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Claudia Smith 
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Air Program (8P-/1R) 
1595 Wynkoop Street 
Denver, CO 80202 

Re: Draft Title V Operating Permit for Florida River Compression Facility 

Dear Ms. Smith: 

Rocky Moimtain Clean Air Action hereby submits the following comments in response to 
the U.S. Environmental Protection Agency's ("EPA's") proposal to issue a Title V federal 
operating permit (hereafter "Title V permit") to BP America Production Company (hereafter 
"BP") for the operation ofthe Florida River Compression Facility. See, Draft Title V Permit No. 
V-SU-0022-05.00. 

Rocky Mountain Clean Air Action is a Denver, Colorado-based, nonprofit membership 
group dedicated to protecting clean air in Colorado and the surrounding Rocky Mountain region 
for the health and sustainability of local communities. For the foregomg reasons, the EPA 
cannot issue the proposed Title V permit as proposed because it fails to ensure compliance with 
Prevention of Significant Deterioration ("PSD") and Title V requirements under the Clean Air 
Act ("CAA"). 

I. The Draft Title V Permit FaUs to Ensure Compliance with Title V and PSD 
Requirements 

A Title V Permit is required to include emission limitations and standards that assure 
compliance with all applicable requirements at the time of permit issuance. 42 USC § 7661 c(a); 
40 CFR § 71.6(a)(1). Applicable requirements include, among other things, PSD requirements 
set forth under Title I ofthe CAA and regulations at 40 CFR § 52.21. 40 CFR § 71.2. If a 
source will not be in compliance with an applicable requirement, including PSD, at the time of 
permit issuance, the applicant must disclose the violation and provide a narrative showing how it 
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will come into compliance, and the permit must include a compliance schedule for bringing the 
source into compliance. 42 USC § 7661b(b); 40 CFR §§ 71.6(c)(3) and 71.5(c)(8). 

The CAA prevents significant deterioration of air quality to protect human health and 
welfare and air quality m class 1 areas. 42 USC § 7470. Prevention of significant deterioration 
requirements apply to the constmction of major sources and/or major modifications of major 
sources of air pollution in areas designated as attainment. 42 USC § 7475 and 40 CFR § 
52.21(a)(2). In the case of BP's Florida River Compression Facility, the proposed Titie V permit 
fails to assure compliance with PSD requirements under the CAA. Furthermore, the Title V 
permit fails to include compliance schedules to bring the sources into compliance with PSD 
requirements. As will be explained in more detail below, the EPA carmot issue the proposed 
permits as currently written. 

A. The EPA Must Consider Emissions form Adjacent and Interrelated PoUutant 
Emitting Activities, including BP America's Coalbed Methane Wells and the 
Wolf Point Compressor Station to Assure PSD Compliance 

The Florida River Compression Facility is currently a major source of air pollution due 
the fact that the facility has the potential to emit 250 tons/year or more of NOx. See, Statement 
of Basis for Draft Pemiit No. V-SU-0022-05.00 (hereafter "Statement of Basis") at 12. 
According to the Statement of Basis, "While this combined facility has never been required to 
receive a PSD permit to constmct, significant emission increases due to modifications at the 
facility could trigger the PSD permitting requirements." Id. While the EPA claims that PSD 
review requirements have not yet been triggered for the Florida River Compression Faclity, this 
claim is baseless as the EPA has not considered emissions from all interrelated pollutant 
emitting activities, namely BP's coalbed methane wells and the Wolf Point Compressor 
Station. 

Prevention of Significant Deterioration regulations at 40 CFR § 52.21(b)(5) define a 
stationary source as, "any building, stmcture, facility, or installation which emits or may emit a 
regulated NSR pollutant." Regulations at 40 CFR § 52.21(b)(6) fiirther define "building, 
stmcture, facility, or installation" as "all ofthe pollutant emitting activities which belong to the 
same industrial grouping, are located on one or more contiguous or adjacent properties, and are 
under the control ofthe same person (or persons under common control)[.]" The regulations 
further state, "Pollutant emitting activities are considered part ofthe same industrial grouping if 
they belong to the same 'Major Group' (i.e., which have the same first two digit code) as 
described in the Standard Industrial Classification Manual[.]" 

The Florida River Compression Facility processes coalbed methane gas from BP's wells 
and the Wolf Point Compressor Station. See, Statement of Basis at 2. Before issuing the Title V 
permit for the Florida River Compression Facility, the EPA must consider and address pollutant 
emitting activities from these pollutant emitting activities which, as will be explained further, 
constitute adjacent and mterrelated pollutant emitting activities under control by BP. 



1. BP's Coalbed Methane WeUs 
BP is the largest coalbed methane producer in La Plata County in southwestem Colorado. 

As a recent Durango Herald new article reported "The lion's share of coal-bed methane gas 
production in La Plata County comes from one company: BP." See, Greenhill, J., "BP accounts 
for 55% of coal-bed gas production," Durango Herald (Febmary 23, 2003), attached as Exhibit 
1. Information from the Colorado Oil and Gas Conservation Commission ("COGCC") shows 
that BP owns and operates over 1,000 producing wells just in La Plata County. See, spreadsheet 
listing all of BP producing wells in La Plata County, attached as Exhibit 2. BP's coalbed 
methane wells are all pollutant emitting activities related to the production of coalbed methane in 
La Plata County. In fact, BP's coalbed methane wells appear to serve as support facilities to 
larger processing plants, such as the Florida River Compression Facility. 

Indeed, information from the EPA, the Colorado Air Pollution Control Division, and 
other sources shows that activities related to coalbed methane wells release significant amounts 
of air pollution, particularly from compressor engines. See, Table 1. A recent report prepared 
for the Westem Govemors' Association shows that NOx and VOC emissions related to coalbed 
methane wells are released primarily from four main pollutant emitting activities at coalbed 
methane wells: 1) Compressor engines; 2) Heaters; 3) Dehydration; 4) Completion, flaring, and 
venting. See, Russell, J. and A. Pollack, "Oil and Gas Emission Inventories for the Westem 
States," Final Report prepared for Westem Govemor's Association (December 27, 2005), 
attached as Exhibit 3. Compressor engines in coalbed methane producing regions, such as the 
San Juan Basin, are of particular concem in relation to NOx emissions. A more recent report 
prepared for the Westem Govemor's Association stated: 

In virgin or newly developed fields and basins the field pressures are sufficiently high 
that far fewer wellhead compressors are required to generate this [field] pressure than in 
mature fields and basins. The only exception to this general rule are basins with 
significant coal-bed methane (CBM) wells, which often have low gas pressures and 
require more wellhead compression; although even in these CBM fields and basins the 
usage of wellhead compression is generally no more than 5% of total wells. 

See, Bar-Ilan, A., R. Friesen, A. Pollack, and A. Hoats, "WRAP Area Source Emissions 
Inventory Projections and Control Strategy Evaluation, Phase II," Final Report Prepared for 
Westem Govemor's Association (September 2007), attached as Exhibit 4. Given the sheer 
number of wells operated and owned by BP, NOx and VOC emissions from the company's 
producing coalbed methane wells that supply the Florida River Compression Facility are most 
likely significant. Indeed, if 5% of total wells requhe wellhead compressors, then this would 
mean that over 50 compressor engines are associated with BP's more than 1,000 wells in La 
Plata County in southwestem Colorado. 

Table 1. Sources of Air Pollution at Natural Gas Wells (see, Exhibit 3). 

Pollutant Emitting Activity 

Connpressor engines 
Heaters 
Dehydration 
Completion, flaring, venting 

Pollutants 
Released 

NOx 
NOx 
NOx, VOCs 
NOx, VOCs 



Not only are BP's producing coalbed methane wells pollutant emitting activities, but 
together with the Florida River Compression Facility, they are coimected pollutant emitting 
activities under PSD and thus, a single source. As noted, BP operates more than 1,000 coalbed 
methane wells in La Plata County, all or some of which have a functional interrelationship with 
the Florida River Compression Facility. As the Statement of Basis for the Title V permit states, 
"The Florida River Compression Facility processes coal bed methane gas in order ot reduce CO2 
and water content to within pipeline specifications and compresses this gas for delivery into 
interstate pipelines." Statement of Basis at 2. Some or all of BP's coalbed methane wells clearly 
provide coalbed methane gas to the Florida River Compression Facility. Thus the facility 
depends upon the operations of these wells for its fimction. Similarly, all or some ofthe coalbed 
methane wells owned and operated by BP depend upon the Florida River Compression Facility 
for their operations. Without the existence ofthe Florida River Compression Facility, all or 
some of BP's coalbed methane wells would cease to operate as there would be no means of 
compressing, processing, and transporting natural gas to market pipelines. 

Although information has not been presented by BP or by the EPA showing which of 
BP's producing natural gas wells supply coalbed methane gas to the Florida River Compression 
Facility, the available information from the COGCC shows that are dozens, perhaps hundreds, or 
more than a thousand, coalbed methane wells that are likely to supply the Florida River 
Compression Facility. As already explained, BP owns and operates over 1,000 producing 
coalbed methane wells located in La Plata County, which is where the Florida River 
Compression Facility is also located. According to data from the COGCC, a number of these 
wells are located not more than a mile away from the Florida River Compression Facility. At 
least four coalbed methane wells are located in Section 25 of Township 34 N, Range 9 West. 
See, Exhibit 2 at 83.' A number of others are located within two miles ofthe Florida River 
Compression Facility, including four wells in Section 24, T34N, R9W, six wells in Section 23, 
T34N, R9W, five wells in Section 26, T34N, R9W, four wells in Section 36, T34N, R9W, 
among many others. See, Exhibit 2 at 81-84. The best information we have available to us 
shows that there are hundreds, if not more than 1,000, coalbed methane wells in close proximity 
to the Florida River Compression Facility, and that most, if not all, of these wells, or pollutant 
emitting activities, are uiterrelated with the Florida River Compression Facility n in that they 
support operations ofthe Compression Facility. 

Additionally, BP's natural gas wells are part ofthe same major industrial grouping as the 
Florida River Compression Facility. According to the Standard Industrial Classification Manual, 
producing natural gas wells fall under Major Group 13, or "Oil and Gas Extraction."^ The draft 
Title V permit for the Florida River Compression Facility identifies the facility as falling under 
SIC "1311." Draft Title V permit at 7. 

Finally, BP's natural gas wells are considered adjacent for PSD purposes. These 
pollutant emitting activities are located entirely within La Plata County, Colorado. Although the 
EPA has noted that the distance associated with "adjacent" "must be considered on a case-by-

^ These coalbed methane wells have API identification numbers of 05-067-08728, 05-067-07421, 05-067-06816, 
and 05-067-08377. 

" See, http://www.osha.gov/oshstats/sicser.html. 
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case basis," the agency has noted that two pollutant emitting activities that are interdependent 
operations under common control can be considered adjacent when they are upwards of 20 miles 
apart or even greater. See, Memo from Richard R. Long, Region VIII Dir., Air and Radiation 
Program to Lynn Menlove, Manager, New Source Review Section, Utah Division of Air Quality 
(May 21, 1998), attached as Exhibit 5. EPA noted that in relation to two interdependent 
facilities in Utah 21.5 miles apart that, "the lengthy distance between the facilities 'is not an 
overriding factor that would prevent them from being considered a single source.'" Id. at 2. The 
fact that BP's producing coalbed methane wells are all located primarily within La Plata County 
strongly indicates these pollutant emitting activities are adjacent to the Florida River 
Compression Facility for PSD purposes. At the least, the best available information shows that 
there are many wells less than 21.5 miles away from the Florida River Compression Facility. 

Together with the Florida River Compression Facility, the coalbed methane wells that 
supply the Facility with natural gas comprise a single source under PSD. The natural gas wells 
are pollutant emitting activities, are adjacent to the Florida River Compression Facility, are 
interrelated with the Florida River Compression Facility, belong to the same major industrial 
grouping, and are under common control or ownership by BP. Under the CAA, the Florida 
River Compression Facility and the coalbed methane wells that supply the Facility must be 
aggregated together and considered a single source to assure compliance with PSD in order for 
the Title V permit to be legally valid. 

2. BP's Wolf Point Compressor Station 
In addition to BP's producing coalbed methane wells, BP's Wolf Point Compressor 

Station also must be considered a single source under PSD to ensure compliance with Title V 
and PSD requirements. 

According to the draft Title V permit for the Wolf Point Compressor Station, the 
Compressor Station directly provides coalbed methane gas to the Florida River Compression 
Facility. The draft Title V permit states: 

Upon entering the compressor station, the gas first passes through an inlet separator 
vessel to remove any free liquids in the gas stream by gravity. The gas then passes to a 
filter vessel, which serves to filter out any solids such as coal dust in the gas. The gas is 
then compressed and finally passes through an outlet coalescer vessel which removes any 
entrained droplets of lubricating oil before being metered and sent to the BP Florida 
River Compressor Facility for further processing. 

Draft Title V Permit for the Wolf Point Compressor Station, Permh Number V-SU-0034-07.00, 
attached as Exhibit 6. Thus, it appears that there is no question that the Wolf Point Compressor 
Station is interrelated and adjacent to the Florida River Compression Facility. Indeed, the Wolf 
Point Compressor Station directly supports operations at the Florida River Compression Facility, 
providing pretreated coalbed methane gas for further processing. 

There is also no question that the Wolf Point Compressor Station is a pollutant emitting 
activity. As the Draft Statement of Basis for the Draft Wolf Point Compressor Station Title V 
permit discloses, the facility has a potential to emit 83.26 tons of NOx, 180.14 tons of carbon 



monoxide, 54.45 tons of VOCs, among other pollutants, on an aimual basis. See, Draft 
Statement of Basis for Permit No. V-SU-0034-07.00, attached as Exhibit 7. 

Additionally, the Wolf Point Compressor Station is a part ofthe same major industrial 
grouping as the Florida River Compression Facility. According to the Draft Title V permit for 
the Wolf Point Compressor Station, the facility falls under Standard Industrial Classification 
Code "1311." Exhibit 6 at 1. The Wolf Point Compressor Station therefore has the same SIC 
code as the Florida River Compression Facility. 

Together with the Florida River Compression Facility, the Wolf Point Compressor 
Station, which supplies the Florida River Compression Facility with natural gas, comprise a 
single source under PSD. The Wolf Point Compressor Station is a pollutant emitting activity, it 
is adjacent to the Florida River Compression Facility, is clearly interrelated with the Florida 
River Compression Facility, belongs to the same major industrial grouping, and is under 
common control or ownership by BP. Under the CAA, the Florida River Compression Facility 
and the Wolf Point Compressor Station must be aggregated together and considered a single 
source to assure compliance with PSD in order for the Thle V permit to be legally valid. 

B. The EPA Must Consider Emissions form Adjacent and Interrelated PoUutant 
Emitting Activities, including BP America's Coalbed Methane WeUs and the 
Wolf Point Compressor Station to Assure Title V Compliance 

The failure ofthe EPA to consider and address emissions from interrelated and adjacent 
BP coalbed methane wells and the Wolf Point Compressor Station, which all supply coalbed 
methane gas to the Florida River Compression Facility, further renders the draft Title V permit to 
be in violation of Title V regulations at 40 CFR § 71. 

Title V regulations at 40 CFR § 71 explicitly require all adjacent pollutant emitting 
activities under common control and belonging to a single major industrial grouping be 
considered as a single source for Title V permitting purposes. In fact, the definition ofa "major 
source" under 40 CFR § 71.2 mirrors the definition of a "major source" found at 40 CFR § 
52.21. 

In relation to oil and gas developments, such as the Florida River Compression Facility 
and the coalbed methane wells and compressor stations that supply the Facility, the EPA has 
explicitly stated that oil and gas pollutant emitting activities caimot be piecemealed in relation to 
Title V permitting of major sources. In its proposed interim approval ofthe state of Oklahoma's 
operating permit program, the EPA stated, "Nonaggregation of oil and gas units is provided only 
for the emission of hazardous air pollutants in the Federal mle. 40 CFR 70.2 requires all sources 
located on contiguous or adjacent properties, under common control, and belonging to a 
single major industrial grouping to be considered as the same source." 60 Fed. Reg. 13088-
13095 (emphasis added). 

The EPA itself has held that natural gas compressor stations and their associated wells 
must be considered together as a single source for Title V purposes. In a 1999 memo, the EPA 
stated: 



In the Code of Federal Regulations at 40 CFR 71.2 the definition of "major source" 
states, in part: 

'Major source means any stationary source (or any group of stationary sources 
that are located on one or more contiguous or adjacent properties and are under 
common control ofthe same person (or persons under coinmon control)), 
belonging to a single major industrial grouping ' 

We interpret this to mean that each compressor station with its associated emitting units 
(e.g. compressor engines, wells, pumps, dehydrators, storage and transmission tanks, 
etc..) comprises a 'group of stationary sources' and would be considered a single source 
for purposes of determining Title V appHcability. 

Letter from Richard R. Long, Region VIII Du^ector, Air and Radiation Program, to Jack Vaughn, 
EnerVest San Juan Operating Co. (July 8, 1999), attached as Exhibit 8. The EPA's position is 
clearly applicable in the case ofthe Florida River Compression Facility, meaning the EPA is 
required to issue a Title V permit for the Compression Facility together with BP's coalbed 
methane wells and the Wolf Point Compressor Station as a single source to ensure compliance 
with 40 CFR §71.6. 

II. The EPA Cannot Rely on the 2007 Wehrum Memo When Permitting the Florida 
River Compression Facility 

We understand the EPA may be inclined to rely on a flawed policy guidance memo 
issued by former political appointee and EPA Assistant Administrator, William L. Wehmm 
(hereafter "Wehrum memo") when permitting the Florida River Compression Facility. This 
memo claims to provide guidance for determining if and how to aggregate pollutant emitting 
activities related to oil and gas operations under New Source Review ("NSR") and Title V 
permitting programs. We respectfully submit that this guidance memo inappropriately subverts 
the plain language of federal NSR and Title V regulations and that it would be inappropriate for 
the EPA to rely on this memo. What's more, the memo was illegally promulgated without prior 
mlemaking, in violation ofthe Administrative Procedures Act ("/U*A"). 

1. The Wehrum Memo is Substanively Flawed 
Indeed, the Wehmm memo suffers from two major flaws. To begm with, it 

inappropriately conflates Section 112 ofthe Clean Air Act, which addresses the regulation of 
hazardous air pollutants, with the NSR and Title V permitting programs, which are set forth 
under Sections 160, et seq., and 501. etseq.. ofthe Clean Air Act, respectively. Section 
112(n)(4)(A) contains a specific provision that prohibits aggregating interrelated oil and gas 
facilities when assessing whether a facility is a major source of hazardous air pollutants. In his 
memo, Wehrum advises permitting authorities, such as the EPA, to "look to the Section 112 
approach of segregating" oil and gas operations under the NSR and Titie V permitting programs. 
Wehmm Memo at 4. While Wehmm's advice is well and good for decisions made under 



Section 112, it is ill-advice for permitting authorities carrying out the NSR and Titie V 
permitting programs. 

Secondly, the Wehrum memo defies nearly three decades of EPA policy and guidance 
making clear that the determination of whether to aggregate pollutant emitting activities is 
largely dependent upon the "common sense" notion ofa source. This "notion," first enumerated 
by the EPA in its 1980 regulations implementing the Prevention of Significant Deterioration 
("PSD") program (42 Fed. Reg. 52695), means that two or more facilities with a fimctional 
interrelationship, such as a support facility to a larger plant or factory, should be considered 
together a single source of air pollution for NSR and Title V permitting purposes—irrespective 
ofthe distance between the facilities. 

The Wehmm memo implicitly rejects this long-held means of assessing whether or not to 
aggregate pollutant emitting activities under NSR and Title V. Indeed, Wehmm does not even 
address whether two or more oil and gas operations may have a functional interrelationship, but 
rather simply asserts that the concept of "proximity," or the "physical distance between two 
activities," should be the sole factor in determining whether to aggregate. Wehrum goes on to 
assert that permitting authorities should only aggregate two or more oil and gas operations "if 
they are physically adjacent, or if they are separated by no more than a short distance (e.g. across 
a highway, separated by a city block or some similar distance)." Wehrum Memo at 4. 

While the EPA has recognized that distance between two or more facilities may be a 
factor m determining whether or not to aggregate pollutant emitting activities, the agency has 
never taken the position that distance should be the sole determining factor. For example, in 
response to a request for guidance from the State of Utah, EPA Region 8 stated: 

[A]ny evaluation of what is "adjacent" must relate to the guiding principle ofa common 
sense notion of "source." (The phrase "common sense notion" appears on page 52695 of 
the August 7, 1980 PSD preamble, with regard to how to define "source.") Hence, a 
determination of "adjacent" should include an evaluation of whether the distance between 
two facilities is sufficiently small that it enables them to operate as a single "source." 

Exhibit 5 at 1? The EPA has long held that "the distance associated with 'adjacent' must be 
considered on a case-by-case basis." Id. at 1. '̂  This was firmly noted in the preamble to the 

' See also: 

Letter from Richard R. Long, Region VIII Director, Air Program, to Lynn R. Menlove, Manager, New Source 
Review Section, Division of Air Quality, Utah Department of Environmental Quality (August 8, 1997) (stating, "To 
our general knowledge, previous determinations, which have been made by EPA and states, have always determined 
that activities which support the primary activities ofa source are considered to be part ofthe sources to which they 
provide support. Distance between the operations is not nearly as important in determining if the operations are part 
ofthe same source as the possible support that one operation provides for another."), attached as Exhibit 9. 

Letter from Richard R. Long, Region VIII Director, Air and Radiation Program, to Jeffrey L. Ingerson, Senior 
Environmental Specialist, Questar Gas Management Company (August 7, 1998) (stating, "Distance between 
operations is not nearly as important in determining if the operations are part ofthe same source as the possible 
support that one operation provides for another."), attached as Exhibit 10. 
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agency's 1980 PSD regulations, which state that "EPA is unable to say precisely at this point 
how far apart activities must be in order to be treated separately. The Agency can answer that 
question only through case-by-case determinations." 42 Fed. Reg. 52676. 

Despite the EPA's long held position, the Wehmm memo not only asserts that permitting 
authorities should only assess distance in determining whether to aggregate oil and gas 
operations as single sources, but clearly directs permitting authorities to reject considering 
adjacency on a "case-by-case" basis in relation to oil and gas operations. Indeed, the Wehmm 
memo specifically directs permitting authorities to consider "adjacency" of oil and gas 
operations only in relation to proximity. Amazingly, the Wehrum memo does exactly what EPA 
has long held it could not do: say "precisely" how far apart activities must be in order to be 
treated as separate sources under NSR. 

Letter fi'om Richard R. Long, Region VIII Director, Air and Radiation Program, to Dennis Myers, Construction 
Permit Unit Leader, Stationary Sources Program, Air Pollution Control Division, Colorado Department of Public 
Health and Environment (April 20, 1999) (stating, "whether two facilities are 'adjacent' is based on the 'common 
sense' notion ofa sources and the functional interrelationship ofthe facilities, and is not simply a matter ofthe 
physical distance between two facilities."), attached as Exhibit 11. 

See also: 

Memo from Steven Rothblatt, Region V Chief, Air Programs Branch to Edward E. Reich, Director, Stationary 
Source Enforcement Division (June 8, 1981) (stating that EPA adjacency determinations are based on a case-by-case 
basis), attached as Exhibit 12. 

Memo fi-om William B. Hathaway, Region VI Director, Air, Pesticides and Toxics Division to Allen Eli Bell, 
Executive Director, Texas Air Control Board (November 3, 1986) (stating "For cases where sources are not located 
on contiguous or adjacent properties, EPA cannot say precisely how far apart the activities must be in order to be 
treated separately. EPA can only answer that question through case-by-case determinations!.]", attached as Exhibit 
13. 

Memo fi-om Robert G. Kellam, OAQPS Acting Director, Infonnation Transfer and Program Integration to Richard 
R. Long, Region VIII Director, Air Program (August 27, 1996) (stating "Whether facilities are contiguous or 
adjacent is determined on a case-by-case basis, based on the relationship between the facilities."), attached as 
Exhibit 14. 

Letter fi-om Joan Cabreza, Region X Permits Team Leader, Office of Air Quality to Andy Ginsberg, Manager, 
Program Operations Section, Air Quality Division, Oregon Department of Environmental Quality (August 7,1997) 
(stating, "The guiding principle behind this guidance is the common sense notion of plant. That is, pollutant 
emitting activities that comprise or support the primary product or activity ofa company or operation must be 
considered part ofthe same stationary source."), attached as Exhibit 15. 

Letter fi-om Steven C. Riva, Region II Chief, Permitting Section, Air Programs Branch to John T. Higgins, Director, 
Bureau of Application Review and Permitting, Division of Air Resources, New York State Department of 
Environmental Conservation (October 11, 2000) (stating "there is no bright line, numerical standard for determining 
how far apart activities may be and still be considered 'contiguous' or 'adjacent.' As explained in the preamble to 
the August 7, 1980 PSD rules, such a decision must be made on a case-by-case basis."), attached as Exhibit 16. 



It is tme that the EPA is free to change its policy positions, but the agency must at least 
articulate a rationale, particularly when, as in this case, the policy represents a 180 degree shift in 
position. In the case ofthe Wehrum memo, the only reason given for rejecting nearly 30 years of 
consistent EPA policy is "the diverse nature of oil and gas activities." Wehmm Memo at 3. The 
only piece of infomiation that the Wehmm memo cites to support this rationale is the fact that 
Section 112 ofthe Clean Air Act prohibits aggregating interrelated oil and gas facilities when 
assessing whether a facility is a major source of hazardous air pollutants. Once again, it is 
inappropriate to assume that since Congress clearly specified exemptions under Section 112 that 
Congress intended similar exemptions to apply under other programs ofthe Clean Air Act. 
Furthermore, it is inappropriate to assume that since Congress recognized the oil and gas 
industry was unique in the context of Section 112 hazardous air pollutant regulation 
requirements. Congress similarly recognized the oil and gas industry was unique in the context 
of NSR and Title V regulatory requirements. 

Notwithstanding the claimed "diverse" nature of oil and gas activities, it has never 
prevented the EPA from determining that oil and gas operations should be aggregated under the 
NSR and Title V permitting programs, notwithstanding the fact that such operations were not in 
close proximity to each other. For example, in a 1999 memo, the EPA concluded that: 

[EJach compressor station with its associated emitting units (e.g. compressor engines, 
wells, pumps, dehydrators, storage and transmission tanks, etc..) comprises a 'group of 
stationary sources' and would be considered a single source for purposes of determining 
Title V applicability. 

Exhibit 8.̂  In these situations, the EPA has made clear that, while distance is a consideration, 
the interrelatedness of pollutant emitting activities is key to determining whether to aggregate oil 
and gas operations. As the EPA has further directed, natural gas compressor stations and their 
associated emitting units, including wells, should be aggregated as a single source.* 

Notably, the EPA has issued these directives related to the aggregation of oil and gas 
operations under the NSR and Title V permitting programs notwithstanding the claimed 
"diverse" nature ofthe activities. Why is this? Because the statutory provisions ofthe Clean Air 
Act make clear that under the NSR and Title V permitting apply equally to all industry sectors 
and make no exceptions for oil and gas.^ 

" See also: 

Letter from Richard R. Long, Region VIII Director, Air and Radiation Program to Lee Ann Elsom, Environmental 
Coordinator, Citation Oil and Gas Corporation (December 9, 1999), attached as Exhibit 17. 

* Although the referenced EPA memos address permitting under Title V ofthe Clean Air Act, the direction is 
equally applicable to NSR permitting requirements given that the definition of "major source" under both Title V 
and NSR regulations are exactly the same. 

^ Under the Clean Air Act, the definition of "major stationary source" includes "any stationary facility or source of 
air pollutants which directly emits, or has the potential to emit, one hundred tons per year or more of any air 
pollutant" except as otherwise "expressly provided" by the Act. Because the Clean Air Act does not expressly 
provide an exemption to oil and gas operations under Title V and NSR permitting requirements, regulations 
addressing both Title V and NSR permitting requirements must apply to oil and gas operations as equally as any 
other industrial sector. 
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At the least, the EPA has made clear that it is incumbent upon permitting authorities to 
understand the full nature of oil and gas operations and their potentially interrelated pollutant 
emitting activities before issuing Title V and/or NSR pennits. In a 2004 letter to the Colorado 
Air Pollution Control Division related to permitting of a natural gas processing plant, the EPA 
recommended that: 

[A]n analysis of how natural gas is transported to and from the Rifle [natural gas 
processing] Station should be conducted. The role the Rifle Station plays in the final 
product of any natural gas facility or facilities providing this compression should be 
established. Once this information is obtained, a factual and legal analysis should be 
conducted to determine if the Rifle Station is operating independently, or whether it 
should be considered a single stationary source with other pollutant emitting activities. 

Letter from Callie A. Videtich, Region VIII Leader, Air Technical Assistance Unit, to Roland 
Hea, Unit Leader, Consfruction Pemiit Program, Air Pollution Control Division, Department of 
Public Health and Envfronment (October 18, 2004), attached as Exhibit 18. The EPA continued, 
"[W]e recommend that the Division completely analyze whether the Rifle [natural gas 
processing] Station is tmly operating independently as a single stationary source before 
establishing synthetic minor limits for the Title V program." Id. 

Accordingly, as the EPA moves to analyze whether or not to aggregate interrelated 
pollutant emitting activities with the Florida River Compression Facility, the agency must 
engage in a thorough and in-depth assessment that does not simply rely on the Wehrum memo, 
but addresses the extent to which the Florida River compression Facility is operating 
independently. The EPA must conduct a factual and legal analysis that assesses whether coalbed 
methane wells and the Wolf Point Compressor Station are connected to the Florida River 
Compression Facility by pipelines are interrelated pollutant emitting activities that should be 
aggregated with the Compression Facility as a smgle source. 

2. The Wehrum Memo is Procedurally Flawed 
Procedurally, the Wehrum memo is flawed because it has not followed proper 

mlemaking procedures in accordance with the APA, 5 USC § 553. As noted earlier in these 
coniments, the Wehmm memo is substantive in nature in that it changes nearly 30 years of 
established EPA policy. Furthermore, although the Wehrum memo clauns to provide only 
"guidance," to permitting authorities, the guidance is in fact substantive direction that permitting 
authorities are now forced to adhere by. The memo is much more than a general statement of 
policy, but rather establishes a new regulatory definition that dramatically changes the 
administration of NSR and Title V permitting programs. Finally, the memo itself is substantive 
in nature in that it does not provide clarification with regards to an existing statutory or 
regulatory definition, but rather provides a new definition of what constitutes a major source 
under NSR and Title V. 
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Before the Wehrum memo can have any semblance of validity, it must be subject to 
public notice and comment requirements under 5 USC § 553. The EPA therefore cannot rely on 
the memo to respond to our comments unless and until it has been subject to proper mlemaking 
procedures under the APA. 

Thank you for the opportunity to comment. Please keep us apprised of any fiiture actions 
related to the Draft Title V pemiit for BP's Florida River Compression Facility. Thank you. 

Sincerely, 

femy Nic 
Director 
Rocky Mountain Clean Air Action 
1536 Wynkoop, Suite 302 
Denver, CO 80202 
(303) 454-3370 
rmcleanair(a),gmail.com 
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BP accounts for 55% of coal*becl gas production 
Fdmitry 23, 2003 

By Jbn Greenhill 

Herald SlairWriler 

Ttse lion's share ofcml-bcd melhaive p s 
pnjiiuttum in La Plata C;ounty comes rmm one 
company: BP. 

Allhuugh BP conlrul!, unty abtivi 900 urUie 
county's 2,200 producing gas wcUs, ihe company 
accounts lor 55 percent ol'iiie county's coal-bed 
itietltane gas production, with the Souitiein Ute 
Indian Tnlw's Red WilU>w a distant second, 
according to BP statistics. 

>,i , M.r«ni BP p.<,«v.<.».. fof.-n.-,, .f In, »,.»»m,n Thc Company also is the largesl net gas producer 
OM unu >*,, 1 Brook j « . » . . BP w .ii.ei.«.t. luiwnMii [n the Sail JuOT Basiii, which covers both La Plata 
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wvlta gats rts ^ a l cfvanlrfi and «1 d«|iv«re<l to custanwn 
tirough onv crt thrra national pipvllnes-

"Otu- production in La Plata County rifitrt here in 
this I)nice amounts to 20 pereent of BP's North 
American hydrootrfeon production, so it's a 
significant bu&ijie&s," saxl JelTSpiUet, Duiaiigo 
operations manager. 

I'hc company has been m the San Juan Basin 
since the 1940s, when it was called Aitwco. .\ 
series of tTMrgers and aci^uisititins resulted in the 
company now known as BP America Production 
t:o. flic company's San Juan Basin interests 
include the old Aitwco, Tenneco and Va&tai 
operations. 

BP's San Juan Pcfformancc Unit employs 125 
people in Durango, 100 in Farmington and 80 
suppitrling employees in Lhe parent company's 
Hottston, I cxas, office, lhe company operates 
.•5,175 gas welts across tlie San Juan Basin and 
i>wns an interest in an addiliona! 2,250 wells 
isperaled b>- other producers. BP works with 40 
owncra who have working interest.? in San Juan 
Basin gas wells and 30,000 royalty' ownei^. 

The 125 Duiango employees share a S7.3 million 
payroll, and the oonqiany provides work for 
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Oa'.* Kn<U» BP watvr tnan li,«d«, nhowa aif,iipni««it «l 
*i« cempaKy's lo4 Pinov OiBpi»«l Facility lh•ten«bl«^ OP 
w (TionitQi' ̂ ta ofcraaors trom one locaicn In souttwasl La 
P^ata County, tt l^*y fiec-il It,, operators can shut dawi% any 
at Hie company'i rqu pmerrl In La Plata Cat.nty with ttia 
click ol a jnous*. 

payroll, atwi thc company provides wotk for 
between 100 and 300 contract employees, 
depending on what operations it is conducting. 

" Wc produce about 675 million cubic feet ofgas a 
day (in La Plata County)." Spitler said. "Our daily 
gas pniduclion exceeds the fuel consumption of 
thc stale of South CaroUna.* 

BP is two years into a program lo drill infill gas 
welts allowed when the Colorado Oil and Om 
Conservation Commission said gas wells in 
designated areas of La Plala (bounty could be 
drilled every Ififl acres instead of ê 'er>' 320 acres. 
The company expects to drill 380 new wells in a 
five or six year period; it has completed 130 so 
Iiu. 

Wiat BP gels from a well is a mixture of coal-l)ed 
methane ga« and water. The mixture is separated 

t ' ^ S . : ' f J ^ Z ^ Z l ' Z T ^ r ^ X t l ^ : > »' *= wen head, and thc water i, cither piped or 
tit Dry ©wk (;i»,i»r.a.w SMon. Th« v<» anrnaa trucked lo icinjcction sitcs where BP pumps il 
profile* 1.30V roroapowveach and are uaaete incraeee , , . . J . , 
gaa p<pet ne pniaiuce from i t pninda to 0»0 pounds aid baCK intO the gfOtUld 7 , 0 0 0 tO 8 , 0 0 0 K e t belOW 
femova 80"i»watfr fro«i gaa piped in frofr ation 10* ,L, , -r.. . j . 
auTTMndins xslla '"*• SuriaCC. 

"We're required lo inject (produced waterX" said David Knibbts, BP water learn leader. An 
excrptiiin was made in Lhe Missionary Ridije Fire, when BP was given a permit thai allowed it lo 
donate pnxluced water fî r rirefif^tjng efforLs. 

Gas produced from a well is sent by pipclitK to a compressor station, such as the one at IJry 
Cncek, near BayficW, where gas is gathere*! fmm some IOO wells, more water removed and 
pipeline pressure raised ̂ ora SO pounds to 350 pounds by heavily soundproofed massive gas-
fiicd compressors. 

From a i^mpressor statkm, the gas is piped to BP's Ftorida River Facility in soutiieaiil L.a Plala 
Counly. 

The Florida River plant renwves even more water and carbon dioxide and increases pipeline 
pressure to up to SOO pounds per square mch. lhe gas is delivered to buyers through thc W Paso 
Natural Oas, Northwest or TransWcstcm pipelines. Most of it gtics U> power Califomia electrical 
generating plants, r»t for local use. 

i3P and other gas producing companies arc not always popular with coal-bed methane production 
opponents. 

But company representatives say BP puts a high priority on the environment and has been 
making strides in improving gas production technicjues. 

One example: The Everett Jones No. 1 and Nn. 2 wells m the Meadows subdivision on Florida 
Mesa. 

Insteaul of drilling a second well on a new welt pud, BP used directional drilling - drilling at an 
angle instead of straight down K) enable the company to add a new well at an existing pdd. 

lhe company also made thc well equipment low profile, painted equipment in so-called 
camounagc colors - Shcrwin Williams calls the coloR BP enviranmental giren and BP 
environmental biown and luns the equq)ment with quiet electric engines. 

11K well pad Is surrounded with a berm and trees lo iiuthcr ncducc thc visual impact 
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EXHIBIT 2 

spreadsheet listing all of BP producing wells in La Plata County 



BP Oil and Gas Weils in La Plata County (Data from COGCC) 

Facility Type 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

Facility ID/ 
API 

05-067-06327 

05-067-05787 

05-067-06667 

05-067-06678 

05-067-07008 

05-067-07492 

05-067-07509 

05-057-07111 

05-067-07596 

05-067-07597 

Facility Name/ 
Number 

BONDS GAS 
UNIT 

1 E 
BONDS GAS 

UNIT 
1 

BONDS GAS 
UNIT 

3E 
BONDS GAS 

UNIT 
2E 

SOUTHERN UTE 
2--Mar 

SOUTHERN UTE 
32-10 
l-Mar 

SOUTHERN UTE 
32-10 
3-Apr 

SOUTHERN UTE 
32-10 
2-Apr 

SOUTHERN UTE 
TRIBAL XX PLA-

9 
1 

SOUTHERN UTE 
TRIBAL UU PLA-

9 
1 

Operator Name/ 
Number 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

Status 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

Fieid Name/ 
Number 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

Location 

LAPLATA 067/34 
SENE 1 32N 10W 

LAPLATA 067./34 
SENW 1 32N 10W 

LAPLATA 067./34 
SWSE 1 32N 10W 

LAPLATA 067./34 
SWSW 1 32N 10W 

LAPLATA 067/34 
SENE 2 32N 10W 

LAPLATA 067/34 
NWSW 3 32N 10W 

LAPLATA 067/34 
SENE 4 32N 10W 

LAPLATA 067/34 
SESW 4 32N l o w 

LAPLATA 067/34 
NESW 5 32N 10W 

LAPLATA 067/34 
NWSW 6 32N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07835 

05-067-07182 

05-067-07235 

05-067-07183 

05-067-07112 

05-067-07116 

05-067-07617 

05-067-07521 

05-067-06277 

05-067-06752 

05-067-06758 

05-067-07118 

SOUTHERN UTE 
TRIBAL J 

2 
SOUTHERN UTE 

TRIBAL KK 
1 

SOUTHERN UTE 
TRIBAL MM 

1 
SOUTHERN UTE 

TRIBAL LL 
1 

SOUTHERN UTE 
32-10 
2-Sep 

SOUTHERN UTE 
32-10 
1-Sep 

SOUTHERN UTE 
32-10 
3-Oct 
M. H. 

