonably 

calculated to meet EPA's quality assurance/quality control ("QAJQC") requirements of 40 

C.F,R. Part 58, App. A. Additional guidance is provided in "Quality Assurance Handbook for 

Air Pollution Measurement Systems." 

Miller Dyer and/or CEA shall certify, in accordance with Paragraph 52, 

that it has met all the requirements of this Section VII, (Ambient Air Monitoring). 

(d) EPA, Miller Dyer and CEA intend and contemplate that Miller Dyer 

and/or CEA will utilize the two air monitoring sites on a turnkey basis, including but not limited 

to utilizing (i) the site access and rights of surface use for the two air monitoring sites, and (ii) 

the air monitoring equipment purchased pursuant to the Kerr McGee Consent Decree. In the 

event that the operational conditions in (i) and (ii) are not met, Miller Dyer and CEA, may 

demonstrate compliance with this provision by asserting and establishing a Force Majeure claim 

pursuant to Paragraphs 64 through 70, 

VIII. LIMITS ON POTENTIAL TO EMIT 

43. The requirements established in Sections IV.A and V.A (Dehydration Units), 

Sections IV.B and V.B (Compressor Engines/RICE), and IV.0 (Natural Gas Liquid Storage 

Tanks) under this Consent Decree shall be considered "federally enforceable" and, as applicable,
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"legally and practicably enforceable" for purposes of calculating the potential to emit ("PTE") of 

a source or facility as may be applicable under the Act and any implementing federal regulations. 

44. The PTE for emissions of pollutants regulated under the Act from Dehydration 

Units at any facility in the Uinta Basin Properties shall be limited by the requirements set forth in 

Sections IV.A and VA (Dehydration Units), and shall be federally enforceable on that basis. 

45. The PTh for emissions of pollutants regulated under the Act for all RICE 

identified in Sections IV.B and V.B at any facility in the Uinta Basin Properties shall be limited 

by the requirements set forth therein, and shall be federally enforceable on that basis. 

IX. TITLE V OPERATING PERMITS  

46. As of the date of lodging of this Consent Decree, a complete Tide V permit 

application has been submitted to EPA for the Flat Rock Facility. The United States agrees that 

the Flat Rock Facility shall be authorized to operate in accordance with the terms of this Consent 

Decree until such time as EPA has issued the Title V permit for the facility and this Consent 

Degree is terminated in whole or in part. 

47. Within 30 Days after the Effective Date of this Consent Decree, Miller Dyer or 

CEA shall pay to the Plaintiff a total civil penalty pursuant to Section 113 of the Act, 42 U.S.C. § 

7413, in the amount of $142,000. Miller Dyer or CEA shall pay interest on any overdue civil 

penalty at the rate specified in 28 U.S.C. § 1961; however, in the case of overdue payments, 

interest shall accrue from the date of entry until the date of payment. 

48. Federal Payment Instructions: Miller Dyer or CEA shall make payment by 

Electronic Funds Transfer ("EFT") to the United States Department of Justice ("DOJ"), in
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accordance with current EFT procedures, referencing the United States Attorney's Office 

("USAO") File Number and DOJ Case Number 90-5-2-1-09383. Payment shall be made in 

accordance with instructions provided by the USAO for the District of Utah, Northern Division. 

Any funds received after 11:00 a.m. (EST/EDT) shall be credited on the next business Day. 

Miller Dyer or CEA shall provide notice of payment, referencing the USAO File Number, DOJ 

Case Number 90-5-2-09383 and the civil case name and case number, to DOJ, EPA, and to 

Whiting, as provided in Section XIX (Notices). 

49. No amount of the civil penalty to be paid by Miller Dyer or CEA shall be used to 

reduce its federal tax obligations. 

XL REPORTING Q1HREMENTS  

50. Miller Dyer, CEA, and Whiting, as applicable, shall submit the following reports: 

(a) In compliance with any specific deadline requirement of this Consent 

Decree, Miller Dyer, CEA, and Whiting shall submit initial performance test results, retest 

reports, initial status reports, progress reports, final reports, and notices (this Paragraph is not a 

cumulative requirement) as applicable to each Party. 

By no later than March 1 of each year, Whiting shall submit an Annual 

Report for the preceding calendar year to EPA. Whiting shall provide a paper and electronic 

copy of each Annual Report to EPA. The Annual Report shall: (i) describe all work or other 

activities that Whiting performed on and after May 31, 2008 pursuant to any requirement of this 

Consent Decree during the applicable reporting period; (ii) transmit any specific (non-annual) 

reports required of Whiting and which are to be included in an Annual Report; (iii) describe 

Whiting's compliance status on and after May 31, 2008; and (iv) describe any non-compliance
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with the requirements of this Consent Decree applicable to Whiting and explain the likely 

cause(s) of the violation(s) and the remedial steps taken, or to be taken, to prevent or minimize 

such violation(s). 

(c) Witbin 10 Days of the date Miller Dyer, CEA, and/or Whiting, as 

applicable, first becomes aware of any violation(s), or potential violation(s), or has reason to 

believe that it may violate, any requirement of this Consent Decree, Miller Dyer, CEA, and/or 

Whiting, as applicabl; shall notify EPA of such violation(s), and its likely duration, in writing, 

with an explanation of the likely cause of such violation(s) and the remedial steps taken, or to be 

taken, to prevent or minimize such violation(s) should it occur. If the cause of a violation cannot 

be fully explained at the time the notification is due, Miller Dyer, CEA, and/or Whiting, as 

applicable, shall state this in the 10-Day notice, investigate the cause of' each such violation in 

the event that it occurs, and within 30 Days of the date that Miller Dyer, CEA, and/or Whiting, 

as applicable, determine(s) such cause, submit a full written explanation of the cause of the 

violation. Nothing in this Paragraph relieves Miller Dyer, CEA, andlor Whiting of their 

obligation to provide the notice required by Section XIII (Force Majeure). 

51. All reports shall be submitted to the persons designated in Section XIX (Notices) 

of this Consent Decree. 

52. Each Annual Report submitted by Whiting shall be signed by a Responsible 

Official. All other reports or submissions may be signed by a delegated employee representative, 

unless otherwise required by applicable statute or regulation. All reports and submissions shall 

include the following certification: 

I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in
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accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate and complete, 

53. The reporting requirements of this Section shall continue until termination of this 

Consent Decree; however, upon written agreement by EPA where ,a Consent Decree reporting 

requirement is added to a final Title V permit or other non-Title V permit such that the permit 

meets or exceeds such Consent Decree reporting requirement, Whiting may fulfill that Consent 

Decree reporting requirement by notifying EPA that the required report has been provided 

pursuant to a permit requirement, and by identifying the relevant permit in Whiting's Annual 

Reports, submitted pursuant to this Section XI (Reporting Requirements). 

54. Any information provided pursuant to this Consent Decree may be used by the 

United States in any proceeding to enforce the provisions of this Consent Decree and as 

otherwise permitted by law, except as provided in Section XVI (Effect of SettlementfReservation 

of Rights) and/or for disclosures made pursuant to Paragraph 41 of this Consent Decree, 

XII. STIPULATED PENALTIES  

55. Miller Dyer, CEA, and Whiting shall be liable for stipulated penalties to the 

United States for violations of this Consent Decree as specified below, unless excused under 

Section XIII (Force Majeure), or reduced or waived by the Plaintiff pursuant to Paragraph 60 of 

this Consent Decree. A violation includes failing to perform any obligation required by the 

terms of this Consent Decree, including any work plan or schedule approved under this Consent 

Decree, according to all applicable requirements of this Consent Decree and within the specified 

time schedules established by or approved under this Consent Decree.
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(a)	 Dehydration Units (Sections LV.A and VA). 

- Violation Stipulated Peualty Respon5ible Party 
1. For failure to install and/or operate 

controls as required by Paragraphs 
tO and 30 per unit per Day.

For each unit: $1000 per Day for the first 30 Days of 
noncompliance, S 1500 per Day from the 31St to 60th 
Day of noncompliance, and $2000 per Day thereafter.

Whiting 

2. For failure to maintain records and 
information &s required by 
Paragraph 14.

For each unit: $200 per Day for the first 30 Days of 
noncompliance, $500 per Day from the 3 I" to 60 
Day of noncompliance, and $1000 per Day thereafter,

Miller Dyer, CEA 
and/or Whiting, as 

applicable 
3. For failure to maintain records and 

information as required by 
Paragraph 37.

For each unit: $200 per Day for the first 30 Days of 
noneomplianee, $500 per Day from The 31" to 
Day of noncompliance, and $1000 per Day thereafter.

Whiling 

(b)	 Compressor Fugines (Sections IV.B and V.B). 

Violation Stipulated Penalty Responsible Party 
1. For failure to maintain records and 

information as required by 
Paragraph 19.

For each unit: $200 per Day for the first 30 Days of 
noncompliance, $500 per Day from the 31" to 
Day of noncompliance, and $1000 iier Day thereafter,

Miller Dyer, CEA 
and/or Whiting, as 

applicable 

2. For failure to comply with Subpart 
ZZZZ as required by Paragraphs 
17, 31, and 34.

For each engine: $1000 per Day for the first 30 Days 
of noncompliance, $1500 per Day from the 31' to 
60th Day of noncompliance, and $2000 per Day 
thereafter.

Whiting 

3. For failure to conduct initial 
performance test on the RiCE 
emission controls as required by 
Paragraph 34(aXii).

For cach engine: $500 per Day for the first 30 Days of 
noncompliance, $1000 per Day from the 31" to 60th 

Day of noncompliance, and $1500 per Day thereafter. 
________________________________________________

Whiting 

'1. 

-

For failure to submit reports as 
required by Paragraph 34. 
______________________________

For each report: $200 per Day for the first 30 Days of 
noncompliance, $500 per Day from the 3 1 to 
Day of noncompliance, and $1000 per Day thereafter,

___________________ 

Whiting 

(c)	 Natural Gas J iguid Storage Tanks (Section IV.C) 

Violation Stipulated Penalty Responsible Party 

1. For failure to install a low pressure 
separator as requited by Paragraph 
20.

$100 per Day for the first 30 Days of noncompliance; 
$250 per Day from the 31st to 60th Day of 
noncompliance, and $500 per Day thereafter.

Whiting 

2. For failure to maintain records and 
information us required by 
Paragraph 21.

$200 per Day for the first 30 Days of noncompliance, 
$500 per Day from the 31" to 60th Day of 
noncompliance, and $1000 per Day thereafter.

Whiting

(d)	 Hydrocarbon Dewpont Skids (Section 1V.D) 

Stipulated Penalty 
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Violation Stipulated Penalty Responsible Party 
I For failure to implement the 

Subpart KKK standards applicable 
to the hydrocarbon dewpoint skid at 
the Seep Ridge Facility as required 
by Paragraph 23.

$100 per Day for the first 30 Days of noncompliance; 
$250 per Day from the 31st to 60th Day of 
noncompliance, and $500 per Day thereafter,

Miller Dyer, CEA 
andlor Whiting, as 

applicable 

2. For failure to submit the notice as 
required by Paragraph 24(a), 

____________________________

$200 per Day for the fIrst 30 Days of noncompliance, 
$500 per Day from the 31" to GO'S' Day of 
noncompliance, and $1000 per Day thereafter.

Whiting 

3. For failure to submit a request for 
an applicability determination as 
required by Paragraph 24(b).

$200 per Day for the first 30 Days of noncompliance, 
$500 per Day from the 31" to 60" Day of 
noncompliance, and $1000 per Day thereafter.

Whiting 

4. For failure to submit a Risk 
Management Plan, if applicable, 
pursuant to Paragraph 24(c).

$200 per Day for the first 30 Days of noncompliance, 
$500 per Day from the 31" to 60th Day of 
noncompliance, and $1000 per Day thereafter,

Whiting 

5. 

-

For failure to maintain records and 
information as required by 
Paragraph 25,

$200 per Day for the first 30 Days of noncompliance, 
$500 per Day from the 31" to 60" Day of 
noncompliance, and $1000 per Day thereafter.

Miller Dyer, CEA 
andlor Whiting, as 

applicable	--

(e)	 Pneumatic Controllers (Section IV.E) 

Violation Stipulated Penalty Responsible Party 
1. For failure to complete the Survey 

and submit a Report on existing 
high-bleed Pneumatic Controllers, 
as required by Paragraph 26.

$200 per Day for the first 30 Days of noncompliance; 
$500 per Day from the 31st to 60th Day of 
noncompliance, and $1000 per Day thereafter.

Whiting 

2. 

-

For failure to retrofit high-bleed 
Pneumatic Controllers as required 
by Paragraph 27. 

________________________________

____________________________________________ 
For each device that is not retrofitted: $100 per Day 
for the first 30 Days of noncompliance; $250 per Day 
from the 31st to 60th Day of noncompliance, and 
S500 per Day thereafter.

__________________ 
Whiting 

(I)	 Ambient Air Monitoring (Section VII.) 

- Violation Stipulated Penalty Responsible Party 
1. For failure to Fend, operate, 

maintain and certify the Monitoring 
Stations as required by Paragraph 
42.

$200 per Day Ibi the first 30 Days of noncompliance; 
$500 per Day from the 31st to 60Th Day of 
noncompliance, and $1000 per Day thereafter. 
____________________________________________

Miller Dyer and/or 
CEA 

___________________

56.	 Late Payment of Civil Penalty: If Miller Dyer and/or CEA fails to pay the civil 

penally required to be paid under Section X (Civil Penalty) of this Consent Decree when due, 
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Miller Dyer and/or CEA shall pay a stipulated penalty of $1,000 per Day for each Day that the 

payment is late.

57. Stipulated penalties under this Section shall begin to accrue on the Day after 

performance is due or on the Day a violation occurs, whichever is applicable, and shall continue 

to accrue until performance is satisfactorily completed or until the violation ceases. Stipulated 

penalties shall accrue simultaneously for separate violations of this Consent Decree. 

58. Dyer, CEA, and/or Whiting, as applicable, shall pay any stipulated penalty within 

30 Days of receipt of written demand of the United States and shall continue to make such 

payments every 30 Days thereafter until the violation(s) no longer continue, unless Miller Dyer, 

CEA, and/or Whiting, as applicable, elects within 20 Days of receipt of written demand from the 

United States to dispute the accrual of stipulated penalties in accordance with the provisions in 

Section XIV (Dispute Resolution) of this Consent Decree. 

59. All stipulated penalties shall be paid in accordance with the payment instructions 

set forth in Paragraph 48. 

60. The United States may, in the unreviewable exercise of its discretion, reduce or 

waive stipulated penalties otherwise due under this Consent Decree. 

61. Stipulated penalties shall continue to accrue as provided in Paragraph 57 during 

any dispute, with interest on accrued stipulated penalties payable and calculated by the Secretary 

of Treasury, pursuant to 28 U.S.C. § 1961, but need not be paid until the following: 

(a) If the dispute is resolved by agreement or by a decision of the Plaintiff 

pursuant to Section XIV (Dispute Resolution) of this Consent Decree that is not appealed to the 

Court, Miller Dyer, CEA, and/or Whiting, as applicable, shall pay accrued stipulated penalties
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and accrued interest agreed or determined to be owing within 30 Days of the effective date of 

such agreement or the receipt of Plaintiff's decision. 

(b) If the dispute is appealed to the Court, and the Plaintiff prevails in whole 

or in part, Miller Dyer, CEA, and/or Whiting, as applicable, shall pay all accrued stipulated 

penalties determined by the Court to be owing, together with accrued interest, within 60 Days of 

receiving the Court's decision or order, except as provided in Subparagraph (c), below. 

(c) If either Party appeals the Court's decision, Miller Dyer, CEA, and/or 

Whiting, as applicable, shall pay afl accrued penalties determined by the appellate court to be 

owing, together with accrued interest, within 15 Days of receiving the final appellate court 

decision.

62. Miller Dyer, CEA, and Whiting shall not deduct stipulated penalties paid under 

this Section XII in calculating its federal or state income tax. 

63. Subject to the provisions of Section XVI (Effect of Settlement/Reservation of 

Rights), the stipulated penalties provided for in this Consent Decree shall be in addition to any 

other rights, remedies, or sanctions available to the United States for Miller Dyer, CEA's, and/or 

Whiting's violation of this Consent Decree or applicable law. Where a violation of this Consent 

Decree is also a violation of the Act or regulatory requirements of the Act, Miller Dyer, CEA, 

and/or Whiting shall be allowed a dollar-for-dollar credit, for any stipulated penalties paid, 

against any statutory penalties imposed for such violation. 

XIII. FORCE MAJIEURE  

64. If any event occurs which causes or may cause a delay or impediment to 

performance in complying with any provision of this Consent Decree (e.g., would require
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operation in an unsafe manner), and which Miller Dyer, CEA, and/or Whiting believes qualifies 

as an event of Force Majeure, Miller Dyer, CEA, and/or Whiting, as applicable, shall notify the 

Plaintiff in writing as soon as practicable, but in any event within 45 Days of when Miller Dyer, 

CEA, andlor Whiting, as applicable, first knew of the event or should have known of the event 

by the exercise of reasonable diligence, in this notice Miller Dyer, CEA, and/or Whiting, as 

applicable, shall specifically reference this Paragraph of this Consent Decree and describe the 

anticipated length of time the delay may persist, the cause or causes of the delay, the measures 

taken andlor to be taken to prevent or minimize the delay and the schedule by which those 

measures will be implemented. Miller Dyer, CEA, and/or Whiting, as applicable, shall adopt all 

reasonable measures to avoid or minimize such delays. 

65. Failure by Miller Dyer, CEA, and/or Whiting to substantially comply with the 

notice requirements of Paragraph 64, as specified above, shall render this Section voidable by the 

Plaintiff, as to the specific event for which Miller Dyer, CEA, and/or Whiting has failed to 

comply with such notice requirement. If so voided, this Section shall be of no effect as to the 

particular event and Party involved. 