MONTGOMERY 
GU A PLA-9 

1 
SOUTHERN UTE 

1-12 
1 

SOUTHERN UTE 
1-12 GAS UNIT 

3-E 
SOUTHERN UTE 
1-12 GAS UNIT 

1-E 
SOUTHERN UTE 

32-10 
14-4 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNE 7 32N 10W 

LAPLATA 067/34 
SWSW 7 32N 10W 

LAPLATA 067/34 
NWNE 8 32N 10W 

LAPLATA 067/34 
SWSW 8 32N 10W 

LAPLATA 067/34 
SENE 9 32N 10W 

LAPLATA 067/34 
SWSW 9 32N 10W 

LAPLATA 067/34 
SENE 10 32N 10W 

LAPLATA 067/34 
SENE 12 32N 10W 

LAPLATA 067/34 
SENW 12 32N 10W 

LAPLATA 067/34 
SWSE 12 32N l o w 

LAPLATA 067/34 
SWSW 12 32N l o w 

LAPLATA 067/34 
NENE 14 32N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07117 

05-067-07342 

05-067-07119 

05-067-07343 

05-067-07295 

05-067-07568 

05-067-07184 

05-067-07244 

05-067-07795 

05-067-07428 

05-067-07399 

SOUTHERN UTE 
32-10 
14-3 

SOUTHERN UTE 
32-10 
15-3 

SOUTHERN UTE 
32-10 
15-2 

SOUTHERN UTE 
32-10 
16-2 

SOUTHERN UTE 
32-10 
16-1 

SOUTHERN UTE 
TRIBAL 1 PLA 9 

2 
SOUTHERN UTE 

GAS UNIT NN 
1 

SOUTHERN UTE 
TRIBAL OO PLA 

9 
1 

SOUTHERN UTE 
TRIBAL H 

2 
CLARK 

CUMMINS GAS 
UNIT PLA 9 

1 
HENDRICKSON 

GAS UNIT A PLA 
9 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
^JWSW 14 32N 10W 

LAPLATA 067/34 
NESW 15 32N 10W 

LA PLATA 067/34 
NWNE 15 32N 10W 

LAPLATA 067/34 
NESW 16 32N 10W 

LAPLATA 067/34 
NWNE 16 32N 10W 

LAPLATA 067/34 
NESW 17 32N 10W 

LAPLATA 067/34 
NWNE 17 32N 10W 

LAPLATA 067/34 
NWNE 18 32N 10W 

LAPLATA 067/34 
SWSW 18 32N 10W 

LAPLATA 067/34 
SENW 19 32N 10W 

LAPLATA 067/34 
SENW 20 32N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07409 

05-067-07598 

05-067-07587 

05-067-07588 

05-067-07620 

05-067-08779 

05-067-05144 

05-067-06663 

05-067-08955 

05-067-07632 

05-067-07517 

HENDRICKSON 
GAS UNIT B PLA 

9 
1 

SOUTHERN UTE 
TRIBAL SS 

1 
JB GARDNER 

GAS UNIT A PLA 
9 
1 

ROBIN FRAZIER 
GAS UNIT PLA 9 

1 

BROWN 32-6-3 
1 

BROWN GAS 
UNIT 32-6-3 

2 
H C MCDONALD 

ETAL 
1 

PAYNE 
8-Jan 

TUBBS GAS 
UNIT 32-6-9 B 

2 

TUBBS 32-6-9 
2 

TUBBS 32-6-9 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
SWNE 20 32N 10W 

LAPLATA 067/34 
NWNE 21 32N 10W 

LAPLATA 067/34 
SWNW 22 32N 10W 

LAPLATA 067/34 
MWNW 23 32N 10W 

LAPLATA 067/34 
NWSW 3 32N 6W 

LAPLATA 067/34 
SWNW 3 32N 6W 

LAPLATA 067/34 
NENE 7 32N 6W 

LAPLATA 067/34 
NESE 8 32N 6W 

LAPLATA 067/34 
NENW 9 32N 6W 

LAPLATA 067/34 
SENE 9 32N 6W 

LA PLATA 067/34 
SESW 9 32N 6W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07621 

05-067-07601 

05-067-08868 

05-067-07544 

05-067-07515 

05-067-07516 

05-067-07530 

05-067-07529 

05-067-09091 

05-067-07859 

05-067-06295 

05-067-07857 

BROWN 32-6-10 
1 

BAKER GAS 
UNIT32-6-10 

1 

BROWN 32-6-10 
2 

MCKEEN 32-6-15 
1 

SUI ION 32-6-16 
1 

ESPINOSA 32-6-
16 
1 

LOPEZ 32-6-18 
1 

OLGUIN 32-6-18 
1 

SCHOFIELD GAS 
UNIT A 

2 
SCHOFIELD GAS 

UNIT A 
1 

SNOOK GAS 
UNITB 

IA 
SNOOK GAS 

UNITD 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNE 10 32N 6W 

LAPLATA 067/34 
NWSW 10 32N 6W 

LAPLATA 067/34 
SWNE 10 32N 6W 

LA PLATA 067/34 
NESW 15 32N 6W 

LAPLATA 067/34 
NWNE 16 32N 6W 

LAPLATA 067/34 
NWSW 16 32N 6W 

LAPLATA 067/34 
NESW 18 32N 6W 

LAPLATA 067/34 
SWNE 18 32N 6W 

LA PLATA 067/34 
NENW 3 32N 7W 

LAPLATA 067/34 
SWNE 3 32N 7W 

LAPLATA 067/34 
NWSE 5 32N 7W 

LAPLATA 067/34 
SWSW 5 32N 7W 

Page 5 



WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-05157 

05-067-05154 

05-067-06206 

05-067-05139 

05-067-07843 

05-067-06293 

05-067-05120 

05-067-08291 

05-067-06340 

05-067-05115 

05-067-07838 

05-067-06326 

SNOOK GAS 
UNITB 

1 
SOUTHERN UTE 

32-7 
1-Jun 

SOUTHERN UTE 
32-7 
2-Jun 

SNOOKS GAS 
UNIT "A" 

1 
SNOOK GAS 

UNITC 
1 

SNOOK GAS 
UNIT A 

1-A 
SOUTHERN UTE 

32-7 
1-Jul 

SOUTHERN UTE 
32-7 
4-Jul 

WIRT GAS UNIT 
D 
2M 

WIRT GAS UNIT 
D 
1 

DAVIES GAS 
UNITB 

1 
WIRT GAS UNIT 

D 
1-E 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWSW 5 32N 7W 

LA PLATA 067/34 
SESW 6 32N 7W 

LAPLATA 067/34 
SWSE 6 32N 7W 

LAPLATA 067/34 
NENE 7 32N 7W 

LAPLATA 067/34 
NENE 7 32N 7W 

LAPLATA 067/34 
NESE 7 32N 7W 

LAPLATA 067/34 
NESW 7 32N 7W 

LAPLATA 067/34 
SWNW 7 32N 7W 

LAPLATA 067/34 
NENW 8 32N 7W 

LAPLATA 067/34 
NESW 8 32N 7W 

LAPLATA 067/34 
NESW 8 32N 7W 

LAPLATA 067/34 
NWNE 8 32N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06302 

05-067-08729 

05-067-07868 

05-067-05131 

05-067-06314 

05-067-08745 

05-067-07867 

05-067-07842 

05-067-05076 

05-067-06325 

05-067-07102 

05-067-06194 

WIRT GAS UNIT 
D 
3M 

WIRT GAS UNIT 
F 
2 

WIRT GAS UNIT 
F 
1 

WIRT GAS UNIT 
E 
1 

KNIGHT GAS 
UNIT A 

1 
KNIGHT GAS 

UNITC 
2 

KNIGHT GAS 
UNITC 

1 
KNIGHT GAS 

UNITB 
1 

KNIGHT GAS 
UNIT 

1 
KNIGHT GAS 

UNITD 
2M 

SOUTHERN UTE 
32-7 
18-7 

SOUTHERN UTE 
32-7 
18-3 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESE 8 32N 7W 

LAPLATA 067/34 
SESE 8 32N 7W 

LAPLATA 067/34 
SWNE 8 32N 7W 

LA PLATA 067/34 
SWNE 8 32N 7W 

LAPLATA 067/34 
NESW 17 32N 7W 

LAPLATA 067/34 
NWSE 17 32N 7W 

LAPLATA 067/34 
NWSW 17 32N 7W 

LAPLATA 067/34 
SWNE 17 32N 7W 

LAPLATA 067/34 
SWNE 17 32N 7W 

LAPLATA 067/34 
SWNW 17 32N 7W 

LAPLATA 067/34 
NWNE 18 32N 7W 

LA PLATA 067/34 
NWNW 18 32N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08238 

05-067-05058 

05-067-07101 

05-067-06208 

05-067-08251 

05-067-05080 

05-067-06833 

05-067-08249 

05-067-08259 

05-067-08292 

05-067-06209 

05-067-05164 

SOUTHERN UTE 
32-7 
18-8 

SOUTHERN UTE 
32-7 
18-2 

SOUTHERN UTE 
32-7 
18-6 

SOUTHERN UTE 
32-7 
18-4 

SOUTHERN UTE 
32-7 
18-9 

SOUTHERN UTE 
32-7 
18-1 

SOUTHERN UTE 
32-7 
18-5 

SOUTHERN UTE 
32-7 
19-3 

SOUTHERN UTE 
32-7 
19-2 

SOUTHERN UTE 
32-8 
8-Jan 

SOUTHERN UTE 
32-8 
4-Jan 

SOUTHERN UTE 
32-8 
2-Jan 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNW 18 32N 7W 

LAPLATA 067/34 
NWSW 18 32N 7W 

LA PLATA 067/34 
NWSW 18 32N 7W 

LAPLATA 067/34 
SESE 18 32N 7W 

LAPLATA 067/34 
SESE 18 32N 7W 

LAPLATA 067/34 
SWNE 18 32N 7W 

LAPLATA 067/34 
SWSW 18 32N 7W 

LAPLATA 067/34 
NWNE 19 32N 7W 

LAPLATA 067/34 
SENW 19 32N 7W 

LAPLATA 067/34 
NESE 1 32N 8W 

LAPLATA 067/34 
NESE 1 32N 8W 

LA PLATA 067/34 
NESW 1 32N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-05202 

05-067-08293 

05-067-06204 

05-067-07089 

05-067-08234 

05-067-08288 

05-067-08230 

05-067-08289 

05-067-08287 

05-067-07093 

05-067-05135 

05-067-08240 

SOUTHERN UTE 
32-8 
1-Jan 

SOUTHERN UTE 
32-8 
7-Jan 

SOUTHERN UTE 
32-8 
3-Jan 

SOUTHERN UTE 
32-8 
5-Jan 

SOUTHERN UTE 
32-8 
6-Jan 

SOUTHERN UTE 
32-8 
7-Feb 

SOUTHERN UTE 
32-8 
5-Feb 

SOUTHERN UTE 
32-8 
8-Feb 

SOUTHERN UTE 
32-8 
6-Feb 

SOUTHERN UTE 
32-8 
4-Nov 

SOUTHERN UTE 
32-8 
1-Nov 

SOUTHERN UTE 
32-8 
5-Nov 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNE 1 32N 8W 

LAPLATA 067/34 
NWNE 1 32N 8W 

LAPLATA 067/34 
NWNW 1 32N 8W 

LAPLATA 067/34 
NWNW 1 32N 8W 

LA PLATA 067/34 
SWSW 1 32N 8W 

LAPLATA 067/34 
NENW 2 32N 8W 

LAPLATA 067/34 
NWSE 2 32N 8W 

LAPLATA 067/34 
SESW 2 32N 8W 

LAPLATA 067/34 
SWNE 2 32N 8W 

LAPLATA 067/34 
NENE 11 32N 8W 

LAPLATA 067/34 
NWNE 11 32N 8W 

LAPLATA 067/34 
SENW 11 32N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06237 

05-067-08236 

05-067-07092 

05-067-06251 

05-067-06193 

05-067-05112 

05-067-05127 

05-067-07094 

05-067-06192 

05-067-07104 

05-067-08235 

05-067-06487 

SOUTHERN UTE 
32-8 
2-Nov 

SOUTHERN UTE 
32-8 
6-Nov 

SOUTHERN UTE 
32-8 
3-Nov 

SOUTHERN UTE 
32-8 
5-Dec 

SOUTHERN UTE 
32-8 
3-Dec 

SOUTHERN UTE 
32-8 
2-Dec 

SOUTHERN UTE 
32-8 
1-Dec 

SOUTHERN UTE 
32-8 
6-Dec 

SOUTHERN UTE 
32-8 
4-Dec 

SOUTHERN UTE 
32-8 
7-Dec 

SOUTHERN UTE 
32-8 
8-Dec 

SOUTHERN UTE 
32-8 
13-5 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENW 11 32N 8W 

LAPLATA 067/34 
SESE 11 32N 8W 

LA PLATA 067/34 
SESW 11 32N 8W 

LAPLATA 067/34 
NESW 12 32N 8W 

LAPLATA 067/34 
NWNW 12 32N 8W 

LAPLATA 067/34 
NWSW 12 32N 8W 

LAPLATA 067/34 
SWNE 12 32N 8W 

LAPLATA 067/34 
SWNE 12 32N 8W 

LAPLATA 067/34 
SWSE 12 32N 8W 

LAPLATA 067/34 
SWSW 12 32N 8W 

LAPLATA 067/34 
SWSW 12 32N 8W 

LA PLATA 067/34 
NESE 13 32N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL, 

WELL 

WELL 

05-067-06236 

05-067-07105 

05-067-07106 

05-067-06384 

05-067-05073 

05-067-06172 

05-067-08239 

05-067-05089 

05-067-07107 

05-067-08242 

05-067-07108 

05-067-06173 

SOUTHERN UTE 
32-8 
13-3 

SOUTHERN UTE 
32-8 
13-7 

SOUTHERN UTE 
32-8 
13-6 

SOUTHERN UTE 
32-8 
13-4 

SOUTHERN UTE 
32-8 
13-1 

SOUTHERN UTE 
32-8 
13-2 

SOUTHERN UTE 
32-8 
14-5 

SOUTHERN UTE 
32-8 
14-1 

SOUTHERN UTE 
32-8 
14-4 

SOUTHERN UTE 
32-8 
14-6 

SOUTHERN UTE 
32-8 
14-3 

SOUTHERN UTE 
32-8 
14-2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNW 13 32N 8W 

LAPLATA 067/34 
SENE 13 32N 8W 

LAPLATA 067/34 
SESW 13 32N 8W 

LAPLATA 067/34 
SESW 13 32N 8W 

LAPLATA 067/34 
SWNE 13 32N BW 

LAPLATA 067/34 
SWSW 13 32N 8W 

LAPLATA 067/34 
NENW 14 32N 8W 

LAPLATA 067/34 
NWNE 14 32N 8W 

LAPLATA 067/34 
NWNE 14 32N 8W 

LAPLATA 067/34 
SESE 14 32N 8W 

LAPLATA 067/34 
SWSW 14 32N 8W 

LAPLATA 067/34 
SWSW 14 32N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

— 

05-067-07346 

05-067-07179 

05-067-08170 

05-067-08154 

05-067-07284 

05-067-08155 

05-067-08156 

05-067-07347 

05-067-07348 

05-067-07345 

05-067-06930 

05-067-07372 

SOUTHERN UTE 
32-8 
15-4 

SOUTHERN UTE 
32-8 
15-3 

SOUTHERN UTE 
32-8 
15-6 

SOUTHERN UTE 
32-8 
15-5 

SOUTHERN UTE 
32-8 
16-3 

SOUTHERN UTE 
32-8 
16-4 

SOUTHERN UTE 
32-8 
16-5 

SOUTHERN UTE 
32-8 
16-2 

SOUTHERN UTE 
32-8 
17-2 

SOUTHERN UTE 
32-8 
17-3 

SOUTHERN UTE 
32-8 
17-1 

SOUTHERN UTE 
32-8 
17-4 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
NWSW 15 32N 8W 

LAPLATA 067/34 
SENE 15 32N 8W 

LAPLATA 067/34 
SESE 15 32N 8W 

LAPLATA 067/34 
SWNW 15 32N 8W 

LA PLATA 067/34 
NENE 16 32N 8W 

LAPLATA 067/34 
NWNW 16 32N 8W 

LA PLATA 067/34 
SESE 16 32N 8W 

LA PLATA 067/34 
SWSW 16 32N 8W 

LAPLATA 067/34 
NESW 17 32N 8W 

LAPLATA 067/34 
NWNE 17 32N 8W 

LAPLATA 067/34 
SENE 17 32N 8W 

LAPLATA 067/34 
SWNW 17 32N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08152 

05-067-06676 

05-067-08151 

05-067-07350 

05-067-07349 

05-067-08255 

05-067-07351 

05-067-06253 

05-067-07285 

05-067-07352 

05-067-08258 

05-067-07353 

SOUTHERN UTE 
32-8 
17-5 

SOUTHERN UTE 
32-8 
18-5 

SOUTHERN UTE 
32-8 
18-4 

SOUTHERN UTE 
32-8 
18-3 

SOUTHERN UTE 
32-8 
18-2 

SOUTHERN UTE 
32-8 
19-3 

SOUTHERN UTE 
32-8 
19-2 

SOUTHERN UTE 
32-8 
19-1 

SOUTHERN UTE 
32-8 
20-1 

SOUTHERN UTE 
32-8 
20-2 

SOUTHERN UTE 
32-8 
21-5 

SOUTHERN UTE 
32-8 
21-2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWSE 17 32N 8W 

LAPLATA 067/34 
NWNW 18 32N 8W 

LAPLATA 067/34 
SESE 18 32N 8W 

LAPLATA 067/34 
SWNE 18 32N 8W 

LA PLATA 067/34 
SWSW 18 32N 8W 

LAPLATA 067/34 
NWSE 19 32N 8W 

LAPLATA 067/34 
SENW 19 32N 8W 

LAPLATA 067/34 
SESE 19 32N 8W 

LAPLATA 067/34 
NENW 20 32N 8W 

LAPLATA 067/34 
SENE 20 32N 8W 

LAPLATA 067/34 
NWSE 21 32N 8W 

LAPLATA 067/34 
SWNE 21 32N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08165 

05-067-08256 

05-067-07290 

05-067-07289 

05-067-08294 

05-067-05785 

05-067-07109 

05-067-08271 

05-067-07110 

05-067-08250 

05-067-06166 

05-067-06055 

SOUTHERN UTE 
32-8 
21-4 

SOUTHERN UTE 
32-8 
22-6 

SOUTHERN UTE 
32-8 
22-5 

SOUTHERN UTE 
32-8 
22-4 

SOUTHERN UTE 
32-8 
23-3 

SOUTHERN UTE 
32-8 
23-1 

SOUTHERN UTE 
32-8 
23-2 

SOUTHERN UTE 
32-8 
24-3 

SOUTHERN UTE 
32-8 
24-1 

SOUTHERN UTE 
32-8 
24-2 

SOUTHERN UTE 
32-9 
3-Jan 

SOUTHERN UTE 
32-9 
1-Jan 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNW 21 32N 8W 

LAPLATA 067/34 
NENW 22 32N 8W 

LAPLATA 067/34 
SENE 22 32N 8W 

LAPLATA 067/34 
SENW 22 32N 8W 

LAPLATA 067/34 
NESW 23 32N 8W 

LAPLATA 067/34 
NWNE 23 32N 8W 

LAPLATA 067/34 
NWNE 23 32N 8W 

LAPLATA 067/34 
NWSE 24 32N 8W 

LA PLATA 067/34 
SWNE 24 32N 8W 

LAPLATA 067/34 
SWNW 24 32N 8W 

LA PLATA 067/34 
NENE 1 32N 9W 

LAPLATA 067/34 
NESW 1 32N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06241 

05-067-06240 

05-067-07017 

05-067-07115 

05-067-06165 

05-067-06167 

05-067-06303 

05-067-06239 

05-067-07095 

05-067-06148 

05-067-06056 

05-067-07096 

SOUTHERN UTE 
32-9 
4-Jan 

SOUTHERN UTE 
32-9 
5-Jan 

SOUTHERN UTE 
32-9 
7-Jan 

SOUTHERN UTE 
32-9 
6-Jan 

SOUTHERN UTE 
32-9 
2-Jan 

SOUTHERN UTE 
32-9 
3-Feb 

SOUTHERN UTE 
32-9 
4-Feb 

SOUTHERN UTE 
32-9 
5-Feb 

SOUTHERN UTE 
32-9 
6-Feb 

SOUTHERN UTE 
32-9 
2-Feb 

SOUTHERN UTE 
32-9 
1-Feb 

SOUTHERN UTE 
32-9 
7-Feb 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNW 1 32N 9W 

LAPLATA 067/34 
SESE 1 32N 9W 

LAPLATA 067/34 
SESW 1 32N 9W 

LAPLATA 067/34 
SWNE 1 32N 9W 

LAPLATA 067/34 
SWSW 1 32N 9W 

LAPLATA 067/34 
NENE 2 32N 9W 

LAPLATA 067/34 
NWNW 2 32N 9W 

LAPLATA 067/34 
SESE 2 32N 9W 

LAPLATA 067/34 
SESW 2 32N 9W 

LAPLATA 067/34 
SESW 2 32N 9W 

LAPLATA 067/34 
SWNE 2 32N 9W 

LAPLATA 067/34 
SWNE 2 32N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07313 

05-067-07340 

05-067-07341 

05-067-07749 

05-067-07640 

05-067-07302 

05-067-07832 

05-067-07322 

05-067-07321 

05-067-06168 

05-067-06238 

05-067-07097 

SOUTHERN UTE 
32-9 

2-May 
SOUTHERN UTE 

32-9 
3-May 

SOUTHERN UTE 
32-9 
1-Jun 

SOUTHERN UTE 
32-9 
2-Jun 

SOUTHERN UTE 
32-9 
1-Jul 

SOUTHERN UTE 
32-9 
2-Jul 

SOUTHERN UTE 
32-9 
8-4 X 

SOUTHERN UTE 
32-9 
4-Aug 

SOUTHERN UTE 
32-9 
3-Aug 

SOUTHERN UTE 
32-9 
2-Nov 

SOUTHERN UTE 
32-9 
4-Nov 

SOUTHERN UTE 
32-9 
6-Nov 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESW 5 32N 9W 

LAPLATA 067/34 
SWNE 5 32N 9W 

LAPLATA 067/34 
SENE 6 32N 9W 

LAPLATA 067/34 
SWSE 6 32N 9W 

LAPLATA 067/34 
NESW 7 32N 9W 

LAPLATA 067/34 
SENE 7 32N 9W 

LAPLATA 067/34 
NENE 8 32N 9W 

LAPLATA 067/34 
NWNE 8 32N 9W 

LAPLATA 067/34 
NWSW 8 32N 9W 

LAPLATA 067/34 
NENE 11 32N 9W 

LA PLATA 067/34 
NWNW 11 32N 9W 

LAPLATA 067/34 
SENE 11 32N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06369 

05-067-06057 

05-067-07652 

05-067-06169 

05-067-08166 

05-067-07291 

05-067-07292 

05-067-08269 

05-067-08162 

05-067-08268 

05-067-07180 

05-067-06174 

SOUTHERN UTE 
32-9 
5-Nov 

SOUTHERN UTE 
32-9 
1-Nov 

SOUTHERN UTE 
32-9 
7-Nov 

SOUTHERN UTE 
32-9 
3-Nov 

SOUTHERN UTE 
32-9 
3-Dec 

SOUTHERN UTE 
32-9 
1-Dec 

SOUTHERN UTE 
32-9 
2-Dec 

SOUTHERN UTE 
32-9 
6-Dec 

SOUTHERN UTE 
32-9 
4-Dec 

SOUTHERN UTE 
32-9 
5-Dec 

SOUTHERN UTE 
32-9 
13-4 

SOUTHERN UTE 
32-9 
13-1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

• • • — 

LAPLATA 067/34 
SESE 11 32N 9W 

LAPLATA 067/34 
SWNE 11 32N 9W 

LAPLATA 067/34 
SWSE 11 32N 9W 

LAPLATA 067/34 
SWSW 11 32N 9W 

LAPLATA 067/34 
NENW 12 32N 9W 

LAPLATA 067/34 
NESW 12 32N 9W 

LAPLATA 067/34 
NWNE 12 32N 9W 

LA PLATA 067/34 
NWNE 12 32N 9W 

LAPLATA 067/34 
SESE 12 32N 9W 

LAPLATA 067/34 
SESW 12 32N 9W 

LAPLATA 067/34 
NENE 13 32N 9W 

LAPLATA 067/34 
NENE 13 32N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08144 

05-067-08163 

05-067-07293 

05-067-07605 

05-067-06345 

05-067-06385 

05-067-06346 

05-067-07616 

05-067-06813 

05-067-06812 

05-067-06811 

05-067-06810 

SOUTHERN UTE 
32-9 
13-5 

SOUTHERN UTE 
32-9 
13-6 

SOUTHERN UTE 
32-9 
13-2 

SOUTHERN UTE 
32-9 
14-5 

SOUTHERN UTE 
32-9 
14-3 

SOUTHERN UTE 
32-9 
14-2 

SOUTHERN UTE 
32-9 
14-4 

SOUTHERN UTE 
32-9 
14-6 

SOUTHERN UTE 
32-9 
15-6 

SOUTHERN UTE 
32-9 
15-5 

SOUTHERN UTE 
32-9 
15-8 

SOUTHERN UTE 
32-9 
15-7 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNW 13 32N 9W 

LAPLATA 067/34 
SWSE 13 32N 9W 

LAPLATA 067/34 
SWSW 13 32N 9W 

LAPLATA 067/34 
CNE 14 32N 9W 

LAPLATA 067/34 
NENE 14 32N 9W 

LAPLATA 067/34 
NWNW 14 32N 9W 

LAPLATA 067/34 
SESE 14 32N 9W 

LAPLATA 067/34 
SWSW 14 32N 9W 

LAPLATA 067/34 
NWNE 15 32N 9W 

LAPLATA 067/34 
SENW 15 32N 9W 

LAPLATA 067/34 
SESE 15 32N 9W 

LAPLATA 067/34 
SESW 15 32N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07315 

05-067-06754 

05-067-07314 

05-067-08140 

05-067-07324 

05-067-07323 

05-067-07325 

05-067-08270 

05-067-07326 

05-067-07181 

05-067-06383 

05-067-07297 

SOUTHERN UTE 
32-9 
16-3 

SOUTHERN UTE 
32-9 
16-1 

SOUTHERN UTE 
32-9 
16-2 

SOUTHERN UTE 
32-9 
16-4 

SOUTHERN UTE 
32-9 
17-3 

SOUTHERN UTE 
32-9 
17-2 

SOUTHERN UTE 
32-9 
18-1 

SOUTHERN UTE 
32-9 
20-6 

SOUTHERN UTE 
32-9 
20-5 

SOUTHERN UTE 
32-9 
21-5 

SOUTHERN UTE 
32-9 
21-2 

SOUTHERN UTE 
32-9 
21-6 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNE 16 32N 9W 

LAPLATA 067/34 
SESE 16 32N 9W 

LAPLATA 067/34 
SESW 16 32N 9W 

LA PLATA 067/34 
SWNW 16 32N 9W 

LAPLATA 067/34 
NENE 17 32N 9W 

LAPLATA 067/34 
SWSW 17 32N 9W 

LAPLATA 067/34 
NENE 18 32N 9W 

LAPLATA 067/34 
NWSE 20 32N 9W 

LAPLATA 067/34 
NWSW 20 32N 9W 

LAPLATA 067/34 
NENE 21 32N 9W 

LAPLATA 067/34 
NESE 21 32N 9W 

LAPLATA 067/34 
NWNW 21 32N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07169 

05-067-07294 

05-067-07098 

05-067-08254 

05-067-07099 

05-067-06353 

05-067-07892 

05-067-08408 

05-067-07526 

05-067-08516 

05-067-08508 

SOUTHERN UTE 
32-9 
22-5 

SOUTHERN UTE 
32-9 
23-5 

SOUTHERN UTE 
32-9 
23-4 

SOUTHERN UTE 
32-9 
24-7 

SOUTHERN UTE 
32-9 
24-5 

SOUTHERN UTE 
32-9 
24-3 

FRANK DAVIS 
GAS UNIT B 

1 
FRANK DAVIS 
GAS UNIT B 

2 
FRANK DAVIS 

GASUNITAPLA-
6 
1 

FRANK DAVIS 
GAS UNIT A 

2 
JACQUES, 

THOMAS GAS 
UNITG 

2 
THOMAS 

JACQUEZ GU G 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LAPLATA 067/34 
SWSE 22 32N 9W 

LAPLATA 067/34 
NWNW 23 32N 9W 

LAPLATA 067/34 
NWSE 23 32N 9W 

LAPLATA 067/34 
NESW 24 32N 9W 

LAPLATA 067/34 
NWNE 24 32N 9W 

LAPLATA 067/34 
NWNW 24 32N 9W 

LAPLATA 067/34 
NESE 2 33N 10W 

LAPLATA 067/34 
SENE 2 33N 10W 

LAPLATA 067/34 
NWSE 3 33N 10W 

LAPLATA 067/34 
SESW 3 33N 10W 

LA PLATA 067/34 
NENE 10 33N 10W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07722 

05-067-07036 

05-067-08713 

05-067-05596 

05-067-07471 

05-067-09002 

05-067-07455 

05-067-07265 

05-067-07569 

05-067-08978 

05-067-07590 

1 

ANIMAS 
11-Mar 

PRESENTACION 
MEDINA GU A 

2 

ANIMAS 3-11 
2 

MEDIAN.PRESEN 
TACION GAS UT 

A 
1 

ELMER DUNKEL 
GAS UNIT A 

2 
ELMER DUNKEL 

GAS UNIT A 
1 

DAVIES GAS 
UNITAPLA-6 

1 
SOUTHERN UTE 

GAS UNIT QQ 
PLA-6 

1 
SOUTHERN UTE 

GAS UNIT QQ 
PLA-6 

#2 
THOMAS 

JACQUEZ GAS 
UNITE 

1 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

NENW 10 33N 10W 

LAPLATA 067/34 
CSW 11 33N 10W 

LA PLATA 067/34 
NWNE 11 33N 10W 

LAPLATA 067/34 
MWNW 11 33N 10W 

LAPLATA 067/34 
SWSE 11 33N 10W 

LA PLATA 067/34 
NWNE 12 33N 10W 

LAPLATA 067/34 
NWSE 12 33N 10W 

LAPLATA 067/34 
NENW 13 33N 10W 

LAPLATA 067/34 
NWSE 13 33N 10W 

LAPLATA 067/34 
NWSE 13 33N 10W 

LAPLATA 067/34 
NESE 14 33N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08496 

05-067-07463 

05-067-08676 

05-067-07493 

05-067-07464 

05-067-08833 

05-067-08762 

05-067-07489 

05-067-06478 

05-067-07360 

05-067-06396 

THOMAS 
JACQUF7 GAS 

UNIT A 
2 

THOMAS 
JACQUEZ GU A 

PLA-6 
1 

THOMAS 
JACQUF7 GAS 

UNITB 
2 

SOUTHERN UTE 
33-10 
15-2 

THOMAS 
JACQUEZ GU B 

PLA-6 
1 

SOUTHERN UTE 
15-3 
33-10 

SOUTHERN UTE 
16-2;33-10 

2 
SOUTHERN UTE 

33-10 
16-1 

SOUTHERN UTE 
33-10 
18-1 

SOUTHERN UTE 
33-10 
18-3 

SOUTHERN UTE 
33-10 
19-1 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NESW 14 33N 10W 

LAPLATA 067/34 
SWNW 14 33N 10W 

LA PLATA 067/34 
NENE 15 33N 10W 

LAPLATA 067/34 
NENW 15 33N 10W 

LAPLATA 067/34 
NESE 15 33N 10W 

LAPLATA 067/34 
NWSW 15 33N l o w 

LAPLATA 067/34 
NESW 16 33N lOW 

LAPLATA 067/34 
SESE 16 33N 10W 

LAPLATA 067/34 
SESW 18 33N 10W 

LAPLATA 067/34 
SWSE 18 33N 10W 

LAPLATA 067/34 
SENE 19 33N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07362 

05-067-07361 

05-067-06461 

05-067-08366 

05-067-06606 

05-067-07510 

05-067-07591 

05-067-07356 

05-067-07490 

05-067-07363 

05-067-07364 

05-067-07612 

SOUTHERN UTE 
33-10 
19-6 

SOUTHERN UTE 
33-10 
19-5 

SOUTHERN UTE 
33-10 
19-2 

SOUTHERN UTE 
33-10 
20-5 

SOUTHERN UTE 
33-10 
20-2 

SOUTHERN UTE 
33-10 
20-3 

SOUTHERN UTE 
33-10 
20-4 

SOUTHERN UTE 
33-10 
21-1 

SOUTHERN UTE 
33-10 
22-4 

SOUTHERN UTE 
33-10 
22-3 

SOUTHERN UTE 
33-10 
23-3 

SOUTHERN UTE 
33-10 
23-4 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENW 19 33N 10W 

LAPLATA 067/34 
SESE 19 33N 10W 

LAPLATA 067/34 
SWSW 19 33N l o w 

LAPLATA 067/34 
SENE 20 33N 10W 

LAPLATA 067/34 
SESW 20 33N 10W 

LAPLATA 067/34 
SWNW 20 33N 10W 

LA PLATA 067/34 
SWSE 20 33N 10W 

LAPLATA 067/34 
SWSE 21 33N 10W 

LAPLATA 067/34 
NENW 22 33N 10W 

LAPLATA 067/34 
SWSE 22 33N 10W 

LAPLATA 067/34 
NESE 23 33N 10W 

LAPLATA 067/34 
MWNW 23 33N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07287 

05-067-06067 

05-067-06761 

05-067-06765 

05-067-06668 

05-067-06330 

05-067-06666 

05-067-06043 

05-067-07266 

05-067-07734 

05-067-07922 

05-067-07365 

SOUTHERN UTE 
33-10 
24-3 

CRAIG GAS 
UNIT 

1 
CRAIG GAS 

UNIT 
3-E 

CRAIG GAS 
UNIT 
2-E 

SHARP GAS 
UNIT 
3-E 

SHARP GAS 
UNIT 

1-E 
SHARP GAS 

UNIT 
2-E 

SHARP GAS 
UNIT 

1 
M F SHARP GU A 

PLA-6 
1 

SOUTHERN UTE 
33-10 
25-1 

MCKEE UTE 
26-Jan 

SOUTHERN UTE 
33-10 
26-1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NENW 24 33N 10W 

LAPLATA 067/34 
NWSE 24 33N 10W 

LAPLATA 067/34 
MWSW 24 33N 10W 

LAPLATA 067/34 
SENW 24 33N 10W 

LAPLATA 067/34 
NENE 25 33N 10W 

LAPLATA 067/34 
NENW 25 33N 10W 

LAPLATA 067/34 
NESW 25 33N 10W 

LAPLATA 067/34 
NWSE 25 33N 10W 

LAPLATA 067/34 
SESE 25 33N 10W 

LA PLATA 067/34 
SWNW 25 33N 10W 

LAPLATA 067/34 
NESE 26 33N 10W 

LAPLATA 067/34 
SWNW 26 33N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07288 

05-067-07592 

05-067-07357 

05-067-07528 

05-067-07366 

05-067-06682 

05-067-07486 

05-067-07696 

05-067-07367 

05-067-07487 

05-067-07369 

05-067-07368 

SOUTHERN UTE 
33-10 
27-1 

SOUTHERN UTE 
33-10 
28-3 

SOUTHERN UTE 
33-10 
28-1 

SOUTHERN UTE 
33-10 
29-3 

SOUTHERN UTE 
33-10 
29-1 

SOUTHERN UTE 
33-10 
30-2 

ELDRIDGE 30-1 
1 

SOUTHERN UTE 
33-10 
30-1 

SOUTHERN UTE 
33-10 
31-1 

ELDRIDGE 
31-1 

SOUTHERN UTE 
33-10 
32-2 

SOUTHERN UTE 
33-10 
32-1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNW 27 33N 10W 

LAPLATA 067/34 
NENW 28 33N 10W 

LAPLATA 067/34 
SWSE 28 33N 10W 

LAPLATA 067/34 
SWNW 29 33N 10W 

LAPLATA 067/34 
SWSE 29 33N 10W 

LAPLATA 067/34 
NENE 30 33N 10W 

LA PLATA 067/34 
SWNW 30 33N 10W 

LAPLATA 067/34 
SWSE 30 33N 10W 

LAPLATA 067/34 
NESE 31 33N 10W 

LAPLATA 067/34 
MWNW 31 33N 10W 

LAPLATA 067/34 
SENW 32 33N 10W 

LAPLATA 067/34 
SWSE 32 33N 10W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07465 

05-067-07511 

05-067-07574 

05-067-07311 

05-067-07007 

05-067-07312 

05-067-07767 

05-067-08505 

05-067-07807 

05-067-07385 

05-067-08627 

CYRUS 
JOHNSON GAS 
UNIT A PLA-6 

1 
SOUTHERN UTE 

33-10 
33-1 

SOUTHERN UTE 
TRIBAL AA B PLA 

6 
1 

SOUTHERN UTE 
May-35 

SOUTHERN UTE 
Apr-35 

BONDAD 
Jan-36 

WALTER 
OWENS GAS 

UNIT A 
1 

SOUTHERN UTE 
13-2R 

2 
SOUTHERN UTE 

13 
2R 

SOUTHERN UTE 
13 
1 

SOUTHERN UTE 
14-2 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NESE 33 33N 10W 

LAPLATA 067/34 
SWNW 33 33N 10W 

LA PLATA 067/34 
NENW 34 33N 10W 

LAPLATA 067/34 
NENW 35 33N 10W 

LAPLATA 067/34 
SWSE 35 33N 10W 

LA PLATA 067/34 
MWNW 36 33N 10W 

LAPLATA 067/34 
SESE 36 33N 10W 

LAPLATA 067/34 
NWNE 13 33N 11W 

LAPLATA 067/34 
MWNW 13 33N 11W 

LAPLATA 067/34 
SWSE 13 33N 11W 

LAPLATA 067/34 
MWSW 14 33N 11W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08512 

05-067-07407 

05-067-07408 

05-067-07660 

05-067-07386 

05-067-07405 

05-067-07406 

05-067-07432 

05-067-07172 

05-067-07061 

05-067-07282 

05-067-06456 

SOUTHERN UTE 
14-1 

2 
SOUTHERN UTE 

14 
1 

SOUTHERN UTE 
14 
2 

SOUTHERN UTE 
23 
2 

SOUTHERN UTE 
23 
1 

SOUTHERN UTE 
24 
1 

SOUTHERN UTE 
24 
2 

ELDRIDGE 
2 

ELDRIDGE 25 
1 

SOUTHERN UTE 
26-J 

1 

SOUTHERN UTE 
26-3 

SOUTHERN UTE 
33-11 
26-1U 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENE 14 33N 11W 

LAPLATA 067/34 
SENW 14 33N 11W 

LAPLATA 067/34 
SWSE 14 33N 11W 

LAPLATA 067/34 
NWSE 23 33N 11W 

LAPLATA 067/34 
SENW 23 33N 11W 

LAPLATA 067/34 
NENW 24 33N 11W 

LA PLATA 067/34 
NWSE 24 33N 11W 

LAPLATA 067/34 
SENW 25 33N 11W 

LAPLATA 067/34 
SWSE 25 33N 11W 

LAPLATA 067/34 
NWSE 26 33N 11W 

LAPLATA 067/34 
SENW 26 33N 11W 

LAPLATA 067/34 
SWSE 26 33N 11W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-05280 

05-067-07283 

05-067-07805 

05-067-07429 

05-067-07631 

05-067-07389 

05-067-06759 

05-067-06635 

05-067-06634 

05-067-07201 

05-067-06679 

05-067-06644 

UTE 
1 

SOUTHERN UTE 
27-0 

1 
SOUTHERN UTE 

34 
IR 

SOUTHERN UTE 
35 
1 

ELDRIDGE 36 
2 

SOUTHERN UTE 
36 
1 

SOUTHERN UTE 
TRIBAL B 

3 

SOUTHERN UTE 
17-2 

SOUTHERN UTE 
17-1 

STATE GAS UNIT 
CB 

1 
BAIRD GAS UNIT 

18-1 
2 

BAIRD GAS UNIT 
18-1 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSE 27 33N 11W 

LAPLATA 067/34 
SWSE 27 33N 11W 

LAPLATA 067/34 
SENW 34 33N 11W 

LAPLATA 067/34 
NWSE 35 33N 11W 

LAPLATA 067/34 
SESE 36 33N 11W 

LAPLATA 067/34 
SWNW 36 33N 11W 

LAPLATA 067/34 
SWNW 3 33N 6W 

LAPLATA 067/34 
NENW 17 33N 6W 

LAPLATA 067/34 
SWSW 17 33N 6W 

LAPLATA 067/34 
NWSW 18 33N 6W 

LAPLATA 067/34 
SENE 18 33N 6W 

LAPLATA 067/34 
SENW 18 33N 6W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07025 

05-067-06650 

05-067-08023 

05-067-08778 

05-067-06636 

05-067-06684 

05-067-06629 

05-067-06762 

05-067-06687 

05-067-08032 

05-067-06617 

05-067-06639 

STATE GAS COM 
BZ 
1 

ROBERTSON 
19-1 

STATE GAS COM 
BZ 
2 

ROBERTSON GU 
19-01 

2 

SOUTHERN UTE 
20-1B 

HOTT GAS UNIT 
20-02(EPA) 

2 
HOTT GAS UNIT 

20-2 
1 

SOUTHERN UTE 
TRIBAL 

4 
SOUTHERN UTE 

TRIBAL 
1 

SOUTHERN UTE 
28-1 

2 

SOUTHERN UTE 
27-1B 

ANDERSON 
28-3 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNW 19 33N 6W 

LAPLATA 067/34 
NWSE 19 33N 6W 

LAPLATA 067/34 
NWSE 19 33N 6W 

LAPLATA 067/34 
NWSW 19 33N 6W 

LAPLATA 067/34 
NENW 20 33N 6W 

LA PLATA 067/34 
NESW 20 33N 6W 

LAPLATA 067/34 
SWSE 20 33N 6W 

LA PLATA 067/34 
SESE 21 33N 6W 

LA PLATA 067/34 
SWSW 21 33N 6W 

LAPLATA 067/34 
SWSW 21 33N 6W 

LAPLATA 067/34 
NWNW 27 33N 6W 

LAPLATA 067/34 
NWSE 28 33N 6W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06539 

05-067-06618 

05-067-06905 

05-067-06783 

05-067-06630 

05-067-06610 

05-067-07087 

05-067-06611 

05-067-06705 

05-067-06640 

05-067-06641 

05-067-06631 

SOUTHERN UTE 
28-Jan 

SOUTHERN UTE 
29-1 

HOTT 29-2 
2 

SOUTHERN UTE 
29-1 

2 
HOTT GAS UNIT 

29-02 
1 

HOI 1 
30-1 

HOTT 30-1 UNIT 
2 

HOTT 
30-2 

HORTHER 
31-3 

TAICHERT 
31-1 

TAICHERT 
32-2 

CARLSON 
32-1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNE 28 33N 6W 

LAPLATA 067/34 
NENE 29 33N 6W 

LAPLATA 067/34 
NENW 29 33N 6W 

LAPLATA 067/34 
SWSE 29 33N 6W 

LAPLATA 067/34 
SWSW 29 33N 6W 

LAPLATA 067/34 
NWNE 30 33N 6W 

LAPLATA 067/34 
NWSE 30 33N 6W 

LAPLATA 067/34 
SESW 30 33N 6W 

LAPLATA 067/34 
NWSW 31 33N 6W 

LAPLATA 067/34 
SENE 31 33N 6W 

LAPLATA 067/34 
SENW 32 33N 6W 

LAPLATA 067/34 
SWSW 32 33N 6W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07077 

05-067-08026 

05-067-06706 

05-067-07979 

05-067-06626 

05-067-06633 

05-067-07079 

05-067-07023 

05-067-07977 

05-067-07978 

05-067-07052 

05-067-08826 

SOUTHERN UTE 
GAS UNIT AA 

1 
TAICHERT GAS 

UNIT 32-2 
2 

KOEHLER 
33-1 

SOUTHERN UTE 
GAS UNIT U 

1 

CUNDIFF 
34-1 

SOUTHERN UTE 
1-Jan 

SOUTHERN UTE 
TRIBAL K 

1 
SOUTHERN UTE 

TRIBAL O 
1 

SOUTHERN UTE 
TRIBAL AW 

1 
SOUTHERN UTE 

GAS UNIT AX 
1 

SOUTHERN UTE 
GAS UNIT P 

1 
LUCERO GAS 

UNIT 
2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
NWNW 33 33N 6W 

LAPLATA 067/34 
NWNW 33 33N 6W 

LAPLATA 067/34 
SESE 33 33N 6W 

LAPLATA 067/34 
NWNW 34 33N 6W 

LAPLATA 067/34 
SESE 34 33N 6W 

LAPLATA 067/34 
SESE 1 33N 7W 

LAPLATA 067/34 
SWNW 5 33N 7W 

LAPLATA 067/34 
SWSE 5 33N 7W 

LAPLATA 067/34 
SWNW 6 33N 7W 

LAPLATA 067/34 
SWSE 6 33N 7W 

LAPLATA 067/34 
NENW 7 33N 7W 

LAPLATA 067/34 
NWSE 7 33N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06983 

05-067-08782 

05-067-06359 

05-067-07080 

05-067-06003 

05-067-07143 

05-067-07050 

05-067-06916 

05-067-08028 

05-067-08029 

05-067-08033 

05-067-07144 

LUCERO GAS 
UNIT 

1 
SOUTHERN UTE 

GAS UNIT P 
2 

SOUTHERN UTE 
1-8 GAS UNIT 

1-A 
SOUTHERN UTE 

TRIBAL V 
1 

SOUTHERN UTE 
GAS UNIT 1-8 

1 
SOUTHERN UTE 
GAS UNIT GG 

1 
SOUTHERN UTE 

TRIBAL Y 
1 

SOUTHERN UTE 
TRIBAL G 

1 
SOUTHERN UTE 

TRIBAL 
G#2 

SOUTHERN UTE 
TRIBAL 

Y#2 
SOUTHERN UTE 

GAS UNIT Z 
2 

SOUTHERN UTE 
TRIBAL X 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESE 7 33N 7W 

LAPLATA 067/34 
SWSW 7 33N 7W 

LA PLATA 067/34 
NESE 8 33N 7W 

LAPLATA 067/34 
NWSE 8 33N 7W 

LAPLATA 067/34 
SWSW 8 33N 7W 

LAPLATA 067/34 
SESE 12 33N 7W 

LAPLATA 067/34 
SENW 13 33N 7W 

LAPLATA 067/34 
SESE 13 33N 7W 

LAPLATA 067/34 
SESE 13 33N 7W 

LAPLATA 067/34 
SESE 13 33N 7W 

LAPLATA 067/34 
SESE 13 33N 7W 

LAPLATA 067/34 
NESE 14 33N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06827 

05-067-06828 

05-067-06741 

05-067-08812 

05-067-06829 

05-067-08806 

05-067-08645 

05-067-06839 

05-067-06820 

05-067-06746 

05-067-06797 

05-067-06836 

UTE GAS UNIT 
AB 

1 
SOUTHERN UTE 

GAS COM F 
1 

SOUTHERN UTE 
TRIBAL D 

1 
UTE GAS UNIT 

AC 
2 

UTE GAS UNIT 
AC 

1 
SOUTHERN UTE 

GAS UNIT Q 
2 

SIMMS GAS 
UNITD 

2 
SOUTHERN UTE 

GAS UNIT Q 
1 

SIMS GAS UNIT 
D 
1 

UTE GAS UNIT 
'AA' 

1 
UTE GAS UNIT 

AA 
IS 

BEUTEN GAS 
UNITB 

IS 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
NESW 16 33N 7W 

LAPLATA 067/34 
SENW 17 33N 7W 

LAPLATA 067/34 
SWSE 17 33N 7W 

LA PLATA 067/34 
NENW 18 33N 7W 

LAPLATA 067/34 
NESE 18 33N 7W 

LAPLATA 067/34 
NENE 19 33N 7W 

LAPLATA 067/34 
NESW 19 33N 7W 

LAPLATA 067/34 
SENW 19 33N 7W 

LAPLATA 067/34 
SESE 19 33N 7W 

LAPLATA 067/34 
NENW 20 33N 7W 

LA PLATA 067/34 
NESW 20 33N 7W 

LAPLATA 067/34 
NWNE 20 33N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06725 

05-067-06683 

05-067-06798 

05-067-07045 

05-067-07448 

05-067-07014 

05-067-07024 

05-067-06998 

05-067-06799 

05-067-06830 

05-067-06800 

05-067-06831 

F W BEUTEN 
UNIT 

1 
SOUTHERN UTE 

GAS COM B 
3 

SOUTHERN UTE 
TRIBAL E 

1 
SOUTHERN UTE 

GAS UNIT Z 
1 

UTE 33-7-24 
1 

ARTHUR H 
JONES GAS 

UNIT A 
1 

SOUTHERN UTE 
TRIBAL L 

1 
PARRY GAS 

UNITE 
1 

SALVADOR GAS 
UNIT 

1 
SOUTHERN UTE 

TRIBAL F 
1 

BEUTEN GAS 
UNIT A 

1 
BEUTEN GAS 

UNIT A 
IS 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESE 20 33N 7W 

LAPLATA 067/34 
NENW 21 33N 7W 

LA PLATA 067/34 
NWSE 21 33N 7W 

LAPLATA 067/34 
NENW 24 33N 7W 

LAPLATA 067/34 
SWSE 24 33N 7W 

LAPLATA 067/34 
SWNW 26 33N 7W 

LAPLATA 067/34 
NWNW 27 33N 7W 

LAPLATA 067/34 
SWSE 27 33N 7W 

LAPLATA 067/34 
NWNW 28 33N 7W 

LAPLATA 067/34 
SESE 28 33N 7W 

LAPLATA 067/34 
NENE 29 33N 7W 

LAPLATA 067/34 
SESE 29 33N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06344 

05-067-05312 

05-067-07026 

05-067-06329 

05-067-05226 

05-067-05239 

05-067-07037 

05-067-06714 

05-067-08808 

05-067-06371 

05-067-06999 

05-067-06984 

SIMMS GAS 
UNIT 

IA 
SIMMS GAS 

UNIT 
1 

SIMMS GAS 
UNITE 

1 
WIRT GAS UNIT 

A 
1-A 

WILDE GAS 
UNIT 

1 
WIRT GAS UNIT 

A 
1 

SPANISH FORK 
GAS UNIT B 

1 
MOFFETT GAS 

UNITB 
IA 

SPANISH FORKS 
GUB 

2 
MOFFETT GAS 

UNIT 
1 

SPANISH FORK 
GAS UNIT A 

1 

ALBERTA PARRY 
GAS UNIT 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NENE 30 33N 7W 

LAPLATA 067/34 
NENW 30 33N 7W 

LA PLATA 067/34 
NENW 30 33N 7W 

LA PLATA 067/34 
NENE 31 33N 7W 

LAPLATA 067/34 
NWSE 31 33N 7W 

LAPLATA 067/34 
SENW 31 33N 7W 

LAPLATA 067/34 
NWSE 34 33N 7W 

LA PLATA 067/34 
SESW 34 33N 7W 

LAPLATA 067/34 
SWNE 34 33N 7W 

LAPLATA 067/34 
SWNW 34 33N 7W 

LA PLATA 067/34 
SWNW 34 33N 7W 

LAPLATA 067/34 
NENW 35 33N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09140 

05-067-09312 

05-067-08953 

05-067-07861 

05-067-08983 

05-067-07873 

05-067-08633 

05-067-07836 

05-067-07870 

05-067-09059 

05-067-06738 

SIMMONS GAS 
UNIT A 

4 
SIMMONS GAS 

UNIT A 
3 

SIMMONS GAS 
UNIT A 

2 
SIMMONS GAS 

UNIT A 
1 

SEMLER GAS 
UNIT A 

2 
SEMLER GAS 

UNIT A 
1 

BRADFIELD GAS 
UNITCH 

2 
BRADFIELD GAS 

UNITCH 
1 

BONAFACIO 
GALLEGOS GAS 

UNIT A 
1 

GALLEGOS-
BONIFACIO GAS 

UNIT A 
2 

FORD GAS UNIT 
F 

1-A 
KLUSMAN GAS 

UNIT A 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LAPLATA 067/34 
SENE 1 33N 8W 

LAPLATA 067/34 
SENE 1 33N 8W 

LAPLATA 067/34 
SENE 1 33N 8W 

LAPLATA 067/34 
SESE 1 33N 8W 

LAPLATA 067/34 
SESW 1 33N 8W 

LAPLATA 067/34 
SWNW 1 33N 8W 

LAPLATA 067/34 
NENE 2 33N 8W 

LAPLATA 067/34 
NENW 2 33N 8W 

LAPLATA 067/34 
NWSE 2 33N 8W 

LAPLATA 067/34 
SWSE 2 33N 8W 

LAPLATA 067/34 
NENE 3 33N 8W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07862 

05-067-06181 

05-067-06753 

05-067-06339 

05-067-07860 

05-067-08819 

05-067-07329 

05-067-08818 

05-067-08874 

05-067-07336 

05-067-08831 

05-067-06985 

1 
FORD GAS UNIT 

D 
1 

FORD GAS UNIT 
D 
1-A 

FORD GAS UNIT 
(ipii 

1 
LILA CUMMINS 

GAS UNIT A 
1 

CUMMINS.LILA 
GAS UNIT A 

2 
J W WARD GAS 

UNIT A 
1 

WARD J.W.GAS 
UNIT A 

2 
LECHNER OPAL 

GAS UNIT A 
2 

OPAL LECHNER 
GAS UNIT A 

1 
KLUSMAN 

RANCES GAS 
UNIT 

2 
KLUSMAN 

RANCHES GAS 
UNIT 

1 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

NENW 3 33N 8W 

LAPLATA 067/34 
NESE 3 33N 8W 

LAPLATA 067/34 
SESW 3 33N 8W 

LAPLATA 067/34 
SWNW 3 33N 8W 

LAPLATA 067/34 
NWNW 4 33N 8W 

LAPLATA 067/34 
SWNE 4 33N 8W 

LAPLATA 067/34 
NWNW 5 33N 8W 

LAPLATA 067/34 
SWNE 5 33N 8W 

LAPLATA 067/34 
SENE 6 33N 8W 

LAPLATA 067/34 
SWNW 6 33N 8W 

LAPLATA 067/34 
NWNE 11 33N 8W 

LAPLATA 067/34 
SWSE 11 33N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06997 

05-067-06986 

05-067-08639 

05-067-08638 

05-067-07035 

05-067-07029 

05-067-08918 

05-067-08792 

05-067-08893 

05-067-08894 

05-067-06299 

05-067-05777 

TILLMAN BURCH 
GAS UNIT 

1 
FARMER GAS 

UNIT 
1 

TILLMAN BURCH 
GAS UNIT 

2 
FARMER GAS 

UNIT 
2 

SOUTHERN UTE 
GAS UNIT M 

1 
SOUTHERN UTE 

GAS UNIT N 
1 

SOUTHERN UTE 
GAS UNIT M 

2 
SOUTHERN UTE 

GAS UNIT N 
2 

SOUTHERN UTE 
GAS UNIT AK 

2 
SOUTHERN UTE 

GAS UNIT AK 
1 

PAN AM FEE 
GAS UNIT A 

1-A 
PAN AM FEE 
GAS UNIT A 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NENW 12 33N 8W 

LAPLATA 067/34 
NESE 12 33N 8W 

LA PLATA 067/34 
SENE 12 33N 8W 

LAPLATA 067/34 
SESW 12 33N 8W 

LAPLATA 067/34 
NESE 13 33N 8W 

LAPLATA 067/34 
NWNW 13 33N 8W 

LAPLATA 067/34 
NWSW 13 33N 8W 

LAPLATA 067/34 
SWNE 13 33N 8W 

LAPLATA 067/34 
NENE 14 33N 8W 

LAPLATA 067/34 
NWSE 14 33N 8W 

LAPLATA 067/34 
NENE 22 33N 8W 

LAPLATA 067/34 
NENW 22 33N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06760 

05-067-07000 

05-067-05796 

05-067-06662 

05-067-06244 

05-067-05274 

05-067-06298 

05-067-08280 

05-067-08283 

05-067-07019 

05-067-07619 

05-067-06308 

PAN AMERICAN 
FEE GAS UNIT B 

1-A 
DEKAY GAS 

UNIT A 
1 

PAN AM FEE 
GAS UNIT B 

1 
AMOCO GAS 

UNIT 
1-A 

AMOCO GAS 
UNIT 

1 

WIRT GAS UNIT 
1 

WIRT GAS UNIT 
C 
1-A 

SOUTHERN UTE 
33-8 
30-3 

SOUTHERN UTE 
33-8 
31-6 

SOUTHERN UTE 
33-8 
31-3 

SOUTHERN UTE 
33-8 
31-5 

SOUTHERN UTE 
33-8 
31-2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
NENE 23 33N 8W 

LAPLATA 067/34 
NWNW 23 33N 8W 

LAPLATA 067/34 
SENW 23 33N 8W 

LAPLATA 067/34 
NWSW 24 33N 8W 

LAPLATA 067/34 
SWSE 24 33N 8W 

LAPLATA 067/34 
NWSE 25 33N 8W 

LAPLATA 067/34 
SWSW 25 33N 8W 

LAPLATA 067/34 
NESE 30 33N 8W 

LAPLATA 067/34 
NENE 31 33N 8W 

LAPLATA 067/34 
NENE 31 33N 8W 

LAPLATA 067/34 
NENW 31 33N 8W 

LAPLATA 067/34 
NWSE 31 33N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06058 

05-067-07618 

05-067-08281 

05-067-08279 

05-067-07021 

05-067-07022 

05-067-07995 

05-067-07536 

05-067-06059 

05-067-08278 

05-067-06375 

05-067-06297 

SOUTHERN UTE 
33-8 
31-1 

SOUTHERN UTE 
33-8 
31-4 

SOUTHERN UTE 
33-8 
31-7 

SOUTHERN UTE 
33-8 
32-9 

SOUTHERN UTE 
33-8 
32-3 

SOUTHERN UTE 
33-8 
32-4 

SOUTHERN UTE 
33-8 
32-8 

SOUTHERN UTE 
33-8 
32-5 

SOUTHERN UTE 
33-8 
32-1 

SOUTHERN UTE 
33-8 
32-10 

SOUTHERN UTE 
33-8 
32-2 

BRIGGS GAS 
UNIT 

1-A 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENW 31 33N 8W 

LAPLATA 067/34 
SESE 31 33N 8W 

LAPLATA 067/34 
SESW 31 33N 8W 

LAPLATA 067/34 
NENW 32 33N 8W 

LAPLATA 067/34 
NWNE 32 33N 8W 

LAPLATA 067/34 
NWSW 32 33N 8W 

LAPLATA 067/34 
NWSW 32 33N 8W 

LAPLATA 067/34 
SENE 32 33N 8W 

LAPLATA 067/34 
SENW 32 33N 8W 

LAPLATA 067/34 
SESE 32 33N 8W 

LAPLATA 067/34 
SESE 32 33N 8W 

LAPLATA 067/34 
NENE 35 33N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-05244 

05-067-06296 

05-067-05225 

05-067-06328 

05-067-08773 

05-067-06965 

05-067-06980 

05-067-09044 

05-067-06966 

05-067-08731 

05-067-08769 

WILDE GAS UNIT 
B 
1 

WILDE GAS UNIT 
B 

1-A 
WIRT GAS UNIT 

B 
1 

WIRT GAS UNIT 
B 

1-A 
BARNES GAS 

UNITB 
2 

BARNES GAS 
UNITB PLA 6 

1 
MAYFIELD-

MELTON GAS 
UNIT 

1 
MAYFIELD 

MELTON GAS 
UNIT 

2 
BARNES GAS 

UNIT A 
1 

BARNES GAS 
UNIT A 

2 
BARNES-LEIDY 

GAS UNIT 
2 

BARNES-LEIDY 
GAS UNIT 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LAPLATA 067/34 
NENW 36 33N 8W 

LAPLATA 067/34 
NESW 36 33N 8W 

LAPLATA 067/34 
NWSE 36 33N 8W 

LAPLATA 067/34 
SENE 36 33N 8W 

LA PLATA 067/34 
NENE 1 33N 9W 

LAPLATA 067/34 
NENW 1 33N 9W 

U\ PUVTA 067/34 
NESE 1 33N 9W 

LA PLATA 067/34 
SWSE 1 33N 9W 

LAPLATA 067/34 
NESE 2 33N 9W 

LAPLATA 067/34 
SESW 2 33N 9W 

LAPLATA 067/34 
SWNE 2 33N 9W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WEU: 

WELL 

WELL 

WELL 

WELL 

05-067-06976 

05-067-06969 

05-067-07609 

05-067-08207 

05-067-08707 

05-067-08739 

05-067-07028 

05-067-07027 

05-067-08860 

05-067-08794 

05-067-07595 

1 
BARNES-LEIDY 

GAS UNIT A 
1 

FC LIEDY COM 
1 

BARNES LEIDY 
GAS UNIT A 

2 
FC LEIDY COM 

FT 001 
2 

PETER PHILLIPS 
GAS UNIT A 

2 
PETER PHILLIPS 
GAS UNIT A PLA-

6 
1 

JOHN BARNES 
GAS UNIT A PLA-

6 
1 

BARNES.JOHN 
GAS UNIT A 

2 

CLOVIS G U A 
2 

HUNGERFORD 
GAS UNIT A PLA-

6 
1 

HUNGERFORD 
GAS UNIT A 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

SWNW 2 33N 9W 

LAPLATA 067/34 
NWSW 3 33N 9W 

LAPLATA 067/34 
SENW 3 33N 9W 

LA PLATA 067/34 
SESE 3 33N 9W 

LAPLATA 067/34 
SWNE 3 33N 9W 

LAPLATA 067/34 
SENE 4 33N 9W 

LAPLATA 067/34 
SENW 4 33N 9W 

LA PLATA 067/34 
SWSE 4 33N 9W 

LAPLATA 067/34 
SWSE 4 33N 9W 

LAPLATA 067/34 
NESW 6 33N 9W 

LAPLATA 067/34 
NWNW 6 33N 9W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08423 

05-067-06907 

05-067-08650 

05-067-07146 

05-067-08425 

05-067-06911 

05-067-07128 

05-067-08680 

05-067-08524 

05-067-06906 

05-067-08891 

05-067-07654 

05-067-07479 

2 
CLOVIS GAS 

UNIT A 
1 

SHORT LYLE 
GAS UNIT A 

2 
ALVA SHORT 
GAS UNIT A 

1 
ALVA SHORT 
GAS UNIT A 

2 
LYLE SHORT 
GAS UNIT A 

1 
ORAN W SHORT 

A PLA-6 
1 

CLOVIS GAS 
UNITB 

2 
ORAN W SHORT 

GAS UNIT A 
2 

CLOVIS GAS 
UNITB 

1 
FC SOUTHERN 
UTE COM 001 

2 
FC SOUTHERN 

UTE COM 
5 

SOUTHERN UTE 
FC 
1 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

)GNAC)0 BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

SENE 6 33N 9W 

LAPLATA 067/34 
SWSE 6 33N 9W 

LAPLATA 067/34 
SENW 7 33N 9W 

LAPLATA 067/34 
SESE 7 33N 9W 

LA PLATA 067/34 
SESW 7 33N 9W 

LAPLATA 067/34 
SWNE 7 33N 9W 

LAPLATA 067/34 
NESE 8 33N 9W 

LAPLATA 067/34 
SENW 8 33N 9W 

U\ PLATA 067/34 
SESW 8 33N 9W 

LAPLATA 067/34 
SWNW 8 33N 9W 

LAPLATA 067/34 
NENE 9 33N 9W 

LAPLATA 067/34 
NENW 9 33N 9W 

LAPLATA 067/34 
SESE 9 33N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08776 

05-067-08889 

05-067-07480 

05-067-09056 

05-067-07610 

05-067-08827 

05-067-09151 

05-067-07481 

05-067-07482 

05-067-09058 

05-067-07653 

FC SOUTHERN 
UTE COM 005 

2 
FC SOUTHERN 
UTE COM 002 

2 
FC SOUTHERN 

UTE 
2 

FC ARMSTRONG 
COM 001 

2 

FC ARMSTRONG 
COM 

1 
FC SOUTHERN 

UTE COM 
004/FT 

2 
FC SOUTHERN 
UTE COM 003 

2 
FC SOUTHERN 

UTE 
1 

FC SOUTHERN 
UTE COM 

004/FT 
1 

FC SOUTHERN 
UTE COM 006 

2 
FC SOUTHERN 

UTE COM 
6 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNW 9 33N 9W 

LAPLATA 067/34 
NESW 10 33N 9W 

LAPLATA 067/34 
NWNW 10 33N 9W 

LAPLATA 067/34 
SENE 10 33N 9W 

U\ PLATA 067/34 
SESE 10 33N 9W 

LAPLATA 067/34 
NESW 11 33N 9W 

LAPLATA 067/34 
SWNE 11 33N 9W 

LAPLATA 067/34 
SWNW 11 33N 9W 

LAPLATA 067/34 
SWSE 11 33N 9W 

LAPLATA 067/34 
NESW 12 33N 9W 

LAPLATA 067/34 
NWNW 12 33N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09051 

05-067-07956 

05-067-07877 

05-067-09034 

05-067-08817 

05-067-07264 

05-067-07307 

05-067-08807 

05-067-07006 

05-067-06946 

05-067-05415 

05-067-08203 

WARREN DAVIS 
GAS UNIT C 

2 
WARREN DAVIS 

GAS UNIT C 
1 

MCCARVILLE 
GAS UNIT B 

1 
MCCARVILLE 
GAS UNIT B 

2 
MCCARVILLE 
GAS UNIT A 

2 
MCCARVILLE 

GAS UNIT A PLA-
6 
1 

ARVIL BROWN 
2 

BROWN. ARVIL 
3 

SOUTHERN UTE 
1-16X 

SOUTHERN UTE 
16-Jul 

SOUTHERN UTE 
16-Feb 

SOUTHERN UTE 
2-16 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSW 13 33N 9W 

LAPLATA 067/34 
SWNW 13 33N 9W 

LAPLATA 067/34 
NWSE 14 33N 9W 

LAPLATA 067/34 
SWNE 14 33N 9W 

LAPLATA 067/34 
SWNW 14 33N 9W 

LAPLATA 067/34 
SWNW 14 33N 9W 

U\ PLATA 067/34 
SESE 15 33N 9W 

LAPLATA 067/34 
SWNE 15 33N 9W 

LAPLATA 067/34 
NENE 16 33N 9W 

LAPLATA 067/34 
NESE 16 33N 9W 

LAPLATA 067/34 
NESW 16 33N 9W 

LAPLATA 067/34 
SENW 16 33N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07611 

05-067-08908 

05-067-07129 

05-067-08493 

05-067-08749 

05-067-06685 

05-067-06331 

05-067-07462 

05-067-07599 

05-067-06695 

05-067-05382 

ROY ESHELMAN 
GAS UNIT PLA 6 

1 
SHORT, ALVA 
GAS UNIT B 

2 
ALVA SHORT 

GAS UNIT B/PLA-
6 
1 

ESHELMAN ROY 
GAS UNIT 

2 
RAYMOND 

KOON GU A 
2 

KOON GAS UNIT 
2-E 

KOON GAS UNIT 
IE 

RAYMOND 
KOON GAS UNIT 

A PLA-6 
1 

SOUTHERN UTE 
TRIBAL AAA 

1 

KOON GAS UNIT 
3-E 

SOUTHERN UTE 
2-21X 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
NWSE 18 33N 9W 

LA PLATA 067/34 
SENE 18 33N 9W 

LAPLATA 067/34 
SENW 18 33N 9W 

LAPLATA 067/34 
SESW 18 33N 9W 

LAPLATA 067/34 
NENE 19 33N 9W 

LAPLATA 067/34 
NENE 19 33N 9W 

LAPLATA 067/34 
NESW 19 33N 9W 

LAPLATA 067/34 
NWSE 19 33N 9W 

LAPLATA 067/34 
SWNW 19 33N 9W 

LAPLATA 067/34 
SWNW 19 33N 9W 

LAPLATA 067/34 
NENE 21 33N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07310 

05-067-09043 

05-067-09046 

05-067-07883 

05-067-08914 

05-067-09032 

05-067-07869 

05-067-09004 

05-067-09082 

05-067-07878 

05-067-07643 

LASH UTE 
21-Jan 

LASH UTE 1-21 
2 

SOUTHERN UTE 
2-2IX 

2 
MAESTAS GAS 

UNIT A 
1 

MCCARVILLE 
GAS UNIT C #2 

2 
MAESTAS GAS 

UNIT A 
2 

MCCARVILLE 
GAS UNIT C 

1 

FED.LAND BANK 
GAS UNIT G 

2 
MARTINEZ GAS 

UNITB 
1 

FEDERAL LAND 
BANK GAS UNIT 

G 
1 

SOUTHERN UTE 
GAS UNIT JJ PLA 

6 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NESE 21 33N 9W 

LAPLATA 067/34 
NESW 21 33N 9W 

LAPLATA 067/34 
SENW 21 33N 9W 

LAPLATA 067/34 
NWSE 23 33N 9W 

LAPLATA 067/34 
NWSW 23 33N 9W 

LAPLATA 067/34 
SWNE 23 33N 9W 

LA PLATA 067/34 
SWNW 23 33N 9W 

LAPLATA 067/34 
NWSW 24 33N 9W 

LAPLATA 067/34 
SWNE 24 33N 9W 

LAPLATA 067/34 
SWNW 24 33N 9W 

LAPLATA 067/34 
SENW 29 33N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07354 

05-067-08143 

05-067-08354 

05-067-07589 

05-067-08115 

05-067-06184 

05-067-08689 

05-067-08712 

05-067-08507 

05-067-07634 

05-067-07768 

05-067-07355 

SOUTHERN UTE 
33-9 
29-1 

SOUTHERN UTE 
33-9 
29-2 

SOUTHERN UTE 
33-9 
29-4 

ROY BROWN 
GAS UNIT A PLA-

6 
1 

SOUTHERN UTE 
33-9 
30-2 

SOUTHERN UTE 
33-9 
30-1 

ROY BROWN 
GAS UNIT A 

2 
SOUTHERN UTE 

30-3 
33-9 

MOORE.D.I, GAS 
UNIT A 

2 
DJ MOORE GAS 

UNIT A PLA-6 
1 

SOUTHERN 
UTE33-9-

32-2 
SOUTHERN UTE 

33-9 
32-1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESE 29 33N 9W 

LAPLATA 067/34 
SWNE 29 33N 9W 

LAPLATA 067/34 
SWNW 29 33N 9W 

LAPLATA 067/34 
NWSE 30 33N 9W 

LAPLATA 067/34 
SENW 30 33N 9W 

LAPLATA 067/34 
SENW 30 33N 9W 

LAPLATA 067/34 
SESW 30 33N 9W 

LA PLATA 067/34 
SWNE 30 33N 9W 

LA PLATA 067/34 
NENW 31 33N 9W 

LAPLATA 067/34 
NENW 31 33N 9W 

LAPLATA 067/34 
NENW 32 33N 9W 

LAPLATA 067/34 
SESE 32 33N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08353 

05-067-08153 

05-067-06715 

05-067-07056 

05-067-08649 

05-067-07067 

05-067-07331 

05-067-07073 

05-067-07135 

05-067-07332 

05-067-07446 

05-067-08921 

SOUTHERN UTE 
33-9 
32-4 

SOUTHERN 33-9 
32-3 

FEDERAL 
2L-1 

FISCHER-MARK 
FEDERAL B 

2 
LEE FEDERAL 

GAS UNIT 
2 

LEE FEDERAL 
GAS UNIT 

1 

FEDERAL 
1-Apr 

FISCHER-MARK 
FEDERAL "B" 

1 
EVELYN PAYNE 

GUG 
1 

FEDERAL 
1-May 

K-G TRUST GAS 
UNIT 

1 

KG TRUST GU A 
2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESW 32 33N 9W 

LAPLATA 067/34 
SWNE 32 33N 9W 

U\ PU\TA 067/34 
NWSW 2 34N 6W 

LAPLATA 067/34 
NENW 3 34N 6W 

LAPUVTA 067/34 
NESW 3 34N 6W 

LAPLATA 067/34 
NWSE 3 34N 6W 

LAPLATA 067/34 
SENW 4 34N 6W 

LAPLATA 067/34 
SESE 4 34N 6W 

LAPLATA 067/34 
NENW 5 34N 6W 

L^PU\TA 067/34 
SESE 5 34N 6W 

LAPLATA 067/34 
NESE 6 34N 6W 

LAPLATA 067/34 
NESW 6 34N 6W 

Page 49 



WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07187 

05-067-08923 

05-067-07395 

05-067-08878 

05-067-08858 

05-067-07430 

05-067-08869 

05-067-07333 

05-067-07058 

05-067-08949 

05-067-07057 

BEAVER CREEK 
GAS UNIT 

1 
BEAVER CREEK 

GU 
2 

MORRISON FED 
GUG 

1 
LUTER FEDERAL 

CU 
2 

STATE GAS COM 
MZ 
IR 

LUTER FEDERAL 
GAS UNIT 

1 

MORRISON 
FED.GAS UNIT B 

2 

FEDERAL 
1-Aug 

MORRISON 
FEDERAL GU 

1 
MORRISON 

FEDERAL GAS 
UNIT 

2 
FISCHER-MARK 

FEDERAL A 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNE 6 34N 6W 

LAPLATA 067/34 
SENW 6 34N 6W 

LAPLATA 067/34 
NESE 7 34N 6W 

LAPLATA 067/34 
NESW 7 34N 6W 

LAPLATA 067/34 
SENW 7 34N 6W 

LAPLATA 067/34 
SENW 7 34N 6W 

LAPLATA 067/34 
SWNE 7 34N 6W 

LAPLATA 067/34 
NWNW 8 34N 6W 

LAPLATA 067/34 
SESE 8 34N 6W 

LAPLATA 067/34 
SESW 8 34N 6W 

LAPLATA 067/34 
NWNW 9 34N 6W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09088 

05-067-07038 

05-067-09076 

05-067-08862 

05-067-07068 

05-067-07817 

05-067-06717 

05-067-06727 

05-067-09040 

05-067-06899 

ARCHULETA DIX 
G.U. 

2 
ARCHULETA/DIX 

GAS UNIT 
1 

MERRY 
FEDERAL G.U. 