66. The Plaintiff shall notify Miller Dyer, CEA, andlor Whiting, as applicable, in 

writing regarding its agreement or disagreement with any claim of a Force Majeure event within 

45 Days of receipt of each Force Majeure notice provided under Paragraph 64. 

67. If the Plaintiff agrees that the delay or impediment to performance has been or 

will be caused by circumstances beyond the control of Miller Dyer, CEA, and/or Whiting, as 

applicable, including any entity controlled or contracted by it, and that the delay could not have 

been prevented by the exercise of reasonable diligence, the Plaintiff and the indicated Party shall
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stipulate to an extension of the required deadline(s) for all requirement(s) affected by the delay 

by a period equivalent to the delay actually caused by such circumstances, or such other period 

as may be appropriate in light of the circumstances. Such stipulation may be filed as a 

modification to this Consent Decree by agreement of the Parties pursuant to the modification 

procedures established in this Consent Decree, Miller Dyer, CEA, and/or Whiting shall not be 

liable for stipulated penalties for the period of any such delay. 

68. If the Plaintiff does not agree that the delay or impediment to performance has 

been or will be caused by circumstances beyond the control of Miller Dyer, CEA, andlor 

Whiting, as applicable, including any entity controlled or contracted by it, the position of the 

Plaintiff on the Force Majeure claim shall become final and binding, and Miller Dyer, CEA, 

and/or Whiting, as applicable, shall pay the applicable stipulated penalties, unless Miller Dyer, 

CEA, and/or Whiting, as applicable, submits the matter to the Court for resolution by filing a 

petition for determination with the Court within 20 business Days after receiving the written 

notification of the Plaintiff as set forth in Paragraph 64. Once Miller Dyer, CEA, and/or Whiting 

has submitted such matter to the Court, the Plaintiff shall have 20 business Days to file a 

response to the petition. If Miller Dyer, CEA, and/or Whiting submits the matter to the Court for 

resolution and the Court determines that the delay or impediment to performance has been or 

will be caused by circumstances beyond the control of Miller Dyer, CEA, and/or Whiting, 

including any entity controlled or contracted by such Party, and that it could not have prevented 

the delay by the exercise of reasonable diligence, Miller Dyer, CEA, and/or Whiting, as 

applicable, shall be excused as to such event(s) and delay (including stipulated penalties) for all
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requirements affected by the delay for a period of time equivalent to the delay caused by such 

circumstances or such other period as may be determined by the Court. 

69. Miller Dyer, CEA, andlor Whiting, as applicable, shall bear the burden of proving 

that any delay of any requirement(s) of this Consent Decree was (were) caused by or will be 

caused by circumstances beyond its control, including any entity controlled or contracted by it, 

arid that it could not have prevented the delay by the exercise of reasonable diligence. Miller 

Dyer, CEA, and/or Whiting, as applicable, shall also bear the burden of proving the duration and 

extent of any delay(s) attributable to such circumstances. An extension of one compliance date 

based on a particular event may, but does not necessarily, result in art extension of a subsequent 

compliance date or dates. Unanticipated or increased costs or expenses associated with the 

performance of obligations under this Consent Decree shall not constitute circumstances beyond 

the control of Miller Dyer, CEA, and/or Whiting, as applicable. 

70. As part of the resolution of any matter submitted to the Court under this Section, 

the applicable Parties by agreement, or this Court by order, may in appropriate circumstances 

extend or modify the schedule for completion of work under this Consent Decree to account for 

the delay in the work that occurred as a result of any delay or impediment to performance on 

which an agreement by the Plaintiff or approval by the Court is based, Miller Dyer, CEA, and/or 

Whiting, as applicable, shall be liable for stipulated penalties for its failure thereafter to complete 

the work in accordance with the extended or modified schedule, except to the extent that such 

schedule is further modified, extended or otherwise affected by a subsequent Force Majeure 

event under this Section Xlll.
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71. Unless otherwise expressly provided for in this Consent Decree, the dispute 

resolution procedures of this Section shall he the exclusive mechanism to resolve disputes arising 

under or with respect to this Consent Decree. 

72. Informal Dispute Resolution: Any dispute subject to Dispute Resolution under 

this Consent Decree shall first be the subject of informal negotiations, The dispute shall be 

considered to have arisen when Miller Dyer, CEA, and/or Whiting sends the Plaintiff a written 

Notice of Dispute. Such Notice of Dispute shall state clearly the matter in dispute. The period 

of informal negotiations shall not exceed 20 Days from the date the dispute arises, unless that 

period is modified by written agreement. If the applicable Parties cannot resolve a dispute by 

informal negotiations, then the position advanced by the Plaintiff shall be considered binding 

unless, within 20 Days after the conclusion of the informal negotiation period, Miller Dyer. 

CEA, and/or Whiting, as applicable, invoke(s) formal dispute resolution procedures as set forth 

below.

73. Formal Disøute Resolution: Miller Dyer, CEA, and/or Whiting may only invoke 

formal dispute resolution procedures, within the time period provided in the preceding 

Paragraph, by serving on the Plaintiff a written Statement of Position regarding the matter in 

dispute. The Statement of Position shall include, but may not necessarily be limited to, any 

factual data, analysis, or opinion supporting Miller Dyer, CEA, and/or Whiting's position and 

any supporting documentation relied upon by Miller Dyer, CEA, and/or Whiting. 

74. The Plaintiff shall serve its Statement of Position within 30 Days of receipt of 

Miller Dyer, CEA, and/or Whiting's Statement of Position. The Plaintiff's Statement of Position 

shall include, but may not necessarily be limited to, any factual data, analysis, or opinion



Case 2:09-cv-00332-DAK Document 11 Filed 09/23/09 Page 39 of.55 

supporting that position and any supporting documentation relied upon by the Plaintiff. The 

Plaintiffs Statement of Position shall be binding on Miller Dyer, CEA, and/or Whiting, as 

applicable, unless Miller Dyer, CEA, andlor Whiting, as applicable, file(s) a motion for judicial 

review of the dispute in accordance with Paragraph 75. 

75. Miller Dyer, CEA, and/or Whiting may seek judicial review of the dispute by 

filing with the Court and serving on the Plaintiff, in accordance with Section XX of this Consent 

Decree (Notices), a motion requesting judicial resolution of the dispute. The motion must be 

filed within 30 Days of receipt of the Plaintiff's Statement of Position pursuant to the preceding 

Paragraph. The motion shall contain a written statement of Miller Dyer, CEA, and/or Whiting's 

position on the matter in dispute, including any supporting factual data, analysis, opinion, or 

documentation, and shall set forth the relief requested and any schedule within which the dispute 

must be resolved for orderly implementation of the Consent Decree. 

76. The Plaintiff shall respond to any motion requesting judicial resolution of the 

dispute within the time period allowed by the Local Rules of the Court. Miller Dyer, CEA, 

and/or Whiting, as applicable, may file a reply memorandum, to the extent permitted by the 

Local Rules and allowed by the Court. 

77. Except as otherwise provided in this Consent Decree, in any dispute brought 

under Paragraph 75, Miller Dyer, CEA, and/or Whiting, as applicable, shall bear the burden of 

demonstrating that its position complies with this Consent Decree. 

7g . The invocation of dispute resolution procedures under this Section shall not, by 

itself, extend, postpone, or affect in any way any obligation under this Consent Decree, unless 

and until final resolution of the dispute so provides. Stipulated penalties with respect to the
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disputed matter shall continue to accrue from the first Day of alleged noncompliance, but 

payment shall be stayed pending resolution of the dispute as provided in Paragraph 61. If Miller 

Dyer, CEA, and/or Whiting, as applicable, dn not prevail on the disputed issue, stipulated 

penalties shall be assessed against and paid by the applicable Party as provided in Section XII 

(Stipulated Penalties). 

XV. INFOIMATION COLLECTION AN1) RETEN'rION 

79. The United States, and its representatives, including attorneys, contractors, and 

consultants, shall have the right of entry into any facility covered by this Consent Decree at all 

reasonable times, upon presentation of proper credentials, for the purpose of monitoring 

compliance with any provision of this Consent Decree, including to: 

(a) monitor the progress of activities required under this Consent Decree; 

(b) inspect equipment and facilities covered by this Consent Decree; and 

(c) inspect and copy documents, records, or other information to be 

maintained in accordance with the terms of this Consent Decree. 

80. Miller Dyer, CEA, and/or Whiting, as applicable, shall be entitled to: (1) splits of 

samples, where feasible, and (2) copies of any sampling and analytical results, documentary 

evidence and data obtained by thc United States pursuant to Paragraph 79 of this Consent 

Decree.

81. Miller Dyer, CEA, and Whiting shall retain, and shall instruct their contractors 

and agents to retain, for a period of five (5) years after each record is generated or created by 

each of them copies of all records, test results, or monitoring information required of each Party 

pursuant to this Consent Decree. Records of monitoring information also includes calibration
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and maintenance records, original strip-chart recordings for continuous monitoring, arid copies of 

all reports required by the Consent Decree or applicable regulations, Such documents, records, 

or other information may be kept in electronic form. This information-retention requirement 

shall apply regardless of any contrary corporate or institutional policies or procedures. At any 

time during this information-retention period, upon request by the United States, Miller Dyer, 

CEA, and Whiting shall provide copies of any non-privileged documents, records, or other 

information required to be maintained by each Party under this Paragraph. 

82. [Reserved.] 

83. Miller Dyer, CEA, arid/or Whiting may assert that certain documents, records, or 

other information is privileged under the attorney-client privilege or any other privilege 

recognized by federal and/or state law. If Miller Dyer, CEA, or Whiting asserts such a privilege, 

it shall provide the following: (I) the title of the document, record, or information; (2) the date 

of the document, record, or information; (3) the name and title of each author of the document, 

record, or information; (4) the name and title of each addressee and recipient; (5) a description of 

the subject of the document, record, or information; and (6) the privilege asserted. However, no 

final documents, records or other information that Miller Dyer, CEA, or Whiting is explicitly 

required to create or generate to satisfy a specific requirement of this Consent Decree shall be 

withheld on the grounds of privilege. 

84. Miller Dyer, CEA, and/or Whiting may also assert that information required to be 

provided under this Section is protected as Contideritiai Business I±iformation ("CBI") under 40 

C.F.R. Part 2. As to any information that Miller Dyer, CEA, and/or Whiting seeks to protect as 

CBI, Miller Dyer, CEA, and/or Whiting shall follow the procedures set forth in 40 C.F.R. Part 2.
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Decree shall relieve Miller Dyer, CEA, and/or Whiting of its obligation to achieve arid maintain 

full compliance with all applicable federal, State, and local laws, regulations, and permits. The 

United States does not, by its consent to the entry of this Consent Decree, warrant or aver in any 

manner that Miller Dyer, CEA, and/or Whiting's compliance with any aspect of this Consent 

Decree will result in compliance with other provisions of the Act or its implementing 

regulations or with any other provisions of federal, State, or local laws, regulations, or permits. 

9. This Consent Decree does not limit or affect the rights of CEA, Miller Dyer, 

Whiting, or the United States against any third parties, not party to this Consent Decree, nor 

does it limit the rights of third parties, not party to this Consent Decree, against Miller Dyer, 

CEA, or Whiting, except as provided herein or as otherwise provided by law. 

90. This Consent Decree shall not be construed to create any rights in, or grant any 

cause of action to, any third party not a party to this Consent Decree. 

XVII. EMISSiON REDUCTION CREDIT GJNERAT1ON  

91. Miller Dyer, CEA, and/or Whiting shaLl not generate or use any NOx, CO or 

VOC emission reductions that result from any projects conducted pursuant to this Consent 

Decree as credits or offsets in any PSD, major non-attainment and/or minor New Source 

Review ("NSR") permit or permit proceeding. The foregoing notwithstanding, Miller Dyer, 

CEA, and/or Whiting, as applicable, may conduct projects pursuant to this Consent Decree that 

create more emission reductions of NOx, CO or VOCs than are required for these pollutants by 

the underlying applicable requirement(s). In such instances, Miller Dyer, CEA, and/or Whiting, 

as applicable, may retain a portion of the achieved emissions reductions for use as credits or 

offsets. All other emission sources of NOx, CO or VOCs, and any netting associated with other
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pollutants, are outside the scope of these netting limitations and are subject to PSD/NSR 

applicability as implemented by the appropriate permitting authority or EPA. Use of emission 

reductions in netting and as offsets in any PSD, major non-attainment and/or minor NSR permit 

or permit proceeding pursuant to the limitations herein shall be further limited by the applicable 

regulations, and by the PSD, major non-attainment, and/or minor NSR permit(s) in question, as 

applicable.

XVIII. COSTS  

92. The Parties shall bear their own costs of this action, including attorneys' fees, 

except that the United States shall be entitled to collect the costs (including reasonable 

attorneys' fees) incurred in any action in which it is the prevailing party and which is necessary 

to collect any portion of the civil penalty or any stipulated penalties if due. 

XIX. NOTICES  

93. Unless otherwise specified herein, whenever notifications, submissions, or 

communications are required by this Consent Decree, they shall be made in writing and mailed 

or hand delivered addressed as follows: 

As to the United States:
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Chief, Environmental Enforcement Section 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. Box 7611, Ben Franklin Station 
Washington, D.C. 20044-7611 
Re: DOJ No. 90-5-2-1-08656 
and 

Director, Air Enforcement Division 
Office of Enforcement and Compliance Assurance 
U.S. Environmentai Protection Agency 
Ariel Rios Building F2242A] 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 

Assistant Regional Administrator 
Office of Enforcement, Compliance, and Environmental Justice 
U.S. Environmental Protection Agency, Region 8 
1595 Wynkoop Street 
Denver, CO 80202-1129 

As to Miller Dyer and CEA: 

John L. Dyer 
Miller Dyer & Co. LLC 
475 Seventeenth Street, Suite 1200 
Denver, CO 80202 

James T. Brown 
Senior Vice President 
Whiting Oil and Gas Corporation 
1700 Broadway, Suite 2300 
Denver, CO 80290-23 00 

94.	 Any Party may, by written notice to the other Parties, change its designated notice 

recipient or notice address provided above.



Case 2:09cv-00332-DAK Document 11 Filed 09/23/09 Page 45o 55 

95. Notices submitted by mail pursuant to this Section XIX shaii be deemed 

submitted upon mailing, unless otherwise provided in this Consent Decree or by mutual 

agreement of the Parties in writing. 

XX. SALES OR TRANSFERS OF OWNERSHIP/OPERATOR INTERESTS  

	

96.	 [RESfIRVED.] 

	

97.	 Miller Dyer and CEA shall be solely liable for, and may not assign, transfer, or be 

released from, the following obligations under this Consent Decree: 

(a) Fund, operate, maintain and certify thc Monitoring Stations in accordance 

with Section VII (Ambient Air Monitoring). 

(b) Payment of the civil penalty in accordance with Section X (Civil Penalty), 

(c) Payment of any stipulated penalties in accordance with Section XII 

(Stipulated Penalties) which are based on Miller Dyer aridlor CEA's failure to comply or timely 

comply with obligations under this Consent Decree, arid 

(d) Maintain documents andlor provide reports with respect to applicable 

obligations of this Consent Decree in accordance with Sections Xl (Reporting Requirements) and 

XV (Information Collection and Retention). 

98. If Whiting proposes to sell or transfer all or part of its ownership in any of the 

Uinta Basin Facilities or if Whiting proposes to transfer its responsibility as operator of any of 

the Uinta Basin Facilities, except for individual wells or groups of wells and associated wellhead 

facilities, to any entity unrelated to Whiting, Whiting shall advise the Fhird Party in writing of 

the existence of this Consent Decree prior to such sale or transfer and shall send a copy of such
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written notification to the United States pursuant to Section XIX (Notices) of this Consent 

Decree at least 30 Days before such proposed sale or transfer. 

99. No sale or transfer of ownership or operational authority to a Third Party shall 

take place before the Third Party consents in writing, by a stipulation to be filed with the Court, 

to: (a) accept all of the obligations, terms and conditions of this Consent Decree applicable to 

Uinta Basin Facilities, exclusive of wellhead facilities, that are subject to any unperformed or 

outstanding requirement of this Consent Decree applicable to Whiting; (b) the jurisdiction of the 

Court to enforce the terms of this Consent Decree as to such party; and (c) become a party to this 

Consent Decree. Notwithstanding such a sale or transfer to a Third Party, Whiting shall remain 

jointly and severally liable with the Third Party for performance of those requirements of this 

Consent Decree applicable to Whiting unless the Consent Decree is modified or Whiting's joint 

and several liability is restricted in accordance with Paragraph 103, 

100. If the United States agrees, Whiting and the Third Party may execute a 

modification to this Consent Decree that relieves Whiting of its liability under this Consent 

Decree for, and makes the Third Party liable for, all obligations and liabilities applicable to 

Whiting for the purchased or transferred facilities andlor operator responsibility. 

Notwithstanding the foregoing, Whiting may not assign, and may not be released from, 

obligations under this Consent Decree to pay stipulated penalties with respect to actions 

occurring subsequent to the Effective Date of this Consent Decree and prior to the date of 

transfer of ownership or operator responsibility in accordance with Section XII (Stipulated 

Penalties). Whiting may propose, and the United States may agree, to restrict the scope of the 

joint and several liability of any purchaser or transferee for any obligations applicable to Whiting
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under this Consent Decree that are not specific to the transferred or purchased facilities and/or 

operator responsibility, to the extent such obligations may be adequately separated in an 

enforceable manner.

XXI. EFFECIIVE DATE 

101. Unless otherwise specifically provided herein, the Effective Date of this Consent 

Decree shall be the date upon which this Consent Decree is entered by the Court. 

XXII. RETENTION OF JURISDICTION 

102. The Court shall retain jurisdiction over this case until termination of this Consent 

Decree, for the purpose of resolving disputes arising under this Decree pursuant to Section XIV 

(Dispute Resolution) or entering, partially terminating or terminating orders modifying this 

Decree, pursuant to Sections XX (Sales or Transfers of Ownership/Operator Interests), XXIII 

(Modification), and XXIV (Termination), or otherwise effectuating, or enforcing compliance 

with, the terms of this Consent Decree. 