2 
FRAHM 

FEDERAL GAS 
UNIT 

2 
MERRY 

FEDERAL GAS 
UNIT 

1 
FRAHM 

FEDERAL GAS 
UNIT 

1 

FRAHM GAS 
UNIT 15-01 

IVERS 
16-Jan 

MORRISON.HUB 
ERT GAS UNIT A 

2 
HUBERT 

MORRISON GAS 
UTA 

1 
BEAVER CREEK 

GUB 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LAPLATA 067/34 
SENE 9 34N 6W 

LAPLATA 067/34 
SWSE 9 34N 6W 

LAPLATA 067/34 
NWNE 10 34N 6W 

LAPLATA 067/34 
SESW 10 34N 6W 

LAPLATA 067/34 
SWNW 10 34N 6W 

LAPLATA 067/34 
SWSE 10 34N 6W 

LAPLATA 067/34 
SENW 15 34N 6W 

LAPLATA 067/34 
NWNE 16 34N 6W 

LA PLATA 067/34 
SENW 17 34N 6W 

LA PLfl.TA 067/34 
SWNE 17 34N 6W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07457 

05-067-06532 

05-067-08214 

05-067-06996 

05-067-06356 

05-067-06285 

05-067-06483 

05-067-06243 

05-067-06481 

05-067-06482 

05-067-07557 

05-067-07556 

05-067-08412 

1 

HARPER 
1-18U 

BEAVER CREEK 
GUB 

2 
BOONE GAS 

UNIT 
1 

WRIGHT 
19-Jan 

SMITH 1-20 
1 

PINE RIVER 
UNIT 

29-Feb 
PINE RIVER 

UNIT 
30-Jan 

PINE RIVER 
UNIT 

31-Mar 
PINE RIVER 

UNIT 
Apr-32 

NEVA DOVE GAS 
UNIT A 

1 
TALIAFERRO 
TRUST GU A 

1 
DOVE.NEVA GAS 

UNIT A 
2 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

SENW 18 34N 6W 

LAPLATA 067/34 
SESW 18 34N 6W 

LAPLATA 067/34 
SWNE 18 34N 6W 

LAPLATA 067/34 
NWSE 19 34N 6W 

LAPLATA 067/34 
SENW 19 34N 6W 

LAPLATA 067/34 
SWNW 20 34N 6W 

LAPLATA 067/34 
NWSW 29 34N 6W 

LAPLATA 067/34 
SENW 30 34N 6W 

LAPLATA 067/34 
SWSE 31 34N 6W 

LAPLATA 067/34 
SENE 32 34N 6W 

LAPLATA 067/34 
NENW 1 34N 7W 

LAPLATA 067/34 
NWSE 1 34N 7W 

LAPLATA 067/34 
SESW 1 34N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08500 

05-067-07558 

05-067-08675 

05-067-08982 

05-067-07818 

05-067-09001 

05-067-07185 

05-067-08722 

05-067-07188 

05-067-07431 

05-067-07501 

TALIAFERRO 
TRUST GAS 

UNIT A 
2 

SOSSAMAr^*DWl 
GHT GU A 

1 
PAISLEY GAS 

UNIT 
2 

SOSSAMAN 
DWIGHT GAS 

UNIT 
2 

PAISLEY GAS 
UNIT 

1 
KEATING GAS 

UNIT 
2 

KEATING GAS 
UNIT 

1 
CAHOON GAS 

UNIT A 
2 

CAHOON GAS 
UNIT A 

1 
SMITH GAS UNIT 

"A" 
1 

SMITH WOLTER 
GUB 

1 
SMITH WOLTER 

GAS UNIT 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LA PLATA 067/34 
SWNE 1 34N 7W 

LAPLATA 067/34 
NESE 2 34N 7W 

LAPLATA 067/34 
NWSW 2 34N 7W 

LAPLATA 067/34 
SWNE 2 34N 7W 

LAPLATA 067/34 
SWNW 2 34N 7W 

LA PLATA 067/34 
NWNE 3 34N 7W 

LAPLATA 067/34 
NWSE 3 34N 7W 

LAPLATA 067/34 
NWSW 3 34N 7W 

LAPLATA 067/34 
SENW 3 34N 7W 

U^ PLATA 067/34 
NWSE 4 34N 7W 

LAPLATA 067/34 
SWNW 4 34N 7W 

LAPLATA 067/34 
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1 WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08984 

05-067-06373 

05-067-07236 

05-067-06362 

05-067-08378 

05-067-07136 

05-067-08679 

05-067-07189 

05-067-08720 

05-067-06357 

05-067-08946 

05-067-06856 

2 

GEARHART 
5-Jan 

SMITH-WOLTER 
GU 

1 

GEARHART 
6-Jan 

GEARHART GAS 
UNITB 

2 
GEARHART GU 

B 
1 

GEARHART 1-6 
GAS UNIT 

2 
HOLMAN 

CANYON GAS 
UNIT 

1 
HOLMAN 

CANYON GAS 
UNIT 

2 

NELEIGH 
7-Jan 

JONES 
LAURANCE GAS 

UNIT A 
2 

GARY BEEBE 
GAS UNIT "B" 

1 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BUVNCO 
38300 

NWNE 5 34N 7W 

LAPLATA 067/34 
NWSW 5 34N 7W 

LAPLATA 067/34 
SWSE 5 34N 7W 

LAPLATA 067/34 
NESW 6 34N 7W 

LAPLATA 067/34 
NWNE 6 34N 7W 

LAPLATA 067/34 
SENW 6 34N 7W 

LAPLATA 067/34 
SWSE 6 34N 7W 

LAPLATA 067/34 
NENE 7 34N 7W 

LAPLATA 067/34 
NENW 7 34N 7W 

LAPLATA 067/34 
NESW 7 34N 7W 

LAPLATA 067/34 
NWNE 7 34N 7W 

LAPLATA 067/34 
NWNW 7 34N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07854 

05-067-08725 

05-067-08909 

05-067-08663 

05-067-09334 

05-067-07856 

05-067-08997 

05-067-06852 

05-067-07114 

05-067-09160 

05-067-07425 

JONESMURAN 
CE GAS UNIT A 

1 

NELEIGHT 1-7 
2 

EMMA MCCARTY 
GUA 

2 
BUSH FEDERAL 

GAS UNIT 
2 

MCCARTY, 
EMMA GAS UNIT 

A 
3 

EMMA MCCARTY 
GAS UNIT "A" 

1 
GEARHART GAS 

UNITC 
2 

REED GAS UNIT 
A 
1 

BUSH FEDERAL 
GAS UNIT 

1 
MCCARTY, 

EMMA GAS UNIT 
A 
4 

GEARHART GAS 
UNITC 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSE 7 34N 7W 

LAPLATA 067/34 
SWSE 7 34N 7W 

LA PLATA 067/34 
CNE 8 34N 7W 

LAPLATA 067/34 
NENE 8 34N 7W 

LA PLATA 067/34 
NESE 8 34N 7W 

LAPLATA 067/34 
NESE 8 34N 7W 

LA PLATA 067/34 
NESW 8 34N 7W 

LAPLATA 067/34 
NWNW 8 34N 7W 

LA PLATA 067/34 
NWSE 8 34N 7W 

LAPLATA 067/34 
SENE 8 34N 7W 

LAPLATA 067/34 
SENW 8 34N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06563 

05-067-07202 

05-067-08351 

05-067-07191 

05-067-09021 

05-067-07228 

05-067-09019 

05-067-06322 

05-067-06724 

05-067-08655 

05-067-08709 

05-067-08208 

FRENCH 
1-9U 

LEPLATT GAS 
UNIT A 

1 

LE PLATT GU A 
2 

THACKER GAS 
UNIT 

1 
KNIGHT GAS 

UNITE 
2 

KNIGHT GAS 
UNITE 

1 
FRENCH GAS 

UNIT1-9U 
2R 

UTE 
1 

MARTIN, JOE 
1 

MARTIN.JOE 
GAS UNIT 

2 
MAN KINS-

HOWARD GAS 
UNIT 

3 

UTE 1-10 
2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNW 9 34N 7W 

LAPLATA 067/34 
NWSE 9 34N 7W 

LAPLATA 067/34 
SENE 9 34N 7W 

LAPLATA 067/34 
SENW 9 34N 7W 

LAPLATA 067/34 
SWSE 9 34N 7W 

LAPLATA 067/34 
SWSE 9 34N 7W 

LAPLATA 067/34 
SWSW 9 34N 7W 

LAPLATA 067/34 
NESW 10 34N 7W 

LAPLATA 067/34 
NESW 10 34N 7W 

LAPLATA 067/34 
NWSE 10 34N 7W 

LAPLATA 067/34 
SENE 10 34N 7W 

LAPLATA 067/34 
SENW 10 34N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06726 

05-067-07988 

05-067-06743 

05-067-08948 

05-067-07980 

05-067-06547 

05-067-08931 

05-067-08296 

05-067-07960 

05-067-08937 

05-067-07433 

MANKINS-
HOWARD 

10-Feb 
SO. UTE GAS 

UNIT 'AF" 
#1 

LE PLATT 
11-Jan 

LEPLAI IGU 
2 

SO UTE TRIBAL 
Al 
1 

HAYS 1-1 IU 
1 

LEPLATT GAS 
UNITB 

1 
LUDWIG GAS 

UNIT 
2 

FLOREINE 
HUDSPETH GAS 

UNIT A 
1 

FLOREINE 
HUDSPETH GU 

A 
2 

LUDWIG GU 
1 

SITTON 01-13 
UNITE 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LAPLATA 067/34 
SWNW 10 34N 7W 

LAPLATA 067/34 
SWSE 10 34N 7W 

LAPLATA 067/34 
NENW 11 34N 7W 

LAPL^TA 067/34 
NWSW 11 34N 7W 

LA PL^TA 067/34 
SENW 11 34N 7W 

LAPLATA 067/34 
SWNE 11 34N 7W 

LAPLATA 067/34 
SWNE 11 34N 7W 

LAPLATA 067/34 
NWNE 12 34N 7W 

LAPLATA 067/34 
SENW 12 34N 7W 

LAPLATA 067/34 
SESW 12 34N 7W 

LAPLATA 067/34 
SWSE 12 34N 7W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06516 

05-067-08934 

05-067-08870 

05-067-07830 

05-067-07849 

05-067-08809 

05-067-08211 

05-067-06544 

05-067-09035 

05-067-07199 

05-067-06567 

05-067-07981 

1 
SITTON GAS 

UNIT 1-13 
2 

SNOOKS GAS 
UNIT A 

2 
SNOOKS GAS 

UNIT "A" 
1 

GOSNEY GAS 
COM "A" 

1 
GOSNEY GAS 

COMA 
2 

SITTON 
FEDERAL GU 

2 

DUNAVANT 
1-15U 

DUNAVANT GAS 
UNIT1-15U 

2 
SITTON 

FEDERAL GAS 
UNIT 

1 

COUCH 
1-16U 

BAIRD GAS UNIT 
A 
1 

STATE GAS COM 
CF 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

NENE 13 34N 7W 

LAPLATA 067/34 
SWNW 13 34N 7W 

LAPLATA 067/34 
NWNE 14 34N 7W 

L^ PLATA 067/34 
SENW 14 34N 7W 

LAPLATA 067/34 
NESE 15 34N 7W 

LAPLATA 067/34 
NESW 15 34N 7W 

LAPLATA 067/34 
NWNE 15 34N 7W 

LAPLATA 067/34 
SENW 15 34N 7W 

LAPLATA 067/34 
SWNE 15 34N 7W 

LAPLATA 067/34 
SWNW 15 34N 7W 

LAPLATA 067/34 
NWNE 16 34N 7W 

LAPLATA 067/34 
NWSW 16 34N 7W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08981 

05-067-07927 

05-067-09017 

05-067-07845 

05-067-07852 

05-067-08511 

05-067-07154 

05-067-06613 

05-067-07846 

05-067-09138 

05-067-09061 

2 
STATE GAS COM 

"CF" 
1 

BAYFIELD 
FEDERAL GAS 

UNIT 
2 

ROBERT L 
MCCOY GAS 

UNIT A 
1 

STATE GAS COM 
"CD" 

1 
STATE GAS COM 

CD 
2 

BAYFIELD 
FEDERAL GU 

1 

DOLLAHON 
18U-1 

ROBERT MCCOY 
GAS UNIT "B" 

1 
DOLLAHON 18U-

1 
4 

DOLLAHON 18U-
1 
2 

KAIME FEDERAL 
GAS UNIT 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

SENE 16 34N 7W 

LAPLATA 067/34 
SWNW 16 34N 7W 

LAPLATA 067/34 
NWNE 17 34N 7W 

LAPLATA 067/34 
NWNW 17 34N 7W 

LAPLATA 067/34 
NWSE 17 34N 7W 

LAPLATA 067/34 
NWSW 17 34N 7W 

LAPLATA 067/34 
SWNW 17 34N 7W 

LAPLATA 067/34 
NENE 18 34N 7W 

LAPUKTA 067/34 
NESE 18 34N 7W 

LAPLATA 067/34 
NWNE 18 34N 7W 

LAPLATA 067/34 
NWNE 18 34N 7W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09060 

05-067-07155 

05-067-06845 

05-067-09145 

05-067-09146 

05-067-08662 

05-067-07834 

05-067-07850 

05-067-06846 

05-067-06704 

05-067-07858 

05-067-07982 

05-067-06530 

2 
KAIME FEDERAL 

GU 
1 

PAUL MARTIN 
GAS UNIT A 

1 
MARTIN.PAUL B, 

GAS UNIT A 
4 

MARTIN.PAUL 
B.GAS UNIT A 

3 
MARTIN, PAUL B. 

GAS UNIT A 
2 

BRUCE COLVIN 
GAS UNIT 

1 
KNIGHT GAS 

UNITD 
1 

H N PEARSON A 
1 

SOUTHERN UTE 
21-1 

GIG L SHAPIRO 
GU "A" 

1 
SOUTHERN UTE 

G.U, "AG" 
1 

SOUTHERN UTE 
22-Jan 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

SWNE 18 34N 7W 

LAPLATA 067/34 
SWNW 18 34N 7W 

LA PLATA 067/34 
NESE 19 34N 7W 

LAPLATA 067/34 
SENE 19 34N 7W 

LAPLATA 067/34 
SENE 19 34N 7W 

LAPLATA 067/34 
SENE 19 34N 7W 

LAPLATA 067/34 
SWNW 19 34N 7W 

LAPLATA 067/34 
SESE 20 34N 7W 

LAPLATA 067/34 
SWNW 20 34N 7W 

LAPLATA 067/34 
NENE 21 34N 7W 

LA PLATA 067/34 
NWSE 21 34N 7W 

LAPLATA 067/34 
SENW 22 34N 7W 

LAPLATA 067/34 
SESE 22 34N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06702 

05-067-06703 

05-067-06363 

05-067-06851 

05-067-06723 

05-067-06713 

05-067-06529 

05-067-07866 

05-067-07961 

05-067-09204 

05-067-09205 

05-067-07983 

SOUTHERN UTE 
BD 

1 
SOUTHERN UTE 

GAS UNIT BE 
1 

STATE 
24-Jan 

GARY BEEBE 
GAS UNIT A 

1 
SOUTHERN UTE 

GAS UNIT BF 
1 

SOUTHERN UTE 
GAS UNIT BH 

1 
SOUTHERN UTE 

GAS UNIT BG 
1 

MCCATHRON 
GAS UNIT A 

1 

CV. THOMPSON 
ET UX G. U. 

1 
JAMES GAS 

UNIT A 
1 

JAMES GAS 
UNIT A 

3 
E.E. PRESTON 

GAS UNIT 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NENE 23 34N 7W 

LAPLATA 067/34 
NWSE 23 34N 7W 

LAPLATA 067/34 
NWSE 24 34N 7W 

LAPLATA 067/34 
NWNW 25 34N 7W 

LAPLATA 067/34 
NENE 26 34N 7W 

LAPLATA 067/34 
NESW 27 34N 7W 

LAPLATA 067/34 
SENE 27 34N 7W 

LA PLATA 067/34 
NWSE 28 34N 7W 

LAPLATA 067/34 
SWNW 28 34N 7W 

LAPLATA 067/34 
NENE 30 34N 7W 

LAPLATA 067/34 
NENE 30 34N 7W 

LAPLATA 067/34 
SWNW 30 34N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09092 

05-067-09075 

05-067-09090 

05-067-09065 

05-067-06728 

05-067-06875 

05-067-06527 

05-067-06528 

05-067-09064 

05-067-06455 

05-067-09062 

05-067-07059 

WAYT.BUFORD 
G.U.A 

4 
WAYT.BUFORD 

G.U.A 
2 

FAIRFIELD 
FARMS G.U, 

4 
FAIRFIELD 

FARMS G,U. 
2 

FAIRFIELD 
FARMS GAS 

UNIT 
#1 

BUFORD WAYT 
GAS UT A 

1 
SOUTHERN UTE 

UNIT1 
Jan-32 

SOUTHERN UTE 
Jan-33 

RICHARDSON 
G.U. G 

2 

RICHARDSON 
1-Jan 

BURKETI G.U.A 
2 

BURKETT GAS 
UNIT A 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NESW 31 34N 7W 

LAPLATA 067/34 
NESW 31 34N 7W 

LA PLATA 067/34 
SENE 31 34N 7W 

LAPLATA 067/34 
SENE 31 34N 7W 

LAPLATA 067/34 
SENW 31 34N 7W 

LAPLATA 067/34 
SESE 31 34N 7W 

LAPLATA 067/34 
SESE 32 34N 7W 

LAPLATA 067/34 
SENW 33 34N 7W 

LAPLATA 067/34 
SESW 1 34N 8W 

LAPLATA 067/34 
SESW 1 34N 8W 

LAPLATA 067/34 
SWNE 1 34N 8W 

LA PLATA 067/34 
SWNW 1 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07752 

05-067-07774 

05-067-09066 

05-067-07853 

05-067-06993 

05-067-06612 

05-067-08363 

05-067-09172 

05-067-09215 

05-067-08330 

05-067-09171 

05-067-08686 

RICHARDSON 
GAS UNIT G 

1 
RICHARDSON 
GAS UNIT D 

1 

FEDERAL 1-2 
2 

FEDERAL 1-2 
1 

LEMON GAS 
UNITE 

1 
HANSTEDT, 

DEKAY, 
CARDELL 

7U-1 
HANSTEDT GAS 

UNIT 07U-01 
2 

HANSTEDT GAS 
UNIT 07U-1 

4 
LEMON GAS 

UNITE 
4 

LEMON GAS 
UNITE 

2 
HANSTEDT GAS 

UNIT 7U-1 
3 

SUNDANCE GAS 
UNIT 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWSE 1 34N 8W 

LA PLATA 067/34 
NENW 2 34N 8W 

LAPLATA 067/34 
SENE 2 34N 8W 

LAPU\TA 067/34 
SESE 2 34N 8W 

LAPLATA 067/34 
SENE 7 34N 8W 

LAPLATA 067/34 
SESW 7 34N 8W 

LAPLATA 067/34 
SWNW 7 34N 8W 

LAPLATA 067/34 
SWNW 7 34N 8W 

LAPLATA 067/34 
SWSE 7 34N 8W 

LAPLATA 067/34 
SWSE 7 34N 8W 

LAPLATA 067/34 
SWSW 7 34N 8W 

LAPLATA 067/34 
NWSE 8 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08685 

05-067-06991 

05-067-07824 

05-067-08752 

05-067-08352 

05-067-09236 

05-067-08499 

05-067-07546 

05-067-07002 

05-067-07003 

05-067-08213 

SUNDANCE GAS 
UNIT 

1 
LEMON GAS 

UNITG 
1 

JAMES COLE 
GAS UNIT "B" 

1 
COLE.JAMES 
GAS UNIT B 

2 
LEMON GAS 

UNITG 
2 

DOWNING, 
RALPH GAS 

UNIT A 
4 

DOWING RALPH 
GAS UNIT 

2 

TINKER 2-9 GU 
1 

SALLY JO 
LORETT GAS UT 

A 
1 

RALPH 
DOWNING GAS 

UTA 
1 

TINKER 2-9 GU 
2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSE 8 34N 8W 

LA PL^TA 067/34 
SWNW 8 34N 8W 

LA PLATA 067/34 
SWSE 8 34N 8W 

LAPLATA 067/34 
SWSW 8 34N 8W 

LAPLATA 067/34 
SWSW 8 34N 8W 

LAPLATA 067/34 
NESW 9 34N 8W 

LAPLATA 067/34 
NESW 9 34N 8W 

LAPLATA 067/34 
NWSE 9 34N 8W 

LAPLATA 067/34 
SENW 9 34N 8W 

LAPLATA 067/34 
SESE 9 34N 8W 

LAPLATA 067/34 
SWNE 9 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09206 

05-067-08497 

05-067-06559 

05-067-08936 

05-067-08935 

05-067-06614 

05-067-07791 

05-067-08677 

05-067-09137 

05-067-07686 

05-067-06337 

05-067-08917 

LORETT.SALLY 
JO GAS UNIT A 

4 
LORETT SALLY 

JO G.U. A 
2 

MAYFIELD GAS 
UNIT A 

1 
MAYFIELD GAS 

UNITB 
2 

MAYFIELD GAS 
UNIT A 

#2 
MAYFIELD GAS 

UNITB 
1 

TINKER GAS 
UNIT 

1 
FEDERAL 2-11 

GAS UNIT 
2 

GEORGE GAS 
UNIT 11-11 

3 

GEORGE 
11-Nov 

XAVIER GAS 
UNIT 

1 
GEORGE GAS 

UNIT11U-1 
2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNE 9 34N 8W 

LAPU\TA 067/34 
SWNE 9 34N 8W 

LAPLATA 067/34 
SESW 10 34N 8W 

LAPLATA 067/34 
SWNE 10 34N 8W 

LAPLATA 067/34 
SWNW 10 34N 8W 

U\ PLATA 067/34 
SWSE 10 34N 8W 

LAPLATA 067/34 
SWSE 10 34N 8W 

LAPLATA 067/34 
NESW 11 34N 8W 

LAPLATA 067/34 
NWNW 11 34N 8W 

LAPLATA 067/34 
NWNW 11 34N 8W 

LAPU\TA 067/34 
NWSE 11 34N 8W 

LAPLATA 067/34 
NWSE 11 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08916 

05-067-06556 

05-067-07538 

05-067-07156 

05-067-07124 

05-067-08704 

05-067-08204 

05-067-09100 

05-067-09054 

05-067-07125 

05-067-07698 

MAYFIELD GAS 
UNIT11U-1 

2 
MAYFIELD 11 U-

01 
#1 

FEDERAL 2-11 
1 

TINKER 
FEDERAL GU 

1 
DRY CREEK 

FEDERAL GU 
1 

TINKER 
FEDERAL GAS 

UNIT 
2 

LORETT 
FEDERAL GAS 

UNIT 
2 

NEIL GAS UNIT 
34-13 

4 
NEIL GAS UNIT 

34-13 
2 

LORETT 
FEDERAL GAS 

UNIT 
1 

JEAN GAS UNIT 
21-13 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSE 11 34N 8W 

LAPLATA 067/34 
NWSW 11 34N 8W 

LAPLATA 067/34 
SENW 11 34N 8W 

LAPLATA 067/34 
NWNW 12 34N 8W 

LAPLATA 067/34 
SESE 12 34N 8W 

LAPLATA 067/34 
SESW 12 34N 8W 

LAPLATA 067/34 
NENE 13 34N 8W 

LAPLATA 067/34 
NESW 13 34N 8W 

LAPLATA 067/34 
NESW 13 34N 8W 

LAPLATA 067/34 
NWNW 13 34N 8W 

LAPLATA 067/34 
SWNW 13 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09157 

05-067-09187 

05-067-07778 

05-067-06701 

05-067-08959 

05-067-09180 

05-067-07928 

05-067-07792 

05-067-09031 

05-067-07741 

05-067-07259 

05-067-08995 

JEAN GAS UNIT 
21-13 

3 
NEIL GAS UNIT 

34-13 
3 

NEIL 
34-13 

MAYFIELD GAS 
UNIT14U-1 

1 
DICKENS GAS 

UNIT 44-14 
2 

DICKENS GAS 
UNIT 44-14 

3 

DICKENS 44-14 
1 

FEDERAL 14-1 
1 

MAYFIELD GAS 
UNIT 14U-01 

2 
ANNALA 

FEDERAL GAS 
UNIT A 

1 
A G SPARKS 

GAS UNIT 
1 

A.G. SPARKS 
GAS UNIT 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNW 13 34N 8W 

LAPLATA 067/34 
SWSE 13 34N 8W 

LAPLATA 067/34 
SWSE 13 34N 8W 

LAPLATA 067/34 
NWNW 14 34N 8W 

LA PLATA 067/34 
SENE 14 34N 8W 

LAPLATA 067/34 
SESE 14 34N 8W 

LAPLATA 067/34 
SESE 14 34N 8W 

LAPLATA 067/34 
SWNW 14 34N 8W 

LAPLATA 067/34 
SWSW 14 34N 8W 

LAPLATA 067/34 
NENW 15 34N 8W 

LAPLATA 067/34 
NENW 15 34N 8W 

LAPLATA 067/34 
NWNE 15 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09114 

05-067-08958 

05-067-08338 

05-067-07687 

05-067-06566 

05-067-08334 

05-067-07786 

05-067-08971 

05-067-07417 

05-067-07694 

05-067-07720 

05-067-09268 

A.G,SPARKS 
GAS UNIT 

4 

MCCAW34-15 
2 

ANNALA 
FEDERAL GAS 

UNIT A 
2 

MCCAW 
34-15 

M W JOHNSON 
GUA 

2 
ROY ANNALA 
GAS UNIT A 

2 
ROY ANNALA 
GAS UNIT "A" 

1 
JONES GAS 
UNIT 34-16 

2 
MW JOHNSON G 

A 
1 

JONES 
34-16 

JAMES COLE 
GAS UNIT A 

1 
LEMON GAS 

UNITH 
3 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNE 15 34N 8W 

LAPLATA 067/34 
NWSW 15 34N 8W 

LAPLATA 067/34 
SWNE 15 34N 8W 

LAPLATA 067/34 
SWSE 15 34N 8W 

LAPLATA 067/34 
NENE 16 34N 8W 

LAPLATA 067/34 
NENE 16 34N 8W 

LA PL^TA 067/34 
NENW 16 34N 8W 

LAPLATA 067/34 
NESW 16 34N 8W 

LAPLATA 067/34 
NWNW 16 34N 8W 

LA PLATA 067/34 
SWSE 16 34N 8W 

LAPLATA 067/34 
NENW 17 34N 8W 

LAPLATA 067/34 
NWNE 17 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09267 

05-067-08346 

05-067-06561 

05-067-09273 

05-067-09274 

05-067-08347 

05-067-06657 

05-067-08285 

05-067-08701 

05-067-09098 

05-067-06615 

05-067-08932 

LEMON GAS 
UNITH 

4 
LEMON GAS 

UNITH 
2 

LEMON 
1-17U 

LEMON GAS 
UNIT J 

4 
LEMON GAS 

UNIT J 
3 

LEMON GAS 
UNIT J 

2 
LEMON GAS 

UNIT J 
1 

JAMES COLE 
GAS UNIT A 

2 
REA GAS UNIT 

18U-03 
2 

LEMON G.U. K 
3 

LEMON GAS 
UNITK 

1 
MORRIS,J,T.GAS 

UNIT A 
2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNE 17 34N 8W 

LAPLATA 067/34 
NWNE 17 34N 8W 

LA PLATA 067/34 
NWNW 17 34N 8W 

LAPLATA 067/34 
NWSE 17 34N 8W 

LAPLATA 067/34 
NWSE 17 34N 8W 

LAPLATA 067/34 
NWSE 17 34N 8W 

LAPLATA 067/34 
NWSW 17 34N 8W 

U\ PLATA 067/34 
SWNE 17 34N 8W 

LAPLATA 067/34 
NESE 18 34N 8W 

LAPLATA 067/34 
NWNE 18 34N 8W 

LAPLATA 067/34 
NWNE 18 34N 8W 

LAPLATA 067/34 
SENE 18 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07328 

05-067-06686 

05-067-09189 

05-067-09190 

05-067-09101 

05-067-08488 

05-067-06659 

05-067-08320 

05-067-08790 

05-067-07317 

05-067-06780 

05-067-06219 

J-T MORRIS GAS 
UNIT "A" 

1 

REA18U-3 
1 

REA GAS UNIT 
18U-3 

3 
REA GAS UNIT 

18U-3 
4 

LEMON G.U. K 
4 

LEMON GAS 
UNITK 

2 

LUNT 
19-1 

SOUTHERN UTE 
ALLOTTEE GU 

BC 
2 

LUNT GAS UNIT 
19-01 

2 
SOUTHERN UTE 
ALLOI I tEGAS 

1 

UTE 1A-20 
NO.2 

MCCAW UNIT 
3 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENW 18 34N 8W 

LAPLATA 067/34 
SESW 18 34N 8W 

LAPLATA 067/34 
SESW 18 34N 8W 

LAPLATA 067/34 
SESW 18 34N 8W 

LAPLATA 067/34 
SWNW 18 34N 8W 

LAPLATA 067/34 
SWNW 18 34N 8W 

LAPLATA 067/34 
NENW 19 34N 8W 

LA PLATA 067/34 
NWNE 19 34N 8W 

LAPLATA 067/34 
SESW 19 34N 8W 

LAPLATA 067/34 
SWSE 19 34N 8W 

LAPLATA 067/34 
NWNE 20 34N 8W 

LAPLATA 067/34 
NWSE 20 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06619 

05-067-06655 

05-067-08883 

05-067-08910 

05-067-07010 

05-067-07009 

05-067-07705 

05-067-07779 

05-067-09018 

05-067-08945 

05-067-08215 

05-067-07727 

UTE GAS UNIT 
1A-20 
NO.I 

MCCAW 
20-1 

KENNEDY GU A 
2 

LEROY MCCAW 
GAS UNIT B 

2 
KENNEDY GAS 

UNIT A 
1 

LEROY MCCAW 
GAS UNIT B 

1 

BLACK 
21-22 

MCMANUS 
33-22 

BLACK GAS UNIT 
21-22 

2 
MCMANUS GAS 

UNIT 33-22 
2 

TAYLOR GAS 
UNIT 21-23 

2 

TAYLOR 
21-23 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENW 20 34N 8W 

LAPLATA 067/34 
SWSW 20 34N 8W 

LAPLATA 067/34 
NWNW 21 34N 8W 

LAPLATA 067/34 
NWSE 21 34N 8W 

LAPLATA 067/34 
SESW 21 34N 8W 

L^ PLATA 067/34 
SWNE 21 34N 8W 

LAPLATA 067/34 
NENW 22 34N 8W 

LAPLATA 067/34 
NWSE 22 34N 8W 

LAPLATA 067/34 
SENE 22 34N 8W 

LAPLATA 067/34 
SWSW 22 34N 8W 

LAPLATA 067/34 
NENE 23 34N 8W 

LAPLATA 067/34 
NENW 23 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07916 

05-067-09300 

05-067-09301 

05-067-07851 

05-067-07723 

05-067-07890 

05-067-07713 

05-067-08954 

05-067-08835 

05-067-07913 

05-067-08810 

05-067-07373 

Wll 1 
34-23 

COGBURN GAS 
UNIT A 

4 
COGBURN GAS 

UNIT A 
2 

COGBURN GAS 
UNIT "A" 

1 

POWELL 
22-26 

LAMKE GAS 
UNIT A 

1 

KRAJACK 
43-27 

LAMKE GS UNIT 
A 
2 

KRAJACK GAS 
UNIT 43-27 

2 
HJERMSTAD 
GAS UNIT A 

2 
MCCAW GAS 

UNITC 
2 

MCCAW GAS 
UNIT "C" 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESW 23 34N 8W 

LAPLATA 067/34 
NENE 24 34N 8W 

LAPLATA 067/34 
NENE 24 34N 8W 

LAPLATA 067/34 
NENW 24 34N 8W 

LAPLATA 067/34 
SENW 26 34N 8W 

LAPLATA 067/34 
NENW 27 34N 8W 

LAPLATA 067/34 
NESE 27 34N 8W 

LAPLATA 067/34 
SWNE 27 34N 8W 

LAPLATA 067/34 
SWSE 27 34N 8W 

LAPLATA 067/34 
NWSE 28 34N 8W 

LAPLATA 067/34 
NWSW 28 34N 8W 

LAPLATA 067/34 
SENW 28 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08843 

05-067-06681 

05-067-07527 

05-067-08407 

05-067-08286 

05-067-07046 

05-067-06974 

05-067-08710 

05-067-08832 

05-067-08757 

05-067-07229 

05-067-07047 

HJERMSTAD 
GAS UNIT A 

3 

CREEK 
29-1 

MCCAW GAS 
UNITD 

1 
CREEK GAS 
UNIT 29-1 

2 
McCAW GAS 

UNITD 
2 

SOUTHERN UTE 
GAS UNIT DD 

1 
BELLING GAS 

UNIT 
1 

BELLINO GAS 
UNIT 

2 
SOUTHERN UTE 

TRIBAL FF 
2 

SOUTHERN UTE 
TRIBAL EE 

2 
SOUTHERN UTE 

TRIBAL FF 
1 

SOUTHERN UTE 
TRIBAL EE 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

lopoo 
BP AMERICA PRODUCTION 

COM|i>ANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNE 28 34N 8W 

LAPLATA 067/34 
NENE 29 34N 8W 

LAPLATA 067/34 
NWNW 29 34N 8W 

LAPLATA 067/34 
NWSE 29 34N 8W 

LAPLATA 067/34 
SESW 29 34N 8W 

LAPLATA 067/34 
NESE 30 34N 8W 

LAPLATA 067/34 
NWNW 30 34N 8W 

LAPLATA 067/34 
SWNE 30 34N 8W 

LAPLATA 067/34 
NWSW 31 34N 8W 

LAPLATA 067/34 
SENW 31 34N 8W 

LAPLATA 067/34 
SESE 31 34N 8W 

LAPLATA 067/34 
SWNW 31 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08780 

05-067-09282 

05-067-06990 

05-067-06989 

05-067-08329 

05-067-09327 

05-067-07777 

05-067-08859 

05-067-08879 

05-067-09226 

05-067-06551 

05-067-07710 

REA.EARL GAS 
UNIT 

2 
REA, RONALD 

GAS UNIT 
3 

RONALD REA 
GAS UINIT 

1 
EARL REA GAS 

UNIT 
1 

RONALD REA 
GAS UNIT 

2 
REA, RONALD 

GAS UNIT 
4 

MOSKETTI 
43-33 

MOSKETTI GU 
43-33 

2 
MABEL PAYNE 

GU 01-33 
2 

PAYNE, MABEL 1 
33 
3 

PAYNE MABEL 
C 

Jan-33 

HRONICH 
21-34 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
NWNE 32 34N 8W 

LAPLATA 067/34 
SESW 32 34N 8W 

LAPLATA 067/34 
SESW 32 34N 8W 

LAPLATA 067/34 
SWNE 32 34N 8W 

LAPLATA 067/34 
SWSE 32 34N 8W 

LAPLATA 067/34 
SWSE 32 34N 8W 

LA PLATA 067/34 
NESE 33 34N 8W 

LAPLATA 067/34 
SENE 33 34N 8W 

LAPLATA 067/34 
SWNW 33 34N 8W 

LAPLATA 067/34 
SWSW 33 34N 8W 

LAPLATA 067/34 
SWSW 33 34N 8W 

LAPLATA 067/34 
NENW 34 34N 8W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07896 

05-067-08836 

05-067-09188 

05-067-08764 

05-067-07963 

05-067-07944 

05-067-06796 

05-067-06710 

05-067-06712 

05-067-06832 

05-067-08494 

05-067-06960 

KLUSMAN 33-34 
1 

HRONICH GAS 
UNIT 21-34 

2 
KLUSMAN GAS 

UNIT 33-34 
4 

KLUSMAN GAS 
UNIT 33-34 

2 
SOUTHERN UTE 

GAS UNIT W 
1 

SOUTHERN UTE 
GAS UNIT 

AE1 
SOUTHERN UTE 

TRIBAL "A" 
5 

#1M SOUTHERN 
UTE TRIBAL A 

SOUTHERN UTE 
TRIBAL A 

2-May 
SOUTHERN UTE 

TRIBAL A 
4 

HESTER GAS 
UNIT 

2 
HELEN CRAIG 

GAS UNIT 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BU\NCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSE 34 34N 8W 

LAPLATA 067/34 
SENE 34 34N 8W 

LAPLATA 067/34 
SESW 34 34N 8W 

LAPLATA 067/34 
SESW 34 34N 8W 

LAPLATA 067/34 
NWSE 35 34N 8W 

L̂ t PLATA 067/34 
SWNW 35 34N 8W 

LAPLATA 067/34 
NENE 36 34N 8W 

LAPLATA 067/34 
NESW 36 34N 8W 

LAPLATA 067/34 
SWNW 36 34N 8W 

LAPLATA 067/34 
SWSE 36 34N 8W 

LAPLATA 067/34 
NENE 2 34N 9W 

LAPLATA 067/34 
SENW 9 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

• ' • ' ' • 1 — - — — — . - - . - ^ 

05-067-08484 

05-067-06651 

05-067-07379 

05-067-07424 

05-067-08750 

05-067-08877 

05-067-09276 

05-067-07261 

05-067-09336 

05-067-08950 

05-067-08875 

DUSTIN GAS 
UNIT 09-01 

2 

DUSTIN 
1-Sep 

EVERETT JONES 
GAS UT A 

1 
WEBB REEDER 

GAS UNIT A 
1 

JONES.EVERETT 
GAS UNIT 

2 
WEBB-REEDER 

GAS UNIT A 
2 

LINDINER-
SLATION GAS 

UNIT A 
3 

LINDER-SLATIN 
GAS UNIT A 

1 

LINDNER-SLATIN 
GAS UNIT A 

4 
LINDER-SLATIN 

GAS UNIT A 
2 

COWAN, GRACE 
P. TRUSTG.U,A 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESW 9 34N 9W 

LA PLATA 067/34 
SWSE 9 34N 9W 

LAPLATA 067/34 
NESE 10 34N 9W 

LA PLATA 067/34 
NESE 10 34N 9W 

LAPLATA 067/34 
NESE 10 34N 9W 

LAPLATA 067/34 
NESW 10 34N 9W 

LAPLATA 067/34 
SENW 10 34N 9W 

LAPLATA 067/34 
SENW 10 34N 9W 

LAPLATA 067/34 
SWSW 10 34N 9W 

LAPLATA 067/34 
SWSW 10 34N 9W 

LAPLATA 067/34 
NESW 11 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08885 

05-067-07874 

05-067-06977 

05-067-07039 

05-067-08672 

05-067-07418 

05-067-08733 

05-067-08205 

05-067-06767 

05-067-08209 

05-067-07855 

05-067-06951 

WEBB-REEDER 
GAS UNIT B 

2 
WEBB-REEDER 

GAS UNIT B 
1 

JONES GAS 
UNIT 

1 
HESTER GAS 

UNIT 
1 

JONES GU 
2 

GRACEP 
COWEN TRUST 

GUA 
1 

LARSEN GS 
UNIT 1-12 

2 
ALICE LORENZ 

GAS UNIT 
2 

LARSEN 
12-Jan 

SOUTHERN UTE 
12U-1 

2 
POFF GAS UNIT 

"A" 
1 

ALICE LORENZ 
GAS UNIT 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENW 11 34N 9W 

LAPLATA 067/34 
SENW 11 34N 9W 

LAPLATA 067/34 
SENW 11 34N 9W 

LAPLATA 067/34 
SESE 11 34N 9W 

LfltPL^TA 067/34 
SESW 11 34N 9W 

LAPLATA 067/34 
SWSE 11 34N 9W 

LAPLATA 067/34 
NESW 12 34N 9W 

LA PLATA 067/34 
NESW 12 34N 9W 

LAPLATA 067/34 
NWSE 12 34N 9W 

LAPLATA 067/34 
SENE 12 34N 9W 

LAPLATA 067/34 
SENW 12 34N 9W 

LAPLATA 067/34 
SENW 12 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06691 

05-067-08414 

05-067-08413 

05-067-06785 

05-067-07570 

05-067-06981 

05-067-08673 

05-067-08842 

05-067-07157 

05-067-07423 

05-067-08970 

05-067-09270 

SOUTHERN UTE 
12U-1 

FASSETT GAS 
UNIT 2-13 

2 
HILL LELAND 
GAS UNIT A 

2 

FASSETT 
13-Feb 

LELAND HILL 
GAS UNIT 'A' 

1 
CHAPMAN GAS 

UNIT A 
1 

JOHNSON, V.K. 
GAS UNIT A 

2 
CHAPMAN GAS 

UNIT A 
2 

V-K JOHNSON 
GU 

1 

SIMON SIMON 
LAND & CATTLE 

15U-2R 
LINDNER GAS 

UNIT A 
2 

LINDNER GAS 
UNIT A 

4 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWSE 12 34N 9W 

LAPLATA 067/34 
NESE 13 34N 9W 

LAPLATA 067/34 
NWSW 13 34N 9W 

LAPLATA 067/34 
SWNE 13 34N 9W 

LAPLATA 067/34 
SWNW 13 34N 9W 

LAPLATA 067/34 
NENW 14 34N 9W 

LAPLATA 067/34 
NWNE 14 34N 9W 

LAPLATA 067/34 
SESW 14 34N 9W 

LAPLATA 067/34 
SWSE 14 34N 9W 

LAPLATA 067/34 
NESW 15 34N 9W 

LAPLATA 067/34 
NWNE 15 34N 9W 

LAPLATA 067/34 
NWNE 15 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08388 