XXIII. MODIFICATION  

103. The terms of this Consent Decree, including any attached appendices, may be 

modified only by a subsequent written agreement. Any such agreement shall be signed by the 

United States and the Party/Parties responsible tbr performance of the underlying obligation of 

this Consent Decree sought to be modified. With respect to any modification that constitutes a 

material change to this Consent Decree, such written agreement shall be filed with the Court and 

effective only upon the Court's approval. Any modification of a reporting requirement of this 

Consent Decree shall be deemed a non-material modification/change. Any disputes concerning
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modification of this Consent Decree shall be resolved pursuant to Section XIV (Dispute 

Resolution) of this Consent Decree,

XXIV. TERMINATION 

104. This Consent Decree shall remain in effect for a period of five (5) years after the 

Date of Lodging of this Consent Decree or until otherwise terminated or partially terminated in 

accordance with the provisions of this Section. 

105. CEA, Miller Dyer, and Whiting may serve upon the United States a Request for 

Termination or Partial Termination of this Consent Decree at any time after the Effective Date. 

The Request for Termination or Partial Termination shall certify that Miller Dyer, CEA, and/or 

Whiting, as applicable, has paid any applicable civil penalty and all stipulated penalties, if any, 

that have accrued, and has fulfilled all other obligations of this Consent Decree applicable to 

such Party.

106. Where a control requirement, recordkeeping requirement, reporting requirement 

or other requirement of this Consent Decree is incorporated into a federally enforceable permit, 

Whiting may serve upon the United States a Request for Partial Termination. Upon approval of 

such request by the Plaintiff, the filing of a joint stipulation by Plaintiff and Whiting and the 

Court's approval in accordance with Paragraph 103, the Consent Decree provision in question 

shall be superseded and terminated by the corresponding permit provision, which shall govern as 

the applicable requirement. 

107, Following receipt by the United States of Miller Dyer, CiA, and/or Whiting's 

Request for Termination or Partial Termination, the Plaintiff and Miller Dyer, CEA, aridlor 

Whiting, as applicable, shall confer informally concerning the Request for Termination or Partial
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Termination and any disagreement as to whether the relevant Party or Parties has/have 

satisfactorily complied with the requirements for termination or partial termination of this 

Consent Decree. If the United States agrees that the Consent Decree may be terminated or 

partially terminated, the Plaintiff and the relevant Party or Parties shall submit, for the Court's 

approval, ajoint stipulation terminating or partially terminating the Consent Decree. 

108. If the United States does not agree that the Consent Decree may be terminated or 

partially terminated, the Party or Parties submitting either the Request for Termination or Partial 

Termination may immediately appeal the disposition of its Request to the Court. 

XXV. PUBLIC PARTICIPATION 

109. This Consent Decree shall be lodged with the Court for a period of not less than 

30 Days for public notice and comment in accordance with 28 C.FR. § 50.7. The United States 

reserves the right to withdraw or withhold its consent if the comments regarding the Consent 

Decree disclose facts or considerations indicating that the Consent Decree is inappropriate, 

improper, or inadequate. Miller Dyer, CEA, and Whiting consent to entry of this Consent 

Decree without further notice and agree not to withdraw from or oppose entry of this Consent 

Decree by the Court or to challenge any provision of the Consent Decree, unless the United 

States has notified Miller Dyer, CEA, and Whiting in writing that it no longer supports entry of 

the Consent Decree.

XXVI. SIGNATORIES/SERVICE  

110. Each undersigned representative of Miller Dyer, CEA, Whiting, and the Assistant 

Attorney Genera] for the Environment and Nataral Resources Division of DOJ certifies that he or



Case 2:09-cv-00332-DAK Document 11 Filed 09/23/09 Page 50 ot55 

she is fully authorized to enter into this Consent Decree and to execute and legally bind the Party 

he or she represents to the terms and conditions of this document. 

111. Miller Dyer, CEA, and Whiting each represent that they have authority to legally 

obligate their corporate subsidiaries or affiliates to any work or compliance requirements of this 

Consent Decree and to take all actions necessary to comply with the provisions of this Consent 

Decree.

112. This Consent Decree may be signed in counterparts, and its validity shall not be 

challenged on that basis. l'he Parties agree to accept service of process by mail pursuant to the 

provisions of Section XIX (Notices) with respect to all matters arising under or relating to this 

Consent Decree and to waive the formal service requirements set forth in Rules 4 and 5 of the 

Federal Rules of Civil Procedure and any applicable Local Rules of this Court including, but not 

limited to, service of a summons. The Parties further agree that Miller Dyer, CEA, and Whiting 

need not file a responsive pleading to the complaint in this action unless or until the Court 

expressly declines to enter this Consent Decree as written and acknowledged by the Parties 

hereto. If the Court so declines to enter this Consent Decree, Miller Dyer, CEA, and Whiting 

shall have 60 days from the date of such Court Order to answer or otherwise plead or move in 

response to Plaintiff's Complaint. 

113. This Consent Decree constitutes the final, complete, and exclusive agreement and 

understanding between the Parties with respect to the settlement of matters addressed in the 

Decree, and supersedes all prior agreements and understandings, whether oral or written, 

concerning such matters. Other than the appendices listed in Section XXIX (Appendices), which
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are attached to and incorporated in this Consent Decree, and deliverables that are subsequently 

submitted and approved pursuant to this Decree, no other document, representation, inducement, 

agreement, understanding, or promise constitutes any part of this Decree or the settlement it 

memorializes, nor shall evidence of any such document, representation, inducement, agreement, 

understanding or promise be used in construing the terms of this Consent Decree. 

XXVIII. FINAL JUDGMENT  

114. Upon approval and entry of this Consent Decree by the Court, this Consent 

Decree shall constitute a final judgment of the Court as to the United States, Miller Dyer, CEA, 

and Whiting.

XXIX. APPENDICES  

A. Uinta Basin Facilities 

B. Uinta Basin Properties 

C. Existing Whiting Compressor Stations & Oil and Natural Gas Production 
Facilities 

D. Test Protocol for Portable Analyzers 

E. Scope of Work for Performance Optimization Review 

F. June 27, 2007, Self-Disclosure Letter 

G..	 August 20, 2007, Self-Disclosure Letter 

Dated and entered this	 Day of 	 	 2009. 

IThATDI
	

T JUDGE 
District of Utah
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FOR PLAINTIFF, UNITED STATES OF AMERICA 

CRUDE 
ting Assistant Atorne7OeneraI 

nvironment & Natural Resources Division 
950 Pennsylvania Avenue, NW, 
Room 2143 
Washington,, D.C. 20530 

JAMES H. EPPERS 
Legal Enforcement Program 
Office of Enforcement, Compliance, and Environmental Justice 
U.S. Environmental Protection Agency, Region 8 
1595 Wynkoop Street 
Denver, CO 80202-1129
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FOR THE UNITED STATES 
ENVIRONMENTAL PROTECTiON AGENCY:
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FOR DEFENDANTS, 
MILLER, QYER & CO.J.L.0 AND CHICAGO ENERGY ASSOCIATES:



T. DROWN 
Vice President

Case 2:09-cv-QQ332-DAK Document 11 FiId Q9/23/09. Page 55of 55 

FOR DEFENDANT, 
WHITING OIL AND GAS CORPORATION: 
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UNtTED STATES ENVIRONMENTAL PROTECTiON AGENCY 
REGION 8

1595 Wyrkoop Street 
DENVER. CO 80202-1129

Phone 800-227-8917
httpi/www epa gov/regonO8 

Ref': 8P-AR 

I he I lonorable (Iarv R. I{crber 
(iO\ ernor of UtLlh 
State Capitol 
Salt Lake City , Utah 841 14 

I hank ou thr your recommendations dated Nlarch 12. 2009. on air tualit designations thr the revised 
2008 ational Ambient Air Quality Standards for ozone throughout I tah. I appreciate the information 

tah shared ith the T,S. Environmental Protection Agcne\ as v e moe forward to improve ozone air 
uuaiit) I his letter is to notif you of the EPA's preliminary response to Utah's recommendations and to 
inform you of our approach fOr completing the designations for the revised ozone standards. 

On N-larch 12. 2008, the EPA revised its national ambient air qualit y standards br ground-level ozone to 
provide increased protection of public health and the environment. the EPA lowered the priinar\ 8-iour 
ozone standard from 0.08 parts 	 million (ppm) to 0.075 ppm to protect against health etiecis 
associated with ozone exposure, including a range of Serious respiratory illnesses and increased 
premature death from heart or I ung disease. The EPA re ised the secondary 8-hour ozone standard, 
making it identical to the primar standard. to	 against wel Idre ctTects. including impacts on 
sensltt\ e \ egetation and fOrested eeos stems, 

F I istorv shos s us that better health and cleaner air go hand-in-hand ith ecuiioin ic gro\s th. Working 
closely with the states and tribes, the EPA is implementing the standards using a coninion sense 
approach that improves air quality and minimizes the burden on state and local governments As part of 
this routine process. the EPA is working with the states to identify areas in the country that meet the 
standards and those that need to take steps to reduce ozone pollution. Within one year after a new or 
revised air quality standard is established, the Clean Air Act requires the Governor of each state to 
submit to the EPA a list of' all areas in the state, with reconimendations for whether each area meets the 
standard. As a first step in implementing the 2008 ozone standards, the LIA asked states to submit tner 
designation recommendations. including appropriate area boundaries. 1w March I 2. 2009. in 

cpternhcr 2009, the EPA announced it was reconsidering the 2008 ozone standards. he HPA later took 
steps to dela\ the designation process fOr the 2008 ozone standards pending outcome of the



reconsideration, However, in September 201 I. the Office ot Management and Budget returned to the 
EPA the drafi final mic addressing the reconsideration of the 2008 oionc standards. On September 22. 
2011. the EPA restarted the implementation etlort h issuine a memorandum to clarify for s:ate and 
local agencies the status of the 2008 ozone standards and to outline plans for moving forward to 
implement them. The EPA indicated that it would proceed ith initial area deagnations for the 2008 
standards, and planned to use the recommendations states made in 2009 as updated h the most current. 
certified air quality data from 2008-2010. While the EPA did not request that slates submit updated 
designation recommendations, the EPA pros ided the opportunity Oar states to do so. 

As required by the Clean Air Act, the EPA will designate an urea as nonattainment if it is violating the 
2008 ozone standards or contributing to a violation of the standards in a nearb y area. Consistent with 
designations for previous ozone standards. the EPA intends to designate an area as 
unclassifiable/attainment if there are certified, quality-assured air qualit y monitoring data showin g the 
area is meeting the ozone standards or there are no monitoring data br the area, and the F VA has no 
made a detenitination that the area s contributing to a violation in a nearh\ area. 

:\tier considering 1 tab's March 12. 2009 ozone designation recommendations and other relevant 
technical information, includine 2008-2010 air .tuality data. the EPA intends to modify I tab's 
recomtnended area designation and boundary for Salt Lake and Davis Counties, plus portions of Wehcr 
(.ountv. Ltah recommended nonattainment for those areas in March 2009. Hoever. subsequent 2008-
2010 and preliminary 2009-2011 data show attainment with the 2008 ozone standard: therefore, the FP.\ 
intends to modif y the state's recommendation for those counites to unclassiliahle/attainment. 

The EPA is committed to working with the states and tribes to share the responsihilit of reductue ozone 
air pollution. Current and upcoming federal standards and safeguards. including pollution reduction 
rules for power plants, vehicles and fuels. will assure steady progress to reduce ozone-forming pollution 
and will protect public health in communities across the country. We look forward to a L'OlItiflLled



dwlogue v ith von and \ our staLt a we work together to implement the 201 ) ozone standnrds huu1U 
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to accept restrictive emission limits at dozens of existing and future units, which will ensure 

ongoing compliance with all applicable CAA laws and regulations. 

The D.C. Circuit offers a constructive view ol how a district court should assess whether 

a proposed settlement is in the public interest: 

The court should also bear in mind the flexibilit y ol the public interest 
inquiry: the court's function is not to determine hether the resulting array o!• 
rights and liabilities "is the one that will best serve society," but only to 
confirm that the resulting settlement is "within the reaches of the public 
interest.'" 

United States v. Microsoft Corp., 56 F.3d 1448, 1460 (I).C. Cir. 1995). citing United States v.  

Western Flee. Co., 900 F.2d 283 (I).C. Cir. 1990) (additional citations omitted). [his settlement 

ith the Defendants serves the public interest and the goals ol each ol the environmental 

programs at issue, and easily meets the Microsoft standard. 

B. The Comments Do Not Provide A Basis to 1)isapprove the Consent Decree. 

The United States received one set of comments on the proposed Consent Decree ll'om a 

citizen's group. Southern Utah Wilderness Alliance ('SUWA"). [he groups comments were 

directed to the Assistant Attorne y General. Fnvironment and Natural Resources Division, US. 

l)epartment ol Justice, by letter dated May 29. 2009. Attachment // 1 to this Memorandum (cited 

herein as SUWA Ltr., pg.	, 

The comments submitted by SUWA are very narrow in scope. SUWA does not object to 

entry of the consent decree, but suggests a change to the monitoring project that is being funded 

in part b this settlement. SUWA lbcuses on the Ambient Air Monitoring provisions oithe 

Consent Decree in Section VII, paragraph 42.(a) through (d). which provides in part: 

Miller Dyer and/or CFA shall fund the operation and maintenance of two 
ambient air quality and meteorological monitoring stations ('Monitoring 
Stations") located in the Uinta Basin and shall fund the collection and distribution 

20
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of monitoring data for the two Monitoring Stations. i'he 10 Monitoring Stations 
shall be those installed and utilized pursuant to the Consent Decree in (;nited 
Slates v. Kerr-McG'e ( orporalion (I). Cob. Civil Action No. 07-cv-0 1 034-
WI)MMJW). 

As part of the previous settlement with Kerr-McGee, that defendant purchased and installed to 

air monitors in the Uinta Basin, and began collecting data from the monitors. The purpose of 

that project in the Kerr-McGee settlement was to start to analyze the air emissions in an area 

with extensive oil and natural gas production and development. It is FPAs intention to isv and 

use this data to measure and determine whether emissions of ozone, NOx. and particulate matter 

2.5 niierons in diameter or smaller (PM2.5") are in fact increasing in the area. On 

July 23, 2009, the United States lodged another Consent t)ecree which obligates defendant 

Colorado interstate Gas Company (ClG") to fund the continued collection of data from these 

same monitors for an additional two years of operation lolbo ing the monitoring performed 

under this consent decree by Miller-Dyer and/or CNA. (See. United States v. Colorado  

interstate Gas Company, No. 09-C V-00649 (1). Utah, filed July 23. 2009)). Ihe two settlements 

with Colorado Interstate Gas and these defendants fund the continued gathering of that air data. 

to give a better picture over a longer period of time of general trends in air emissions in this area. 

lhe co-located meteorological stations will monitor wind speed. wind direction, temperature. 

and solar radiation. 

S1JWA suggests that Section VII of the Consent Decree he amended to add. an 

assurance that all monitoring data collected at the two monitoring stations may be used 

immediately for determining compliance with national ambient air quality standards ("NAAQS") 

br ozone and PM 2 in accordance with 40 C.F.R. Part 50. Appendices N and P." (SIJWA itr.. 

pg. 2. '4). In support of its recommendation. SUWA points to recent air quality monitoring in
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Vernal. Utah in the Uinta Basin, which recorded significant levels of PM 2 . StJWA also notes 

the high levels of ozone reported last year in this area by the National Park Service, and 

expresses concern regarding the area's compliance with the NAAQs for these pollutants. F1A 

believes that the data previously collected by Kerr-McGee, and which will continue to be 

collected by the Defendants using these existing monitors. is reliable and of good quality and 

will be useful in assisting regulators to gauge the impact of future oil and natural gas exploration 

and development in the Uinta Basin. It is EPA's intention to fund the continued operation of the 

Kerr-McGee project monitors to collect at least three years of continuous air quality data. Kerr-

McGee has successfully begun operation of the two monitoring stations and the I)efendants in 

this settlement will fund one year of operation of the two monitors pursuant to Section VII of the 

Decree. Ihis data will be reported to EPA's national database. Air Qualit System ("AQS") at 

htt//www.epyji/irs/aii's/ and thus will be available to SIJWA and other members of 

the public on a monthly basis. 
2 

ihe air monitoring under these consent decrees was not designed for a specific regulatory 

purpose such as determining compliance with the NAAQS. Ilowever. the data collected will be 

extremely useful to determine trends in emissions in the area. EPA would have to re-negotiate 

this settlement and the Colorado Interstate Gas settlement to make the necessary changes to 

allow data collected to be used to determine NAAQS compliance. As this was not the intent of 

the parties to this settlement, which is part of a reasonable resolution of the United States' 

2 See. http://www.epa.gov/ttn/airs/airsaqs/ and f011ow the link to Obtaining AQS I)ata." 

the two monitoring stations installed by Kerr-McGee, and continuously operated b y the 

l)efi,ndants and CIG are identified as /49O472OO2 and t1490472003.
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claims, the consent decree should be entered notwithstanding the comment. The consent decree 

obligation now is only to continue the funding of existing monitors, purchased and erected 

through the previous Kerr-McGee settlement. 

In summary. SUWA makes no assertions that the settlement is in an way legally 

deticient and does not object to the entry of the Decree. In fact, the special project air 

monitoring under this Decree, as with other enhanced injunctive relief requirements in this 

settlement, goes beyond the injunctive relief required to address the claims alleged in the United 

States' Complaint. These additional monitoring requirements were negotiated by the Parties in 

good faith as part ofa comprehensive resolution ol this enlbrcemcnt case. l'he purpose of the 

monitoring is to gather ambient air emissions data in the Uinta Basin. And although StJWA has 

a valid concern that the potential degradation of air quality in the region warrants the specialized 

air monitoring to determine compliance with the NAAQS. the United States disagrees with 

SUWA that the appropriate way to address its concerns regarding the determination olAAQS 

compliance is by bringing these 1)ctndants back to the table, reopening and renegotiating the 

terms of the Consent Decree, nor is there a legal requirement to do so. Moreover, such an 

extreme measure will significantly delay the environmental benefits of this settlement. 

The only issue before the Court is whether the Consent Decree is fair, reasonable, and in 

the public interest. Absent a showing by SUWA that this Consent Decree fails to meet this legal 

standard lr Court approval and entry, there is no basis fr reopening and renegotiating the 

agreement.

IV. Conclusion  

This settlement with the I)efendants is one of several such comprehensive settlements 

with members of the oil and natural gas exploration and production industry. The injunctive
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relief required here will not only resolve the alleged CAA violations, it will minimize emissions. 

promote energy efficiency. and maximize the recovery of natural gas. The comments received 

do not provide a basis for rejection or modification of the Decree. Entry ot the Decree is 

supported by case law which requires deference to EPA's discretion in interpreting and applying 

highly technical regulations, and to the sophistication of the parties who negotiated in good faith 

to achieve an expeditious resolution of the United States' claims. For all the reasons set forth 

above, this Court should sign and enter the proposed Consent Decree. 

FOR P1 AINTIFF. UNIIFI) SIAlES OF AMIRICA 

JOhN C. CRUDEN 
Acting Assistant Attorney General 
Environment & Natural Resources Division 
950 Pennsylvania Avenue, NW. 
Washington. I).C. 20530 

Is/ 

[)IANNN M. SI IA WLFY 
Senior Counsel 
Environmental Enforcement Section 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. E3ox 7611 
Washington. 1).C. 20044
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(EQ 20100356 

l)ear s1r Pairna: 

he 1.5. Lns ironnicntal Protection Aencr i PA) Reriioti S has rcs less ed the (iaseo 
l:rrcrar. Inc :rrita Basin Natural (las Des elopnient Pro l cct (fiasco l)ratI I nvirnnmenral Impact 
Statement I 151 prepared h\ the liurcuir t Land \iariaocrnent tRIAl. 	 :tc I ncrc\ hic
propes to dci elop oil arid natural mis in the \ionirrnent Butte- Red \\ash and '4 cst avanuts 

\plora:ron and l)es elopment Areas in II intah and 1)uchesne (ounties. tab Our CoIilnhiitS are 
provided or our corrsiderutwn pursuant to Our responsibilities and authorrtres under Section 
02(2)(C) of the National Environmental Polic y Act (Nl:PA). 42 1 ]S.C' Section 45322 )((). and 
cctton O) of the ( k in An \et (C \ \) 42	 S ( Stetion 7609 

At the outset, I want to acknoss Ledee the recent etlonts of B NI Lta!i in worknig to 
achieve improved environmental protection for air qualit y and siater qualrt\ o. bile managing 
tssit Idol resource development on tcicra! lands. EPA sLpPOOs BINI's initialise in 
dci clopmcnt of a statewide air management strateg y BLN1 '' Air Resource \lanagcmcnt ( \RM 
Strateor is ould pros ide a rcoional photochemical mode! that could he used to streanil mc air 
qualrtr anair SCs durino the N [PA process or all BLM or! and aas protects in I tab and set a 
ftamcssork far deOnina appropriate mitigation esels across the state. RI NI I. tah also recently 
published IM No T 2010-055 - Protection of Ground Water Associated 	 tb oil and (las 

Leasing. Ixploration and l)eveloprnent. an impressive step in enhancing RIM's exist:ng, process 
for the continued protection of all usable groundwater i.ones 

Based upon our discussions with B! NI. it is clear to us that sic share common concerns 
regarding protection of air qualiB and water qualit y in the iina Basin.	 rider anr (\A Section
30 k) reviess responsibilities. howes er, our review and rating of the proposed action must he based 
upon intorniation contained in the l)raft [IS 	 k c is ould like to isurk sOth au in addressing the 
concerns eNpressed in thk letter. as von proceed is oh the	 P\ process tiir the proposed procei



PROJECT BACKGROUND 

Five alternaties liar development in the 206.826 acre (iitsCO project area are Ltnalv/ed in 
the Drati [IS. Lnder Alternative A. the BLM Preidrred Altcrnati\ ii. (iasco would dri 1 .491 
ne natural gas production wells to depths at' 5.1)00 to 20.01)1) iet. 'v\ oils ssould be dri 11e9 tram 
odi dual el I pads. \ ith a max mum sun tee densits iii one \ eli pad per 4)) aere anc at a rate 

at' (((0 ssel Is per ear 'I he Freftrrcd Alternative includes construction uI associated dci lines 
imch as access roads and pipelines, as well as construction at a ater e aporal ion i'aetltt (\k [I 

consisting at' 3) basins on 2 4 acres. to dispose at produced \ Liter othier alternatives ana ted 
in the Drult [IS include: Alternatac B. Reduced Development, with I .114 ness gas production 
isclls developed in a phased manner and special exclusions liar sensitive areas: Alternative C. 

Full Development, with 1.887 new gas production wells: Alternative 1). No Action, under which 
368 separately approved wells would he developedt and Alternative I Directional Dri (Ii ng. 
sshieh has all the components of the Reduced Development Alternative, hut wells ssould he 
Llircetionall\ drilled tram onl y 328 well pads All alternatives include a \VFF and other 
asactated ideilittes in proportion to the number of ssells and well pads. 

El'A ISSLF'S (W (:oNci;R 

Based on 'A ' review at the Drati [l'. we have denti [ed thur lìrimar concerns s tb 

the pro cot: lur cutl it impacts: the eharacteriiation of and potential liar i inpacts to aroundss atcr 

resources: impacts to impaired surtiace waters: and the development and analysis at alternatives. 
Marc inìportarttl . [PA has also identifled inadequacies in the Draft [IS that hinder a complete 
assessment of potential environmental impacts. 

Air çrntlav 

l'i'(i/ìi)i'cttlOi? Po,'a! 1'()( a,u/ fli p l:'irm/ssio,is 

[PA is concerned that the omissions ins entorte and liar all projeetrelatcd niadelmn 
(ricaNileld. tiat-ticki, and oionet do not include volatile ornanic compound I \O(') C1iii5iOii 

bum the \\'1 '. '(ic produced water totind in titans gas operations can contain suhtarmtial le\ els 

of sanmous VOCs. includtna those that sshen emitted are classilied as haLardous air pal lLitLint 

(I lAPs. (liven the large site at ' the proposed produced water disposal lacility. there is potential 
hr substantial emissions of \"OCs trom the evaporation ponds. ftc [IS should provide an 

estimate ol' the VOC content of' the evaporation basins and an emissions inventoD that indicates 

the level of VOCs emitted from the WFF, as well as disclose the potential impact on I lAP and 

u/one concentrations in the project area. 

^'tc ur-iii^|ı| ^·'!ııcic!



hour N0 modelin g constitutes an inadequac\ in the I)rafl hIS. particularls because niodeliu 
results are neecssar to plan adelLiate mitigation to reduce an predicted :id erse impacts. 
\loreo\ er. us discussed ahoe. near-held modeling eonduc:cd hir the Draht 	 also does not 
iticlude	 \P en issions Inaccurate prediction 0f potential I 1.\P impacts hunt the proposed 
projeci i neeessar\ to protect those livino. work no. or recreatin g in or near the pruect area. In 
particular. sse note that the Pariette Wetlands ta popular recreational destination) and the 
communit y of' ()urar are approximately tive iiii es and ten miles. respectivel'. from the proposed 

\Teasurcd ambient concentrations of ozone in the inta Basin durin g the period ut 
.larivar throu gh March 701 (1 t'eached levels that ore considerabl y above the N :\.'\OS oh 75 ppb 
tor an ei ght-hour as erage. sshich was promulgated hr EP,\ in 008. 	 ;\ has proposed to kisser
the primar 8-hour ozone N .\IQS to a es el betss een hO 70 pph and to establish a distitict 
euniulatise. seasonal seeondar' standard: recardless oh the outcome of this decision, it is clear 
that the measured s ulties are a concern br public health. 	 P1 appreciates that dl Al 
acknowledged the measured \s intertime ozone concentrations in Section 52	 L sistine Air
Qualitr. I loss ever. further irihrniation should he pros ided in the hIS to Iuilir consider the 
potential impacts to wintertime ozone from the proposed action. Although current modeling 
capabilities do not allow for prediction of Wintertime ozone concentrations, the intertirne ozutie 
issues should he addressed qualitativel y in li ght of' the signi ticarit predicted project impacts with 
the knoss edge gained from the modeling, monitoring and aotcntial nutirtatiori scenarios. 

I he project incremental increase ss tb the Applicant kommitted Envirt nmental 
Protection Measures I '\FPMs) has been modeled at I 	 pph. which is considered a igniiicani 

project-spec tic contribution p5 vet: the recent ozone niontiored exceedances tithe I tea Basin. 
We hel eve there are additional control strategies that could he utilited to eftcetivelr reduce ND, 
and VOC emissions. ss hih mar include selection of' a produced ssalcr disposal alternative that 
us oids or reduces use of surface e' aporation pits. 

Vi ocr Resources 

i ott/u tier 

(iroundwater resources in the project area have not been adequatclr characterized in die 
Draft hIS to enable an assessment oh the potential Our impact to eroundwater quahitr All 
groundwater that ha not been e\empted through the aquifer c\ertiplioti ni oeess and nuect' the 

definition of undereround source of drinking water	 SDW I at 40 (I k	 144 ,5s protected 

under the Sold Drinkin g Water Act. ftc brief description of die three principle uqui tdrs in the 
proieet area indicates that there mar he LSD\ s in the area ut (iacu' s proposed des clopnieni: in 
particular, the Draft 115 notes that the k inta-Anirnas aqui Or contains tucshwater in home areav 
I loss ever. verr little information is provided in the document regarding :he Location or depth oh' 
I SDWs, In order to accurately assess the potential impacts of'the proposed project. the 1:15 
must provide substantiald more detail characterizing groendss Liter resources. including



delineatm the depth of all I 5 DWs in the protect area, and pru iding the quid it\ ut these 
aquifers in terms ut total diSsoi\ ed solids br each specific zone. iiPA considers surtdce 
impoundment of produced 0atCr trorn oil arid gas development as a potentiall siitnilicant risk tO 

erounthvater and surthce water. I herelore. adequate groundwater characterization is of special 
concern far the area underly ing the proposed site olihe e\aporation pond complex. 

Althou g h there are no Sole Source Aquifers or Utah Drinking Water Source Protection 
/ones underlxing the protect area that would he at risk from the acti tics proposed. [PA is 
concerned that there still ma he potential to impact public or pn ate w citer supplies 	 he I IS 
should pros ide Livu1cihle location and other intormation reardine Public \ utci uppl\ wells or 
springs or pri ate Idontesuc or stoeki water wells or sprine in the pisnect area. I his icludes 
irihat wells and springs and should include the alluvium along the (reen River 

1-PA disagrees with the deterniination in the Draft [IS that impacts to groundwater need 
not he discussed because they are "effectivel y elitninated, reduced, or rnitiated' (pg 4-64 
I he potential tor significant impacts to water resources exists during all prolect stages. includinu 
drillin g . well pad construction, production. hydraulic fracturing, produced water disposal, and 
treshwater \s ithdrawal. FI'A does not believe that deferrin g a detailed groundwater es aluation to 
the site	 acific well reviews provides a complete anal ysis at potential curnulduis e en\ ironmental 
impacts to the aqui firs. Further, we hcl es e that the potential or grounds ater Impacts from 
leaks or spi1ts from the WF F should he addressed in the I IS 

A is pleased to see the discussion of 'suceested' ore neoiragcd rid ii ectioi measures 
which the appros ing c t 'cer could require at the time af:\pplication far Permit to Drill ( \PI)) 
approval pg 4-20-f) and the discussion of protective drilling practices jSectiuns 2 223 and 
2224). 1hese measures. if ftull implemented. would provide effictive miti gation ol, far 
example. potential migration ol production fluids away from the production zone durin g well 
drilling. completion. and production However, it is unclear to what extent such mitiOatioii will 
occur Mitigation measures to protect groundwater should he clearl\ described in the [:15 and 
required in the Record of I)ecision (ROD) Monitoring is also critical to document Impacts 
during oil and gas des elopwent A complete monitoring plan and prooram to track surface water 
or g roundwater impacts as drilling and production operations occur should be ineludec in the 
I-IS 

Si a/c cc I ia! r Or ia//it 

Ii Pj\ considers impacts to surface water from runot I a substantial concern for tue 
proposed project Runoff of' sediments, salts and selenium is the most substantial water qualit 
concern in the Hasco proiect area as noted in the Draft [IS Pariette Draw and Nine M lie ( reek 
were listed on Utah's most recent 303(d) list of impaired waters. finalized in 2000, and both 
would receive increased loading of sediments, salts and selenium from this proposed project A 
lotal Maximum Daily I acid (l2 It )L) was approved by [PA for Pariettc Draw on September 2. 
20 It) that specit)callv calculates the reductions in total dissolsed solids, selenium and boron in 
die watershe0 that are necessar in order tar surface water standards is he met Increased 
loading of sediments to Pareuc I )rass would occur under ill atternati es. alt hooch the use 1



directional drilhna would reduce runoli'through a reduced number a elLpads. In addition to 
well-pads, loading would result t'rom the construction of the evaporative ponds. whic h appear to 
he located within the Pariette Drav watershed, and from new roads and pipelines. Since the 
proposed project wa not captured in the I MDI,, any increase in sediment loading to Pariette 
Draw would represent a toad that escoods the 	 l DL and would he art unacceptable in;pael to 
surface water 4uai:t\ Our recommendations hr monituri r u and mitigation to detect and pre cm 
unacceptable impacts are described in the enclosed detailed comment. 

i/or 1)101)01(11 jO/i Iuir'iIii g 

Significant environmental impacts are likely to he associated with disposal ol produced 
water in the proposed \Vl1- [PA's concerns include the impact of potential WIT leaks nit 
water qualit y , potential impacts to migrator y birds and other wildlife from contact with the 
C\ aporation basins, and air qualit y impacts from VOC emissions. These potential impact were 
not addressed iii detail in the Drah H 

) en the past everal icars.	 \ and the IU Al Vernal (' .'c Iwo e aL'iel\ worked 
to gether to increuse the iiumher of' under ground injection permits and 'educe the number ot 
C\ Liporation ponds in the inta Basin. Nongi heless. at I ti v alternatives anair zed iii the Drati 
115 include urFtce evaporation as the means of disposal of produced water. PR Drati I-IS 
considered. but did not fullr anal yze, subsurface water disposal. No other alteruatvc w Liter 
rnanLtgcmcnt method or combinations of methods were considered or anal y zed in the Dralk IrIS. 
Based on our trcl iminarv review of available data, there appear to he reasonabl y avat able 
alternate disposal methods, including subsurface injection or treatment. and reuse, reeve brig. 
which should he lid lv anal y zed in order to reduce the poteOtially si gni flcunt en ronniental 
0 pacts of the \\'[F ftc deeiion to a' oid surface evaporation disposal mar rcsol '. e man\ of 

FP:\'5 concerns regardinu potential impacts to air aualitv, water qoalitr LiliLf wildiife from on-
site prouuecd \\ Liter surinee impoundments. 

Additional data are uoilahle to better rosess hc ld,wihilitv il undereronod niection. 
including logs and driller's reports liar iver I ()() production \ ells previousl y do lied n the priject 
area. F P.\ 's prel intinar y review of' data lo gs suggests to u that underground injection could he a 

able option in ses eral zones of the Green RI\ en formation as well as the deeper Sego and 
('astlegate tiarmations, ('roSs sections of the subsurface geology in the protect area should be 
pro\ ided in the ILLS to support conclusions of the feasibility of under ground inlection, The IrIS 
should also consider vvater treatment options that would allow far reuse or recycling of produced 
water, an environmentally heneticial disposal method. 'I reated watci' could he reused tu drilling 
or production operations in the Gasco field or recycled far a variet\ of uses. including waterflooci 
for enhanced oil recovery , in other nearb y ticIds. I reatment could also potential Ii al ins for 

surface discharge



L)i)ac!io!u1I L)r/fling 

RI Al , I efc"'ad '\liernaiive proposes development t natural as resics ss ith each 
ssell drilled bum an indis dual wIl pad: bosses er. aecordirg to the analssis in the Drab FIS. 

uplementation at di recuonal drilling could reduce surface disturbance bs :ipprosimatelr bIt 

percent i implemented as described n Alternative F and result n grcatls red need mpacts to 
nearl\ all resources of concern. Minimizin g surface disturbance is critical in the arid inta 
Basin. where reclamation is frequently difficult. Impacts ol disturbed soils can include: erosion 
and sediment runolf impacts to surface water resources: impacts to local air quality from fugitive 
dusu dust impacts to vegetation and cultural resources (including the rock art at NineMile 
Can y on): both direct and indirect impacts to the [iiia Basin I lookless Cactus. a bderalls listed 
threatened species. and lane distance transport of fugitive dust ant of the basin. ss dcli mas 
contribute to dust on snow events in the mountains, The l)rab I IS clearl y adicates that resource 
impacts associated with surface di turharice are proportionate to the number at ci pads l,PA 
thcreldre twtieves that directional dnlline should h utitiied to the mavnnum extent possible in 
the (:inta Basin protect area We recommend th:n RIM reconsider selee. on at \ltrnative I- as 
the Preterred Altern:itis e. or des clap a ness alternative that maximi/es the vat nable resource 
protection pros ded hs directional dri I hag svhi Ic maintaining reasonable east and desirable 
des clopment level 

Cumulati vjnpacts 

ftc Reasonablr Foreseeable Dcs'elopmcrit (RFD) scenario used in the cumulative rapaci 
assessment fur (iasco appears to undercouni planned and projected des eloprnent in the t hula 
I.Iasin. Ihe RI I) wcnario appears to he based on the \"ern,tl Resource Mana gement Plan 1 RMP a 
sshich was hinaliied in 2008. I lasscver. based an information pros ided tar h PA piotecis 
currentir undergoing scoping or review for oil and ens projects on fderal lands manafed by the 
RI M. 1 iS. Forest Service, and Bureau at Indian Affairs (BIA). it appears that more than three 
times as man y oil and gas wells are now anticipated in the basin than were considered during 
RMP development. The Greater Natural Buttes Draft P15 released for comment by Bl.MJul 
lb. 2010) included 21,293 wells in its RFD. significantly higher than the 0.400 quantitied in the 
(iasco Draft IS. the under-accounting of RI F) may have caused signi ticant underestimation at 
cumnlatis e air qualit y impacts. as well as cumulative impacts to all other resources of concern. 