05-067-07419 

05-067-08342 

05-067-08344 

05-067-06223 

05-067-06952 

05-067-08708 

05-067-08724 

05-067-06964 

05-067-07011 

05-067-08411 

05-067-06959 

SIMON LAND 
AND CATTLE 

COM 
2 

LINDNER GAS 
UNIT A 

1 
CRAIG GAS 

UNIT 
2 

MCMAHON GAS 
UNIT 

2 

CRAIG UT 
1 

MCMAHAN GAS 
UNIT A 

1 
HOTTER.JOE 
A.GAS UNIT 

2 
HOTTER GAS 

UNIT A 
2 

JOE A HOTTER 
GAS UNIT 

1 
HOTTER GAS 

UNIT A 
1 

CLARY GAS 
UNIT 

2 
CLARY GAS 

UNIT 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSW 15 34N 9W 

LAPLATA 067/34 
SENW 15 34N 9W 

LAPLATA 067/34 
NENE 16 34N 9W 

LAPLATA 067/34 
NWSW 16 34N 9W 

LAPLATA 067/34 
SENW 16 34N 9W 

LAPLATA 067/34 
SWSE 16 34N 9W 

LAPLATA 067/34 
NESE 17 34N 9W 

LAPLATA 067/34 
NESW 17 34N 9W 

LAPLATA 067/34 
NWNE 17 34N 9W 

LAPLATA 067/34 
NWSW 17 34N 9W 

LAPLATA 067/34 
SWSE 18 34N 9W 

LAPLATA 067/34 
SWSW 18 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06968 

05-067-08399 

05-067-08422 

05-067-07274 

05-067-06950 

05-067-08403 

05-067-08506 

05-067-06849 

05-067-07420 

05-067-08364 

05-067-07040 

WEASELSKIN 
GAS UNIT 

1 

RAY,BILLY 
2 

WEASELSKIN 
GAS UNIT 

2 
BILLY RAY GAS 

UNIT 
1 

ARTHUR MASON 
GAS UNIT B 

1 
MASON, 

ARTHUR GAS 
UNIT A 

MASON ARTHUR 
GAS UNIT B 

2 
MASON, 

ARTHUR GAS 
UNIT A 

1 

SIMON 21U-1R 
1 

GROFF GAS 
UNIT A 

2 
GROFF GAS 

UNIT A 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NENE 19 34N 9W 

LAPLATA 067/34 
NESW 19 34N 9W 

LAPLATA 067/34 
SENE 19 34N 9W 

LAPLATA 067/34 
SWNW 19 34N 9W 

LAPLATA 067/34 
NWNE 20 34N 9W 

LAPLATA 067/34 
NWSW 20 34N 9W 

LAPLATA 067/34 
SESE 20 34N 9W 

LAPLATA 067/34 
SWSW 20 34N 9W 

LAPLATA 067/34 
NENE 21 34N 9W 

LAPLATA 067/34 
NESE 21 34N 9W 

LAPLATA 067/34 
SESW 21 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08379 

05-067-08359 

05-067-06953 

05-067-06994 

05-067-08360 

05-067-08968 

05-067-09307 

05-067-09366 

05-067-08965 

05-067-08966 

05-067-07186 

SIMON LAND & 
CATTLE 21U-1R 

2 
SIMON LAND & 

CATTLE 
COMPANY 
1/22/2002 

SIMON LAND 
AND CATTLE CO 

22-1 
ROGER D 

KELLEY GAS 
UNIT 

1 

KELLEY, ROGER 
D. GAS UNIT 
PICCOLI GAS 

UNIT A 
2 

PICCOLI GAS 
UNIT A 

4 
PICCOLI GAS 

UNIT A 
3 

LINDNER 
23-1R 

LINDNER 23-1 
2 

PICCOLI GAS 
UNIT A 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LA PLATA 067/34 
SWNW 21 34N 9W 

LAPLATA 067/34 
NENE 22 34N 9W 

LAPLATA 067/34 
NENW 22 34N 9W 

LAPLATA 067/34 
NWSE 22 34N 9W 

LAPLATA 067/34 
NWSW 22 34N 9W 

LAPLATA 067/34 
NESE 23 34N 9W 

L^ PLATA 067/34 
NESE 23 34N 9W 

LAPLATA 067/34 
NESE 23 34N 9W 

LAPLATA 067/34 
SENW 23 34N 9W 

LOt PLATA 067/34 
SENW 23 34N 9W 

LA PLATA 067/34 
SWSE 23 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07192 

05-067-08727 

05-067-08424 

05-067-06601 

05-067-08728 

05-067-07421 

05-067-06816 

05-067-08377 

05-067-09299 

05-067-08969 

05-067-06954 

SOUTHERN UTE 
TRIBAL 1 1 

1 
SOUTHERN UTE 

TRIBAL, I 1 
2 

FASSETT GAS 
UNIT 24-01 

2 

FASSETT 
24-1 

JEFFERIES GAS 
UNIT A 

2 
JEFFERIES GAS 

UNIT A 
1 

FEDERAL LAND 
BANKS 

1 
FEDERAL LAND 

BANKB 
2 

PICCOLI 
RANCHES GAS 

UNIT 
4 

PICCOLI 
RANCHES GAS 

UNIT 
2 

PICCOLI 
RANCHES 

1 
CUGNINI GAS 

UNIT A 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LAPLATA 067/34 
NESE 24 34N 9W 

LAPLATA 067/34 
NESW 24 34N 9W 

LAPLATA 067/34 
NWNE 24 34N 9W 

LSk PLATA 067/34 
SWNW 24 34N 9W 

LAPLATA 067/34 
NENE 25 34N 9W 

LAPLATA 067/34 
NENW 25 34N 9W 

LAPLATA 067/34 
NESE 25 34N 9W 

LAPLATA 067/34 
SWSW 25 34N 9W 

LAPLATA 067/34 
NENE 26 34N 9W 

LAPLATA 067/34 
NENE 26 34N 9W 

LAPLATA 067/34 
NESE 26 34N 9W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08504 

05-067-06850 

05-067-08871 

05-067-06972 

05-067-06877 

05-067-08840 

05-067-08852 

05-067-07081 

05-067-08922 

05-067-06957 

05-067-08343 

05-067-06982 

2 

CUGNINI "A" GU 
1 

WHITE.FRANCIS 
GAS UNIT A 

2 
SIMON LAND & 

CA 1 1 LE CO 
27-1 

WHITE, F. GAS 
UNIT A 

1 
SIMON 

LAND&CAIILE 
CO.N027-1 

2 

L.A. DAUGHETEE 
GU 

2 
K CRAIG GAS 

UNIT'A' 
1 

K, CRAIG GU 
2 

L A DAUGHETEE 
GAS UNIT 

1 

PHILLIPS GAS 
UNIT A 

PHILLIPS GU 
A/PLA 
6-Jan 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

NESW 26 34N 9W 

LAPLATA 067/34 
SWNW 26 34N 9W 

LA PLATA 067/34 
NWNE 27 34N 9W 

LAPLATA 067/34 
NWNW 27 34N 9W 

LAPLATA 067/34 
NWSE 27 34N 9W 

LAPLATA 067/34 
SESW 27 34N 9W 

LAPLATA 067/34 
NESW 28 34N 9W 

LAPLfl.TA 067/34 
NWNW 28 34N 9W 

LAPLATA 067/34 
SENE 28 34N 9W 

LAPLATA 067/34 
SESE 28 34N 9W 

LA PLATA 067/34 
NENE 33 34N 9W 

LAPLATA 067/34 
NWSE 33 34N 9W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08834 

05-067-06840 

05-067-06841 

05-067-06817 

05-067-09379 

05-067-08331 

05-067-08333 

05-067-06818 

05-067-06819 

05-067-08262 

05-067-08261 

ZELLITTI GU A 
2 

ZELLITTI GAS 
UNIT 

IA 
TURNER 

SECURITIES GU 
A 
1 

FED. LAND BANK 
UNIT "A" 

1 
FEDERAL LAND 

BANK GUA 
3 

TURNER 
SECURITIES 

GAS UNI 
2 

FEDERAL LAND 
BANK A 

2 
FED. LAND BANK 

UNIT "C" 
1 

FEDERAL LAND 
BANK 'D' UT 

1 
FEDERAL LAND 

BANKD 
2 

FEDERAL LAND 
BANKC 

2 
MAGOON GAS 

UNITC 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLfltNCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 

LA PLATA 067/34 
SENW 34 34N 9W 

LAPLATA 067/34 
SWNE 34 34N 9W 

LAPLATA 067/34 
NWNW 35 34N 9W 

LA PLATA 067/34 
NWSE 35 34N 9W 

LAPLATA 067/34 
NWSE 35 34N 9W 

LAPLATA 067/34 
SWNE 35 34N 9W 

LAPLATA 067/34 
SWSW 35 34N 9W 

LAPLATA 067/34 
NENW 36 34N 9W 

LAPLATA 067/34 
SESE 36 34N 9W 

LAPLATA 067/34 
SESW 36 34N 9W 

LA PLATA 067/34 
SWNE 36 34N 9W 

LAPLATA 067/34 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08376 

05-067-07400 

05-067-08324 

05-067-07151 

05-067-07414 

05-067-07887 

05-067-07126 

05-067-07152 

05-067-08898 

05-067-07334 

05-067-07082 

05-067-08326 

1 
MAGOON 

FEDERAL GU B 
1 

MAGOON GAS 
UNITD 

1 

FEINBERGGUB 
1 

MILLER GAS 
UNIT 

1 
SAULS CREEK 
GAS UNIT "B" 

1 

SAULS CREEK 
3 

FEINBERG GU C 
1 

FEINBERG GAS 
UNITC 

2 

FEDERAL 28-01 
1 

MAGOON 
FEDERAL GAS 

UNIT 

1 
MAGOON 

FEDERAL GAS 
UNIT 

2 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

NESW 19 35N 6W 

LAPLATA 067/34 
SESE 19 35N 6W 

LAPLATA 067/34 
NESW 20 35N 6W 

LA PLATA 067/34 
SWSE 20 35N 6W 

LAPLATA 067/34 
SWSE 21 35N 6W 

LAPLATA 067/34 
NENW 27 35N 6W 

LAPU\TA 067/34 
SWSE 27 35N 6W 

LAPLATA 067/34 
NWNW 28 35N 6W 

LAPLATA 067/34 
NWSW 28 35N 6W 

LAPLATA 067/34 
SESE 28 35N 6W 

LAPLATA 067/34 
NENW 29 35N 6W 

LAPLATA 067/34 
SENE 29 35N 6W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08897 

05-067-07012 

05-067-06903 

05-067-09077 

05-067-08325 

05-067-07088 

05-067-06904 

05-067-06948 

05-067-08961 

05-067-06949 

05-067-07069 

05-067-08880 

PAYNE EVELYN 
E 
2 

EVELYN PAYNE 
E 
1 

PARRY LAND 
COMPANY B 

1 
DULIN GAS UNIT 

C 
2 

PARRY LAND 
COMPANY GAS 

UN 
2 

ROBERT DULIN 
GAS UNIT "C" 

1 
EVELYN PAYNE 

C 
1 

EVELYN PAYNE 
GAS UNIT D 

1 
PAYNE EVELYN 

D 
2 

EVELYN PAYNE 
GAS UNIT C 

2 
EVELYN PAYNE 

GAS UNIT F 
1 

PAYNE.EVELYN 
GAS UNIT A 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SESW 29 35N 6W 

LAPLATA 067/34 
SWSE 29 35N 6W 

LA PLATA 067/34 
NESE 30 35N 6W 

LAPLATA 067/34 
NWSW 30 35N 6W 

LAPLATA 067/34 
SENE 30 35N 6W 

LAPLATA 067/34 
SENW 30 35N 6W 

LAPLATA 067/34 
NENE 31 35N 6W 

LAPLATA 067/34 
NESE 31 35N 6W 

LAPLATA 067/34 
NESW 31 35N 6W 

LAPLATA 067/34 
SENW 31 35N 6W 

LAPLATA 067/34 
NWSE 32 35N 6W 

LAPLATA 067/34 
NWSW 32 35N 6W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08881 

05-067-06778 

05-067-07390 

05-067-08882 

05-067-07245 

05-067-08332 

05-067-07030 

05-067-07127 

05-067-07159 

05-067-07205 

05-067-09079 

PAYNE,EVELYN 
GAS UNIT F 

2 
EVELYN PAYNE 

GAS UNIT A 
1 

ALBRIGHT 
FEDERAL GAS 

UNIT 
1 

ALBRIGHT 
TRIMBLE GU 

2 
ALBRIGHT-

TRIMBLE GAS 
UT 

1 
ALBRIGHT 

FEDERAL GAS 
UNIT 

2 

SAULS CREEK 
1 

SAULS CREEK 
2 

STATE OF 
COLORADO AX 

1 
LITTON 

FEDERAL GAS 
UNIT 

1 
LITTON 

FEDERAL G.U. 
2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BU\NCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SENE 32 35N 6W 

LAPLATA 067/34 
SENW 32 35N 6W 

LAPLATA 067/34 
NWSE 33 35N 6W 

LAPLATA 067/34 
NWSW 33 35N 6W 

LA PU^TA 067/34 
SENW 33 35N 6W 

LAPLATA 067/34 
SWNE 33 35N 6W 

LAPLATA 067/34 
NENW 34 35N 6W 

LAPLATA 067/34 
NESE 34 35N 6W 

LAPLATA 067/34 
NESE 16 35N 7W 

LAPLATA 067/34 
NESE 18 35N 7W 

U\PLa.TA 067/34 
SESW 18 35N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-09080 

05-067-07233 

05-067-07174 

05-067-08630 

05-067-07176 

05-067-07175 

05-067-08629 

05-067-07070 

05-067-09042 

05-067-07234 

05-067-07060 

05-067-08991 

WILBOURN 
FEDERAL G.U. 

2 
WILBOURN 

FEDERAL GAS 
UNIT 

1 
CUNDIFF 

FEDERAL GU B 
1 

CUNDIFF FED, 
GAS UNIT A 

2 
CUNDIFF GAS 

UNITC 
1 

CUNDIFF 
FEDERAL GU A 

1 
CUNDIFF GAS 

UNITC 
2 

REINSCH GAS 
UNIT 

1 
REINSCH GAS 

UNIT 
2 

LEWIS GAS 
UNIT 

1 
GOEGLEIN GAS 

UNIT 
1 

GOEGLEIN GAS 
UNIT 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NENE 19 35N 7W 

LAPLATA 067/34 
NENW 19 35N 7W 

LA PLATA 067/34 
NESE 19 35N 7W 

LAPLATA 067/34 
NESW 20 35N 7W 

LAPLATA 067/34 
NWSE 20 35N 7W 

LAPLATA 067/34 
SENW 20 35N 7W 

LAPLATA 067/34 
SWNE 20 35N 7W 

LAPLATA 067/34 
NESE 21 35N 7W 

LAPLATA 067/34 
NWSE 21 35N 7W 

LA PLATA 067/34 
SWNW 21 35N 7W 

LAPLATA 067/34 
NWSE 22 35N 7W 

LAPLATA 067/34 
SESW 22 35N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-06921 

05-067-06909 

05-067-07194 

05-067-08371 

05-067-08348 

05-067-08355 

05-067-07075 

05-067-07076 

05-067-07296 

05-067-07177 

05-067-08356 

05-067-09010 

HUNTINGTON 
GAS UNIT A 

1 
CONRAD GAS 

UNIT A 
1 

WOMMER GAS 
UNIT A 

1 
WOMMER GAS 

UNIT A 
2 

DULIN, ROBERT 
GAS UNIT A 

DULIN, ROBERT 
GAS UNIT B 

ROBERT DULIN 
A 
1 

ROBERT DULIN 
GAS UNIT B 

1 

DULIN, ROBER, 
GAS UNIT D 

BOWERS GAS 
UNIT 

1 
ROBERT DULIN 

GAS UNIT D 
2 

BOWERS GAS 
UNIT 

2 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
SWNE 22 35N 7W 

LAPL^TA 067/34 
SWSW 23 35N 7W 

LAPLATA 067/34 
NWSE 24 35N 7W 

LA PLATA 067/34 
SESW 24 35N 7W 

Uk PLATA 067/34 
NESW 25 35N 7W 

LAPLATA 067/34 
NWNE 25 35N 7W 

LAPLATA 067/34 
NWSE 25 35N 7W 

LAPLATA 067/34 
SENW 25 35N 7W 

LAPLATA 067/34 
NWSE 26 35N 7W 

LAPLATA 067/34 
SENW 26 35N 7W 

LAPLATA 067/34 
SWNE 26 35N 7W 

LAPLATA 067/34 
SWSW 26 35N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07138 

05-067-07195 

05-067-08357 

05-067-08362 

05-067-07165 

05-067-07071 

05-067-08394 

05-067-08358 

05-067-07203 

05-067-08336 

05-067-07168 

CONRAD RANCH 
GUB 

1 
STREETER GAS 

UNITB 
1 

STREETER GAS 
UNITB 

2 
CONRAD GAS 

UNITB 
2 

MONTGOMERY 
FEDERAL G U 

1 
STREETER 

FEDERAL GAS 
UNIT 

1 
MONTGOMERY 
FEDERAL GU 

2 
STREETER 

FEDERAL GAS 
UNIT 

2 
HANCOCK 

FEDERAL GAS 
UNIT 

1 
HANCOCK GAS 

UNIT 
2 

KLEIN FEDERAL 
GU 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NENW 27 35N 7W 

LAPLATA 067/34 
NESW 27 35N 7W 

LA PLATA 067/34 
NWSE 27 35N 7W 

LAPLATA 067/34 
SWNE 27 35N 7W 

LAPLATA 067/34 
NWNW 28 35N 7W 

LAPLATA 067/34 
SESE 28 35N 7W 

LAPLATA 067/34 
SESW 28 35N 7W 

LAPLATA 067/34 
SWNE 28 35N 7W 

LAPLATA 067/34 
NENW 29 35N 7W 

LAPLATA 067/34 
NWNE 29 35N 7W 

LAPLATA 067/34 
NWSE 29 35N 7W 

Page 90 



WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-07148 

05-067-07204 

05-067-06558 

05-067-06920 

05-067-06944 

05-067-08678 

05-067-08681 

05-067-07238 

05-067-06546 

05-067-07139 

05-067-07153 

WALLACE 
GULCH 

FEDERAL A 
1 

RICHARDSON 
FEDERAL GAS 

UT 
1 

GEARHART 
31-Jan 

RICHARDSON 
GAS UNIT A 

1 
GEARHART GAS 

UTA 
1 

GEARHART1 -
32 GAS UNIT 

2 

SMITH FEDERAL 
GAS UNIT 

2 

SMITH FEDERAL 
GAS UNIT 

1 

GEARHART 
Jan-32 
MILLER 

FEDERAL GU 
1 

HUMISTON GU 
1 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWSE 30 35N 7W 

L^ PLATA 067/34 
SWNW 30 35N 7W 

LAPLATA 067/34 
NESE 31 35N 7W 

LA PLATA 067/34 
NWNW 31 35N 7W 

LAPLATA 067/34 
SESE 31 35N 7W 

LAPLATA 067/34 
SENW 32 35N 7W 

LAPLATA 067/34 
SWNE 32 35N 7W 

LAPLATA 067/34 
SWSE 32 35N 7W 

LAPLATA 067/34 
SWSW 32 35N 7W 

LAPLATA 067/34 
NENW 33 35N 7W 

LAPLATA 067/34 
NESE 33 35N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08393 

05-067-08392 

05-067-09199 

05-067-07141 

05-067-07140 

05-067-07655 

05-067-08999 

05-067-06962 

05-067-07005 

05-067-07004 

MILLER 
FEDERAL GAS 

UNIT 
2 

SOWER 
FEDERAL GAS 

UNIT 
2 

WOLTER.EMMET 
T GAS UNIT 

2 
EMMETT 

WALTER GU 
1 

SOWER 
FEDERAL GAS 

UNIT 
1 

ISAAC TRUST 
GUA 

1 
DULIN ROBERT 

GAS UNIT 
2 

ROBERT DULIN 
GAS UNIT 

1 

STATE OF 
COLORADO AW 

2 

STATE OF 
COLORADO AW 

1 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

LAPLATA 067/34 
NWNE 33 35N 7W 

LAPLATA 067/34 
NESW 34 35N 7W 

LAPLATA 067/34 
SENE 34 35N 7W 

LAPLATA 067/34 
SESE 34 35N 7W 

LAPLATA 067/34 
SWNW 34 35N 7W 

LAPLATA 067/34 
NWSE 35 35N 7W 

LAPLATA 067/34 
NWSW 35 35N 7W 

LAPLATA 067/34 
SWNW 35 35N 7W 

LAPLATA 067/34 
NESE 36 35N 7W 

LA PLATA 067/34 
NWNW 36 35N 7W 
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WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 

05-067-08657 

05-067-08656 

05-067-07161 

05-067-06507 

05-067-07247 

05-067-07248 

05-067-06536 

05-067-06571 

05-067-06505 

05-067-08664 

05-067-07754 

STATE OF 
COLORADO AW 

4 

STATE OF 
COLORADO AW 

3 
TYCKSEN GAS 

UNIT A 
1 

RICHARDSON 
25-Jan 

HARTMAN GAS 
UNIT 

1 
LOBATO GAS 

UNIT A 
1 

DAVIS 
28-Jan 
STATE-

CHASTAIN 
31-Jan 

SHOEMAKER 
Jan-34 

SHOEMAKER 
GAS UNIT 1-34 

2 
RICHARDSON 

GUF 
1 

RICHARDSON 
GUE 

BP AMERICA PRODUCTION 
COMPANY 

10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

10000 
BP AMERICA PRODUCTION 

COMPANY 
10000 

BP AMERICA PRODUCTION 
COMPANY 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 

IGNACIO BLANCO 
38300 
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PREFACE 

Regulatory Framevvork for Tribal Visibility Iniplementation Plans 

The Regional Haze Rule explicitly recognizes the authority of tribes to implement the provisions 
ofthe Rule, in accordance with principles of Federal Indian law, and as provided by the Clean 
Air Act (CAA) §301(d) and the Tribal Authority Rule (TAR) (40 CFR §§49.1- .11). Those 
provisions create the following framework: 

1. Absent special circumstances, reservation lands are not subject to state jurisdiction. 

2. Federally recogmzed tribes may apply for and receive delegation of federal authority to 
implement CAA programs, including visibility regulation, or "reasonably severable" elements of 
such programs (40 CFR §§49.3,49.7). The mechanism for this delegation is a Tribal 
Implementation Plan (TIP). A reasonably severable element is one that is not integrally related 
to program elements that are not included ui the plan submittal, and is consistent with applicable 
statutory and regulatory requirements. 

3. The Regional Haze Rule expressly provides that tribal visibility programs are "not dependent 
on the strategies selected by the state or states in which the tribe is located" (64. Fed. Reg. 
35756), and that the authority to hnplement §309 TIPs extends to all tribes within the GCVTC 
region (40 CFR §51.309(d)(12). 

4. The EPA has indicated that under the TAR tribes are not required to submit §309 TIPs by the 
end of 2003; rather they may choose to opt-in to §309 programs at a later date (67 Fed. Reg. 
30439). 

5. Where a tribe does not seek delegation through a TIP, EPA, as necessary and appropriate, will 
promulgate a Federal Implementation Plan (FIP) within reasonable timefi-ames to protect air 
quality in Indian country (40 CFR §49.11). EPA is conmiitted to consulting with tribes on a 
govemment to govemment basis in developing tribe-specific or generally applicable TIPs where 
necessary (See, e.g., 63 Fed. Reg.7263-64). 

The amount of modification necessary will vary considerably from tribe to tribe. The authors 
have striven to ensure that all references to tribes in the document are consistent with principles 
of tribal sovereignty and autonomy as reflected in the above framework. Any inconsistency with 
this framework is strictly madvertent and not an attempt to impose requirements on tribes which 
are not present under existing law. 
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Tribal Participation in the WRAP 

Tribes, along with states and federal agencies, are frill partners in the WRAP, having equal 
representation on the WRAP Board as states. Whether Board members or not, it must be 
remembered that all tribes are govemments, as distinguished from the "stakeholders" (private 
interest) which participate on Forums and Committees but are not eligible for the Board. 

Despite this equality of representation on the Board, tribes are very differently situated than 
states. There are over four hundred federally recognized tribes in the WRAP region, mcluding 
Alaska. The sheer number oftribes makes fiill participation impossible. Moreover, many tribes 
are faced with pressing environmental, economic, and social issues, and do not have the 
resources to participate in an effort such as the WRAP, however important its goals may be. 
These factors necessarily limit the level of tribal input into and endorsement of WRAP products. 

The tribal participants in the WRAP, including Board members Fomm and Committee members 
and co-chairs, make their best effort to ensure that WRAP products are in the best interest ofthe 
tribes, the environment, and the public. One interest is to ensure that WRAP policies, as 
implemented by states and tribes, will not constrain the fiiture options oftribes who are not 
involved in the WRAP. With these considerations and limitations in mind, the tribal participants 
have joined the state, federal, and private stakeholder interests in approving this report as a 
consensus document. 

An adjunct study of oil and gas emissions point and area source emissions was conducted by 
ENVIRON and ERG. Oil and gas emissions for four tribes were mventoried: Wind River 
Reservation, Ute Mountain Ute Tribe, Navajo Nation, and Jicarilla Apache Nation. Emissions 
sources for tlie Jicarilla Apache Nation were inventoried, but they elected to not formally 
participate in the project. The final project report, Point Source and Oil and Gas Area Source 
Emission Inventories on Native American Reservations and Tribal Lands (ERG/ENVIRON, 
2005), does not include Jicarilla Apache data. 
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1. INTRODUCTION 

The oil and gas production industry considered in this study includes a large number of processes 
and equipment types that stretch from the wellhead to fuel distribution networks. Many of these 
processes emit significant quantities of nitrous oxides (NOx), volatile organic compoimds (VOC) 
and other pollutants. Past emission inventories have estimated emissions from specific pieces of 
equipment, for limited geographic areas and for other segments ofthe mdustry. The largest oil 
and gas production facilities, gas plants and major compressor stations, have been previously 
inventoried as stationary sources. All states in the westem region had previously compiled 
emission inventories for the year 2002 that included the inajor "poinf emission sources in the oil 
and gas production industry. However, what was mcluded m these emission inventories varied 
from state to state, depending on the permitting and/or reporting thresholds. 

Oil and gas production facilities that are geographically distributed and have lesser emissions 
than the point source threshold are considered area sources. Prior to this study, there had not 
been a comprehensive emission inventory of oil and gas production operations in the westem 
region that covered both point and area sources. Nor had there been a methodology developed to 
produce an inventory ofthis scope. The objective ofthe present study has thus been to develop 
and implement a uniform procedure for estimating area source emissions from oil and gas 
production operations across the westem region. The emphasis ofthis study was placed on 
estimating emissions of pollutants with the potential to impair visibility near Class I areas in the 
west, in particular NOx emissions. 

As this was the first effort to develop a regionally consistent emission uiventory for oil and gas 
area sources, and resources were limited, this inventory is neither comprehensive nor as accurate 
as it might be with more resources. The focus was on the larger sources of NOx emissions; NOx 
and VOC emissions from minor wellhead processes for which emission factors were available 
were also estimated. This inventory and the methodology used should be considered as a first 
step toward a better understanding of oil and gas emissions, and the basis for fiirther work to 
improve the estimates. 

In developing the emission estimation methodology, considerable resources were devoted to 
incorporating the insights and guidance ofa variety of stakeholders, as well as integrating the 
point source emissions estimates developed in previous inventory efforts. The work plans that 
guided this project were developed with substantial feedback from members ofthe WRAP 
Stationary Sources Joint Forum (SSJF) Oil and Gas Work Group. 

The 2002 oil and gas point source emissions have been adopted from the state inventories (ERG, 
2005a). The level of coverage in those inventories was evaluated and the point source emissions 
have been reconciled with emissions estimated using the newly developed area source inventory 
methodology. 

Oil and gas point source emission inventories include location parameters. For the oil and gas 
area source emissions estimated in this project, a new spatial allocation scheme was developed to 
facilitate the integration of these emissions sources into the WRAP regional haze modeling. 
New spatial surrogates were developed for each ofthe non-point oil and gas emission sources 
addressed by this inventory. These surrogates, which are based on the geographic locations of 
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1. INTRODUCTION 
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region that covered both point and area sources. Nor had there been a methodology developed to 
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production operations across the westem region. The emphasis ofthis study was placed on 
estimating emissions of pollutants with the potential to impair visibility near Class I areas in the 
west, in particular NOx emissions. 

As this was the first effort to develop a regionally consistent emission uiventory for oil and gas 
area sources, and resources were limited, this inventory is neither comprehensive nor as accurate 
as it might be with more resources. The focus was on the larger sources of NOx emissions; NOx 
and VOC emissions from minor wellhead processes for which emission factors were available 
were also estimated. This inventory and the methodology used should be considered as a first 
step toward a better understanding of oil and gas emissions, and the basis for fiirther work to 
improve the estimates. 

In developing the emission estimation methodology, considerable resources were devoted to 
incorporating the insights and guidance ofa variety of stakeholders, as well as integrating the 
point source emissions estimates developed in previous inventory efforts. The work plans that 
guided this project were developed with substantial feedback from members ofthe WRAP 
Stationary Sources Joint Forum (SSJF) Oil and Gas Work Group. 

The 2002 oil and gas point source emissions have been adopted from the state inventories (ERG, 
2005a). The level of coverage in those inventories was evaluated and the point source emissions 
have been reconciled with emissions estimated using the newly developed area source inventory 
methodology. 

Oil and gas point source emission inventories include location parameters. For the oil and gas 
area source emissions estimated in this project, a new spatial allocation scheme was developed to 
facilitate the integration of these emissions sources into the WRAP regional haze modeling. 
New spatial surrogates were developed for each ofthe non-point oil and gas emission sources 
addressed by this inventory. These surrogates, which are based on the geographic locations of 
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oil and gas production, will enable the appropriate spatial distribution of emissions from oil and 
gas production operations in the air quality modeling. 

The final task ofthis project was to formulate and implement a procedure to project the 
emissions from oil and gas production operations in 2018. For the WRAP 2018 base case 
modeling, only those emission control strategies that have already been adopted are considered. 
Once again, the work plan that guided the development ofthe projection method was developed 
in collaboration with the stakeholders represented in the SSJF Oil And Gas Work Group. 
Ultimately, oil and gas production forecasts were drawn from several sources and combined with 
the emissions estimates produced for the 2002 inventory and information on fiiture controls to 
arrive at the 2018 inventory. Oil and gas point source projections are described in a separate 
report (ERG, 2005b). 

This report describes the procedures developed in each task ofthis project and the results that 
have been obtained. Section 2 presents the methodology developed to create a comprehensive 
oil and gas emissions inventory for the westem region and summarizes the emission inventory 
that was prepared for the year 2002. Section 3 then details the process used to create the spatial 
allocation surrogates that will appropriately assign oil and gas emissions to the locations where 
they occur. Section 4 describes the data sources and methods that have been used to project 
emissions in the year 2018, and provides the resulting emissions estimates. 
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2. 2002 BASE YEAR EMISSION INVENTORY 

INTRODUCTION 

This section describes the base year 2002 emission inventory of oil and gas area sources for the 
Westem States. The focus ofthis inventory effort was to estimate emissions of nitrous oxides 
(NOx) from oil and gas production operations. In the early stages ofthis project, major NOx 
sources were identified and methodologies were defmed for estimating emissions from those 
sources. The major NOx sources addressed by this inventory are: drill rigs, gas compressor 
engines, and coalbed methane pump engines. Emissions from minor NOx and VOC wellhead 
processes for which emission factors were available were also estimated. 

Emissions for oil and gas point sources are also being provided by ENVIRON, but they are not 
addressed in this document beyond what is necessary to describe measures used to eliminate 
double counting. Also, the emissions summaries presented in this document do not mclude 
emissions classified as falUng under tribal jurisdiction. ENVIRON has prepared separate 
emissions estimates of tribal oil and gas emissions for four tribes. Those emissions estunates are 
reconciled with the emissions reported here, and separate documentation of tribal emissions has 
been prepared (ERG/ENVIRON, 2005). 

Apart from those westem states that have no oil or gas production, such as Idaho and 
Washington, the only state for which area source emissions are not estimated is the State of 
Califomia. The Califomia Air Resources Board (CARB) has provided area source oil and gas 
emissions estimates directly to WRAP. Those estimates have been adopted into this inventory 
and are considered to be complete. 

Table 2-la presents a summary of NOx emissions from oil and gas area sources in the WRAP 
States. Table 2-lb presents a similar summary of VOC emissions. The area source emissions 
are distinguished by source category, except in Califomia where only the total NOx emission 
from the ARB inventory is given. The point source emissions included in Tables 2-la and 2-lb 
include several types of oil and gas facilities that are listed under SIC codes 13**, 492* or 4612 
(ERG, 2005a). In most states, the major contributors of point source oil and gas emissions are 
natural gas transmission stations and natural gas processing plants. Cmde oil pump stations and 
large storage sites also make a significant contribution in some states. Notably, the point source 
inventory methods in the State of Colorado and the State of Alaska are such that the majority of 
oil and gas emissions sources are included in the point source inventory. 
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Table 2-1 a 

state 
Alaska 
Arizona 
California 
Cktlorado 
Idaho 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 

Total 

Note: Entries 

2002 State total NOx 

ComprBSSor 
&tgines 

2,027 
33 

40,095 
2,920 

73 
284 

2,371 

7.025 
54,828 

Dril l Rigs 
877 

5,734 

1.044 
24 

6,645 
1.536 

-
36 

676 

4,964 
21,536 

emissions (tons) from oil and gas sources. 

Wellhead 
9 

15.924 

4.721 
5 

13.482 
176 

12 
47 

2.143 

6,283 
42,800 

CBM Pump 
Engines 

1.489 

225 

1.428 
3,141 

Area Source 
Total 

886 

8.070 
23.147 

7,792 
62 

60.446 
4.631 

85 
367 

5.190 

19.699 
130,376 

Point Source 
Total 

45.822 
2.735 

16,707 
25,955 
2.590 
4.275 

83 
57.173 
4,739 
1.182 

323 
3.311 
1,281 

15,015 
181,191 

TOTAL 
46.708 

2.735 
24,777 
49.102 

2,590 
12,067 

145 
117.619 

9.369 
1.267 

690 
8.500 
1.281 

34.715 
311,566 

w i th a " - " indicate einissions were estimated to be zero. Entries that are blank indicate that emissions 

for the state/source combination are not estimated in this area source portion ofthe inventory. 

Table 2-1 b. 2002 State total VOC emissions (tons) from oil and gas area sources. 

,a;SistSjSH;: 
Alaska 
Arizona 
Califomia 
Colorado 
Idaho 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 

Total 

•:di|^ip 
Tanks 

785 

3.721 
121 

10,671 
6.572 

-
246 

1,689 

9,320 
33,127 

OH vyeii. 
Pneumatic 

Devices' 

137 

357 
7 

1,484 
329 
-
12 

128 

969 
3,424 

qasW^I I , 
Pneumatic 

Devices 

3,388 

912 
1 

2,893 
22 
3 

10 
384 

1,236 
8,849 

Dehydrators 

0 
40,509 

601 
32 
19 

5,753 

44,721 
91,636 

Gas Welt, 
Cpntpjetion -
Flaring and 

Venting 
430 

21,075 

448 
-

' 33,884 
172 
-
-

21,758 

37,410 
116,176 

Condensate 
TanksT 

Uncontrolled 

-
-

77,333 

-
-
-

5,045 

21,036 
103,414 

Condensate 
Tanks-

Controlled 

1 
-
-
43 
-
-
-

334 
378 

Source 
Total 

430 

18,712 
25,386 

5,439 
129 

166,773 
7,740 

34 
288 

34,757. 

115,027 
374,715 

Source 
Total 

2,310 
233 

7,101 
63,960 

78 
687 
23 

11,527 
187 
40 
26 

852 
64 

6,283 
93,371 

TOTAL 
2,740 

233 
25,813 
89,346 

78 
6,126 

152 
178,300 

7,926 
74 

314 
35,609 

64 
121,311 
468,087 

Note: Entries with a "-" indicate emissions were estimated to be zero. Entries that are blank indicate that 
for the state/source combination are not estimated in this area source portion ofthe inventory. 

emissions 

Table 2-2 compares the results ofthe present oil and gas inventory effort with the oil and gas 
emissions m the state inventories previously submitted to WRAP EDMS. Total NOx emissions 
estimated by this inventory of oil and gas emissions represent a 59 percent increase in 
inventoried oil and gas emissions. The increases in some ofthe main oil and gas producing 
states are even more dramatic. Emissions ui Montana, North Dakota and Utah have increased by 
182,98 and 157 percent as a result ofthis effort. Oil and gas NOx emissions estimated for the 
State of New Mexico have mcreased by over 60,000 tons. 

G:\WKAP SSJF O&G\RiYX>itiogNDocuineotalion\Final\Sec2_2002einisiioos.doc 2-2 

file://G:/WKAP


December 2005 
E N V I R O N 

Table 2-2. Change in oil and gas NOx emissions in the 2002 inventory as a result of this 
inventory effort. 

state/Tribe 
Alaska 
Arizona 
Califomia* 
Colorado 
Idaho 
Montana 
Nevada 
New Mexicx} 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 
Total 

WRAP Oil and Gas' inventory 
Area 

886 

8.070 
23,147 

7.792 
62 

60,446 
4,631 

85 
367 

5,190 

19,699 
130,376 

Point 
45,822 
2,735 

16,707 
25.955 
2,590 
4,275 

83 
57.173 
4,739 
1,182 

323 
3,311 
1,281 

15,015 
181,191 

Total 
46,708 
2,735 

24,777 
49,102 
2.590 

12,067 
145 

117.619 
9,369 
1,267 

690 
8,500 
1,281 

34,715 
311,566 

Oil and Gas in Previous Inventory 
Area 

8,070 

6,409 
14,479 

. Point 
45,822 
2,735 

16.707 
25,955 
2,590 
4,275 

83 
57.173 
4,739 
1,182 

323 
3,311 
1.281 

15,015 
181,191 

Tot^l 
45.822 
2,735 

24,777 
25.955 
2,590 
4,275 

83 
57,173 
4,739 
1.182 

323 
3,311 
1.281 

21.424 
195,670 

Change In Oil and Gas 
- Emissions 

• Total , 
886 
. 
-

23,147 
-

7.792 
62 

60,446 
4,631 

85 
367 

5,190 
-

13,290 
115,897 

Percent 
2% 
0% 
0% 

89% 
0% 

182% 
75% 

106% 
98% 
7% 

114% 
157% 

0% 
62% 
59% 

•"Area source emissions in WRAP Oil and Gas Inventory adopted from data submitted by the Califomia ARB. 

MAJOR NOx SOURCE INVENTORY 

Drilling Emission 

The proposed approach for estimating emissions from drill rig engines was to use drill pemiit 
data from oil and gas commissions (OGCs) as a base measure of activity and to supplement that 
with more sophisticated data from drilling companies. This approach was then revised to replace 
the data from drilling companies with data from a survey of drilling in Southwest Wyoming. 
The final emission estimate uses several activity indicatoirs from the drill permit data and 
combines that with emission factors derived from the Wyoming survey to make the most locally 
appropriate emission estimate. 