F'P'S RTIG



sessment ot	 impacts, this propoa! is a potential candidate li)r rcterril to tlic council Ofl

[n ironmental Qualit' (' Q) . ihe "3" ratinu indicates EPA s hel id that the [)raft I' IS does not 
meet the purposes of FPA. and thus should he formall y rc ised and made available for public 
comment in a supplemental or reised DraR P15. A cop y ci EPA'S mane criteria is enclosed. In 
addition, the enclosed detailed comments provide further Wseussion of our concerns recardino 
air quahtv and water resources. as vell as our comments on climate change. potential impacts to 

environmental justice eommunhttes, tribal coordination, spill prevention, and impacts to ildlitc 
and special status species. 

Thank you for the opportunitY to comment on this I )ratt P IS. W real0 rm our 
comnhttinent to work cooperativel\ with HIM to addrcs our ioni ticant concerns. I 	 on :ia c

an' guestions on our rating or the comments provided in this letter, please contact 1 arr 
S ohodu. Region 8 EPA (I'ornplianec and Re y iew Program Director, at 303-31 2-6001, or ('sin! 
Campbell. Assistant Re g ional Administrator of Ecnsstems Protection and Remediation, at 303-
312 -6310.

C/V 
lames H \Tmtin 
Regional Adiu nitrutor 

I, ne losurc,:	 DeLi led Comments 
I PA 's Rating Sv-c cm Criteria 

cc. Daniel Picard. 1J&O Aocne Superintendent. BIA 
FIic I lonorable Richard .Jenks Jr., Chairman. Ute indian I nbc 
Bill Stringer. Green Ri\ er District Manaer. BEM

0	()fl 5EycIe7 ROper



EPA'S DETAiLED COMMENTS FOR TIlE 
GASC() DRAFT EIS 

I P\ reconimends tinit add IOaI	 iilei'aiioi'i be U\ en	 use of dirt fanal drilling ii 
the I'. 18, \\ e be! eve that directional do lImo is a technolooicnl Is and economical l\ tasible 
alternati e. hich s heina used extens:vel\ in nearby helds and throu ghout the orld, It is 
rccoonicd that directional drilling is more costl to implement than vertical dri I Iin. hO\'e\ er. ii 
does not appear that the estimates of economic feasibilit y of' the alternaifres in the 118 have hjll\ 
considered the many cost savin gs associated with construction of directionalls drilled ells. 
Decreased construction of roads and well-pads and less time associated with moving the drill rig 
arc arnone the factors that can ollset man y of the costs of directional drillin g itself, 

The need far utilization of directional drilling far (jasco is underscored by the challenges 
of reclamation in the project area, and the environmental impacts associated s th surface 
disturbance. A total of' 07.70 act'es in the proiect area 47 Percent ha\ C SOi characteristic s that 
restrict reclamation. l'h Dm11 F 18 ocknos ledges that it nenerallr takes at le 	 II) ears to 
reclaim a site fF1 lowing disturbance: other recent into Basin FlSs ha e indicated signi bcaiitlr 
lunger time periods. Up to 100 y ears. far revegetation of some plant species Ashiler National 
Forest south I nit Draft I IS, (ireater Natural Buites Draft F18t. Accordi no to the Draft I N 
regeneration of biological soil crusts, which serve several critical ecos ystem functions including 
stabilizing soils, could take up to 251) rears. Long-term surface disturbance can contribute to 
re g ional dust concerns. For example. a recent studr f'ound that dust on snow in the pper 
Colorado River Basin robs the Colorado River of about 0 e percent of its csater each rear, 
enough to supplr Los Angeles far 18 months. EPA believes the substantial impacts to air 
qua! ir, water qua: itr. and threatened plant species hunt surface disturbance in the (!arck proiect 
area neccsstates utilization of directional drtlling to the niaziniuni e\tcnt possible. 

'\ccoi'ding to the Draft [IS pg, 2-I). :Mtern:itive .	 as selected a the Pretdrrcd 
A! lernatic e 'hecatise it best addresses issues raised in 5co[miig about impac IS to cultural rest iii ces 
in Nine Mile ('anr on while meefing. the purpose and need for the Proiect. I: PA is contLised 
regarding this selection, and recommends that the EN include an explanation ot Preldrrcd 
Alternative selection that is more transparent to readers of the hIS. We understand from '1 able 
4-I (8 that. although Alternative A disturbs 844 acres in the N ne Mile ('atir on Special 
Recreattun Management Area (SRMA). none of this disturbance would be belo\ the run. other 
alternatives include a small percentage of disturbance below the rim ol Nine Mile Canyon. 
I 'lilization of directional drilling would likeiv allow t'or access to macmI resources ithin the 
Nine Mile Can yon $RMA without disttirhance of cultural or other critical resources 

Painter et, al. "Response of Colorado River runoff to dust radiative fFrcing in snow. PA.I, 

2010 If 7 (40) 17125-171 30.



.\ti t)uuliis 

lP.\ disagoes with the DraO FISs characterization of ozone as able to 'outs be evaluated 
on a rewonal basis" on page 4-10. Although ozone is a re onal pollutant, direct project impacts 
can he isolated from regional models. For this reason, we recommenu that the prect 's 
incremental contributions to ozone be discusced in Section 4.2 ' Air Qualit y rather than in 4. I 8 - 
Cumulative Impacts. to avoid confusmn. 

able I - I ol Appendix .1 presents emission from the Proposed Action and eniissions from 
the l'roposed : Clion \s ith A('FP\Is. EPA appreciates he eddition ul contro. ciuiion 0 

niticule mpaet to the surroundin g urea hr a modeled increment ot (I I pph. Please iiJtcite hr 
source eate g ors the emissions reductions taken and the number 01 units mcd in he ii udeled 
emtssioits I nventorr Based on the modeled incremental impact of the Preterred Alteniative 'sib 
\Cl P\'ls ui I .3 pph. additional miti gation measures nay he arranted. For esarnple. additional 
NO. reductions could be realized throu gh use oilier l\ engines. 'shich should be a' alable kiter 
in 2011. and alternate produced ssater disposal methods could reduce \'O( entissions I root the 
\VFF, Onsite air monitorin g programs leg.. ft. NO\. VOL. aldehvde), source erissiun 
monitoring ic'.. P1.1k camera), and emission control recordkr'oping should ulso he considered, 

[PA is concerned the Drab IS does not frill y disclose the potential impacts to 0/one 
trout the proposed action. the Drull P15 indicates that ozone concentrattuns in areas impacted 
hr the project will not exeod the Th pub ozone standard. hit does not disclose the modeleJ 
absolute ma.\imntun s aloe. It is unclear from the intdrrnaiiari presented in the Drait [lb and 
Appendix , 1 hether values of 73 pph mar have been modeled, or hose mann values upproaclune 

or reachin g the standard were modeled, the O g ures pros ded in .\ppendi\ J indicate numerous 

g rid squares in the 7	 76 pph range. which is cause for concern . Additionalls. g iven the sparse 
monitoring data in the project area, the I)raft I' IS should disclose the absolute modeling results ri 
addition to the unit-monitored area analnsis. 

12 kin modeling domai ii was used in the C MAQ modeling A smaller 4 km nested 
domain should he used in the project area.	 e 4 km hioher resolution 
eniissions;emissionsitopographie information data would likeN imprus e model perturmance 
1'.PA has consistentl y expressed this concern ssith god resolution over the past ses eral tterations 

of modelin g pertormed in the ma Basin hecinning ts ith the iota Basin ,\Ir Ourlitr Stiuv. 

letter to Bill Strinoci October 1 0. 2000. and mast recentlr regarding the (i.\5( '0 u/one model inn 
prott col, letter to Jeff Russ son. Viar 10. 2010 t Regarding model periornianiec Cs tituu'.ioii. a e 

tote that the [PA guidance or determining attainment ui he ozone standard is neneral K 

intended dr use in oman State Implementation Plan applications a here a large neta rk ui 

monitors isav ai able to cx aluate the model pertdrniance and there is reasonable ussum'ance that 
the baseline monitoring data captures the locations of' highest ambient ozone concentratirns. 'I he 
monitoring data ate sparse in the (jasco area and so in some instances the guidance mar not he 
applicable. Caution should be used in citing this guidance for NI PA projects in rural areas.



\'Lsir-IieiJ tJ//iiii Ihom000/ 

An explanation is presented in the i)ratl US on page 4-9 as to why modeline hr one-
hour NO was not performed. FPA does not agree with the determination in the document that 
the information needed U.) analyze potential impacts to the NAAQS is lackinu. For example. a 
detaiIed plan of the facility" is not required as implied on page 4-9: rather, modeling must onl\ 

assess a reasonable scenario like that used for near-field dispersion modeling for PM p . PM 2 . 
S() and I lAPs. In hict. modeling for one-hour NO 2 has al:eadv boon perfdrrried hr oil and eas 
N [PA projects. ftc conclusion of one-hour impacts heine temporary and nut expected to 
exceed the N \ .\OS is tot suhstarinotcLl. In man' cases. ci nissions from drill rig or othei 
nonroad suuices are not required to obtain a construction or operatine. permit and theretdre 
\\Otild tot ha c to demonstrate compliance wit h modeling tinder permittin rules. \\c note that 
the same discussion regarding the one-hour NO 2 standard is repeated in l)raif I. iS Sections 
4.2, 1 I .1 . 1, -1,2.1 2. I I. and 5.0 (additional note: there appear to he some numberinu 
inconsistencies in the Draft i' lS for development. operations, and eumulati c impacts. 
respceti\ clv. We recommend that BLM revise this discussion to he more relevant to each 
section o I' the F IS. as the current format is eonldsing. 

[he one-hour SO 2 should also he modeled and compared ith the flC\\ N :\:\QS hr :hut 
pollutant. fticli was Iinaliied in June 201(1. 

F PA is concerned that nieteorolo g ical data from ('ans nlandsNe iioiil Park was used fur 
dispersion model iitg ldr (iusco. I o provide more rcpreseniati\ e near- field results. 
meteorological data should be used from stutioi'is within the I iota Basin. ueh as the \ cmiii 
\irpoi or the Redwash or Ouras nioniloring sites. -\dditiunalls. please ensure that he 

back g round concentrations used for all MAAQS arid PSD comparisons uti liie ilie most recent 
and applicable alues available ji.e., ozone and PM data from the Ourar and Redwush sites. 

I'i nih u/le tmvlcjf for (P5i ani / P:1'j 0 

I iPA is concerned that near-field modeling for impacts from (rasco operations showed a 
24-hour average PM value of' 149.5 igm". just below the NAAQS ut' 15(1 pg"m'. and a 
predicted PSI) ('lass 11 increment of' 287 percent of the threshold. Althou g h an exceedance of 
the standard was not modeled, the level of impact predicted indicates :i substantial potential for 

health concerns in the project area. \\ e recommend that aJditional PM mitication strategies be 
emplo y ed to reduce these impacts. 

'[he l)rafI hIS identifies vehicle traffic, and purticularlr truck tra° t ussoei:itcd witl the 
\\ [1". as the prtmar source of the PM emissions, which Linrferseores the teed to consider 
alternate water disposal methods. L)ue to the large amount of stirfitce disturbance assuciated w oh 
the propel project and the sensitivity of' the soil resource, further eitbrts to reduce surf ace 
disturbance and promote successful reclamation are warranted for Gasco. We recommend that 
RIM consider installation of a liquids gathering system to reduce truck traffic in the project area. 
'l'ra ci management in the project area should he designed for maximum reduction in soil and 

evetatiort irnptIcts ..\c eess roads and well pads should be sited to 2i\ uid hiehlr constrained areas



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASIUNGTON, D.C. 20460

OFFICE OF
AIR AND hAC, Ci 

MEMORANDUM  

SUBJECT': Area Designations for the 2008 Revised Ozone National Ambient Air Quahty 
Standards 

FROM:	 Robert J. Meyers 
Principal Deput'y-AsIstant, Administrator 

'10:	 Regional Administrators, Regions I-X 

This memorandum provides information on the tirneline for designating areas for the 
purpose of implementing the 2008 revised primary and secondary ozone National Ambient Air 
Quality Standards (NAAQS). In addition. this memorandum identifies important factors states 
and tribes should consider in making recommendations for area designations. Please share this 
information with the state and tribal agencies in your Region. 

The I'S. Environmental Protection Agency (EPA) revised the OZOflC NAAQS on March 
12, 2008 (73 FR I 6436 March 27. 2008), The new primary ozone standard was loercd 1mm 
008 parts per mu lion (ppm) to a levI of 0.075 ppm based on numerous epidemiological stud es 
conducted during the past decade in which mun\ of the health efftets associated with ozone 
exposure were identified. 1 hese studies showed health effects at and below the level 01' the 008 
ppm standard, which was promulgated in 1997. Prolonged (i.e.. 8-hour) exposure to ozone is 
associated with increased mortality and a range of' serious morbidity health elThcts, including 
aggravation of a variety of respiratory' symptoms and lung impairment, asthma attacks. 
respiratory hospital admissions and emergency department visits, and cardiovascular problems 
In March 2008, EPA also strengthened the secondary ozone standard to provide increased 
protection against adverse public welthre effects including impacts on vegetation and forested 
ecos\ stems. [PA made the secondar y standard identical in all respects to the re ised primur\ 
standard. 

Section 107(d) of the ('lean Air Act ( ('AA ) euverns the process br area desienations 
to! lowing the establishment of ne or revised N AAQS.	 nder sect ion 1 07(d). states are
required to submit recommendations on designations for their areas to EPA not later than one 
year after the promulgation of a new or revised standard, If, after careful consideration of the 
recommendations. EPA intends to promulgate a designation that deviates from a state 
recommendation, EPA must notify the state at least 120 days prior to promulgating the final 
designation, and EPA must provide the state an opportunity to demonstrate wh y the potential 

r"rreI	IIEcs (UL) • 11Itp//ww.'e.a gov 
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modihcation is inappropriate. The CAA requires EPA to complete the designation process 
within two years of promulgation of a new or revised NAAQS unless the Administrator has 
insufficient information to make these decisions. In such a case, EPA may take up to an 
additional year to make the designations. While the language of section 107 specifically 
addresses states, EPA intends to follow the same process for tribes to the extent practicable, 
pursuant to section 30 1(d) of the CAA and the Tribal Authority Rule, or 'FAR (see 63 FR 7254). 

Accordingly, state designation recommendations for the 2008 revised ozone standards 
should be submitted to the Administrator no later than March 12, 2009. Areas should be 
identified as attainment, nonattainment, or unclassifiable on the basis of available information. 
We will notify states by letter no later than November 12, 2009 if we plan to modify a state's 
recommendation. In order to consider public input in the designation process, we plan to provide 
a 30-day public comment period immediately following issuance of EP\'s response letters to the 
states and tribes; we anticipate the comment period would conclude in mid-December 2009. If a 
state or tribe has additional information that they' want EPA to consider with respect to a 
designation recommendation EPA plans to modif y , we would request such information be 
submitted by January 12, 2010. This will ensure that EPA can fully consider any such 
information as we move forward to issue designations by March 12. 2010. Recause the 2008 
revised primary and secondary OZOflC NAAQS are identical, EPA expects that each area will 
have the same designation and boundary for both standards. 

We recommend that states and tribes identify violating areas using the most recent three 
consecutive years of quality-assured, certified air quality data. In most cases, we expect these to 
he data from 2005-2007 or 2006-2008 (if these 2006-2008 data have been certified more quickly' 
than is required) that are stored in the EPA Air Quality System (AQS), 1 In general, violations 
arc identified using data from Federal reference method (I"RM) and Federal equivalent method 
(FEM) monitors that are sited and operated in accordance with 40 CFR Part 58. Special Purpose 
Monitors (SPM) using an FRM or FEM which have operated for more than 24 months are 
eligible for comparison to the relevant NAAQS, subject to the requirements given in the 
October 17, 2006 Revision to Ambient Air Monitoring Regulations (71 FR 61236). Procedures 
for using the air quality data to determine whether a violation has occurred are given in 40 CFR 
Part 50 Appendix P, as revised on March 27, 2008 (73 FR 16511). We expect to base the final 
designations in March 2010 on the most recent quality-assured data which would be from 2006-
2008 or 2007-2009. 

Air quality' monitoring data affected by exceptional events may he excluded from use in 
identifying a violation if' they meet the criteria for exclusion. as specified in the Final Rule on the 
l'reatrnent of Data Influenced by Exceptional Events (72 FR I 3560 March 22, 2007), We 
recentl y' issued a direct final rule to provide schedules for flagging exceptional event data and 
submitting documentation specifically for ozone data collected from 2005 through 2009 that arc 
used in the designations process for the 2008 ozone NAAQS. (See 73 FR 58042; October 6, 
2008), These schedules reflect our interest in assuring that the exceptional events claims can be 
fully considered by EPA in the final designations. 

'Fhis information is available on EPA's website at www,epa,gov/ttnlairs/airsaqs/



Section l07(d)(1) of the CAA defines an area as nonattainment ifit is violating the 
NAAQS or if it is contributing to a violation in a nearby area. Ground-level ozone and ozone 
precursor emissions are pervasive and readily transported. Therefore, EPA believes it is 
important to examine ozone-contributing emissions across a relatively broad geographic area. 
Accordingly, we recommend that the Core Based Statistical Area (CBSA) or Combined 
Statistical Area (which includes 2 or more adjacent Cl3SAs) associated with the violating 
monitor(s) serve as the starting point or "presumptive" boundary for evaluating the geographic 
boundaries of an ozone nonattainment area. CBSA is a collective term that refers to both 
metropolitan and micropolitan statistical areas, which are distinguished based on population 
size. 2 Each CBSA consists of a county or counties containing at least one urban core plus 
adjacent counties that have a high degree of social and economic integration with the urban core 
as measured by commuting ties. EPA recommends starting with this presumption because the 
factors used to establish the CBSAs and CSAs are similar to the factors EPA plans to consider in 
determining whether a nearby area is contributing to the violation(s) of the standard. EPA used 
this same conceptual approach in the designations process for the 1997 ozone NAAQS, 	 Where 
a violating monitor is not located in a CUSA or CSA, we recommend that the boundary of the 
county containing the monitor serve as the starting point for considering the extent of the 
nonattai nment area. 

EPA believes that each potential nonatlainment area should he evaluated on a case-by-
case basis and recognizes that these area-specific analyses conducted by states, tribes, and/or 
El'A may support nonattainment area boundaries that are larger or smaller than the presumptive 
area starting point. As a framework for area-specific analyses, we recommend that states and 
tribes base their boundary recommendations on an evaluation of the 9 factors listed in attachment 
2. These factors are consistent with those used iii the designations process for the 1997 ozone 
standard and are factors EPA plans to consider in evaluating and making decisions on the 
nonatlainment area boundaries tbr the 2008 ozone standards. Additionally, states and tribes may 

2 lhc Office of Management and Budget (0MB) delineates C13SAs (metropolitan and 
micropolitan statistical areas) and CSAs. 0MB adopted new standards fr defining metropolitan 
and micropolitan statistical areas on December 27, 2000 (65 FR 82229). A micropolitan 
statistical area has a population of at least 10,000 but less than 50,000. A metropolitan statistical 
area has a population of at least 50,000. 

For lists of the CBSAs and CSAs and their geographic components see 
	  EPA recommends using the most 

recent available updated lists of the statistical areas. The lists are updated annually to reflect the 
most recent Census Bureau population estimates. 

f'vlcmorandum from John S. Seitz, Director of Office of Air Quality Planning and Standards to 
Air l)irectors, l&egions l-X, Boundary (iuidunce on Air Quality Designations for the 8-I tour 
Ozone National Ambient Air Quality Standards,'' March 2 . 2000. 

In addition, CAA section 1 07(d),4 ) established the consolidated metropolitan statistical area or 
metropolitan statistical area as the presumptive boundary for the most polluted areas that were 
designated nonattainn3ent by operation of law in 1991 for the 1-hour ozone NAAQS.



identify and evaluate other relevant factors or circumstances specific to a particular area. 

In addition to nearby areas with sources contributing to nonatlainment, ozone 
concentrations in a local area may he alicted by long-range transport of ozone and its precursors 
(notably nitrogen oxides). In cerlain parts of the country, such as the eastern United States, 
ozone is a widespread problem. Where this is the case, the CAA does not require that all 
contributing areas be designated nonattainment, only the nearby areas. Regional strategies, such 
as those employed in the Ozone Transport Region and EPA's NO SIP Call are needed to 
address the long-range transport component of ozone nonattainment, while the local component 
must be addressed through local planning in and around the designated nonattainment area. 

This memorandum provides EPA's current views on how boundaries should be 
determined for ozone designations. The guidance is not binding on states, tribes, the public, or 
EPA. Issues concerning nonattainment area boundaries will he addressed in EPA's action to 
designate areas under the 2008 ozone standard. When EPi\ promulgates designations, those 
determinations will be binding on states, tribes, the public, and EPA as a matter of' law. Ozone 
nonattainment areas will be classified at the time of designation. The approach EPi\ will use to 
classify nonattainmcnt areas under the 2008 revised OZOflC NAAQS will be established through a 
separate notice-and-comment rulemaking. Information related to the designations for the 2008 
revised OZOflC NAAQS will be provided on EPA's website at www.epa.gov/ozonedcsignations.  

Attachment I is a timeline of important dates in the designation process for the revised 
2008 ozone NAAQS designation process. Attachment 2 provides the list of nine factors that 
EPA plans to consider in evaluating and making decisions on nonaltainment area boundaries. 

Staff in EPA's Office of Air Quality Planning and Standards are available for assistance 
and consultation throughout the designation process. Questions on this guidance may he directed 
to Carla Oldham at 919-541-3347. 

Attachments (2) 

cc:	 Air Division Directors, Regions l-X 
Greg Green, OAQPS 
Bill Ilarneti, OAQPS 
Brian McLean, OAP 
Margo Oge, OTAQ 
Stephen D. Page, OAQPS 
Peter l'sirigotis, OAQPS 
Richard Wayland, OAQPS 
Lydia Wegman, OAQI>S



TIMELINE FOR REVISED 2008 OZONE NAAQS DESIGNATION ROCESS* 

Milestone Date 

EPA promulgated revised ozone NAAQS March 1 2, 2008 

State and tribal recommendations due for O/OflC 
designations No later than March 12, 2009 

EPA notifies states and tribes concerning any 
modifications to their recommendations (I 20-day 
letters)

No later than November 12, 2009 
(120 days prior to final designations) 

EPA publishes public notice of state 
recommendations and EPA's proposed -	.	.	.	. 
modifications and initiates 30-day public comment 
period

Mid-November 2009 

End of 30-day public comment period. Mid-1)ecembcr 2009 

Stales and 'Iribes submit additional information to 
demonstrate why an EPA modification is 
inappropriate.

No later than January 12, 2010 

EPA promulgates final ozone designations. No later than March 1 2. 2010

* This schedule assumes EPA has sufficient information to promulgate designations within 2 y ears. In 
the event EPA determines that insufficient information is available to do so, the designation process could 
he extended up to one year, but no later than March 12, 20 



ATTACHMEN'! 2 

Factors EPA Plans to Consider in 1)etenuining Nonattainment Area Boundaries in 
Designations for the 2008 Ozone NAAQS 

EPA recommends that the Core Uased Statistical Area (CBSA) or Combined Statistical 
Area (CSA) (which includes 2 or more adjacent CBSA's) serve as the starting point or 
presumptive" boundary for considering what should be the geographic boundaries of an ozone 

nonattainment area. 6 Where a violating monitor is not located in a CBSA or GSA. we 
recommend that the boundary o!the county containing the monitor serve as the presumptive 
boundary for the nonattainment area. As a framework for areaspeciflc analyses to support 
nonattainment area boundary recommendations and final boundary determinations, we 
recommend an evaluation of the 9 factors listed below: 

• Air quality data 
• Emissions data (location of sources and contribution to ozone concentrations) 
• Population density and degree of urbanization (including commercial 

development) 
• Iraffic and commuting patterns 
• (Irowlh rates and patterns 
• Meteorology (weather/transport patterns) 
• Geography/topography (mountain ranges or other air basin boundaries) 
• Jurisdictional boundaries (eg., counties, air districts, existing nonattainment

areas, Reservations, metropolitan planning organizations (MPO5)) 
• Level of control of emission sources 

Analysis of these factors may Support nonattainment boundaries that are either larger or 
smaller than the presumptive boundary. EPA plans to consider these factors, along with any 
other relevant information, in determining whether to make modifications to the boundary 
recommendations from states and tribes. The foctors listed above, while generalN 
comprehensive, are not intended to he exhaustive. States and tribes may submit additional 
information they believe is relevant for EPA to consider. In general, a state's or tribe's 
demonstration supporting their boundary recommendation for an area should sho that: 1) 
violations are not occurring in nearby portions that are excluded from the recommended area, 
and 2) the excluded nearby portions do not contain emission sources that contribute 
meaningfully to the observed violations. While states are not bound to use the approach outlined 
here, E1A plans to evaluate a state recommendation and determine whether to modify such 
recommendation based on the above factors and any other information the Agency determines is 
relevant. 

lor lists of the CJ3SAs and CSAs and their geographic components see 
wwcensgoyJppulationiwww/metroareas/metrodel.ht,uii.
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3M The Decision 

The BLM has determined that the analysis contained in the Final EIS is adequate for the purposes of reaching 
an informed decision regarding the Greater Natural Buttes project This ROD applies only to the BLM-
administered Federal lands and mineral leases within the GNBPA. 

The decision is hereby made to allow oil and natural gas drilling on leased federal lands as described under 
the Resource Protection Alternative of the Greater Natural Buttes Final EIS, subject to the attached conditions 
of approval (COAs), hereafter referred to as the Selected Alternative. The Selected Alternative was designed 
to utilize directional drilling within the GNBPA to reduce surface impacts relative to the Proposed Action to a 
maximum of 1 pad per 40 acres (maximum of 16 well pads per section) for total new surface disturbance of 
8147 acres (approximately 5 percent of the GNBPA). The available locations for new wells pads are 
programmatically depicted in the Selected Alternative map (Appendix A, Map A-I). 

Under the Selected Alternative, KMG and other operators may drill 3,675 new wellbores at an average rate of 
approximately 358 wells per year, using up to 15 drilling rigs operating over a period of 10 years The 
estimated productive life of each well will be approximately 30 to 50 years. Of the 3,675 new wellbores, 
approximately 1484 will be vertically drilled on new well pads and approximately 634 Mesaverde-only 
completions will be drilled as deepened recompletions or twinned wells on existing well pads. The remaining 
1,557 wellbores will be directionally drilled from new and existing well pads. These 3,675 new wellbores will be 
in addition to the 1,102 wells to be drilled under the No Action Alternative that were analyzed in prior National 
Environmental Policy Act (NEPA) documents. 

Additional disturbance will occur from the construction of an estimated 594 miles of new access roads, 
2 mancamps, 2 compressor stations, 2 water tank batteries, 15 water injection facilities (additional disturbance 
to well pads), 564 miles of gas gathering pipeline co-located with new or existing roads, 30 miles of new cross-
country gas gathering pipeline, 35 miles of buried gas transport pipeline, 458 miles of water gathering pipeline 
(surface) co-located with new or existing roads. 25 miles of buried water pipeline, and 7 miles of overhead 
electric power lines. 

Two compression sites will be constructed to meet project compression needs within the GNBPA. Each site 
will require approximately 20 acres for the life of the facility. These facilities will provide a total additional 
79,000 horsepower of new compression; approximately half gas fired and half electrically driven. 

Water use is estimated to be 2.06 acre-feet per well. An estimated 7,571 acre-feet of fresh water will be 
required to drill and complete 3,675 wells or approximately 757 acre-feet each year for the projected 10-year 
drilling period. Recycling efforts will be implemented to reduce water use. 

Produced water will be transported via truck to central tank storage facilities and then transported by buried 
pipeline for disposal in existing evaporation ponds or by underground injection. Average annual produced 
water is estimated to be approximately 1 385 acre-feet per year. Approximately 353 acre-feet per year (7500 
barrels of water per day [BWPD]) will be disposed in evaporation ponds and 1,032 acre-feet per year (21 900 
BWPD) will be disposed by underground injection. 

Under the Selected Alternative, the BLM will require, monitor, and enforce the following integral components of 
the Selected Alternative: 

•	All features of the Selected Alternative, as described in Section 2 7 of the Final EIS, including but not 
limited to the following: 

-	No well pads will be located where topography, such as steep slopes, would require construction 
of a well pad for a vertically drilled well that would use major cuts-and-fills, 
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No well pads will be located in the viewshed of the White River corridor (line-of-sight from the 
centerline up to 0.5 mile along both sides of the river), outside of the Indian Trust Lands; 

No well pads will be located in areas within 600 feet of the White River within the Indian Trust 
Lands; 

No well pads will be located within the 100-year floodplain of the White River and Green River, 
and 5 miles up major tributaries of the White River, regardless of surface ownership; 

KMG will not create new pads in the cactus core conservation areas without formal consultation, 
with the exception of 15 quarter-quarter sections within the cactus core conservation areas where 
new pad construction will be allowed, subject to the following conditions from the U.S. Fish and 
Wildlife Service (USFWS) Biological Opinion for this project: 

• Where topographically feasible, expansion of existing well pads will take priority in Level 1 
cactus core conservation areas; 

• Where feasible, new pads will be placed on or adjacent to existing disturbance (e.g., roads) in 
the cactus core conservation areas; 

• Where topographically feasible, drill mats or similar devices will be used for new well pad 
development in the cactus core conservation areas; 

• Due to the high value of Level 1 cactus core conservation areas, KMG will notify the USFWS 
and work with the BLM (and the Bureau of Indian Affairs [BIAJ if on tribal surface) to determine 
new pad placement that places a priority on avoiding cactus impacts when in these areas; 

• New well pad development will not occur in cactus core conservation areas located in the 
northeast corner of the project area (i.e., the population located primarily in T85 R23E and the 
northern portion of T9S R23E) unless no other location for access to the mineral resource is 
feasible. 

• Applicant-committed environmental protection measures (ACEPMs) and COAs, developed by the 
BLM and its cooperators during the EIS process in consideration of concerns raised by the public, 
federal agencies, and affected tribes (Appendix B); 

• BLM and U.S. Environmental Protection Agency (USEPA)-identified water quality monitoring and 
mitigating measures, documented in the Long-term Water Resources Monitoring Plan (Appendix C). 

• ACEPMs and USFWS-identified Reasonable and Prudent Measures and Terms and Conditions 
documented in the Biological Opinion prepared for this project (Appendix D); and 

• The following Conservation Measures from the USFWS Biological Opinion 

Specific to this project, KMG should avoid any new surface disturbance (including construction of 
any new wells) in core conservation areas and, if new surface disturbance is unavoidable, should 
work with the USFWS to minimize impacts in core conservation areas. 

- When results from the applicant-committed enhanced reclamation study (Biological Opinion page 
11 bullet 7) become available, KMG, BLM, and BIA should work with the USFWS to incorporate 
effective techniques into reclamation activities. 
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7.0 Consultation, Coordination, and Public Involvement 

Consultation and coordination for the Greater Natural Buttes project is described in Chapter 6.0 of the Final 
EIS, A summary of these efforts follows. 

	

7.1	Cooperating Agencies 
The following cooperating agencies were given opportunities to review internal drafts and provide feedback 
during the development of the Draft EIS and Final EIS. Their feedback helped refine the alternatives, the 
impact analysis, and the associated mitigation. 

Uintah County was invited to be a cooperating agency in the EIS process on July 19, 2007. The invitation was 
accepted and a Cooperating Agency Memorandum of Understanding (MOU) was signed on August 1, 2007. 
Preliminary drafts of the EIS were provided to Uintah County for review. 

The U.S. Army Corps of Engineers reviewed and commented on preliminary drafts of the EIS under the 
Energy Pilot Office program MOU. 

On November 29, 2007. the BIA requested to become a cooperating agency for this EIS The Uintah and 
Ouray Agency was invited to be a cooperator in the EIS process on December 21, 2007 The invitation was 
accepted and a MOU was signed on April 2, 2008 Preliminary drafts of the EIS were provided to the BIA for 
review 

The USFWS, Utah Field Office reviewed preliminary drafts of the EIS through the Energy Pilot Office program 
MOU. Consultation under Section 7 of the Endangered Species Act has been conducted, as described in 
Section 7.4. 

	

7.2	U.S. Environmental Protection Agency Region 8 Coordination 
The USEPA contacted the Vernal Field Office during the public comment period for the Draft EIS regarding 
their concerns with the document. Close coordination was immediately initiated with the USEPA Multiple 
conference calls and face-to-face meetings were held to discuss methods to resolve these concerns. A 
detailed response to the USEPA comments is included in the Final EIS Appendix P: Response to Comments. 
A brief description of the USEPA's concerns and how their concerns were addressed are as follows. 

The USEPA expressed concerns regarding the air quality and water quality impact analysis and mitigation and 
environmental justice impact analysis. The BLM agreed to prepare a Supplement to the Draft EIS (SDEIS) to 
update the air quality and environmental justice sections. Grading of the Draft EIS was delayed pending the 
public comment period of the SDEIS. Preparation of the SDEIS was planned with the USEPA, and internal 
drafts were reviewed by the USEPA to ensure their concerns were addressed prior to publication of the 
SDEIS. 

To address the air quality concerns, the SDEIS contained updated information regarding National Ambient Air 
Quality Standards, regional monitoring data, the best available emissions mitigation measures, and impact 
analysis in relation to those standards and data. The ACEPMs also were updated to include an adaptive 
management strategy that allows the BLM to adjust future site-specific implementation of the decision based 
on new air quality data that is being gathered or generated on a Utah-wide basis through the Utah Air 
Resource Technical Advisory Group and the BLM's Air Resource Management Strategy (ARMS). The ARMS 
has been designed to develop an ozone action plan to address wintertime ozone formation in the Uinta Basin 
associated with oil and gas operations through adaptive management. The ARMS consists of the following 
actions: 1) refine air quality modeling predictions; 2) develop a Uinta Basin ozone action plan; and 
3) implement a regional ozone action plan. The first two elements of ARMS are being implemented by the 
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BLM and other agency stakeholders independent of this ROD. Regional operators may participate in these 
initial planning steps, thereby having the opportunity to contribute to the outcome of the process. The third 
element would require specific action by KMG and other oil and gas operators in the Uinta Basin. Until the 
ARMS is completed, a project-specific adaptive management plan for air quality has been developed and is 
included as a COA of this project. When the ARMS is completed, currently estimated to be near the end of 
2012, site-specific implementation of this project will be adjusted as necessary. 

Environmental justice concerns were addressed by updating the analysis in the SDEIS to disclose any 
potential disproportionate adverse effects to environmental justice communities. The air quality, economic, and 
traffic impact analyses were specifically revised to ensure accurate and adequate analysis. 