In concordance with the proposed approach, we contacted large drilling companies to obtain data 
on the types of engines used for drilling, the normal operational schedule ofthe engines, regional 
variation of drilling rates and the relative activity of rotary versus workover rigs. The response 
to this survey was a mixture of refiisal to participate and avoidance. Ultimately, none ofthe 
drilling companies contacted provided data to ENVIRON for this mventory effort. 

Concurtent to the survey of drilling companies, we contacted State OGCs to obtain, amid other 
information, the activity data afforded by drill permits. The OGCs, in general, readily made the 
requested information available. The exception was the New Mexico Oil and Gas Conservation 
Commission, which declined to provide information. However, with considerable assistance 
from the New Mexico Air Quality Department, the necessary infonnation was obtained for New 

Mexico as well. The driUing information obtained for each State is as follows: 

• Spud date - the date that drilling commenced 
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• Well depth - the depth ofthe well; total vertical, measured or target depending on 
availability 

• Completion date - the date well preparation is finalized; occurring with some delay after 
drilling ceases 

• Well formation - the geologic stmcture that the well was drilled to 
• Well field - the legal designation for the area where the well was drilled 
• Well county - the county where the well was drilled; for allocation purposes 

The completeness ofthis information varied considerably from State to State. While each State 
maintained a database containing these fields, every field was not completed for every well. The 
absence ofthis mformation required that some assumptions be made about the depth of some 
wells drilled and the duration of drilling. Those assumptions are documented later in this 
section. The references for the drill permit data are provided in Table 2-3. 

Table 2-3. Source of drill permit data. 
States with Drilling 
Activity in 2002 
Alaska 

Colorado 

Montana 

North Dakota 

New Mexico 

Nevada 
South Dakota 

Utah 

Wyoming 

Source of Priii Permit Data 
Alaska Oil and Gas Conservation Commission (AK 
OGCC), 2005 
Colorado Oil and Gas Conservation Commission (CO 
OGCC), 2005 
Montana Board of Oil and Gas Conservation (MT 
BOGC), 2005 
North Dakota Industrial Commission, Oil and Gas 
Division (ND OGD). 2005 
New Mexico Environmental Department (NM ED), 
2005 and New Mexico Oil Conservation Division (NM 
OCD), 2004 
Nevada Division of Minerals (NV DM), 2005 
South Dakota Department of Environment & Natural 
Resources, Minerals and Mining Program (SD MMP), 
2005 
Utah Division of Oil, Gas and Mining (UT DOGM), 
2005 
Wyoming OH and Gas Conservation Commission (WY 
OGCC), 2005 

The databases maintained by State OGCs provided the base level of activity to characterize the 
number of wells being drilled in an area, the depth of those wells and the amount of time 
required to constmct the wells. What was still needed was the more detailed mformation about 
the drill rigs that the drilling companies did not provide. That information was necessary to tie 
this information about the characteristics ofthe well being drilled to emissions from drill rig 
engines. Fortunately, the Wyoming Department of Environmental Quality (DEQ) was able to 
provide results from a recent survey of drilling in the Jonah-Pinedale area of Southwest 
Wyoming. 

The Jonah-Pinedale area has seen particularly intense drilling activity ui recent years and the 
information provided represents the synthesis of emissions estimates made by ten different 
drilling companies for a total of 218 wells drilled. The emission factors derived from the 
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WYDEQ (2005) survey are 13.5 tons NOx per well and 3.3 tons SO2 per well. The Colorado 
Department of Public Health and Environment (CDPHE) was also able to offer an emission 
factor. That factor was provided by only one company and without information available as to 
the area for which such a factor would be appropriate. Due to the larger survey size and the 
greater information available it was therefore the Jonah-Pinedale information that we used. 

The emissions from the prime mover on a drill rig for drilling a well are dependent upon the 
depth ofthe well, the composition of substrate and the characteristics ofthe engine. For 
example, a small rig drilling a relatively shallow well in the Powder River Basin would have 
different emissions than a large rig drilling a deep well in the Jonah-Pinedale area. Because of 
this variation in drilling operations, it would not be appropriate to use the same Jonah-Pinedale 
emission factor for all wells drilled in the WRAP States without making some adjustments. To 
reflect this fact, we developed a methodology that uses information about the characteristics of 
wells in a specific area to scale the Jonah-Pinedale emission factor for drilling operations m that 
area. 

The most specific unit for which well characteristics were commonly available was the 
formation. Creatmg formation-specific emission factors offers a good degree of accuracy 
because the well depths and substrate encountered when drilling the same formation should be 
consistent. To determine if the data supported that anticipated consistency, we did a simple 
statistical analysis ofthe drilling operations at several formations. This analysis showed that 
while there was variation ofthe elapsed time between spud date and completion date within one 
formation, the majority of wells drilled clustered near the average time for the formation. Figure 
2-1 shows the distribution for the Blanco-Mesaverde formation m New Mexico. It shows that 
the large majority of wells drilled m that formation were drilled in a period that clustered around 
approximately 65 days. This consistency within a single formation would be irrelevant if it 
weren't for the absence of data for some wells. By the methodology developed, the emissions 
from the drilling of all wells in one formation are estimated using the average duration of well 
preparation activities and average well depth within the formation. This is based on the 
assumption that wells with no information for depth or duration will, on average, be well 
represented by all those wells in the formation for which depth and duration were available. 
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Blanco-Mesaverde Distribution of Drilling Durations 

18 

N^ r ^ ^ ^ <§> <§> ^ ^ <§> ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Duration 

Figure 2-1. Distribution of well preparation activities within a single formation. 

In addition to the assumption that the depth and duration of drilling activities for wells in a single 
formation are approximated by the average for the formation, two other unportant assumptions 
were made. First, it was necessary to assume that the difference between the completion date 
and the date that drilling ceased is, on average, constant relative to the total duration of 
preparation activities. This assumption was needed because the actual date that drilling ceased 
was not available. What this assumption means is that if on average wells with 100 days 
between spud date and completion actually had a duration of drilling of only 80 days, then on 
average wells with 50 days between spud date and completion would have 40 days of actual 
drilling. Though this is certainly not tme on a well by well basis, it's assumed to be tme for the 
formation averages used in this analysis. 

It was also necessary to assume that the capacity ofthe equipment used to drill a well is 
dependent upon the depth ofthe well. This assumption was made because the data clearly 
indicated that substantially different rigs were employed in different drilling applications. Some 
wells in the Powder River Basui had the same approximate drilling duration as wells in Jonah-
Pinedale. It was therefore assumed that the capacity ofthe prime mover would grow 
proportional to the depth ofthe well. With those two assumptions, it is then possible to scale the 
emission factor from the Jonah-Pmedale area to other formations based on the average well 
depth and drilling duration and in doing so to correct for variations due to well depth, 
composition of substrate, and engine capacity. 

The first step in scalmg the Jonah-Pinedale emission factor was to determine the appropriate 
average well depth and duration for the Jonah-Pinedale emission factor. The vast majority of 
wells drilled m Jonah-Pinedale were drilled to the Lance or Lance-Mesaverde formation. The 
average well depth and drilling duration for those formations - based on drill permit data 
obtained from the Wyoming OGC for 2002 and 2004 - was 11,896 ft and 80.6 days (WYOGCC 
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2005). The same type of average well depth and drilling duration was then calculated for the 
other formations drilled in 2002 in the WRAP States. A fomiation-specific emission factor was 
then created for each formation using Calculation 1. 

Calculation 1: 

EFA 

where: 
EFA 
EFj 
DA 
Dj 
TA 

TJ 

= EFJX(DA/DJ)X(TA/TJ) 

= The emission factor for another formation 
= The Jonah-Pinedale emission factor 
= The average depth of wells drilled in another area 
= The average depth of wells drilled in Jonah-PUmdale 
= The duration of drilling in another area 
= The duration of drilling in Jonah-Pinedale 

In some cases, lack of data did not permit the creation ofa formation-specific emission factor. 
The situations where tliat occurred and the metiiod used to surmount those obstacles are 
presented in Table 2-4. 

Table 2-4. Situations where formation-specific emission 
Area 
Wyoming 

South Dakota, 
Nevada 
New Mexico, North 
Dakota 

Montana 

Problem 
Some drilling records did not 
report the formation 

Not enough wells were drilled 
to justify a formation average 
No depths and/or durations 
were recorded for some 
formations 
Formation was not available 

Factors could not be created. 
'Sbliitibh ^.'; 
Blank formation records were 
assigned to the most 
commonly drilled formation In 
the same field 
The state average depth and/or 
duration were used 
The state average depth and/or 
duration was used as a default 

Field averages were used 

Additional, adjustments were considered beyond those for well depths and durations. State DEQs 
were surveyed to determine if there were any control requirements for drill rigs. All State DEQs 
responded that controls were not required on drill rig engines. Based on that information, no 
adjustment for controls was necessary. It was, however, necessary to account for the varying 
fuel sulfur levels between different States and counties. This adjustment was actually made to 
the coimty-allocated S02 emissions rather than to the emission factor. This was accomplished 
by multiplying the county S02 emission by the ratio of that coimty's nonroad diesel sulfur level 
to the Wyoming nonroad diesel sulfiir level. Fuel sulfiir levels used in this adjustment are • 
provided in Appendix C; these are tlie same fuel sulfiir level developed for the WRAP 2002 
nonroad diesel equipment emission inventory. 
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Emissions for a smgle formation were calculated using Calculation 2. The emissions for that 
formation were then allocated to the counties that intersected the formation based on the fraction 
ofthe total wells drilled that were drilled in each county's portion ofthe formation, as shown in 
Calculation 3. 

Calculation 2 

where 

E = 

E = 
EF 
W = 

EFxW 

The 2002 emission for a given formation 
= The formation specific emission factor 
= The number of wells drilled in the formation in 2002. 

Calculation 3: 

CE^ExCW/TW 

where: 
CE = The 2002 emissions for a given county intersected by the 
formation 

CW= The total number of wells drilled in the county's portion ofthe 
formation 

TW = The total number of wells drilled in the formation 

The state total drill rig NOx and SO2 emissions that resulted from this procedure are shown in 
Table 2-5. The adjustments made to the emission factors are apparent in these results. While 
significantly more wells were drilled in the State of Wyoming than in New Mexico, the 
emissions in New Mexico are higher than in Wyoming. This occurs because many ofthe 
Wyoming wells were drilled quickly and to a shallow depth, as commonly occurs for the Powder 
River Basin CBM wells. In contrast, the wells in New Mexico were, on average, drilled deeper 
and took longer to drill. Where average drill depths and durations were more comparable, such 
as in Colorado and New Mexico, the emissions per well are relatively close. One piece of 
information requested from drilling companies that was not possible to obtam from other sources 
was the relative activity of rotary versus workover rigs. Some ofthe wells drilled represented 
here may be permits that were granted for a workover rig. Because workover rigs do not have 
the same constant, heavily loaded activity profile of rotary rigs, it is estimated that this represents 
a slightly conservative estimate. 

GAWRAP SSJF O&G\ReportingVDacuii»uitation\Fmal\Se£2_2002eiiiissioiu.dac 2-8 



December 2005 
E N V I R O N 

Table 2-5. State total drill rig emissions. 

State 
Alaska 
Arizona 
Colorado 
Idaho 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 
Total 

Wells briil^d 
205 

1,244 

463 
6 

932 
157 

7 
126 

2,948 
6,088 

NOx (tons) 
877 

5,734 

1,044 
24 

6,645 
1,536 

36 
676 

4,964 
21,536 

S02 (tons) 
48 

260 

227 
1 

1,444 
358 

8 
147 

1,213 
3,706 

Figure 2-2 presents a map ofthe 2002 drilling locations. Though not every well drilled is 
represented here because not all records included geographic coordinates, this map clearly 
displays the areas where well drilling activities were focused in 2002. This map also includes 
those wells that were drilled on tribal lands. The State emission totals presented in Table 2-4 
should be considered accurate for the geographic area defined by the State boimdaries, but not 
necessarily to the States' jurisdiction; a small amount of those emissions in the State inventory 
fall under tribal jurisdiction. 
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Figure 2-2. Wells drilled in 2002 In the WRAP states. 

Non-Point Natural Gas Compressor Engine Emissions 

For the purposes ofthis study, natural gas compressor engines have been grouped into three 
categories. The largest facilities, in terms of potential emissions, are the large natural gas 
compressor stations on natural gas transmission lines. These are typically Title V facilities and 
they are dealt with as point sources. The second tier of facilities is the gas gathering compressor 
station. In most States, these too have been included in a point source emission inventory. Some 
exceptions, where these medium sized facilities are not in the point source inventory and have 
thus been included in this area source inventory are discussed in section 2.3. The final category 
of compressor engines, which is the primary focus ofthis area source compressor engine 
emission estimate, is the group of relatively small, dispersed wellhead compressor engines. 
Figure 2-3 presents an example of such an engine. In all but two ofthe natural gas producing 
States, these engines have not been included in previous emission inventories and their inclusion 
here represents a significant advance in understanding this important component ofthe oil and 
gas production industry. The development ofa methodology to address this emissions source, 
the application of that methodology and a summary of results are presented in this subsection. 

GAWRAP SSJF 0&G\Reporting'OocurienlimonTinal\Se<;2_2002emissions.doc 2-10 



December 2005 
E N V I R O N 

Figure 2-3. Wellhead compressor engine. 

The preferred approach for estimating emissions from wellhead compressors that was described 
in the work plan focused on obtaining data from compressor operators. As was proposed, we 
contacted a large number of compressor operators, including exploration and production 
companies, gas gathering companies and compressor rental companies. This survey of operators 
was expected to produce, at a minimum, the number of wellhead compressors operated by each 
company. Also requested was information on compressor engine size, emissions data and 
operational schedule. Unfoitunately, none ofthe companies contacted was willing to provide 
even a count of compressor engines. Repeated attempts were made to obtain data from the 
compressor operators, but ultimately it proved necessary to use an altemative methodology that 
did not rely on using data from operators. 

The alternative methodology was to develop a production-based emission factor from local • 
studies of compressor engine emissions. This emission factor was then combined with gas 
production data collected from the State OCGs to estimate emissions. Several local studies were 
analyzed to detemiine which offered the most appropriate data fiom which to derive the emission 
factor. The strengths and weaknesses of each of those studies and the ultimate selection of an 
industry-compiled inventory of wellhead compressor engines in the New Mexico portion of the 
San Juan Basm is discussed below. 

2002 Colorado Point Source Emission Inventory 

The Colorado Department of Public Health and Environment compiled a point source emission 
inventory for the year 2002 that includes sources with actual emissions down to 2 tons per year 
in attainment areas and 1 ton per year in non-attainment areas (CDPHE, 2005b). Given these 
exceptionally low inventory thresholds, all wellhead compressors are expected to have been 
included in the inventory. Gas production data was also obtained from the Colorado Oil and Gas 
Conservation Commission, making it appear possible to create a production-based emission 
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factor by comparing emissions from the compressor engines in the Colorado pomt source 
inventory with gas production reported by the CO OGCC. 

The extraction of only those engines used to power wellhead compressors from the point source 
inventory proved a more difficult task than expected. The coding of engines was such that it was 
difficult to distinguish between engines used for compression and engines used for other 
purposes such as pumping or generator sets. Nor was it possible to determine with confidence 
the subset of engmes that represented only small wellhead compressor engmes that would not be 
mcluded in other States' pouit source inventories. This second problem represented an obstacle, 
because if medium-sized facilities were inadvertently included in the development ofthe 
emission factor then the resulting area source emission estunate for other States would be 
double-counting the emissions from medium-sized gas gathering facilities. Despite the fact that 
the CDPHE generously provided additional information from their records beyond what was 
provided in the point source inventory, it was not ultimately possible to develop an emission 
factor based on the Colorado point source inventory. 

2002 New Mexico Oil and Gas Association's Inventory of Unpermitted Sources in the San Juan 
Basin 

The New Mexico Oil and Gas Association (NMOGA) cooperated in the preparation ofthe 
Denver Early Action Compact by compiling an inventory for year 2002 ofthe unpermitted 
emissions sources operated by the oil and gas production industry ui the New Mexico portion of 
the San Juan Basin. In the State of New Mexico, the threshold for permitting reported by the 
New Mexico Environmental Department was a potential to emit 25 tons per year (NM ED, 
2005b). Thus, the inventory of impermitted sources included those sources with a potential to 
emit less than 25 tons per year. The small wellhead compressor engines fall into this category. 
The NMOGA inventory provided emissions for wellhead compressor engines, which could be 
compared to production statistics for the San Juan Basin to derive an emission factor with units 
of tons NOx per MCF ofgas produced. 

The NMOGA inventory was based on a survey of exploration and production companies. The 
survey obtained responses representing activity at 10,582 of 17,108 wells. Emissions for 
wellhead compressor engines submitted by the responding companies totaled 14,892 tons NOx 
(NMOGA, 2003). To estimate the emissions at all wells, this emission was divided by the 
fraction of wells represented m the responses. This produced an estimate of 24,076 tons of NOx 
emitted by wellhead compression in the New Mexico portion ofthe San Juan Basin. 

This emission estunate corresponds to gas production in three New Mexico counties: Rio 
Arriba, San Juan and Sandoval. Total 2002 gas production for those three counties was obtained 
from the on-line production database maintained by the New Mexico Institute of Mining and 
Technology. Production figures are summarized in Table 2-6. 

Table 2-6. 2002 gas production In the San Juan Basin - New Mexico. 
C6wiii:^:iy\'-:\^':/-'-^-yV^ 
Rio Arriba 
San Juan 
Sandoval 
San Juan Basin Total 

2002 Gas Prbduction (MGF) 
391,007,587 
638,024,961 
1,420,527 
1,030,453.075 

(NMT, 2005) 
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With these estunates of total gas production and total emissions for wellhead compression, it was 
possible to calculate a production based emission factor as the quotient of total emissions divided 
by total gas production. The result is an emission factor of 2.3x10"^ tons NOx per MCF gas 
produced. 

Bureau of Land Management Environmental Impact Statements 

Several Bureau of Land Management (BLM) environmental impact statements (EIS) were 
examined for information they might provide on the relationship ofgas compression and gas 
production. The Powder River Basin EIS included the most complete infomiation on the 
anticipated compression needs for the future development ofgas wells. That information, in the 
form of expected installed wellhead compression capacity, was combined with an EPA emission 
factor for natureil gas fired engines, to estimate the expected emissions from natural gas fired 
engines. This estimate was tlien compared to the estimated gas production to develop a 
production-based emission factor. 

The Powder River Basin EIS estimated tliat 380 horsepower of installed compression capacity 
would be required for every 250 MCF-day of new gas production (BLM, 2002). Assuming 
8,760 hours per year ofgas production and hence compressor operation, this equates to 
3,328,800 horsepower-hours per year for 91,250 MCF ofgas production. Applying the 12 grams 
NOx/hp-hr emission factor for Light Commercial Gas Compressors (SCC2268006020) from the 
EPA's NONROAD2004 emissions model, this compressor activity would result in 44 tons of 
NOx. Dividing tliis result by the associated production, 91,250 MCF, results in a production-
based emission factor of 4.8x 10"* tons NOx per MCF. 

The emission factor derived from the BLM EIS is based on the fundamental assumption that 380 
horsepower of compression will be added for every 250 MCF-day ofgas production. Supporting 
evidence for this assumption is not provided in the Powder River Basin EIS. The EIS is a 
forecast of production and equipment that may be installed, not a study of existing operations. 
Although it provides sufficient information to calculate the necessary production-based emission 
factor, these limitations would not allow us to place a high degree of confidence in the estimates 
produced by that emission factor. 

East Texas 2002 Emission Inventory 

The emission inventory prepared for the Tyler/Longview/Marshal Flexible Attainment Region of 
East Texas included an estimate ofthe emissions for area source compressor engines. The 
melhod used by the contractor, Pollution Solutions (2005), to estimate gas compressor emissions 
was to develop a relationship between compressor engine activity and gas production from a 
survey of compressor operators. That relationship was then used with gas production statistics 
and EPA emission factors to estimate engine emissions. 

The survey of operators yielded a relationship of 191 horsepower of compression per MMSCF-
day ofgas production. Assuming 8760 hours per year of operation, as was done in the East 
Texas Inventory, this results in 1,673,160 hp-hr/year per MMSCF-day. Converting that figure to 
an activity factor based on annual gas production gives 4,584 hp-hr per MMSCF or 4.58 hp-hr 
per MSCF. Combining that with the 11 g NOx/hp-hr emission factor used by Pollution Solutions 
results in a production-based emission factor of 5.6x10"^ tons NOx per MCF. 
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The emission factor derived from the results ofthe East Texas survey seemed a good candidate 
for use in the present study. It was derived from actual operations and falls between the factors 
derived from the NMOGA inventory and the BLM EIS. However, Pollution Solutions was 
unwilling to provide the details ofthe survey that resulted in the emission factor used in the East 
Texas work. Without supporting documentation and technical basis we could not use the 
resulting emission factor. 

Compressor Engine Emission Estimate 

The results ofthe review of compressor engine studies are sxmimarized in Table 2-7. The 
attempt to derive an emission factor from the Colorado 2002 Point Source Inventory was 
unsuccessfiil. The use of BLM EIS was mled out due to the speculative nature ofthe 
production-compression relationship used ui that study. Nor did it seem possible to use the 
emission factor derived from the East Texas Inventory in the absence of supporting evidence. 
We therefore decided to use the emission factor derived from the New Mexico Oil and Gas 
Association's Inventory of Unpermitted Sources in the San Juan Basm. This study has several 
advantages over the other studies. It is a study of existing operations in an important production 
area ofthe WRAP States and the survey of compressor operators attained a very high response 
rate. With a production-based emission factor of 2.3x10"^ tons NOx per MCF of gas production, 
it was then possible to estimate emissions based on gas production statistics obtained from the oil 
and gas commissions. 

Table 2-7. Summarized 

Source 
CO Inventory 
NMOGA Inventory 

BLM Powder River 
EIS 

East Texas El 

results of review of compressor engine studies. 
Emission Factor 
(tons NOx/MCF) 
Inconclusive 
2.3x10-5 

4.4x10-4 

5.6x10-5 

Advantages 

• Very good 
coverage/response 

• Important WRAP 
production area 

• Important area of 
. growth 

• Based on survey data 
• Resulting EF falls 

between NMOGA and 
BLM factors 

Disadvantages 

• Projected, not 
actual equipment 
and production 

• Lack of 
supporting 
evidence 

We had previously requested from the OGCs well-specific oil and gas production statistics. 
These were obtained, either submitted by the OGC or downloaded from the on-line production 
statistics mamtained by some States OGCs, for all oil and gas producing States. For the 
compressor engine emissions estimate, total 2002 natural gas production was summed for each 
coimty and county level emissions were estimated as the product of natural gas production 
(MCF) and the production-based emission factor. 

The only States that reported requirmg controls on compressor engines were Utah and Wyoming. 
In both of those States, the emissions m-e controlled to a rate of 1-2 grams NOx /hp-hr (WY 
DEQ, 2005c; UT DEQ, 2005). This represents a substantial reduction from the average emission 
rate of 11.4 grams NOx/hp-hr that was found by the NMOGA Inventory. The production-based 
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emission factors for Utah and Wyoming have been adjusted doAvnward to accoimt for this 
difference. In both States, tiie confrolled emission factor was calculated as the product ofthe 
unconfrolled emission factor, 2.3x10'^ ton NOx/MCF, and the ratio of confrolled hourly 
emissions to uncontrolled hourly emissions, 2 grams NOx/hp-hr to 11.4 grams NOx/hp-hr. A 
summary of compressor engine controls reported by State agencies and the confrol-adjusted 
emission factors are presented in Table 2-8. 

Table 2-8. State controls on compressor engines and controlled emission factors. 

State 
Alaska 
Colorado 
Montana 
New Mexico 
Nevada 
North Dakota 
South Dakota 
Oregon 
Utah 

Wyoming 

1 . 

(Reference 
AK DEC, 2005b 
CDPHE, 2005b 
MT DEQ, 2005 
NM ED, 2005b 
NV DEP, 2005 
ND DH, 2005 
NV DENR, 2005 
OR DEQ, 2005 
UT DEQ, 2005 

WY DEQ, 2005c 

Cohtrql Requiremeiit 

NÂ  
NA' 
None 
None 
None 
None 
None 
None 
Controlled to 1-2 g 
NOx/hp-hr 
Controlled to 1-2 g 
NOx/hp-hr 

Emission Factor 
(ton Ndx/MCF) 

2.3x10" 
2.3x10" 
2.3x10" 
2.3x10" 
2.3x10" 
2.3x10" 
4.1x10-" 

4.1x10-" 

Any controls required on compressor engines are included in the point source inventory 

The State total NOx emissions that resulted from the application of these emission factors are 
presented in Table 2-9. As is shown in Table 2-9, and graphically displayed in Figure 2-4, 
emissions resulting from this procedure are directly related to production. Though at the level of 
individual wells it may be true that compressor activity is actually higher at less productive 
wells, when county level production is considered, as in this study, this positive correlation of 
compressor engine emissions to gas production is supported by all ofthe studies considered in 
the development ofthis methodology. 

There are two exceptions to this wellhead compressor engine emissions estimate. Those are the 
State of Alaska and the State of Colorado. As was mentioned in the preceding discussion ofthe 
compressor engine emission factors, the State of Colorado included in its point source inventory 
all sources witii actual 2002 emissions greater than 2 tons. This is expected to include all 
compressor engines. An area source emissions estimate for compressor engines was therefore 
not made for the State of Colorado. 

In the State of Alaska, oil and gas production facilities differ dramatically from those found in 
the other WRAP States. In Alaska, both personnel in the State's environmental department and 
the oil and gas conservation commission indicated that facilities are arranged in a 'wagon 
wheel'. At the hub ofthe facility is the large processmg plant, and each spoke reaches out to the 
production weUs. Along the spokes and at the wellhead, there is emissions-producing 
equipment. However, this equipment is permitted along with the processing plant (AK OGCC, 
2005b; AK DEC, 2005b). Wellhead compressor engines would therefore be mcluded along with 
the equipment in the processing plant as a point source in the 2002 Alaska point source 
emissions inventory. For that reason, area source compressor engine emissions are not made for 
the State of Alaska. 
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Table 2-9. State total NOx emissions from gas compressor engines. 

State 
Alaska 
Arizona 
Colorado 
Idaho 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 
Total 

Total Gas 
Produced 

(MCF) 
3,496,429,130 

-

1,241,311,742 
-

86,761,832 
6,433 

1,716,107,712 
59,979,925 

837,067 
10,955,008 

283,408,406 
-

1,708,567.844 
8,604,365.099 

Emission 
Factor (tons 
NOx/MCF) 

NA 

NA 

2.30E-05 
2.30E-05 
2.30E-05 
2.30E-05 
2.30E-05 
2.30E-05 
4.10E-06 

4.10E-06 

Total 2002 
NOx Emission 

(tons) 

2.027 
0 

40.095 
1.401 

20 
256 

1,182 

7,024 
54,827 

Gas wells 

Oil wells 

Stale boundaries 

County Emission (ton NOx) 
0,0 

_^ 01 - 0.0 

[ ' - J , i 01 - loao 

~ | 100.1 - SOOO 

I 500.1 -1000,0 

I 1000.1 - 5000.0 

I 5000,1 - 10000,0 

I Q.T. 10000,0 

&D 1.120 

*Colorado wellhead compressor emissions are in the point source inventory 
**Califomia ARB has provided separate estimates of area source oil and gas emissions 

Figure 2-4. County-level 2002 gas compressor engine emissions. 
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Medium-Sized Facilities 

The emission factor developed for the wellhead compression estimate was directed at estimating 
emissions from sources with a potential to emit less than 25 tons per year. This was the type of 
source considered by tiie NMOGA inventory. This proved convenient, as in many States, 
sources with a potential to emit greater than 25 tons per year were reported by the State DEQ to 
be included in the point source emission inventory. However, this was not the case in all States. 
A summary ofthe State inventory thresholds is presented ui Table 2-10. 

Table 2-10. State point source inventory 

State 
Alaska 

Arizona 

Colorado 

Montana 
New Mexico 
North Dakota 

Nevada 

Oregon 

South Dakota 

Utah 

Wyoming 

PomtSource 
jnveiitpry 
threshold 

PTE 100 TPY 

PTE 40 TPY 

2 TPY actual 
emissions 

PTE 25 TPY 
PTE 25 TPY 
PTE 100 TPY 

PTE 5 TPY 

PTE 100 TPY 

PTE 100 TPY 

PTE 100 TPY 

PTE 25 TPY 

/ thresholds. 

Recohcillatioii 
Smaller wellhead equipment 
reported to be grouped under 
these large facilities 
Determined that all medium 
sized facilities exceeded PTE 
40 TPY 
Removed compressor, 
condensate tank and glycol 
dehydrator emissions from area 
source Inventory 

Used State's internal Inventory 
of compressor stations to 
include sources with a PTE 
between 25 and 100 TPY 
No wellhead compressor 
engines Included In State's 
Inventory. No reconciliation 
required 
Obtained Inventory of 
compressor stations with PTE 
less than 100 TPY from State 
Created scaling factor based on 
NM point inventory and gas 
production 
Created scaling factor based on 
NM point inventory and gas 
production 

Source 
AK DEC, 2005b 

AZ DEQ, 2005 

CDPHE, 2005b 

MT DEQ, 2005 
NM ED. 2005b 
ND DH, 2005 

NV DEP, 2005 

OR DEQ, 2005 

SD DENR, 2005 

UT DEQ, 2005 

WY DEQ, 2005c 

As shown in Table 2-10, Montana, New Mexico and Wyoming all included sources with a 
potential to emit 25 tons per year or greater in their point source inventories. The State of Alaska 
and the State of Colorado have different inventory thresholds, but this did not require any 
reconciliation ofthe area source compression emission estimate as in those States wellhead 
compression is included enthely in tlie pouit source emission inventory. 
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In Arizona, Nevada, Oregon and North Dakota, Utah and South Dakota, the fact that the States' 
inventory thresholds differed from the New Mexico PTE 25 tpy threshold required special 
freatment. Discussion with staff at the Arizona and Nevada DEQ revealed that despite the 
different thresholds, no fiirther action was necessary. In Aiizona, there were no compressor 
facilities with a potential to emit between 25 tpy and 40 tpy (AZ DEQ, 2005). In Nevada, 
despite the relatively low inventory threshold, no wellhead compressor engines had been 
included in the point source inventory (NV DEP, 2005). 

In Oregon and North Dakota, State DEQ personnel indicated that there were oil and gas facilities 
that fell below the State point source inventory threshold, but were larger facilities that would not 
be accounted for in the area source wellhead compression estimate. Despite their exclusion from 
the point source inventory, both Oregon and North Dakota did have intemal emissions estimates 
for these medium-sized facilities. Those emissions data were obtained from the State and have 
been included in the area source emission inventory (see Table 2-13). 

In Utah and South Dakota, there existed the same gap between the wellhead compression 
emissions and the state point source inventory as in Oregon and North Dakota. However, in 
Utah and South Dakota it was not possible to obtain emissions data from the State agencies. It 
was therefore necessary to estimate emissions for this group of facilities based on the gas 
production in those States. This was done by selecting the subset of point source facilities from 
the New Mexico point source inventory that had a potential to emit between 25 and 100 tons per 
year, relating those facilities to New Mexico gas production and then scaling the emissions from 
those facilities to gas production in Utah and South Dakota. 

The facilities in New Mexico with a potential to emit between 25 and 100 tons per year were 
identified by first extracting only facilities coded with an oil and gas SIC; the SIC used are listed 
in Table 2-11. The next step was to calculate the potential to emit for each emission unit 
included in those oil and gas facilities. This was accomplished by scaling the emissions reported 
for the unit up to what they would be if the unit had been operated 8760 hours per year. For 
example, if a unit in the inventory had emissions of 10 tons NOx, but had only operated 4000 
hours, then the potential to emit for that unit was calculated as the product of 10 tons NOx and 
8760/4000. In this case tiie potential to emit would then be 21.9 tons NOx. Though we 
acknowledge that factors other than the total hours of operation may be used in the determination 
of potential to emit, the detailed determination of potential to emit for each emission unit was not 
possible given the available resources. After estunating the potential to emit as described for 
each emission unit, the facility total PTE was then calculated by summing the PTE of all units in 
that facility. Those facilities with a total PTE under 100 tpy were extracted. 

Table 2-11. Oil and gas SIC. 
SIC 
1311 
1321 
1382 
1389 
4612 
4922 
4923 
4925 

Description 
Crude Petroleum and Natural Gas 
Natural Gas Liquids 
Oil and Gas Field Exploration Services 
Oil and Gas Field Exploration Services, NEC 
Crude Petroleum Pipelines 
Natural Gas Transmission 
Natural Gas Transmission and Distribution 
Mixed, Manufactured or Liquefied Petroleum Gas Production 
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Using the information in the New Mexico inventory, it was possible to separate the facilities with 
a PTE between 25 tons per year and 100 tons per year into two categories: gas compression and 
gas processing. The total emissions in each of these categories were then summed to determine 
the State total emissions. By dividing those totals by the State total gas production we arrived at 
the production-based emission factors shown in Table 2-12. 

Table 2-12. Emissions for New Mexico natural gas facilities with a PTE between 25 and 100 
M l 

Type of Facility 0 : 
Total Emissions (tons NOx) 
Total Gas Production ^MCF) 
Emission Factor (ton NOx/MCF) 

Gals Processing j 
2,715 

Gas Transmission 
4,195 

1,624,225,738 
1.67x10-^ 2.58x10-* 

Combining the emission factors in Table 2-12 with the county gas production in Utah and South 
Dakota, we estimated emissions for the medium-sized gas processuig and transmission facilities 
in those states. Using these emissions estimates and the emissions provided by State agencies for 
Oregon and North Dakota, we have supplemented the area source emissions estimates for those 
States to include the facilities with a potential to emit between 25 and 100 tons per year. Also 
included in this supplement is a compression facility in Clark County, Nevada. Although no 
action was required to reconcile the inventory prepared by the State of Nevada, Clark County 
submitted its own inventory in which it grouped a compressor facility in with other sources of 
natural gas combustion. We obtained emissions for this source and have included it in the oil 
and gas area source emission inventory. The State total emissions for these facilities are shown 
in Table 2-13. 

Table 2-13. Area source emissions estimate for facilities with a PTE between 25 and 100 tpy. 

State 
Oregon 
North Dakota 
Utah 
South Dakota 
Nevada 

Medium Facility Emissions 
(tbns NOx) 
53.8 
1,518.4 
1,222.6 
28.3 
33 

iSdurcb 
OR DEQ, 2005 
ND DH, 2005 
Estimated 
Estimated 
CC DAQM, 2005 

Coal Bed Methane Generators 

Tlie methodology described in the work plan for estimatmg emissions from coal bed methane 
generators relied on obtaining information on generator specifications and usage from State 
environmental departments. Based on the map of CBM production obtained from the Energy 
Information Administration (Figure 2-5), enviromnental departments were contacted for this 
infomiation in five States: Colorado, Montana, New Mexico, Utah and Wyoming. Of those, 
only Wyoming was able to provide infomiation on the generators associated with CBM wells 
(WYDEQ, 2004; WYDEQ, 2005b). Contacts in Montana and Utah mdicated that the CBM 
fields in their states are electrified and pumps are expected to be operated on line power 
(Richmond, 2005; Daniels, 2005). Therefore it remained to determine generator usage in only 
Colorado and New Mexico. 
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Figure 2-5. Western U.S. Coal bed methane fields (EIA, 2004). 

While contacting the State environmental departments to obtain data on generators, we also 
requested production data from OGCs in each ofthe WRAP States. In the States with CBM 
production, that data included the water production at CBM wells. In addition, the depth of 
wells was obtained for some sampling ofthe wells in each State; depth information was not 
available for every well. Based on the data available, the first emission estimate that we 
produced was the result of scaling the generator activity obtained for the State of Wyoming to 
the other CBM producing states based on the average depth of wells and the water produced at 
CBM wells. This scaling was made based on the understanding that the work performed by 
generators is correlated to the mass of water lifted by pumps and the distance over which it must 
be lifted. 

The emissions produced by this first methodology did not appear sufficient to represent the 
activity at the large number of CBM wells in Colorado, New Mexico and Wyoming. The 
emissions determined by this method, on a per well basis, for these three States were 0.080, 
0.010 and 0.067 tons NOx respectively. One possible explanation for the surprisingly low 
results detemiined by this method is tliat the generator information obtained from the State of 
Wyoming excluded some ofthe engines, possibly those that are directly coupled to CBM pumps. 
Also, actual hours of operation were only available for a subset ofthe generators. Activity ofthe 
remaining generators in Wyoming was extrapolated fi'om the activity of that subset. It's possible 
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that the activity ofthe subset was not representative ofthe entire population of generators. In 
summary, engineering calculations showed that a great deal more work would be performed in 
dewatermg CBM wells than was suggested by this emissions estimate based pn the WYDEQ 
emissions factors. 

Operating under the assumption that the database of generators obtamed from the Wyoming 
DEQ may not include all the engmes associated with dewatering, it was necessary to develop an 
emissions estimation methodology where activity could be determined based only on the well 
production data obtained from the State OGC. Information on the design and operation of CBM 
wells in combination with engineering calculations provided a way to estimate engine activity 
(horsepower-hours) based on water production. Once horsepower-hours were estimated, it was 
then possible to derive an emission estimate using an emission factor from EPA's 
NONROAD2004 emissions model. 

Estimating Engine Activity 

Engine activity was determined for each well by first determining the water power developed by 
the dewatering pump. Usmg an assumption ofthe pump's efficiency it was then possible to 
determine the power that must be supplied to tiie pump. Assuming that losses in the elecfrical 
delivery system are negligible, the power supplied to the pump is the same as the power 
produced by the generator. Then, by estimating the efficiency ofthe generator system at 
converting the power at the engine flywheel to electrical power it was possible to estimate the 
horsepower-hours ofthe engine. This was then combined with an emission factor to determine 
emissions resulting from the dewatering of each well. The complete list of assumptions used for 
this calculation are presented in Table 2-14. 

Table 2-14. Assumptions used In developing the CBM generator emissions estimate. 
Assumption 
Pumping in NM and CO is done by natural gas fired 
engines. Pumping in WY is done with a mix of 
natural gas and diesel engines. 

Pump efficiency = 0.6 
Generator efficiency = 0.85 
Downhole pressure contribution is negligible 

Power delivered the pump Is exactly equal to the 
power required to lift water over the depth of the 
well and overcome frictional losses. Minor losses 
(joints, flanges, etc..) and exit velocity are 
assumed to be negligible 
Diameter of pipe that conducts water to surface is 
0.2 ft 
Pipe roughness of drawn/plastic tubing (5x10-6 ft) 

8760 hours of engine operation and 4380 hours of 
pumping per year 

Reason 
The Wyoming generator data shows that the 
majority of the generator horsepower is natural gas 
fired (WY OGCC, 2005b). Also, industry 
representatives indicate that use of electric power 
from the grid is minimal (Gantner, 2005). 
Industry provided estimate (Olson, 2004). 
Estimate based on small size of engines. 
Simplification necessary due to lack of data. This 
leads to a slightly conservative estimate. 
The power in lifting the water is undoubtedly much 
greater than any of the other components. No data 
available on minor losses and exit velocity. 

Wyoming OGC provided estimate (Strong, 2005) 

Industry contact stated majority of piping is 
fiberglass (Weatherford, 2005) 
Industry representative indicated that much of the 
time the engine is operating, but no water Is being 
pumped (Gantner, 2005). 
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Information from State OGC and industry contacts enabled us to define the relevant portions of 
the design ofthe average coal bed methane well. The most common pipe size reported to be 
used by a pumping system supplier, 2 and 3/8 inch, coincided with what the Wyoming OGC 
reported to be a common pipe size on permit applications (Weatherford, 2005; Strong, 2005). A 
representative of one production company operating in Wyoming reported that the vast majority 
ofthe pumps it used (over 90 percent) are electric submersible pumps (ESP) with an 
approximate efficiency of 60 percent (Olson, 2005). Though producers in other areas, such as 
the San Juan Basin and the Raton Basin, have reported predominantly using other types of 
pumps, including plunger lifts, progressing cavity pumps and rod lift systems, the 60 percent 
efficiency estimate has been used for all areas. Manufacturer information indicates that the ESP 
is the least efficient type of pump and therefore this results in a conservative estimate 
(Weatherford, 2005b). A sunple diagram ofthe assmned pumping system that results from this 
infonnation is provided in Figure 2-6. 

Siibinersibie 
pump 

Figure 2-6. Diagram of assumed CBM well. 

With the assmnption that minor losses from joints in the pipe or other inconsistencies in the 
system are negligible and that the exit velocity at the top ofthe pipe is near zero, then the power 
imparted to the water by the pump is equal to the power required to overcome the elevation 
difference and the "frictional losses" (the energy lost to heat and turbulence at the pipe-water 
interface). This system can be described using a form ofthe Bernoulli equation, where the 
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energy at the exit ofthe pipe (labeled "2" in Figure 2-6) is equal to the sum ofthe energy at the 
inlet to the pump (labeled " 1 " in Figure 2-6) plus the energy supplied by the pump and the 
frictional losses as shown in Calculation 4. 

Calculation 4. Modified Bemoulli equation 

r 2g y 2g 

where: 
z = Elevation 
P = Pressure 
Y = Specific weight of water, 62.4 Ib/ft̂  
V = Velocity 
Hp = The head imparted by the pump (feet) 
HL = The head lost to friction (feet) 

If the exit velocity is excluded and the downhole pressure assumed to be negligible, then the 
above equation reduces to: 

z, -f- H p + H ^ = Z2 

reartanging and substituting the depth (d) for Z2 - zi shows that the energy imparted by the pump, 
Hp, is given by: 

Hp=d + H^ 

HL is somewhat difficult to calculate due to the dependence ofthe calculation method on the 
flowrate. For the same pipe under a certain threshold flowrate, the flow is laminar and it is a 
simple matter to determine the frictional loss using the Darcy-Weisbach equation. However, 
above that threshold flowrate for the same pipe, the flow becomes turbulent and there are several 
possible methods of estimatmg the frictional loss. In this study, we have used the Hazen-
Williams equation to estimate frictional losses for flowrates that imply a Reynolds Number 
above 3000 (see Calculation 5). 

The flowrate itself is not a trivial matter to estimate. The information obtamed from the State 
OCD is total annual water production. One option was to assume that flow is constant for 8760 
hours per year. However, based on information generously provided by Bmce Gantner (2005) of 
the New Mexico Oil and Gas Association, it was clear that pumps are frequently operating 
without pumping any fluid apart from gases. This would occur when the water level in the well 
is drawn dovra low enough that water needs to be pumped only intermittently. Effectively, this 
signifies that a portion ofthe time the engines are operating with a very low load when no water 
is being pumped and the rest ofthe time are operating at a load sufficient to pump water. At this 
time, it has not been possible to estimate the fraction of time that the pumps are actually moving 
water and fifty percent has been assumed. This means that fifty percent ofthe time engines are 
assumed to be idling with only ten percent of their loaded horsepower. These idling emissions, 
discussed below, are added to the emissions resulting from the work performed to lift water from 
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the wells. In terms ofthe determination of flowrates, this 50 percent operational schedule means 
that flowrates are determined based on the total annual water production divided by 4,380 hours 
per year of pumping. 

Calculation 5. Method for calculatmg the frictional losses (HL) 

R 
DxV 

where: 
R = The Reynolds number 
D = The diameter ofthe pipe 
V - The velocity of flow (flowrate divided by cross-sectional area of pipe) 
V - The kinematic viscosity of water (assumed =1.0) 

IfR<3000tiien, 

H , = / X 
' D2g 

(the Darcy-Weisbach equation) 

where 
L - The length of pipe 
D = The diameter of pipe 
V = The velocity of flow 
g = The acceleration of gravity 

and with 

f 
64 
R 

Else if R> 3000, 

^L = 
V'^'L 

1.85 , , n l 17 (1.318 xCy) ' "x i ; 
(the Hazen-Williams equation) 

where: 
V = The velocity of flow 
L = The length of pipe 
R = The hydraulic radius (cross-sectional area of pipe divided by the wetted 
perimeter) 
CH = The Hazen-Williams coefficient, 140 for plastics 
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As shown in calculations 4 and 5, determining the frictional loss and adding that to the depth of 
the well yields the energy tiiat is imparted by the pump. Then, to determine the power ofthe 
pump we apply the equation shovra in Calculation 6. 

Calculation 6. Determining the pump power 

P = HpxQxr/550 

where 
P = the power suppUed by the pump (hp) 
Hp = the energy supplied by the pump (ft) 
Q = the flowrate (cfs) 
Y = specific weight of water (62.4 Ib/ft^) 

Once the power delivered by the pump was determined, determining the power developed by the 
engine was a matter of applying the pump and generator efficiencies as shown in Calculation 7. 

Calculation 7. Determining the engine power 

PE 

where 
PE 
P = 
ep = 

£0 = 

= P/ep/Sg 

= the power developed by the engine (hp) 
the power delivered by the pump (hp) 

= the efficiency of the pump (0.60) 
= the efficiency ofthe generator (0.85) 

Total annual engine activity due to pumping water at one well was estimated as the product of 
the power developed by the engine and 4,380 hours per year. To this activity, with units of 
horsepower-hours, was added tiie engine activity while not pumping water. Engines that are 
idling while no water is being pumped are assumed to operate at ten percent of their operational 
load. Thus, for a single well, the idling engine activity was calculated as ten percent ofthe 
pumping horsepower detemiined in Calculation 7 multiplied by 4,380 hours per year. The total 
engine activity was thus the sum of 4,380 hours of engine activity while idling plus 4,380 hours 
of engine activity while pumping. Emissions were then calculated in New Mexico and Colorado 
as the product of total engine activity and the 12 g/hp-hr emission factor for natural gas fired 
engmes (SCC 2268006005) provided in EPA's NONROAD (2004). For Wyoming, an emission 
factor was developed that reflected the confrols imposed by WYDEQ on natural gas fired 
engines and the use of some diesel generators to power pumps. That emission factor is 6.1 g/hp-
hr. 

The total emissions estimated by this method for Colorado, New Mexico and Wyoming are 
presented in Table 2-15. This method has resulted in per well NOx emissions for these three 
states of 0.59 tpy/well in Colorado, 0.06 tpy/well in New Mexico and 0.23 tpy/well m Wyoming. 
This represents a significant increase over the emissions predicted by the previous method, 0.080 
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tpy/well, 0.010 tpy/well and 0.067 tpy/well respectively. Despite having a large number of 
wells. New Mexico's emissions from CBM engines are substantially less than in Colorado and 
Wyoming. This is a result ofthe relatively low water production in New Mexico. This low 
water production implies less work is done by engines. Industry representatives indicated that 
the San Juan Basin, where most coalbed methane production occurs in New Mexico, is a mature 
field where at this point comparatively little dewatering is necessary (Ganmer, 2005). 

Table 2-15. State total NOx emissions from coalbed methane engines. 

State 
Coiorado 

New Mexico 

Wyoming 

CBM 
Wells 

2,535 

3,516 

12,147 

Engine Emissions 
- Pumping (ton/yr) 

1,354 

204 

1,298 

Engine 
Emissions -

Idlihg (ton/yr) 
135 

20 

130 

Total Engine 
Emissions (ton/yr) 

1,489 

225 

1,428 

VOC AND MINOR NOx SOURCE INVENTORY 

In addition to the area sources identified as potentially major sources of NOx emissions, we have 
estimated emissions for several other processes occurring at oil and gas wellheads. Emissions 
were estunated for both NOx and VOC using well-specific production and emission factors 
provided by the Wyoming Department of Environmental Quality and the Colorado Department 
of Public Health and Environment. The sources for which emissions were estimated in this 
portion ofthe inventory are listed in Table 2-16. 

Table 2-16. Emissions sources estimated In the VOC and minor NOx source Inventory 
Process 
Tanks - Flashing & 
Standing/Working/Breathing 
Glycol Dehydrafion Units 

Heaters 
Pneumatic Devices 
Completion - Flaring and Venting 

Pollutants 
VOC 

VOC 

NOx, CO 
VOC 
VOC, NOx, CO 

Emissibii Factors Units 
lbs per year/barrel per day of 
condensate production 
lbs per year/million cubic feet 
per day of gas production 
lbs per year/well site 
tons per year/well 
tons/completion 

As proposed in the work plan, the default emission factors used for these sources were the 
emission factors provided by the Wyoming DEQ (2004b). State agencies and industry were 
given the option of providing their own emission factors. Only the CDPHE (2005) provided 
altemate emission factors. The emission factors used are presented in Table 2-17. 
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Table 2-17. Wyoming DEQ emission factors. 

Gas Wells 

Condensate Tanks 

Dehydrator 

Heater 

Completion 

Pneumatic Devices 

Ehrilssibh Factor' 
3,271 lbs VOC per 
year/BPD 
27,485 lbs per 
year/MMCFD 
1,752.0 lbs NOx per 
year/well 
86.0 tons VOC/well 
completion 
1.75 tons NOx/well 
completion 
0.2 tons VOC per 
year/well 

Oil Wells 
Sburce 

Heater 
Pneumatic 
Devices 

Tanks , 

Emisslbh factor 

0.005 lbs NOx per barrel 

0.1 tons VOC/well 
160.0 lbs VOC per year/ 
BPD 

CDPHE Emission Factors 

Completion 
i „ . . . 

16.664 ton VOC/well 
completion 
0.85 ton NOx/well 
completion^ 

Though the CDPHE only provided an emission factor for VOC, we have used the assumptions used by the CDPHE 
to prepare that emission factor in order to develop an appropriate NOx emission factor. 
^For documentation ofthe Wyoming DEQ emission factors, refer to Appendix A. 

To use these emission factors, it was necessary to obtain well-specific production data from the 
State oil and gas commissions. In most cases, the necessary data was either compiled by the oil 
and gas commission and submitted to ENVIRON or was downloaded from the oil and gas 
commission's website. The list of well-specific information obtained from the oil and gas 
commissions is presented in Table 2-18. The list of sources for this production data is similar to 
the list of sources of drill permit data, but is included here as Table 2-19 for completeness. 

Table 2-18. Well-specific data obtained from the oil and gas commissions 
2002 oil produced 
2002 gas produced 
2002 water produced 
well location (latitude/longitude) 
well field 
well formation 
well depth 
well class (oil/gas) 
coal bed methane (yes/no) 
completion date 
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Table 2-19, Sources of well-specific production data. 
States with Oil/Gas Production in 2002 
Alaska 

Arizona 
Colorado 

Montana 

North Dakota 

New Mexico 

Nevada 
Oregon 

South Dakota 

Utah 

Wyoming 

Source of Production Data 
Alaska Oil and Gas Consen/ation Commission 
(AK OGCC), 2005 
Arizona Geological Survey {KL GS), 2005 
Colorado Oil and Gas Conservation 
Commission (CO OGCC), 2005 
Montana Board of Oil and Gas Conservation 
(MT BOGC), 2005 
North Dakota Industrial Commission, Oil and 
Gas Division (ND OGD), 2005 
New Mexico Environmentai Department (NM 
ED), 2005 and New Mexico Oil Conservation 
Division (NM OCD), 2004 
Nevada Division of Minerals (NV DM), 2005 
Oregon Department of Geology and Mineral 
Industries (OR DGMI), 2005 
South Dakota Department of Environment & 
Natural Resources, Minerals and Mining 
Program (SD MMP), 2005 
Utah Division of Oil, Gas and Mining (UT 
DOGM), 2005 
Wyoming Oil and Gas Conservation 
Commission (WY OGCC), 2005 

The fact that records were obtained for all wells that contained each ofthe fields in Table 2-18 
did not mean that for every well all those fields were populated. The most important fields for 
the purposes ofthis inventory were those containing the production figures. These appeared to 
be well maintained. However, in some cases the completion date and the well class, which are 
also used in this emission estimate, were blank. It did not appear possible to obtain additional 
data for completion dates, and the assumption is that a blank completion date impUes the well 
was completed some time in the past, prior to 2002. 

The data provided by the State of Colorado Oil and Gas Commission presented the most 
difficulty due to the absence of data specifying whether a well was considered an oil or gas well. 
This information was necessary because the emission factors shown in Table 2-17 were 
detemiined specifically for oil wells or gas wells (WYDEQ, 2004b). In order to proceed, it was 
necessary to divide the wells into these two categories. For the State of Colorado this was 
accomplished by calculating the ratio ofgas production (MCF) to oil production (BBL) for all 
wells and then determining where an appropriate division would be. The distribution of wells 
according to their gas oil ratios is presented in Figure 2-7. 

G:\WRAP SSJF O&G\ReportingM>ocuineiitariDn\Final\Sec2_2002emissioiis.doc 2-28 

file://G:/WRAP


December 2005 
E N V I R O N 

4000 

3500 

J2 3000 
is 
5 2500 

2000 o 
.Q 

E 
3 

1500 

1000 
500 

0 PI la fa fa m a Mi .i;. 
i"r'"r^i""r 

^9^ Q,> ^ ^ ^ <§" <b^ ,,Q^ ^ ^^ ^ ^ rf r^ rf 

GasrOil Ratio 

Figure 2-7. Distribution of Colorado wells based on the ratio of gas production to oil production. 

There is a clear break in the distribution between wells with a ratio under 0.1 and those with a 
ratio above 0.1. This break places the great majority of wells into the gas well category. Using a 
gas:oil ratio of 0.1 to distinguish between oil and gas wells places 1,385 wells in the category of 
oil wells and 19,847 in the category ofgas wells. This may seem an arbifrary division, but it was 
done based on two considerations. First, this division places the large majority of wells into the 
category ofgas wells. Gas wells have higher emission factors and thus this represents a 
conservative emissions estimate. Also, the Energy Infonnation Adminisfration estimates over 23 
thousand gas wells in the State of Colorado in 2002, which supports this high number ofgas 
wells (EIA, 2005). 

The other important division made was between traditional gas wells and coalbed methane gas 
wells. According to the Wyoming DEQ, the emission factors in Table 2-17 are representative of 
processes at fraditional gas wells, not at coalbed methane wells. The only State for which an 
identifier was not provided for coalbed methane wells was the State of New Mexico. In the State 
of New Mexico, coalbed methane wells were identified based on the producing formation 
reported for the well. The wells producing from one ofthe formations listed in Table 2-20 were 
classified as coalbed methane wells. These are the fields indicated for New Mexico in the map 
of US coalbed methane production produced by the EIA (2004), a section of which is shown in 
Figure 2-8. 

Table 2-20. Coalbed methane producing 
Basin Fruitland Coal 
Castle Rock Park-Vermejo 
Stubblefield Canyon Raton-Vermejo 
Van Bremmer Canyon - Vermejo 

ormatlons in New Mexico. 
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Figure 2-8. Coalbed methane fields in New Mexico. 

Having obtained well-specific data from all states, divided those wells into oil and gas wells and 
then eliminated the coalbed methane wells, there was still one more filtering ofthe production 
data required. Because some ofthe emission factors have units of einissions per well, wells with 
zero oil and zero gas production and a non-2002 completion date were removed from 
consideration. This action would prevent emissions from being estimated at wells where no 
activity actually occurred in 2002. 

Several states reported requiring controls on some ofthe processes considered in this portion of 
the inventory. The controls reported and the sources of infonnation are presented in Table 2-21. 
Both the controls reported by the CDPHE and WY DEQ are included in the emission factors 
provided by those agencies. The inclusion of these controls in the Wyoming emission factors 
actually presents a small complication, as those emission factors are used to estimate emissions 
in all other States, including those States that did not report any controls on condensate tanks or 
completion emissions. Emissions for completion activities are estimated in all States, except 
North Dakota and Colorado, using the Wyoming emission factors for completions, despite the 
inclusion of controls in the WY DEQ emission factors. This has been done because the flaring 
assumed in the emission factor is not veiy different from the flaring we would assume based only 
on safety considerations. 
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Table 2-21. Controls on sources considered In the VOC and minor NOx source Inventory. 

State 
Colorado 

Montana 

North Dakota 

Wyoming 

Condensate 
Tanks 

Flare or vapor 
recovery 
required 
Flare or vapor 
recovery 
required 
Included in EF 
provided 

Cbmpletibni F l̂arlhg 
& Venting 

Included In EF 
provided 
Flare or vapor recovery 
required 

Flare or vapor recovery 
required 

Included in EF 
provided 

Source 
CDPHE, 2005; 
CDPHE, 2005b 
MT DEQ, 2005 

ND DH, 2005 

WY DEQ, 2004b 

Wyoming DEQ assumed that condensate tanks with greater than 18.3 barrels per day of 
condensate production would be controlled with an overall efficiency of 98 percent. For wells 
with condensate production less than 18.3 barrels per day WY DEQ provided an uncontrolled 
emission factor (see Table 2-17). To account for the absence of confrols on condensate tanks in 
States, emissions were sunply estimated for all wells m those States using the uncontrolled 
emission factor. 

In contrast to those States where no confrols were reported for condensate tanks, Montana and 
North Dakota reported that all condensate tanks are required to achieve the same 98 percent 
confrol efficiency reported for the larger wells in Wyoming. For these two States, emissions for 
all condensate tanks were estimated using the confrolled emission factors provided by WY DEQ. 
Montana and North Dakota environmental agencies also reported that completion emissions 
must be routed to a flare. No modifications were made to account for the completion confrols in 
Nortii Dakota because flaring completion gases whenever possible is already assumed in the 
Wyoming emission factor. In the State of Montana, however, it was specified that the confrol 
efficiency assumed was 98 percent for an elevated flare (MT DEQ, 2005). The confrol 
efficiency for a flaring assumed by WY DEQ was only 50 percent based on observations that 
flares bum with varying opacity, from 0 to 100 percent, indicatmg that in many cases a 
significant portion ofthe fluid is not combusted (WYDEQ, 2004b). To account for the greater 
confrol efficiency reported by Montana DEQ, the Wyoming emission factors were adjusted for 
use in Montana. 

Based on a typical well completion log, the Wyoming DEQ assumed that 5.0 MMSCF ofgas are 
flared or vented during 10 days of completion activity. Using the same characteristics ofthe 
completion gas as were used by Wyoming DEQ and substituting the Montana DEQ assumption 
of 98 percent control, it was possible to calculate new emission factors for Montana using AP-42 
emission factors for a flare. The details ofthis calculation, including the assumed gas 
characteristics are shown in Calculation 8. 
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Calculation 8. Calculation of completion emission factors for Montana 

Assumptions adopted from Wyoming DEQ: 
• 5.0 MMCF gas flared or venting daily for 10 days of completion activities 
• VOC and HAP weight percent of gas is 9.43 
• Gas molecular weight of 18.456 ib/lb-mol 
• lOOOBtti/SCF 

Information provided by Montana DEQ: 
• 100 percent of completion gases must be flared 
• flare has a 98 percent destmction efficiency 

AP-42 emission factors: 
• 0.141bNOx/MMBtti 
• 0.035 lb CO/MMBtii 

VOC Emission Factor 
EF = V X (10^ SCF/MMCF) x F x MW x 1/D x (1 - e) x (ton/2000 lb) x W 

vidth: 
EF = VOC emission factor (ton VOC per completion) 
V = the volume of gas vented or flared per completion (MMCF per completion) 
F = the fraction ofgas sent to the flare (1.0 for Montana) 
MW - molecular weight ofgas (Ib/lb-mol) 
D = conversion factor, 379 SCF/lb-mol 
e = flare destmction efficiency (0.98 for Montana) 
W = fraction of gas that is VOC 

EF = 50 MMCF x (10^ SCF/MMCF) x 1 x 18.46 Ib/lb-mol x 1/(379 SCF/lb-mol) x (1-
0.98) X (ton/2000 lb) x 0.0943 
EF = 2.3 tons VOC per completion 

NOx Emission Factor 
EF = V X (10^ SCF/MMCF) x F x H x (MMBtti/10^ Btti) x A x (ton/2000 lb) 

with: 
EF = NOx emission factor (ton NOx per completion) 
V = the volume ofgas vented or flared per completion (MMCF per completion) 
F == the fraction of gas sent to the flare (1.0 for Montana) 
H = the heating value oftiie gas (1000 Btti/SCF) 
A = AP-42 emission factor for a flare (0.14 lb NOx/MMBtij) 

EF = 50 MMCF x (10*̂  SCF/MMCF) x 1.0 x 1000 BUi/SCF x (MMBtii/10* Btti) x 0.14 lb 
NOx/MMBtii X (ton/2000 lb) 
EF = 3.5 ton NOx per completion 
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A summary ofthe final gas well emission factors used is presented in Table 2-22. The final oil 
well emission factors used are those presented in Table 2-17. Having determined the confrol-
adjusted Montana completion emission factors, and the procedure for mcorporating condensate 
confrols into emissions calculations, we proceeded to estimate emissions. Emission factors, 
adjusted as described for confrols, were combined with the well data to estunate emissions 
following the general procedure shown in Calculation 9. For completion emissions in the State 
of Colorado, the emission factors provided by CDPHE were used. CDPHE personnel indicated 
that the completion emission factor was based on information for one area ofthe State and may 
not be applicable to the entire State (CDPHE, 2005). However, because no additional factor was 
provided for the rest ofthe State, this same emission factor has been used for all of Colorado. 

Table 2-22. Summary of control-adjusted gas well emission factors for VOC and minor NOx 
sources. 

State 
Alaska 

Arizona 

Colorado 

Montana 

Nevada 

New Mexico 

North Dakota 

Oregon 

South Dakota 

Utah 

Wyoming 

Gas Well Process 

Gbhdeh^ate 
tanks (lb VOC 
per yei^r/BPD) 
NA 

3,271 

NA 

65 

3,271 

3,271 

65 

3,271 

3,271 

3,271 

3,271 
(uncontrolled) 
65 (controlled) 

Dehydratbr 
(ibsVbCper 
year/MCFD) 
NA 

27,485 

NA 

NA 

27,485 

27,485 

27,485 

27,485 

27,485 

27,485 

27,485 

Heater (lbs 
Nbkpisr 
year/Well) ; 

1,752 

1,752 

1,752 

1,752 

1,752 

1,752 

1,752 

1,752 

1,752 

1,752 

dompletibn 
(̂totnifiperj';' -'v.:.--:-

completibn) 
VOC = 86 
NOx =1.75 
VOC = 86 
NOx =1.75 
VOC = 16.7 
NOx = 0.85 
VOC = 2.3 
NOx = 3.5 
VOC = 86 
NOx =1.75 
VOC = 86 
NOx = 1.75 
VOC = 86 
NOx =1.75 
VOC = 86 
NOx =1.75 
VOC = 86 
NOx =1.75 
VOC = 86 
NOx =1.75 
VOC = 86 
NOx =1.75 

Pneumatic 
devices 
(tons VOC 
per year/weii) 

0.2 

0.2 

0.2 

0.2 • 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

Calculation 9 presents a general outline of how emissions were estimated for the VOC and minor 
NOx processes. For detailed sample calculations for each of these processes, refer to Appendix 
B. A summary oftiie emissions estimated for VOC and minor NOx processes is presented in 
Table 2-23. 
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Calculation 9. Calculation of wellhead emissions for individual wells 

Gas Well 
E = SUMj(Pg x EFg,i) + SUMj(Pc x EFcj) + SUM(EFw) 

where: 
E = The 2002 emission 
Pg = 2002 gas production 
EFg,i = Emission factor for gas process i 
Pc = 2002 condensate production 
EFcj == Emission factor for condensate process j 
EFw = Per well emission factor 

OU Well 
E = SUMi(Po x EFg,i) + SUM(EFw) 

where: 
E = The 2002 emission 
Po - 2002 oil production 
EFo,i = Emission factor for oil process i 
EFw = Per well emission factor 

Table 2-23. State 

State 

Alaska^ 

Arizona 

Colorado^ 

Idaho 

Montana^ 

Nevada 

New Mexico 

North Dakota 

Oregon 

South Dakota 

Utah 

Washington 

Wyoming 

otal emissions for VOC c 

VOC 

430 

25,386 

5,439 

129 

166,773 

7,740 

34 

288 

34,757 

115,027 

NOx 

9 

15.924 

4,721 

5 

13,482 

176 

12 

47 

2,143 

6,283 
Emissions in Alaska estimated only for completion emissions. 

^Emissions in Colorado not estimated for condensate tanks or glycol dehydrators. 
^Emissions in Montana not estimated for glycol dehydrators. 

Several modifications are represented in this summary table that have not yet been mentioned. 
Emissions for condensate tanks and glycol dehydrators are not included for the State of 
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Colorado. In Colorado, those sources are expected to be included in the point source inventory 
due to the low inventory threshold (CDPHE, 2005b). Nor are emissions included for any 
process, except completion activities, in the State of Alaska. Again, emissions from the other 
VOC and minor NOx sources are expected to be included in the State's point source inventory; 
in this case because wellhead equipment is permitted under the umbrella of larger facilities (AK 
OGCC, 2005b; AK DEC, 2005b). Emissions have not been estimate for glycol dehydrators in 
the State of Montana because it was reported that no wellhead dehydrators have been installed in 
Montana (MT DEQ, 2005). 
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3. SPATIAL ALLOCATION SURROGATES FOR MODELING 

For air quality modeling, the EPA default spatial allocation surrogates were not appropriate for 
the area source oil and gas production emissions. ENVIRON therefore developed a new set of 
spatial allocation surrogates to be used in SMOKE to allocate the county-level area source 
emissions to the appropriate oil and gas fields. This section summarizes the development of 
these new oil and gas spatial allocation surrogates in the WRAP states. 

Spatial allocation surrogates were developed for two modeling domams: 

36 km 
Origin (-2736, -2088) 
NX =148, NY =112 

12km 
Origin (-2376, -936) 
NX = 207, NY =186 

As outlined in Table 3-1, twelve oil and gas emission source categories were assigned to one of 
four different surrogate categories designed to represent the location of emissions. The oil, gas 
and water production surrogates were based on production data at known well locations, while 
the drill rig surrogate was based solely on the number and location of wells drilled. 

Table 3-1. Emission sources and surrogate categories. 
Source 
Drill rigs 
Oil well - heaters 
Oil well - tanks 
Oil well - pneumatic devices 
Compressor engines 
Gas well - heaters 
Gas well - pneumatic devices 
Gas well - dehydration 
Gas well - completion 
CBM pump engines 
Gas well - tanks, uncontrolled 
Gas well - tanks, controlled 

see 
2310000220 
2310010100 
2310010200 
2310010300 
2310020600 
2310021100 
2310021300 
2310021400 
2310021500 
2310023000 
2310030210 
2310030220 

Allocation Surrogate 
Drill Rigs 
Oil Production 
Oil Production 
Oil Production 
Gas Production 
Gas Production 
Gas Production 
Gas Production 
Gas Production 
Water production at CBM wells 
Gas Production 
Gas Production 

Surrogate Code 
688 
686 
686 
686 
685 
685 
685 
685 
685 
687 
685 
685 

Methods 

Latitude and longitude coordinates for oil and gas wells and drill rigs were obtained for the 
WRAP states, except Califomia. The locations of all wells and drill rigs are shown in Figure 3-
1. Also displayed are the boundaries ofthe Tribal lands ofthe Arapahoe and Shoshone ofthe 
Wind River Reservation, Assiniboine and Sioux ofthe Fort Peck Reservation, Jicarilla Apache, 
Navajo, Southem Ute and Ute Mountain Ute. Note that neither Washington nor Idaho had any 
wells in the database. 

Once the well locations were known, creation ofthe surrogates took place in several steps, and 
relied on the use of ArcINFO GIS software. 
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1. All wells and drill rigs were labeled with the appropriate grid cell IJ values for both the 
36 and 12 km domains. 

2. For each individual well, the oil, gas and water production values were divided by the 
total oil, gas and water production values corresponding to the county in which the well 
was located. This division resulted in determination ofthe fraction of a county's total 
production taking place at each well. In the case of drill rigs, the number of drills, rather 
than the production values, were used. 

3. For each unique grid cell / county combination with wells, each well's production 
fractions were summed to create the surrogate value. This step was repeated for both 
domains separately. 

^ 

J 

~-\. 

\ 0 175 350 700 ,050 
iMIometers 

1,400 

Jld ' • i i^ 

M 

Legend 

• Drill Rigs 

• V\fells 

i Tribal lands of interest 

WRAP states 

V\RAP counties 

Figure 3-1. Locations of wells and drill rigs. 

The surrogate values for each grid cell / county combination were reformatted to comply with 
the SMOKE emissions processor AGPRO file format. A separate file for each modeling domain 
was created, and a single accompanying SMOKE AGREF file was created for use with either 
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domain. The purpose ofthe AGREF file, which is shown in Table 3-2, is to define the 
relationship between the 3-digit codes chosen to represent each ofthe four surrogate categories 
in the AGPRO file and the SCC codes for the twelve oil and gas emission categories to be 
allocated with these surrogates. This file also specifies which county/state/county (COSTCY) 
should use the given cross-reference. In this case, COSTCY is set to 000000 to indicate that all 
states and counties can use these cross-references. 

Table 3-2. SMOKE gridding surrogate cross-reference (AGREF) file. 
CbsTcY 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

-v^-"^^-"d^:;SCa::::"'^--:^ 
2310000220 
2310010100 
2310010200 
2310010300 
2310020600 
2310021100 
2310021300 
2310021400 
2310021500 
2310023000 
2310030210 
2310030220 

CODE 
686 
688 
686 
686 
686 
685 
685 
685 
685 
687 
685 
685 

Results 

To display the surrogates, each grid cell / county surrogate value was multiplied by the county's 
total production, and then production was summed for each grid cell. Figures 3-2 through 3-5 
depict the four different 36 km domain surrogate values; Figures 3-6 through 3-9 depict the 12 
km domain smrogate values. These spatial allocation surrogates were used in both the 2002 and 
2018 afr quality modeling. 

Figure 3-10 shows an example daily spatial emissions plot ofthe 2002 oil and gas emissions as 
processed through SMOKE. 
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Figure 3-2. Oil production surrogates for the 36 km domain. 

GAWRAP SSJF 0&G\Reporting\Documciitolion\Fiiial'iSeC-'!_spatial,doc 3-4 



December 2005 E N V I R O N 

J^ 
\ 0 175 350 700 1,(H) 

• • Kilo meters 
1.400 

Legend 
Gas Production (100,000 mcf/yr) 

0.0 

• 0,1-23.0 . 

B 28.1 - 56.7 

M l 56.8 - 91.3 

I ,* ! 91.4- 141.8 

1 1 141.9-2230 

1 1223.1-3373 

• 337.4-530.1 

Mi l 530.2-750.8 

H 750.9-1174.5 

• i 1174.6-5260,9 

^ ^ g Tribal lands of interest 

WRAP states 

WRAP counties 

Figure 3-3. Gas production surrogates for the 36 km domain. 
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Figure 3-5. Drill rig surrogates for the 36 km domain. 
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Figure 3-6. Oil production surrogates for the 12 km domain. 
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•Igure 3-7. Gas production surrogates for the 12 km domain. 
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Figure 3-8. CBM well water production surrogates for the 12 km domain. 
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Figure 3-9. Drill rig surrogates for the 12 km domain. 
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Figure 3-10. Example daily spatial emissions plot of the 2002 oil and gas emissions as 
processed through SMOKE. 
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4. 2018 BASE CASE PROJECTIONS 

INTRODUCTION 

This section describes the methods for estunating the 2018 base case emission inventory of oil 
and gas area sources for the Westem States. This inventory reflects the anticipated 2018 
emission levels with the ftiture confrols cunentiy defined by state and federal regulation. The 
2018 oil and gas point source emissions inventory has been prepared under a separate task, and is 
reported separately (ERG, 2005b). Thus, while some tables m this section present summaries of 
the 2018 point source emissions, information about the methodology used to develop those 
emissions estimates will be found in the report addressing the 2018 point source emissions 
inventory. 

The emissions summaries presented here for the 2018 base case inventory do not include 
emissions falling under tribal jurisdiction. Under another project, ENVIRON has prepared 
separate emissions estimates of fribal oil and gas emissions for four fribes. Those emissions 
estimates have been reconciled with the emissions reported here, and fribal emissions are being 
reported separately (ERG/ENVIRON, 2005). 

Apart from those westem states that have no oil or gas production, such as Idaho and 
Washington, the only state for which area source emissions are not estimated here is the State of 
Califomia. The Califomia Afr Resources Board (CARB) has provided point and area source oil 
and gas emissions projections directly to WRAP. Those estimates have been adopted by this 
inventory and are considered to be complete. 

Table 4-la presents a summary ofthe estimated 2018 NOx emissions from oil and gas area pomt 
and area sources in the WRAP States. Table 4-lb presents a similar summary of VOC 
emissions. The area source emissions are distinguished by source category, except in California 
where only the total NOx emission from the ARB inventory is given. The point source 
emissions included in Tables 4-la and 4-lb include several types of oil and gas facilities that are 
listed under SIC codes 13**, 492* or 4612. In most states, the major contributors of point source 
oil and gas emissions are natural gas fransmission stations and natural gas processing plants. 
Cmde oil pump stations and large storage sites also make a significant contribution in some 
states. Notably, the point source inventory methods m the State of Colorado and the State of 
Alaska are such that the majority of oil and gas emissions sources are included in the point 
source inventory. 
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Table 4-la 

^ifiiii 
Alaska 
Arizona 
Calllbrnia 
Coiorado 
Idaho 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 

Total 

2018 State total NOx 

Conipr689or 
Engines 

19,029 
48 

102.260 
6,751 

42 
414 

4,736 

32,729 
166,009 

Drill Rigs 
566 

4,051 

3,630 
17 

7.850 
1,293 

-
25 

2,212 

7,437 
27,082 

emissions (tons) from oil and gas sources. 

Wellhead 
2 

23,474 

7,631 
7 

28,420 
633 

7 
68 

6,225 

18,466 
84,932 

CBM Pump 
Engiji6s 

184 

240 

21 
1 

1 

901 
1,348 

Arfti Source 
TolUii „ 

568 

27,709 

30,529 
72 

138,551 
8,678 

48 
507 

13,174 

59,533 
279,370 

Point SoiJrce 
Toial 

36,501 
3,468 

13,390 
15,832 
1,734 
2,554 

139 
36,323 
2,946 

608 
311 

2.314 
703 

9,713 
126,536 

TOTAL 
37.069 
3.468 

13,390 
43.541 

1,734 
33.084 

212 
174.874 
11,624 

656 
818 

15,488 
703 

69,246 
405,907 

Table 4-lb. 2018 State total VOC emissions (tons) from oil and gas sources. 

wS§tite'% 
Alaska 
lAilzona 
Carifbnila 
Coktrado 
Idaho 
Montana 

NswMexi(» 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
WvomIng 
Total 

Oil Well, Tanks-
hashing & 

St/tndlnA/WorkI 
ngmreathlnd 

973 

4.938 
162 

9,357 
8,227 

-
329 

3.960 

11.369 
39,315 

Pneumatic 
Devkes 

176 

471 
9 

1.345 
415 
-
16 

304 

1,196 
3,932 

Gas Well, 
Pneumatic 

beVlqes 

4,997 

1,507 
1 

5,981 
120 

2 
15 

1,153 

3,586 
17,361 

GasWell, 
DehVdrdior* 

-
0 

97,981 
3.370 

18 
28 

13,666 

195.221 
310,286 

GasWell. 
Complethin -
Flairlnsj and 

Viinfhio 
92 

30,912 

637 
-

103,954 
659 
-
-

55,569 

129,292 
321.116 

CtindensatB 
Tanks, 

Uncontrolled 

. 
-

110.028 

-
-
-

20,634 

62.501 
193,163 

Condensate 
Tanks. 

CoHlrollad 

2 
-
-
261 
-
-
-

1.469 
1,732 

Area Source 
' Tdkl 

92 

37,058 

7,556 
173 

328,647 
13,052 

19 
387 

95,286 

404.633 
(88,904 

PohitSoilite 
Total 

2,112 
345 

4,962 
59,436 

114 
1,024 

32 
18,339 

262 
23 
38 

3,028 
36 

10,155 
99,907 

TOTAL 
2,204 

345 
4,962 

96.494 
114 

8.580 
205 

346,986 
13.315 

42 
426 

98,314 
36 

414,788 
986.811 

Note: Entries with a "-" indicate emissions were estimated to be zero. Entries that are blank indicate that emissions 
for the state/source combination are not estimated in this area source portion ofthe inventory. 

Table 4-2 compares the results ofthe 2018 oil and gas inventory with the 2002 oil and gas 
emissions inventories for NOx. Area source NOx emissions estimated for 2018 show a 114 
percent increase over 2002 levels. In the total oil and gas emissions, this large increase in area 
source emissions is partially offset by a greater than 50 thousand ton decrease in NOx emissions 
predicted for point sources. The area source and overall increases are most substantial in places 
where recent development plans predict large-scale oil and gas projects in fiifrire years. Such is 
the case in Montana and Wyoming where major development is anticipated for the Powder River 
Basin and the Jonah-Pinedale area. 
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Table 4-2. 

state 
Alaska 
Arizona 
Califomia 
Coiorado 
Idaho 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 

Total 

Change In t 

Conipreasor 
Engines 

839% 
46% 

155% 
131% 
^3% 
46% 

100% 

366% 
203% 

M and gas 

Drill Rigs 
-35% 

-29% 

248% 
-31% 
18% 

-16% 
0% 

-31% 
227% 

50% 
26% 

MOx emissions from 2002 to 2018. 

Wc l̂ihead 
-79% 

47% 

62% 
42% 

111% 
261% 
^3% 
45% 

191% 

194% 
98% 

CBM Pump 
Engines 

-88% 

-91% 

-37% 
-57% 

Area Source 
Total ' . 