Water quality concerns were addressed by creating a water monitoring plan (Appendix C). This plan contains 
an adaptive strategy to track upstream and downstream surface and ground water quality and outlines an 
adaptive management strategy to respond to water quality degradation. 

	

7.3	National Historic Preservation Act Section 106 Consultation 
In the summer and fall of 2008, a Class Ill (field survey) inventory was conducted on portions of the GNBPA 
that had not been previously surveyed. Class Ill block surveys have been completed for the GNBPA and the 
results of the surveys were sent to the Utah State Historic Preservation Officer in March of 2011. 
Concurrences were received in April of 2011, Consultation is considered to be closed. For documentation of 
this process, refer to Attachment 4 of this ROD. 

7.4 Government to Government Consultation 
The GNBPA is within an area historically used by 12 Native American Tribes, and within close proximity to the 
Ute Indian Tribe Uintah and Ouray Reservation. These twelve Native American Tribal organizations were 
invited to formally participate as consulting parties to the EIS on January 9, 2008. Three Tribes responded to 
the invitation: the Pueblo of Laguna, the Navajo Nation, and the Hopi Tribe. The Pueblo of Laguna and Navajo 
Nation indicated that the proposed project would have no significant impact on any traditional cultural 
properties or historic properties of importance to the Tribes. The Navajo Nation requested notification of any 
unanticipated discoveries unearthed during the course of the project, and the Pueblo of Laguna requested 
notification in the event any new archaeological sites are discovered and artifacts are recovered. The Hopi 
Tribe expressed concern with stone cairn sites previously documented in the GNBPA. At the request of the 
Hopi, the BLM and Director of the Hopi Office of Cultural Preservation visited several of the stone cairn sites in 
the GNBPA. In August 2009, the BLM prepared a report summarizing the site visit results, No written 
responses were received from the Hopi. The BLM met with the Hopi in April of 2011 to follow up on the 
expressed concerns. No further concerns were expressed. Consultation is considered to be closed. For 
documentation of this process, refer to Appendix E of this ROD. 

	

7.5	Section 7 Consultation under the Endangered Species Act 
The BLM coordinated with the USFWS throughout the preparation of the EIS through the Energy Policy Act 
Pilot Office program. Based on an agreement between the BLM and USFWS, the preliminary Final EIS was 
used as the Biological Assessment (BA) for this project. BLM initiated formal consultation for the Resource 
Protection Alternative on September 16, 2011, by submitting the BA to the USFWS. The USFWS concluded 
consultation by signing a Biological Opinion on January 27, 2012. The Biological Opinion is included as 
Appendix D of this ROD. 

All Reasonable and Prudent Measures and Terms and Conditions from the Biological Opinion are integral to 
the Selected Alternative. 
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4.1.1.4 	 Impacts on Ambient Ozone Levels 

The CMAQ modeling system was used to estimate impacts on ambient air ozone levels from the emissions 
for 2006, representative of the base year operations. Results from that modeling effort were compared to 
actual monitored levels in the region (though not directly in the GNBPA). A formal Model Performance 
Evaluation (MPE) was conducted for 2006, which was used to evaluate the performance of the model with 
actual conditions, and to provide an adjustment of modeled impacts for future development scenarios. The 
MPE showed that the modeling system meets the USEPA-established criteria for acceptable model accuracy 
and error statistics at the existing monitoring stations within the modeling domain. The lack of concurrent 
monitored ozone data for 2006 prevents validation and calibration of the model results however, the model 
does provide a means to compare the relative change in ambient ozone concentration between the project 
alternatives and baseline air quality. 

The CMAQ modeling system was used to model impacts for 2018 for the projected No Action Alternative, the 
Proposed Action, and the Optimal Recovery Alternative. The results were used to show the expected change 
in ozone levels at receptors in the region resulting from each of the alternatives as well as the cumulative 
impact from expected development. The model results showed no impacts above the current ozone standard 
of 75 ppb for the fourth highest annual level in the Uinta Basin for the No Action Alternative. 

As shown in Section 3.1.2 and Figure 3.1-2, ozone levels monitored at the Ouray and Redwash 
monitoring stations in the Uinta Basin, showed numerous days during the winter of 2009-20 10 and 
again in the winter of 2010-2011 with 8-hour concentrations above 75 ppb, the current ozone level that 
forms the basis for the standard. However, the 8-hour average ozone levels monitored during both of 
the summer episodes were below the 75 ppb level, which is consistent with the modeling results. The 
ability of current photochemical models to replicate winter ozone formation has not been established. 
Therefore, the comparison of modeled values to isolated winter values is not appropriate. 

The No Action Alternative would involve continued development in the GNBPA as disclosed in 
approved NEPA decision documents. Given a continued level of NOx and VOC emissions, and the 
current levels of ozone observed in the winter, there likely would be continued observations of winter 
ozone concentrations above the NAAQS resulting from this alternative. 

	

4.1.1.5 	 Summary of GHG Emissions 

GHG were estimated using the Compendium of Greenhouse Gas Emissions Methodologies for the Oil and 
Gas Industry (API 2004) as implemented using the SANGEA 1M software tool published by the API The 
SANGEA M software tool is an Excel 1M macro that uses the calculation methodologies described in the 
Compendium to calculate GHG emissions using a series of modules for different source types. These modules 
determine the emissions of 002 , OH4 , and N 20 as well as the global warming potential (GWP) in 00 2 e based 
on the comparative GWP of each GHG species. For this analysis, the default GWP coefficients for OH 4 (21) 
and N 2 O (310) were used. These coefficients were multiplied by the calculated mass emission rate to 
determine the GWP. 

Indirect GHG emissions include additional emissions that occur upstream of the project as a direct result of the 
increased activity resulting from the proposed alternatives. Additional annual electricity use for all project 
alternatives would increase significantly due to the installation of electric compression engines Total annual 
electricity consumption was based on additional electric compression. Emission factors for GHG from 
electricity production vary by region since the means of power production and fuel characteristics vary by 
region. GHG emissions for electricity consumption for this analysis were based on the Utah-produced factors 
as provided in SANGEA TM . Detailed emission rates by source and pollutant type are provided in Table 4.1-6.



	

4.1.2.3	Impacts at Class I and II Areas - Visibility 

The CALPUFF model system was used to evaluate impacts on visibility at the Class I areas and at the listed 
sensitive Class II areas. Table 4.1-9 provides results of the CALPUFF visibility analysis for the Proposed 
Action for both Class I and Class II areas. Only the areas with the highest impacts in each group are presented 
on this table; impacts for all areas analyzed are provided in Appendix G. These data were developed from the 
Method 6 approach using annual average background visibility conditions. The results showed that there are 
no days with a contribution to visibility impacts greater than 10 percent in extinction at listed Class I areas, 
indicating that the Proposed Action would not contribute to an impact on visibility at these sites. 

The modeling results at the listed sensitive Class II areas showed project-related impacts above 1.0 dv (eighth 
highest, Method 6) at Dinosaur National Monument and Flaming Gorge National Recreation Area. The results 
predicted 102 days greater than 1.0 dv at Flaming Gorge and 32 days greater than 1,0 dv at Dinosaur National 
Monument. Modeled results for all other Class II areas showed that impacts would be less than 1.0 dv using 
Method 6 

The Utah BLM has proposed an Air Resource Management Strategy (ARMS), which includes a goal of 
providing greater certainty and transparency for agencies, project proponents, and the public 
regarding the conduct and review of air quality and AQRV impact analyses in the NEPA process, and 
the application of mitigation. Regional visibility impacts will be evaluated by a photochemical grid 
model through the ARMS, and the BLM will identify reasonable mitigation, control measures, and 
design features to address adverse air quality or A QRV impacts. 

Given the level of emissions from the Proposed Action that would act as precursors to visibility 
impairment (primarily NOx and SO 2 emissions, with less effect from PM emissions), it is likely that any 
mitigation that would reduce ozone levels, if it incorporates NO emissions reductions, also would 
reduce impacts on visibility levels at nearby sensitive areas. Furthermore, mitigation activities that 
would control particulate emissions from construction (e.g., fugitive emissions from traffic on 
roadways) also would lead to improvements in visibility at these same areas. 

The primary contributors to cumulative impacts on visibility from the regional sources vary with the 
location of each area evaluated and the nature of the sources that affect receptors in that area. For 
areas that are already modeled as being impacted for the No Action Alternative, the cumulative effects 
of the Proposed Action would be greater in some areas and negligible in others. 

	

4.1.2.4	Impacts on Ambient Ozone Levels 

Impacts on ambient air ozone were evaluated using the CMAQ model system. As noted above, the modeling 
system meets the USEPA-established criteria for acceptable model accuracy and error statistics at the existing 
monitoring stations in the region. Increases in the fourth-highest ozone levels above baseline were modeled at 
2,4 ppb for the Proposed Action Alternative for the summer months. No ozone concentrations in excess of 
the 75 ppb standard were modeled in the GNBPA for that period. 

As noted in Section 4.1.1.4, there have been several occurrences of 8-hour ozone levels above 75 ppb 
during the winter months. Due to limitations of the model, this analysis does not address winter ozone 
levels. It is anticipated that the Proposed Action would add approximately 2,213 tpy of NOx and 
6,617 tpy of VOC emissions (representing increases of 22 and 4 percent, respectively) to the regional 
air quality emission levels. Given this level of emissions and the current levels of ozone in the winter, 
there likely would be an incremental increase in regional ozone levels resulting from the Proposed 
Action.



	

5.0	Cumulative Impacts 

This chapter provides an analysis of the cumulative effects of past, present, and reasonably foreseeable future 
actions on various natural and human resources. The following sections identify the time frame for effects, the 
past, present, and reasonably foreseeable future projects analyzed; and the cumulative impacts for each 
resource. The primary human influences in the area have been oil and gas development, historic and current 
gilsonite mining, and livestock grazing. The compilation of these actions provides the basis for estimating 
future environmental changes that may affect the extent and quality of natural and human resources. 

Based on the project development and operational periods (up to 50 years), and the time frame for vegetation 
and wildlife habitat recovery in saltbush and sagebrush communibes, the overall time frame for the effects of 
cumulative surface disturbing activities is 75 years. KMG estimates that wells may have productive lives of 30 
to 50 years. 

	

5.2	Past, Present, and Reasonably Foreseeable Future Projects 
Table 5.2-1 identifies the Cumulative Impact Study Areas (CISAs) for individual resources and resource 
issues, and the rationale for the selection of each area, Because of the many projects that have recently been 
approved or are in the approval process, the general cumulative effects area covers three reasonably 
foreseeable development (RFD) areas: Monument Butte - Red Wash, West Tavaputs Plateau, and East 
Tavaputs Plateau (Figure 5.2-1). This area includes much of the southern half of the Uinta Basin and is 
managed under the BLM Vernal RMP (BLM 2008c). There is no equivalent resource management guidance 
for Tribal, state, or private lands. Figure 5.2-2 shows the locations of past, present, and reasonably 
foreseeable future actions included in the general cumulative effects area for oil and gas field development 
projects. Figure 5.2-3 shows the locations of pipeline and seismic projects in the BLM Vernal Field Office that 
were considered as part of the cumulative impact analysis for vegetation. Figure 5.2-4 shows the relationship 
of pipeline projects and well development projects used for the cumulative impact analysis for wildlife 
resources. 

5.2.1.1	Exploration and Production 

Oil and gas development in the GNBPA and surrounding region began in the 1950s and 1960s, and rapidly 
increased in the 1 990s. As presented in Chapter 2.0, existing oil and gas development in the GNBPA includes 
1,562 well pads and a total existing surface disturbance of 7766 acres (Table 2.2-1), Under the No Action 
Alternative, an additional 1,102 well pads with a surface disturbance of 4,702 acres remain to be developed as 
disclosed in existing NEPA decision documents (Table 2.4-1). In addition to these existing and approved 
development activities within the GNBPA, Table 5.2-2 provides a list of past and present oil and gas 
development projects, and Table 5.2-3 presents estimates for reasonably foreseeable oil and gas activity in 
the general cumulative effects area for the proposed project. The projects listed as reasonably foreseeable 
include those for which NEPA decision documents are anticipated or in-process but have not yet been 
completed. 

It is assumed that the portion of the projects listed in Table 5.2-2 that are within the GNBPA are accounted for 
as part of the existing and approved activities disclosed in Tables 2.2-1 and 2.4-1. Therefore, the disturbance 
outside of the GNBPA is calculated on Table 5.2-2.



Table 5.2-2 Surface Disturbance Estimates for Past and Present Projects in the General Cumulative 
Effects Area 

Project Name1

Total per Project Outside the GNBPA 

Wells 
(#)

Well Pads 
(4)2

Disturbance 
(acres)3

________ 

Fraction 
(%)

Wells 
(4)

Well Pads 
(4)

Disturbance 
(acres) 

KMG Bonanza EA	 - 95 95 877 0 0 0 0 

Newtield Castle Peak and Eightm)le Flat EIS 973 973 3.701 100 973 973 3,701 

Gasco Riverbend EA 49 49 245 100 49 49 245 

KMG Love Unit EA 125 125 706 5 6 6 35 

Encana North Chapita EA 264 264 1320 84 222 222 1,109 

Enduring Resources Rock House EA 60 24 106 87 52 21 92 

RDG Uinta Basin EIS 420 420 2,100 100 420 420 2,100 

Enduring Resources West Bonanza EA 133 133 665 75 -_100 100 499 

EGG Chapita Wells-Stagecoach ElS 627 627 1,735 86 539 539 1,492 

QEP Greater Deadman Bench ElS 1,239 1,239 4,561 100 1,239 1,239 4.561 

Newfield Gusher EA 75 75 375 100 75 75 375 

Gasco Wilk)n Ridge EA 54 54 270 100 54 54 270 

Total Existing and Ongoing 4,114 4,078 16,661 3,729 3,698 14,479 

Information in this table was compiled from various notices and NEPA documents for each project 
Number of well pads includes development of new pad locations and expansion of existing pads If number of pads was not stated, alt were assumed to be 
drilled vertically (i.e. one well per pad) 
V\There disturbance estimates were not available, total project-related disturbance was estimated by assuming 5 acres per well pad 

Table 5.2-3 Surface Disturbance Estimates for Reasonably Foreseeable Projects in the General 
Cumulative Effects Area 

Project Name 1

Total per Project Inside the GNBPA 

Wells 
(#)

Well Pads 
(4)2

Disturbance 
(acres)3

_______ 

Fraction 
(%)

Wells 
(#)

Well Pads 
(4)

Disturbance 

!L 
Gasco Uinta Basin EIS 1.538 1,538 10,302 0 0 0

- 
0 

EGG North Alger EA 44 44 220 0 0 0 0 

River Bend Unit lnfill EA 484 266 1,103 15 73 40 165 

Enduring Resources Big Pack EA 664 292 1,620 13 86 38 211 

XTO Little Canyon EA 510 362 1,882 6 31 22 113 

BBC West Tavaputs Plateau EIS 807 538 3,656 0 0 0 0 

EOG Greater Chapita Wells Natural Gas lnflll Project EIS -- 7,028 -	1679 , 5,688 14 984 ,	235 .796 

Enduring Resources Southam Canyon EA 249 152 858 0 0 0 0 

Berry Petroleum ANF South Unit US 400 400 2,000 0 0 0 0 

Newtleld Monument Butte EIS 5.7504 3,250 15,612 0 0 0 0 

XTO Hill Creek EA 144 108 287 0 0 0 0 

Total Other Pending Projects 17,618 8,629 43,228 1,173 335 1,285 

KMG Greater Natural Buttes EIS (Proposed Action> 3,675 3,675 12,658 100 3.675 3675 12,658 

--	Grand Total Pending Projects 21,293 12,304 55,886 _______ 4,848 4,010 13,943	-

Information in this table was compiled from various notices and NEPA documents for each project. 
Number of well pads includes development of new pad locations and evpansion of existing pads If number of pads was not stated, all wells were assumed to 
be drilled vertically Ii e one well per pad) 
Where disturbance estimates were not available, total project-related disturbance was estimated by assuming 5 acres of disturbance per well pad 
Of the 5 750 total wells, up to 3,250 would be oil wells and 2,500 would be deep gas wells 
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Record of Decision for the Gasco Energy/nc U/rita Basin Natural Gas Development Project 

The BUM has determined that the analysis contained in the FFIS is adequate for the purposes of 
reaching an informed decision regarding the Gasco project. This ROD applies only to the BLM-
administered lands and mineral leases. 

[he decision is hereby made to allow natural gas drilling Ofl leased R.deral lands. within the 
analyzed development area depicted in Attachment I. and as described in the Gasco FFIS 
Agency Preftrred Alternative (Alternative F). Further. future exploration and development 
activities will be subject to the COAs contained in Attachment 2. 

[he primary components of the Selected Alternative are described in detail in Section 2.7 of the 
FkIS and are outlined below. This decision is conceptually depicted in the maps included in 
Attachment I. The Selected Alternative was designed to use directional drilling to reduce surface 
impacts while allowing some strategic vertical drilling to test production potential in areas where 
formation details are lacking, especially in the southern and western portions of the analyzed 
development area. The Selected Alternative was also designed to restrict evaporative facility 
acreage for water disposal, which was a concern of the U.S. knvironmental Protection Agenc\ 
(IiPA). 

tinder the Selected Alternative. Gasco could drill as many as 1,298 new gas production wells 
from up to 575 pads within the analyzed development area. It is anticipated that Gasco will have 
to construct up to 198 miles of new roads and 316 miles of new surface or buried water supply 
and gas gathering pipelines to support their exploration and development activities. lixisting 
compressor facilities will also be expanded by approximately 18.200 horsepower at two gas plants 
to handle increased production. No new compressor stations will be built. 

Under the Selected Alternative. Gasco will be allowed to construct an evaporative facility on 
BLM-administered land. This facility can be of sufficient capacity to dispose of water from the 
first 5 years of proposed development to allow time for development of alternatic water 
disposal methods. For the purposes of this decision. it is assumed that the tic i I ity will include 1 2 
evaporative basins encompassing approximately 78 acres. Afler 5 years. the need for the fhcilit\ 
sould he re-evaluated. 1he I3LM. in consultation with Gasco as appropriate, would determine if' 

the facility should be reclaimed or if it will have to continue to operate. For the purpose of this 
decision, it is assumed that the facility could remain in operation for the life of the project (an 
estimated 45 years). 

Water disposal needs beyond the capacity of the evaporative facility will be addressed through 
reduced drilling (based on the limits of the facility) or through alternative water disposal 
methods. These methods could include treating water for use in waterulood (enhanced oil 
recovery) operations by other operators. subsurface injection, or other methods. [he methods 
used will depend on the fasibility of alternative disposal methods, as determined through 
negotiation with providers and other operators and analysis of' disposal zones. 

Under the Selected Alternative, the I3LM will reqinre. monitor, and enforce the following 
integral components of the Selected Alternative: 

• All design features and standard operating procedures of the Selected Alternative, as 
described in Chapter 2 of the FF15 (unless superseded by the COA). The primary 
components of this alternative include the following:
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station are probably those common to other areas of' the western JS (combustion and dust). The 
tiller speciation that has been done to date tends to support this conclusion because the dominant 
chemical species from the filters is carbonaceous mass, which is indicative of wood burning. 
diesel emissions. 01' both. It is unlikely that significant transport of PM 2 S precursors are 
occurring during the intense winter inversions under which these elevated PM 2 5 levels arc 
forming, and as there is extensive snow cover during these episodes ligitive dust is also an 
unlikely significant contributor. 

'Ihe BLM does acknowledge that uncertainties remain with speciation of PMsin the Uinta 
Basin, and notes that additional monitoring studies planned fbr the 201 I20l2 winter may 
provide more conclusive information.  

'l'he complete UDAQ PM2 5 monitoring data can be found at 
http://www .airmonitoring.utah.gov/dataarch ive/archpm25 .htm. 

'l'he complete IiPA Ourav and Redwash monitoring data can be found at  
http://www.epa.gov/airexplorer/index.htm.  

3.2.3.1.6.2 Ozone Air Monitoring 

Active ozone monitoring in the Uinta Basin began in the summer of 2009 at the Ouray and 
Redwash monitoring sites (the ozone monitors are collocated with the PM 2 S monitors). Both 
sites have recorded numerous exceedences of the 8-hour ozone standard during the vinter 
months (January through March). The maximum 8-hour average recorded to date is 0.123 ppm. 
well above the current ozone NAAQS of 0.075 ppm. These data have recently been released by 
[PA. Although the monitors are not currently being operated to CFR standards, and are not 
considered adequate data to make a NAAQS determination, the data are considered viable and 
representative of the area. Apparently. high concentrations of ozone are being formed under a 
"cold pool" process, whereby stagnate air conditions with very low mixing heights form under 
clear skies with snow-covered ground and abundant sunlight that, combined with area precursor 
emissions (NO\ and VOCs), create intense episodes of ozone. Based on the first year of' 
monitoring, these episodes occur only during the winter months (January through March). This 
phenomenon has also been observed in similar types of locations in Wyoming, and has 
contributed to a proposed nonattainment designation for Sublette County. 

The National Park Service also operates an ozone monitor in 1)inosaur National Monument 
during the summer months. No exceedences of the current ozone NAAQS have been recorded at 
this site. 

Winter ozone formation is a new lv recognized issue, and the methods of' analyzing and managing 
this problem are still in development. [xisting photochemical models are currently unable to 
replicate winter ozone formation satisfactorily, in part due to the very low mixing heights 
associated with the unique meteorology of these ambient conditions. 

Based on the emission inventories developed for Iiintah County. the likely dominant source of' 
ozone precursors at the Ouray and Redwash monitoring sites are oil and gas operations near the 
monitors. 'Ihe monitors are located in remote areas where impacts from other human activities 
are unlikely to be significantly contributing to this ozone lormation. Although ozone precursors 
can he transported large distances. the meteorological conditions under which this cold pool 
ozone formation is occurring tend to preclude any significant transport. ('urrcntly . otofle
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4.18.3.1.6 OZONE IMPACTS 

An anal ysis of potential ozone impacts Ironi (iasco project emissions and cumulative emission 
sources was performed using the Models-3 CMAQ modeling system, version 4.6, publicly 
released in October 2006. A detailed discussion of ozone impacts is provided in the Ozone 
Impact Assessment (Appendix J). Hourly meteorological data were developed for the modeling 
domain using the MM5 meteorological models to simulate ozone dispersion. In order to simulate 
ozone formation, it was necessary to develop emissions estimates for all other emission sources 
(i.e.. industrial, electric generation, motor vehicle, biogenic [naturalj) in addition to the emissions 
from the Gasco project. The estimates were developed using the Western Regional Air 
Partnership (WRAP) emissions databases and were processed into ('MAQ-ready files. Details 
concerning the eniission inventories developed for use in the modeling are provided in Appendix 
J. [missions inventory development for CMAQ ozone modeling addressed several source 
categories including: (a) stationary point sources. (h) area sources, (c) on-road mobile sources. 
(d) non-road mobile sources. (e) biogenic sources and (1) fire sources. iahle 4:1 83 summarizes 
the cumulative emission inventory used for the ozone impact assessment. 

Table 4:183. 12-km Emissions Modeling Domain Grid Totals (average tons/day) 

Source 
Category

2018 Emissions Totals 2006 Emissions Totals 
CO NO VOC CO NO VOC 

Area 211.3 31.1 264.3 93.3 17.5 113.5 

NonRoad 574,4 31.4 85.2 775,0 102.8 83.5 

Motor Vehicle 1787.0 70.0 69.0 2587.9 192.7 143.6 

Point 362.8 505.4 120.3 225.2 662.6 50.6 

Total Non-O&G 2935.5 637.9 538.8 3681.3 975.6 391.2 

Piceance Basin O&G 11.0 10.0 42.0 0.2 17.3 59.7 

Uinta Basin O&G 29.0 38.0 531.0 23.9 28.8 192.0 

SWWY O&G 8.4 22.5 347.5 8.2 22.4 347.4 

Other O&G 68.3 94.2 279.1 21.1 33.0 38.7 

Total O&G 116,7 164.7 1199.6 53.4 101.5 637.8 

Total 3,052.2 802.6 1,738.4 3,734.7 1,077.1 1,029.0

Considerable caution must he taken in interpreting the results. In traditional CMAQ ozone 
modeling applications, the model is applied in regions with sufiicient oione and precursor 
monitors to judge the adequacy of the model for use in ozone prediction. It must be eniphasized 
that [PA does not determine attainment of the 8-hour ozone standard based on the unmonitored 
area analysis. Rather, the unmonitored analysis is used as more of a weight of evidence analysis 
([PA 2007e). 

Using the relative non-monitored area anal ysis recommended by the [PA. no areas near the 
project are siniulated to exceed the 75 pph ozone standard with the implementation of the 
Proposed Action. The maximum predicted incremental impact from the Proposed Action with 
AC[PMs would he 0.4 pph (l'ahle 4-184). (jasco's application of ACEPMs ould result in a 
33% decrease in potential incremental project impacts. reducing potential ozone impacts from 
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0.6 pph (without ACEPMs) to 0.4 ppb. For the Proposed Action, the areas of' maximum ozone 
impact are predicted to remain below the 75 ppb ozone standard. Furthermore, no areas currenil) 
in attainment of the ozone standard would exceed the standard under the Proposed Action. 

Table 4:184. Summary of Proposed Action Maximum Predicted Ozone Impacts (parts per 
billion)

Proposed Action Proposed Action Difference in Maximum Emission Reductions 
Maximum Potential Maximum Potential Potential Ozone Impacts Associated with the 

Ozone Impact Without Ozone Impact With as a Result of the ACEPMs 
ACEPMs ACEPMs Application of ACEPMs

-853 tpy NO
-11,249 tpy VOC 

Future compliance with the NAAQS for ozone will be dependent on the review EPA is currently 
conducting on the appropriate concentration for both the primary and secondary standard for 
ozone. A reduction in the ambient standard for ozone could cause other areas in and near the 
project to show modeled exceedances of any new standard. Because [PA has not completed its 
review of the ozone NAAQS. it is premature at this time to speculate on what impact that rcvic 
will have on compliance with the standard: however, once (or if) a new standard is promulgated. 
the proJect will be reviewed for compliance with the new standard under the adaptive 
management strategy outlined in Section 4.2.1 .2.2 and Section 4.18.3.1.7.2. 

In a separate analysis, the Independent Petroleum Association of Mountain States (IPAMS). in 
cooperation with oil and gas operators in the Uinta Basin, the BLM, and other regulatory 
agencies. conducted the Uinta Basin Air Quality Study (UBAQS). This study was used to 
estimate changes to air quality and AQRV within the Uinta Basin that may result from future 
industrial activity, including oil and gas development (IPAMS 2009). l)ata used as input for the 
U1-3AQS consisted of the most complete, accurate, and current emissions and meteorological data 
available at the time. Emissions data included the WRAP Phases 11 and III inventories for oil and 
gas sources in addition to other non-oil and gas emissions sources. Scaling factors. based on 
expected rates of development. crc applied to the baseline emIssions 2006 inventor y , and • on-
the-hooks" regulations were applied to the uncontrolled 2012 emissions projections to generate 
the final 2012 emissions projections by county for the six-county' focus area of the UBAQS that 
comprises the Ijinta Basin. 

The UBAQS model results indicate that average ambient concentrations of criteria pollutants 
will remain below the NAAQS within the six-county Uinta Basin area. Specifically, the tJBAQS 
results estimate that the Iiinta Basin would be in attainment of the eight-hour ozone NAAQS for 
2012 (IPAMS 2009). In terms of cumulative effects from the project, the Proposed Action is 
within the modeled scope of projected development, and as such. would not he expected to 
violate, or otherwise contribute to any violation, of any' applicable air quality standard: nor would 
it he expected to contribute to any projected future potential execedance of' an y applicable air 
quality standards. 
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spacing of the wells will vary according to the geologic characteristics of the formation being 
developed; the densest spacing expected is one well pad per 40 acres. 

(ASCO Energy, Inc. (GASCO) proposes the following primary components br development 
under the Proposed Action: 

• Up to 1,522 natural gas wells from I .522 pads over a 1 5 year development period. 45 
year life of project (LOP); 

• Up to 10 drilling rigs operating year round: 

• Up to 7,825 acres short-term surface disturbance (wells, access roads, pipelines, 
compressor stations); 

• 30 evaporative ponds with a 2,700-hp generator: and 

• Approximately 21,325 compression horsepower would he added to the existing system, 
for a total of 27.940 horsepower (hp) within the Project Area. 'Fable 2-1 shows the 
summary of the emissions inventory br the Proposed Action. 

Table 2-i.	 GASC() Annual Emissions for the Proposed Action 

Pollutant

Project Emissions (tons/year)
Total Erni:sions 

Well 
Development

Project 
Production 

('riterla_Pollutants_&__IO( ______________________________ 
NO 303 628 93 
CO 422 380 802 

VOC 03 221V 271' 
SO 23 2 I 08 21 
PM 4,079 2,887

________ 
6 966 

l\l
-

134 318 752 
/ la:arclous .1 ,, /'olluiant,s 

Benzene 062 205k 21' 
Toluene 1.06 42 4I' 

Ethylbeniene 0_04 22 22' 
Xylene 0.55 2211 32± 

n-llexane 1.21 33 34 
Formaldeh y de 044 113 12 
Acclaldehyde 334x 10°' 401 40 

Acroleun I04 x tO I _08 II 
Methanol 1) 222± 222± 

1,1 ,2,2-'l'etrachloroethane 0 0 02 2	s I 
1,1 ,2-'Frichloroethane 0 0 02 2	s	0' 

(1 001 I\W' -
I,3-Butadiene I31	_I))'' 0	3 0 

CarbonTetrachloride 0 11(12 2 \ I 
Dichlorohenzene 0 3tO'I0 3 x Ill 

Eth y leneDibromide 0 01)2 2xI) 
MethyleneChloride 0 001 8xl0 

Naphthalene 0.02 004 _________ 5 x l0 
VinylChloride 0 7ISx	0'° 7 x to'' 

Benzo(b)tluoranthene b 0 982 \	(1" IxI0 
( hry sene 0 .,37 x	0 ., x 1(1 

Total IJAPs 4 11 932'



Pecord of Decision	 --	 South Unit Oil and Gas Development Project 

o high-pressure lines would be made of steel and buried. 
o All lines will be co-located in access road rihts-ofwa except where saftt or 

resource concerns or mitigation measures require alternate placement. l'ipelines will 
therefore cause little or no additional surface disturbance. 

All mitigation, monitoring and best management practices in Appendix A of this ROD arc 
also part of the Selected Alternative. 

l'he Selected Alternative also includes the following modifications to Alternative 4: 

• A maximum of 356 new wells will be drilled. The Operator's original ME)P estimated 
that up to 400 wells would be needed in a lull field development scenario, and this figure 
was used for cumulative effects analyses in the IllS. Ilowever. since receiving the 
Operator's proposed MDP 44 new wells have been approved in separate NFPA 
decisions. Therefore only the remaining 356 wells are included in the Selected 
Alternative. 

• Activities in IRAs require approval from the Secretary of Agriculture prior to 
implementation. On February 17, 2012, Secretary Vilsak approved a phased approach to 
the implementation of' the project within IRAs. This phased approach would be 
implemented in the following manner: 

o Phase A would be implemented immediately within the confines of this decision. 
in this initial phase, development of the following areas would be allowed to 
occur (subject to the review process in Section 9.0 of this ROD): 

• The portion of the Right fork Antelope Can\on IRA within lownship 65. 
Range 4W, Sections 4, 5. 7. 8, and 17. 

• All portions of the Cottonwood IRA that are within the project area. 
o The Secretary's decision re-delegated to the Under Secretary the authority to 

review and approve subsequent phases of the Berry Petroleum Master 
Development Plan. This re-delegation would allow development in Phases 13 and 
C to proceed once approved by the Under Secretary. No additional NIPA 
analysis would be required, unless significant changed conditions have occurred 
on the landscape or new information becomes available, such as changes in 
management direction or new technology that would allow reduced 
environmental impact. 'Ihe new conditions or information will need to be 
evaluated to see if additional analysis and updating of' the IllS or ROE) is 
required. 

O The Operator has the option of' initiating either Phase B or Phase C next. 
depending upon results of Phase A development or other business considerations. 

• Phase [3 consists of the remainder of the Right Fork of Antelope Canyon 
IRA within the project area. 

• Phase C consists of all portions of' the Sowers ('an on Fast IRA within the 
project area.
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temperatures and intense solar radiation increase emisSions of ozone precursors and favor 
the pholochemica! reactions that form ozone. As a result, ozone is generally known as a 
summertime air pollutant. However, recent winter ozone levels have exceeded the 8-hour 
OLOflC standard in Sublette County in southwestern Wyoming and indicate that ozone can 
be a year-round air quality issue. High winter ozone has also been observed in the Uintah 
Basin. In 2010, the 4th highest daily maximum 8-hour ozone values at the Ouray and 
Redwash monitors in Uintah County were 117 parts per billion (ppb) and 95 ppb. 
respectively. 1-ugh 8-hour average ozone values were observed again during the winter of 
201!. The mechanisms for ozone formation under wintertime conditions are not well 
understood, and this is currently an active area of research. Ozone can be transported great 
distances and therefore contributes to air pollution issues on a regional scale. Primary 
health effects from ozone exposure range from breathing difficulty to permanent lung 
damage. Ground-level ozone also contributes to plant and ecosystem damage (EPA 2009). 

Under the PSI) provisions of the Clean Air Act (CAA). incremental increases of specific 
pollutant concentrations are limited above a legally defined baseline level. Many national 
parks and wilderness areas are designated as PSI) Class I. The PSI) program protects air 
quality within Class I areas by allowing only slight incremental increases in pollutant 
concentrations. Areas of the state not designated as PSI) Class I are classified as Class II. 
For Class 11 areas, greater incremental increases in ambient pollutant concentrations are 
allowed as a result of controlled growth. The PSI) increments for Class I and Class Il 
areas are presented in Table 3-4. 

The location of the project in northeastern Utah required the examination of project and 
cumulative source impacts in southwest Vvyoming. estern Colorado. and most of Utah. 
Ihe analysis area includes the area surrounding the proposed Project Area and all or a 
portion of' the Maroon I3ells-Snowmass. West Elk. I ligh Uinta, I loly Cross. Raggeds. 
llunter Frying Pan, and Flat Tops Wilderness Areas; the Dinosaur and Colorado National 
Monuments; the Bryce Canyon. Capitol Reef Canyonlands, Arches, and Black Canyon of 
the Gunnison National Parks as well as the Flaming Gorge National Recreation Area and 
the Brown Park National Wildlife Refuge. The Project Area location and all Class I areas 
within a 300-kilometer (km) radius are shown in Figure 3-6. 

3.2.1.3.2 Hazardous Air Pollutants 

I lazardous air pollutants (1 lAPs) are those pollutants that are kno n or suspected to cause 
cancer or other serious health effects, such as reproductive effects or birth defects, or 
adverse environmental impacts. The EPA has classified 187 air pollutants as lIAPs. 
Examples ol' listed FlAPs associated with the oil and gas industry include formaldehyde 
(IICHO); benzene. toluene, ethylbenzene, isomers of xylene (BTEX) compounds: and 
normal-hexane (n-hexane). 

'Ihe CAA requires the EPA to regulate emissions of toxic air pollutants from a published 
list of industrial sources referred to as "source categories.' As required under the CAA. 
IPA has developed a list of source categories that must meet control technology 
requirements for these toxic air pollutants. tinder Section 112(d) of' the ('AA. the kl'A is 
required to develop regulations establishing national emission standards for hazardous air
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