-36% 

20% 

292% 
16% 

129% 
87% 

^3% 
38% 

154% 

202% 
114% 

Point Source 
Totsl 

-20% 
27% 

-20% 
-39% 
-33% 
-40% 
68% 

-36% 
. -38% 

-49% 
A% 

-30% 
•45% 
-35% 
-30% 

TOTAL 
-21% 
27% 

^6% 
-11% 
-33% 
174% 
46% 
49% 
24% 

^ % 
19% 
82% 

-45% 
9 9 A> 

30% 

AREA SOURCE OIL AND GAS GROWTH FACTORS 

At the most basic level there were two methods used to estimate 2018 county-level oil and gas 
emissions. The first and by far the dominant method was to develop growth factors that were 
then used to project from the 2002 oil and gas emissions. A second method was necessary to 
estimate emissions in the handful of counties that had no 2002 oil and gas emissions but are 
anticipated to see oil and gas development by 2018. The decision of which method was used to 
estimate 2018 emissions was based on the existence of oil and gas emissions in 2002. 
Discussion ofthe method used for the group of counties with no emissions in 2002 is reserved 
for later in this section. Here, the data sources and methodologies are presented that were used 
to project 2002 emissions to 2018 for the three conditions where oil and gas emissions were 
present in 2002. 

Production Growth Factors 

The projection of emissions from 2002 to 2018 requfred the development of county-level growth 
factors. These growth factors were derived from projections offuture oil and gas production 
reported by several sources. The preferred source of production projections was the Bureau of 
Land Management (BLM). The BLM periodically prepares Resource Management Plans (RMP) 
for the lands and mineral resources under its stewardship. RMP for oil and gas production areas 
typically include an estimate of reasonable foreseeable oil and gas development. The fiiture 
development is usually estunated as a number of new oil, gas and possibly CBM wells 
anticipated over the next 10 or 20 years. Table 4-3 provides a brief summary ofthe reasonable 
foreseeable development (RFD) scenarios that were ultimately used to obtain the necessary 
mformation for creating the 2002 to 2018 growth factors. 
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Table 4-3. BLM Resource Management Plans considered for use In projections 
RMP 
,ID„, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

RWlP NAME 
Northern San Juan Basin 
Coal Bed Methane Project 

Pinedale RMP 
Wyoming Powder River 
Basin Final EIS 
White River Resource Area 
RMP EIS 
RMP EIS for Mineral Leasing 
and Development in Sierra 
and Otero Counties 
Dakota Prairie Grasslands 
Oil and Gas Leasing 
Farmington Proposed 
Resource Management Plan 
Desolation Flats Natural Gas 
Field Development Project 
Draft Vernal Resource 
Management Plan 
Jack Morrow Hills 
Coordinated Activity 
Wind River Natural Gas 
Project 
Powder River and Billings 
Resource Management Plan 
Powder River and Billings 
Resource Management Plan 
Powder River and Billings 
Resource Management Plan 

Source 
USDA 

FS,2004 
WYBLM, 

2005 
WYBLM, 

2001 
CO BLM, 

1996 
NM BLM, 

2003 

USDA 
FS,2003 
NM BLM, 

2003 
WYBLM, 

2004 
UT BLM, 

2005 
WYBLM, 

2004b 
BIA, 2004 

MT DEQ, 
2003 

MT DEQ, 
2003 

MT DEQ, 
2003 

Start 
bate 

1/1/2004 

1/1/2006 

1/1/2002 

1/1/1996 

1/1/2003 

1/1/2003 

1/1/2002 

1/1/2004 

1/1/2006 

7/1/2004 

1/1/2005 

1/1/2003 

1/1/2003 

1/1/2003 

End bate 

1/1/2018 

1/1/2025 

1/1/2022 

1/1/2016 

1/1/2023 

1/1/2013 

1/1/2022 

1/1/2024 

1/1/2021 

1/1/2021 

1/1/2018 

1/1/2023 

1/1/2023 

1/1/2023 

Wells 

9800 

919 

36 

450 

13271 

308 

4345 

107 

325 

800 

250 

150 

|-:-'bir-'::.: 
Welts 

48 

380 

2055 

• . 

1 CBM 
Wells 

296 

81000 

60 . 

2964 

130 

50 

18200 

6400 

Wells 
Drilled 

296 

9800 

81000 

1100 

105 

660 

16615 

474 

6530 

255 

325 

19000 

6650 

150 

As shown in Table 4-3, we obtained a number of RMPs covering a large portion ofthe WRAP 
production areas. Figure 4-1 shows the approximate area covered by these resource management 
plans. Despite the broad conibined coverage of these plans, there are some significant 
production areas for which management plans could not be located. 
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Figure 4-1. Coverage of resource management plans ultimately used to create growth factors. 

For some ofthe areas where it was not possible to obtain recent local development forecasts 
from the BLM, other sources of local data were identified. For example, the Alaska Department 
ofNatural Resources (AK DNR, 2004) prepares 20-year production forecasts that were used in 
this effort. Other local sources of data were considered, but were ultimately discarded due either 
to a lack of detail, the reporting of only the next two or thi-ee years, or for a combination of 
inadequate detail and time-span. Thus, for the areas not covered by the RMP listed in Table 4-3 
and not in the State of Alaska, regional production forecasts published by the Energy 
Infonnation Administration (EIA, 2005b) were used. 

The EIA has published projection forecasts out to 2025. For production areas where EIA 
forecasts were the only source of data identified, separate oil and gas growth factors have been 
calculated as the 2018 regional production forecast by the EIA divided by 2002 regional 
production reported by the EIA. There are three EIA growth regions in which some portion of 
emissions in that region were projected using EIA data. Those regions are the Rocky Mountain 
Region, the Southwest Region and the West Coast Region. Growth factors developed for those 
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regions based on the EIA's production forecasts are shown m Table 4-4. The delineation of 
those regions is shown in Figure 4-2. 

Table 4-4. 2002 to 2018 oil and gas growth factors based on EIA forecasts. 
Region 

Rocky Mountain 
Southwest 
West Coast 

Oil Production 
1.334 
0.866 
0.601 

Gas Production 1 
1.458 
1.354 
0.568 

Figure 4-2. EIA production forecasting regions. 

Projections to 2018 based on the BLM resource management plans or Alaska DNR data were 
made using growth factors derived from the proposed future development and the actual 2002 
activity. In order to estimate the future number of wells, both the number of wells installed and 
the number of wells plugged and abandoned had to be estimated. The RMPs do not include 
estimates ofthe number of wells that will be plugged and abandoned in future years. The 
historical plugging and abandoning of wells was, however, available from the OGCs. Thus, 
lacking other projections of future well abandonment, we used OGC data to estimate the number 
of wells plugged and abandoned annually at the county level. We then developed an estimate of 
the future number of wells in a production area based on the number of existing wells in 2002, 
the number of new wells anticipated by the RMP and the estimated number of wells that would 
be abandoned based on the assumed persistence of historical abandonment rates. The calculation 
of a growth factor was thus accomplished as shown in Calculation 1. 
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Calculation 1: Determination of CBM, oil and gas well growth factor based on BLM RMP 

G = 
^ 0 2 

where: 
G = the 2002 to 2018 growth factor 
Wo2 = the wells (oil/gas/CBM) active m 2002 
Wf= the wells (oil/gas/CBM) forecast to be added by 2018 
Wp = the wells (oil/gas/CBM) estimated to be plugged and abandoned by 2018 

Because gas production at all well types drives compressor emissions, none ofthe three growth 
factors developed for oil wells, gas wells or CBM wells was alone representative of growth in 
compression. Compressor engine emissions needed to be projected based on the total grov^h in 
gas production. Thus a growth factor for total gas production was developed as shown m 
Calculation 2. 

Calculation 2: Derivation ofa gas production growth factor based on BLM RMP 

^g^ 

where: 
i refers to the three well types: oil, gas and CBM 
Ggas ^ the 2002 to 2018 growth factor 
P, = the average 2002 production of an oil/gas/CBM well 
Wo2,i = tiie oil/gas/CBM wells active in 2002 
Wfj = the oiVgas/CBM wells forecast to be added by 2018 
Wp,i = the oil/gas/CBM wells estimated to be plugged and abandoned by 2018 

In areas with coverage by a RMP, a separate growth factor was estimated for drill rig activity as 
the number of wells drilled per year suggested by the development scenario divided by the 
number of wells drilled in the same area m 2002. A growth factor for drilling in areas where 
EIA forecasts were used was determined based on the total predicted growth in well drilling in 
the lower 48 states as reported the EIA forecast, as regional drilling growth was not available. 
27.25 thousand wells are anticipated to be drilled in the lower 48 states in 2018, versus 25.45 
thousand wells drilled in 2002. From this information a drill rig activity growth factor of 1.071 
was calculated. 

A total of eight types of growth factors were used to project 2018 oil and gas emissions; three 
types were developed from EIA forecasts, and five types were based on local production 
projections. A summary of these eight types of growth factors is presented in Table 4-5. The 
estimation of emissions in the year 2018 usmg these growth factors is discussed below. 
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Table 4-5. Projection 

ID 
Gl 

G2 

G3 

G4 

G5 

G6 

G7 

G8 

Data Source 
EIA 

EIA 

EIA 

Local 

Local 

Local 

Local 

Local 

growth factors. 
Growth 
Fiactor 

Gas production 

Oil production 

Well drilling 

Gas wells 

Oil wells 

CBM wells 

Gas production 

Well drilling 

Derivation 
2018 estimated gas production for the region divided by 
2002 gas production for the region 
2018 estimated oil production for the region divided by 
2002 gas production for the region 
2018 estimated wells drilled in the lower 48 divided by 
2002 wells drilled in the lower 48 
2018 estimated gas wells in the planning area divided 
by 2002 gas wells In the plannmg area (Calculation 1) 
2018 estimated oil wells in the planning area divided by 
2002 oil wells in the planning area (Calculation 1) 
2018 estimated CBM wells In the planning area divided 
by 2002 CBM wells In the planning area (Calculation 1) 
2018 estimated total gas production in the planning 
area divided by total 2002 gas production in the 
planning area (Calculation 2). 
Number of wells drilled per year suggested by the 
development forecast divided by the number of wells 
drilled in 2002 

2018 Emissions Projections 

In all counties having 2002 emissions for a given oil and gas area source process, the 2018 
emissions estimate for that process was made by applying a growth factor to the 2002 emissions 
and then adjustmg the estimate to incorporate future year controls. As growth factors were 
developed for production areas rather than counties, it was necessary to intersect the production 
areas with the WRAP counties to determine which growth factor to apply in each county. This 
intersection yielded three distinct conditions: Counties entirely within a RMP area, counties 
partially within an RMP area and counties not in a RMP area. In the counties only partially 
intersected by a RMP area, it was necessary to apply BLM-based growth factors to the fraction 
ofthe wells in the RMP area and EIA-based growth factors to the remaming wells. The general 
formula used to estimate 2018 emissions for the process-specific emissions estimates is 
presented in Calculation 3. Wliich ofthe eight growth factors were appUed to each ofthe 
emissions sources is stipulated in Tables 4-6 and 4-7. 

Calculation 3. General formula for projecting process-specific emissions estimates 

where: 
Ei8 = the emissions from a process in 2018 
G = the growth factor for the process, as mdicated in Tables 4-6 and 4-7 
Eo2 - the emissions from a process hi 2002 

GAWRAP SSJF O&G\Reporting\DocuniHitalionVFmal\Sn:4_20I8emissioii9.doc 4-8 



December 2005 E N V I R O N 

Table 4-6. Growth factor used for each source in areas where local plans were used. 
S o u r c e ' ' •.• • 

Compressor Engines 
CBM Pump Engines 
Oil Well - Minor NOx & 
VOC sources 
Gas Well - Minor NOx & 
VOC sources 
Drill Rigs 

Growth Factor 
Local Gas Production (ID = G7) 
Emissions grown based on CBM well growth factor (ID = G6) 
Emissions grown based on oil well growth factor (ID = G5) 

Emissions grown based on gas well growth factor (ID = G4) 

Emissions grown based on growth In number of wells drilled 
annually (ID = G8) 

IDs correspond to those assigned in Table 4-5 

Table 4-7. Growth factor used for each source in areas where EIA data were used. 
Source-V,::;-;-:^:\.':-^;. ••';;•;. 
Compressor Engines 
CBM Pump Engines 
Oil Well - Minor NOx & 
VOC sources 
Gas Well - Minor NOx & 
VOC sources 
Drill Rigs 

Qta^ti^fsicioi^^^^^:^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^\: 
Emissions grown based on gas production growth factor (ID = Gl) 
Emissions grown based on gas production growth factor (ID = Gl) 
Emissions grown based on oil production growth factor (ID = G2) 

Emissions grown based on gas production growth factor (ID = Gl) 

Emissions grown based on growth in wells drilled (ID = G3) 

IDs correspond to those assigned in Table 4-5 

Figure 4-3 shows a sample of how different growth rates would be applied to areas that, while 
physically near each other, fell in distinct EIA forecast regions or one inside and the other 
outside ofa RMP area. Figure 4-4 then displays the growth factors developed for gas production 
in the WRAP states. A complete list ofthe growth factors developed to project 2002 area source 
oil and gas emissions to 2018 is provided as Appendix D. 
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Independent 2018 emissions estimates 

As is apparent in Figure 4-3, there were some areas where an RMP predicted oil and gas 
development, but no oil or gas wells existed in 2002. In those cases, the growth factor approach 
could not be applied. Instead, a method was developed whereby emissions were estimated based 
on the development forecast by the RMP and the average emissions associated with similar oil 
and gas sources in the same State. The general form ofthe calculation used to estimate 2018 
emissions in these counties is presented as Calculation 4. 

Calculation 4. General formula for independent estunates of 2018 emissions 

F = D * F 
^li,P ^P ^Q2,P 
where: 

Eig,p = the emissions from a process in 2018 
D = the forecast development of process p in the area 
Eo2,p = the state average emissions from process p in 2002 

Counties where this method was applied were ffrst identified when the intersection ofthe RMP 
areas with counties resulted ui the assignment of 2018 RMP-predicted oil, gas, CBM and/or 
drilled wells to a county that had no such wells in 2002. This number of 2018 oil, gas, CBM 
and/or drilled wells served as the activity measure for the 2018 emissions estimates. State 
specific emission factors were derived by dividing 2002 state total process-specific emissions by 
the number of 2002 oil, gas or drilled wells. In the case of CBM wells, the lack of 2002 
emissions in some states requfred that an emission factor be adopted from another area. In these 
cases, data from the State of Wyoming were adopted. The emission factors that resulted for NOx 
are shown in Table 4-8. Emission factors for other pollutants were developed by the same 
approach. 

Table 4-8. State NOx emission factors used 
Process 

Derivation 

Units 

Montana 
New Mexico 
North Dakota 
Utah 

Drill Rigs 

Drill Rig 
Emissions/ 

Wells Drilled 

tbhsAwell 
drilled 
2.26 
7.12 
9.78 
5,37 

Compressor 
Engines 

Compr^spr 
Emissibns/ 

• ,Qa8" ',•'" 
produced 
tons/MCF 

2.34x10"' 
2.34x10"=" 
2.34x10"° 
4.11x10'* 

to estimate 2018 emissions. 
Oil Well 
Heaters 

Oil Well 
Heater 

Emissions 
/Oil Wells 
tons/well 

0.011 
0.008 

0.015 

GasWell 
Heaters 

Gas Well 
Heater 

Emissions/ 
Gas Wells 
tons/well 

0.859 
0.868 
0.867 

GasWell 
Completion 
Flaring & 
Venting 
Gas Well 

Completion 
Emissions/ 
Gas Wells 
tons/well 

0.147 
0.046 
0.031 

CBM Pump 
Engines 

CBM 
Emissions/ 
CBM Weils 

tons/well 

0.12 
0.12 
0.12 
0.12 
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The emission factors in Table 4-8 were combined with development forecasts as shown in 
Calculation 4 to produce the county-level emissions shown m Table 4-9. These emissions 
estimates were then combined with the projected 2018 emissions to produce a comprehensive 
2018 area source oil and gas emission inventory. 

Table 4-9. 2018 emissions estimates for counties with 

State 
\/lontana 

New Mexico 

North Dakota 

Utah 

Couhiy 
Big Horn 
Golden Valley 
Mussellshell 
Powder River 
Yellowstone 
McKinley 
Otero 
Sandoval 
Sierra 
Billings 
Dunn 
Golden Valley 
Slope 
Daggett 
Duschene 

Total 

brill Rigs 
720.45 

7.23 
124.73 
720.45 

50.61 
67.83 
9.22 
35.05 
13.83 

137.76 
-

8.54 
7.43 
6.21 

-

1,909.34 

Cdirhpreesor 
Ehgliies^^ 
7,754.11 

-

22.42 
7,740.31 

10.45 
-

26.74 
-

28.44 
799.48 
13.70 
58.42 
52.03 

0.55 
14.40 

16.521.05 

no 2002 emissions. 

Wellhead 
35.00 

-

64.46 
-

26.49 
-

12.02 
• -

12.94 
213.00 

1.15 
13.20 
11.48 
0.13 

-

389.87 

CBM pump 
Engines 

119.81 
-
-

119.81 
-
-
-
-
-

0.15 
0.15 
0.15 
0.15 

1.27 

241.47 

Future Year Emission Controls 

Implementation of new federal and state control programs will have a substantial impact on 
future emissions. Known State and Federal emissions control estimates were incorporated mto 
the base case projections for 2018. A summary ofthe controls that have been identified and the 
actions taken to mcorporate them into the 2018 projections is provided in Table 4-10, These 
controls add to those previously identified in the 2002 inventory. Thus, although not presented 
here, the state-specific confrols included m the 2002 inventory are adopted by the 2018 
inventory. A discussion ofthe confrols identified by the 2002 inventory is provided in Section 2. 

Table 4-1 
State 

All 

All 

0. Projection information provided by State DEQ. 
/ Futiifie Cohtrois 

Nonroad diesel engine standards (EPA, 2004) 

Nonroad spark-ignition engine standards (EPA, 
2004) 

; , , , 'Act ior | , ' . : ' „ ; • , . " • :• 

Used phase-in and emissions standards 
information for 750+ hp drill rig engines from 
EPA's NONROAD model to adjust drill rig 
engine emissions for future performance 
standards 
Used phase-in and emissions standards 
information for natural gas fired nonroad 
engines (SCC 2268000000) from EPA's 
NONROAD model to adjust CBM pump engine 
emissions for future performance standards 
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State 
Colorado^ 

Montana 

Utah 

future Controls 
• 2004, control for glycol dehydrators 

requiring units in the nonattainment area 
with greater than 15 tpy VOC emission to 
achieve 90% control. 

• 2006, new control of large engines in the 
Denver-Joulsbourgh Basin NA Area 

• 2006, new control on condensate tanks 
requiring VOC emissions in nonattainment 
area reduced by 47.5% during the VOC 
season and 38% during off season 

(CDPHE, 2005) 
2006, allow producers to include controls in their 
potential to emit estimates so that they can stay 
under 25 tpy and thus not be permitted. DEQ 
regulation will probably be introduced to require 
controlling PTE to 25 tpy (MT DEQ, 2005) 
Controls under development with EPA Region 8 
(UT DEQ, 2005) 

• • i , - i ' - - „ A c t i 0 n - • ' . • • • " . ' : - • ^ - • • • ; ; : • , • • • , : • • / • 

The following was used as inputs to the 
procedure used to project point sources: 
• Determine fraction of dehydrators in 

nonattainment area and for 2004 and 
beyond apply 90% control to that fraction. 

• Select engines with greater than 500 hp 
and apply 90% control for 2006 and 
beyond. 

• Reduce annual VOC emissions from 
condensate tanks by 43% for 2006 and 
beyond. 

No action taken because control requirement 
has not been promulgated. 

No action taken because control requirements 
have not been promulgated. 

Mn Colorado, due to the low point source inventory threshold, these control adjustments have been made in the point 
source inventory 

With the exception ofthe rules imposed in the State of Colorado, the fiiture year controls 
reported by States were not certain to be implemented and thefr potential impact was uncertain. 
In other words, only "on-the-books" confrols have been accounted for in this inventory. Due to 
the low inventory threshold in the State of Colorado, those state-level confrols were incorporated 
in the point source inventory. That left only the federal nonroad engine performance standards to 
incorporate in this inventory. 

After discussion with members ofthe oil and gas working group, it was determined that the 
nonroad engine performance standards were applicable to drill rig engines and CBM pump 
engines, but not to compressor engines. The compressor engine 2018 emissions assume future 
compressor engines are therefore not requfred to meet federal nonroad engine standards. In 
confrast, the 2018 drill rig and CBM pump emissions were adjusted downward under the 
assumption that future equipment purchases will be requfred to meet the federal nonroad engme 
standards. The adjustment for drill rig emissions was performed by comparing the emission 
rates yielded by EPA's NONROAD model for 750+ horsepower drill rig engines in 2018 versus 
those for the same category in 2002. For CBM pump engines, the adjustment was performed by 
comparing the emission rates given by the NONROAD model for natural gas fired engines in 
2018 versus those for the same category in 2002. These comparisons were performed on a 
county level for all WRAP counties and confrol factors were derived for each county as the 2018 
emission rates divided by the 2002 emission rates. The county-level confrolled 2018 emissions 
were then calculated as the product ofthe county confrol factor and the unconfrolled 2018 
emissions estunate. The emission summaries presented at the beginning ofthis section represent 
the comprehensive 2018 oil and gas emissions estimates with "on-the-books" controls. 
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Gas Wells - Completion Emissions from Flaring and Venting 

Standardized statewide factors for VOC and HAP emissions associated v̂ ath flaring and venting 
activities during gas well completions were created using a weighted average statewide produced 
gas composition. The averaged analysis indicates VOC and HAP weight percents of 9.43% and 
0.33%, respectively 

A typical well completion log indicated 5.0 MMCFD ofgas are flared and/or vented during 10-
days of completion activities. This is the only well completion log available to the Division and 
is representative ofgas well completions in the Pinedale, Wyoming area, where the majority of 
gas well completions during 2002 occurred. 

During well completions, fluids routed to the flares bum when the entrained liquid volumes are 
low enough. Sometimes the flares are buming basically pure gas, while other times the flares 
don't or won't ignite when liquid volumes are excessive. Since typical volumes ofgas and 
liquid routed to a completion flare are not knoym, 50% ofthe time for each situation is assumed. 

During flaring of completion gas, different opacity levels have been observed, ranging from 0 to 
100%. This indicates completion fluids are not 100% combusted. Sometimes well flares smoke 
excessively and sometimes they bum clean, depending on the amount of liquids enfrained in the 
flared vapors. To account for this, 50% destmction efficiency of flares for VOCs and HAPs are 
assumed. 

Emissions associated with gas venting are calculated as follows: 

(5 MMCF/day) x (18.4565 Ib/lb-mol) x (lb-mol/379 scf) x (10^ scf/MMCF) x (ton/2000 lb) 
= 121.7447 tons of total gas flared or vented per day per completion 

121.7447 tons ofgas per day x 10 days = 1217.4472 tons ofgas per completion 

1217.4472 total tons x 0.0943 wt% VOC = 114.8053 total tons VOC 

50% of 114.8053 tons VOC are vented = 57.4027 tons VOC vented per completion 

50% of 114.8053 tons VOC are flared w/ 50% destiiiction efficiency 

= 28.7013 tons VOC from mcomplete combustion per completion 

Total VOC from flaring/venting = 86.0 tons per well completion 

1217.4472 total tons x 0.0033 wt% HAP = 4.0176 total tons HAP 

50% of 4.0176 tons HAP are vented = 2.0088 tons HAP vented per completion 

50% of 4.0176 tons HAP are flared w/ 50% destmction efficiency 
= 1.0044 tons HAP from incomplete combustion per completion 
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Gas Wells - Completion Emissions from Flaring and Venting cont'd 

Total HAP from flaring/venting = 3.0 tons per well completion 

0.6087 total tons Benzene @ 50% vented/50% flared = 0.5 tons Benzene per well/completion 
1.0957 total tons Toluene @ 50% vented/50% flared = 0.7 tons Toluene per well/completion 
0.3652 total tons Xylene @ 50% vented/50% flared = 0.8 tons Xylene per well/completion 
1.9479 total tons n-C^ @ 50% vented/50% flared = 1.3 tons n-C per well/completion 
undetectable e-Benzene 

For NOx and CO emissions from flaring, AP-42 flare emission factors were used as follows: 

(5.0 MMCF/day) x (0.14 lb NOx/MMBtii) x (1000 Btti/SCF) x (lo^ SCF/MMCF) x 
(MMBtu/10^ Bhi) X (ton/2000 lb) = 0.35 tons NOx per day. 

Using tiie same calculate with 0.035 lb CO/MMCF = 0.0875 tons CO per day 

Assuming gas wells are flared 50% ofthe time during 10 days of completion operations flaring 
emissions are: 

1.75 tons NOx &• 0.44 tons CO per gas well completion 

VOC and HAP emissions from pneumatic devices at gas and oil well facilities 

The average pneumatic pump uses and emits approximately 5.0 SCF/hr. These pumps are to 
inject methanol into flowlines and equipment at oil and gas well facilities. Most gas wells have 
two associated pneumatic injection pumps. Most oil wells have one associated pneumatic pump. 
Each type of well has various other pneumatic devices. 

VOC and HAP emission from pneumatic pumps are calculated using the statewide average 
weighted gas composition, 5.0 SCF/hr gas usage, two pumps per gas well and one pump per oil 
well, as follows: 

(5 SCF/hr) X (18.4565 Ib/lb-mol) x (lb-mol/379 SCF) x (8760 hr/yr) (ton/2000 lb) 
= 1.07 tons gas used per year per pump 

1.07 tons X 0.0943 wt% VOC = 0.1 tons VOC per year/pump 

1.07 tons X 0.0033 wt% HAP = 0.004 tons HAP per year/pump 

For each gas well pneumatic emissions are 0.2 tons VOC/yr/well and 0.008 tons 
HAP/yr/well 

For each oil well pneumatic emissions are 0.1 tons VOC/yr/well and 0.004 tons HAP/yr/well 

VOC and HAP emissions from other pneumatic devices at each oil and gas well are 
typically less than 1.0 TPY VOC and less than 0.1 TPY HAP. 
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Gas Wells - Flashing & Standing/Working/Breathing VOC Emissions 

Standardized statewide emission factors for storage tank emissions were created by calculating 
the average compositions of condensate for each formation for which analyses were available. 
These averages were used to formulate a weighted average for condensate composition across 
the state, based on production per formation. The weighted average was used with E&P Tanks 
modeling software to calculate emission factors in tons per year (TPY) per barrel per day (BPD) 
of condensate production. 

The calculations yielded emissions of 3,271.0 pounds per year (1.64 TPY) of VOCs per BPD and 
116.0 pounds per year (0.06 TPY) of HAPs per BPD uncontrolled. For wells that produce above 
18.3 BPD of condensate controls would be installed, since the VOC emission would be above 
the 30.0 TPY threshold used in 2002. The emission factors would then be 65.74 pounds per year 
(0.03 TPY) of VOCs per BPD and 2.32 pounds per year (0.001 TPY) of HAPs per BPD 
confrolled with 98% efficiency. 

Uncontrolled 
Benzene = 31.4 lb per yr/BPD 
Toluene = 0.8 lb per yr/BPD 
Etiiyl benzene = 2.6 lb per yr/BPD 
Xylenes = 1.8 lb per yr/BPD 
n-Hexane = 7.8 lb per yr/BPD 

Controlled 
Benzene = 0.63 lb per yr/BPD 
Toluene = 0.02 lb per yr/BPD 
Ethyl benzene = 0.05 lb per yr/BPD 
Xylenes = 0.04 lb per yr/BPD 
n-Hexane = 0.16 lb per yr/BPD 

Gas Wells - Dehydration Unit VOC & HAP Emissions 

Standardized statewide emission factors for dehydration unit emissions were created by 
calculating the average compositions of wet gas for each formation for which analyses were 
available. These averages were used to formulate a weighted average for gas composition across 
the state, based on production per formation. The weighted average was then used with GRI 
GlyCalc modeling software to calculate emission factors based on one million standard cubic 
foot ofgas per day (MSCFD) at 0.425 gpm or 25.0 spm for a Kimray 4015 glycol pump. 25.0 
spm is an observed average pump rate and the Kimray 4015 model is the most widely used. 

The calculations yielded emissions of 27,485.6 pounds per year (13.74 TPY) of VOCs per 10^ 
cubic feet per day (MMCFD) and 13,695.6 pounds per year (6.85 TPY) of HAPs per MMCFD. 

Benzene = 3,019.0 lb per yr/MMCFD 
Toluene = 6,944.2 lb per yr/MMCFD 
Etiiyl benzene = 288.8 lb per yr/MMCFD 
Xylenes = 3,054.8 lb per yr/MMCFD 
n-Hexane = 361.0 lb per yr/MMCFD 
Gas Wells - Heater Emissions 

For an average gas well site, approximately 2.0 MMBtu/hr are used in all ofthe different heaters 
and bumers. The average heat content of the fuel used in tiiese heaters is estimated at 1000 
Btu/scf This activity results m 1,752.0 pounds per year (0.88 TPY) of NOx and 367.92 pounds 
per year (0.18 TPY) of CO for each gas well installation. These were calculated using AP-42 
emission factors for fuel boilers and heaters, 100 Ib/mmcf for NOx and 21 Ib/mmcf for CO. 
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Oil Wells - Flashing & Standing/Working/Breathing VOC Emissions 

Statewide standardized emission factors for storage tank emissions were formulated using the 
geographical database built into E&P Tanks emissions modeling software. The data gathered for 
sales oil with an API Gravity of 30.0 and Reid Vapor Pressure of 2.7 psia was selected as it most 
closely approximates the majority of Wyoming cmde oil. The resulting factors in pounds of 
emissions per year per BPD oil production at individual wells: 

VOCs = 160.0 lb per yr/BPD 
HAPs = 2.66 lb per yr/BPD 
Benzene = 0.014 lb per yr/BPD 
Toluene = 0.018 lb per yr/BPD 
Ethyl Benzene = 0.004 lb per yr/BPD 
Xylenes = 0.034 lb per yr/BPD 
n-Hexane = 2.598 lb per yr/BPD 

Oil Wells - Heater Emissions 

In Wyoming, most oil wells are produced to a cenfral battery where various heated vessels are 
used for separation of cmde and water. An average throughput of 2000 barrels per day at a 
facility using 4.0 MMBtu/hr total heat input was used along with AP-42 emission factors for fuel 
boilers and heaters to estimate 0.005 pounds per year of NOx per BPD and 0.001 pounds per yr 
of CO per BPD of oil production at each individual oil well [later conected units to 0.005 pounds 
per year of NOx per barrel and 0.001 pounds per year of CO per banel]. 
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Gas Wells - Completion Emissions from Flaring and Venting 

Standardized statewide factors for VOC and HAP emissions associated v̂ ath flaring and venting 
activities during gas well completions were created using a weighted average statewide produced 
gas composition. The averaged analysis indicates VOC and HAP weight percents of 9.43% and 
0.33%, respectively 

A typical well completion log indicated 5.0 MMCFD ofgas are flared and/or vented during 10-
days of completion activities. This is the only well completion log available to the Division and 
is representative ofgas well completions in the Pinedale, Wyoming area, where the majority of 
gas well completions during 2002 occurred. 

During well completions, fluids routed to the flares bum when the entrained liquid volumes are 
low enough. Sometimes the flares are buming basically pure gas, while other times the flares 
don't or won't ignite when liquid volumes are excessive. Since typical volumes ofgas and 
liquid routed to a completion flare are not knoym, 50% ofthe time for each situation is assumed. 

During flaring of completion gas, different opacity levels have been observed, ranging from 0 to 
100%. This indicates completion fluids are not 100% combusted. Sometimes well flares smoke 
excessively and sometimes they bum clean, depending on the amount of liquids enfrained in the 
flared vapors. To account for this, 50% destmction efficiency of flares for VOCs and HAPs are 
assumed. 

Emissions associated with gas venting are calculated as follows: 

(5 MMCF/day) x (18.4565 Ib/lb-mol) x (lb-mol/379 scf) x (10^ scf/MMCF) x (ton/2000 lb) 
= 121.7447 tons of total gas flared or vented per day per completion 

121.7447 tons ofgas per day x 10 days = 1217.4472 tons ofgas per completion 

1217.4472 total tons x 0.0943 wt% VOC = 114.8053 total tons VOC 

50% of 114.8053 tons VOC are vented = 57.4027 tons VOC vented per completion 

50% of 114.8053 tons VOC are flared w/ 50% destiiiction efficiency 

= 28.7013 tons VOC from mcomplete combustion per completion 

Total VOC from flaring/venting = 86.0 tons per well completion 

1217.4472 total tons x 0.0033 wt% HAP = 4.0176 total tons HAP 

50% of 4.0176 tons HAP are vented = 2.0088 tons HAP vented per completion 

50% of 4.0176 tons HAP are flared w/ 50% destmction efficiency 
= 1.0044 tons HAP from incomplete combustion per completion 
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Gas Wells - Completion Emissions from Flaring and Venting cont'd 

Total HAP from flaring/venting = 3.0 tons per well completion 

0.6087 total tons Benzene @ 50% vented/50% flared = 0.5 tons Benzene per well/completion 
1.0957 total tons Toluene @ 50% vented/50% flared = 0.7 tons Toluene per well/completion 
0.3652 total tons Xylene @ 50% vented/50% flared = 0.8 tons Xylene per well/completion 
1.9479 total tons n-C^ @ 50% vented/50% flared = 1.3 tons n-C per well/completion 
undetectable e-Benzene 

For NOx and CO emissions from flaring, AP-42 flare emission factors were used as follows: 

(5.0 MMCF/day) x (0.14 lb NOx/MMBtii) x (1000 Btti/SCF) x (lo^ SCF/MMCF) x 
(MMBtu/10^ Bhi) X (ton/2000 lb) = 0.35 tons NOx per day. 

Using tiie same calculate with 0.035 lb CO/MMCF = 0.0875 tons CO per day 

Assuming gas wells are flared 50% ofthe time during 10 days of completion operations flaring 
emissions are: 

1.75 tons NOx &• 0.44 tons CO per gas well completion 

VOC and HAP emissions from pneumatic devices at gas and oil well facilities 

The average pneumatic pump uses and emits approximately 5.0 SCF/hr. These pumps are to 
inject methanol into flowlines and equipment at oil and gas well facilities. Most gas wells have 
two associated pneumatic injection pumps. Most oil wells have one associated pneumatic pump. 
Each type of well has various other pneumatic devices. 

VOC and HAP emission from pneumatic pumps are calculated using the statewide average 
weighted gas composition, 5.0 SCF/hr gas usage, two pumps per gas well and one pump per oil 
well, as follows: 

(5 SCF/hr) X (18.4565 Ib/lb-mol) x (lb-mol/379 SCF) x (8760 hr/yr) (ton/2000 lb) 
= 1.07 tons gas used per year per pump 

1.07 tons X 0.0943 wt% VOC = 0.1 tons VOC per year/pump 

1.07 tons X 0.0033 wt% HAP = 0.004 tons HAP per year/pump 

For each gas well pneumatic emissions are 0.2 tons VOC/yr/well and 0.008 tons 
HAP/yr/well 

For each oil well pneumatic emissions are 0.1 tons VOC/yr/well and 0.004 tons HAP/yr/well 

VOC and HAP emissions from other pneumatic devices at each oil and gas well are 
typically less than 1.0 TPY VOC and less than 0.1 TPY HAP. 
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Gas Wells - Flashing & Standing/Working/Breathing VOC Emissions 

Standardized statewide emission factors for storage tank emissions were created by calculating 
the average compositions of condensate for each formation for which analyses were available. 
These averages were used to formulate a weighted average for condensate composition across 
the state, based on production per formation. The weighted average was used with E&P Tanks 
modeling software to calculate emission factors in tons per year (TPY) per barrel per day (BPD) 
of condensate production. 

The calculations yielded emissions of 3,271.0 pounds per year (1.64 TPY) of VOCs per BPD and 
116.0 pounds per year (0.06 TPY) of HAPs per BPD uncontrolled. For wells that produce above 
18.3 BPD of condensate controls would be installed, since the VOC emission would be above 
the 30.0 TPY threshold used in 2002. The emission factors would then be 65.74 pounds per year 
(0.03 TPY) of VOCs per BPD and 2.32 pounds per year (0.001 TPY) of HAPs per BPD 
confrolled with 98% efficiency. 

Uncontrolled 
Benzene = 31.4 lb per yr/BPD 
Toluene = 0.8 lb per yr/BPD 
Etiiyl benzene = 2.6 lb per yr/BPD 
Xylenes = 1.8 lb per yr/BPD 
n-Hexane = 7.8 lb per yr/BPD 

Controlled 
Benzene = 0.63 lb per yr/BPD 
Toluene = 0.02 lb per yr/BPD 
Ethyl benzene = 0.05 lb per yr/BPD 
Xylenes = 0.04 lb per yr/BPD 
n-Hexane = 0.16 lb per yr/BPD 

Gas Wells - Dehydration Unit VOC & HAP Emissions 

Standardized statewide emission factors for dehydration unit emissions were created by 
calculating the average compositions of wet gas for each formation for which analyses were 
available. These averages were used to formulate a weighted average for gas composition across 
the state, based on production per formation. The weighted average was then used with GRI 
GlyCalc modeling software to calculate emission factors based on one million standard cubic 
foot ofgas per day (MSCFD) at 0.425 gpm or 25.0 spm for a Kimray 4015 glycol pump. 25.0 
spm is an observed average pump rate and the Kimray 4015 model is the most widely used. 

The calculations yielded emissions of 27,485.6 pounds per year (13.74 TPY) of VOCs per 10^ 
cubic feet per day (MMCFD) and 13,695.6 pounds per year (6.85 TPY) of HAPs per MMCFD. 

Benzene = 3,019.0 lb per yr/MMCFD 
Toluene = 6,944.2 lb per yr/MMCFD 
Etiiyl benzene = 288.8 lb per yr/MMCFD 
Xylenes = 3,054.8 lb per yr/MMCFD 
n-Hexane = 361.0 lb per yr/MMCFD 
Gas Wells - Heater Emissions 

For an average gas well site, approximately 2.0 MMBtu/hr are used in all ofthe different heaters 
and bumers. The average heat content of the fuel used in tiiese heaters is estimated at 1000 
Btu/scf This activity results m 1,752.0 pounds per year (0.88 TPY) of NOx and 367.92 pounds 
per year (0.18 TPY) of CO for each gas well installation. These were calculated using AP-42 
emission factors for fuel boilers and heaters, 100 Ib/mmcf for NOx and 21 Ib/mmcf for CO. 

GAWRAP SSJF 0&G\R(!porting\Documentstion\Final\ApptidxA_WYDE(5_EF5.doc A-4 



December 2005 
E N V I R O N 

Oil Wells - Flashing & Standing/Working/Breathing VOC Emissions 

Statewide standardized emission factors for storage tank emissions were formulated using the 
geographical database built into E&P Tanks emissions modeling software. The data gathered for 
sales oil with an API Gravity of 30.0 and Reid Vapor Pressure of 2.7 psia was selected as it most 
closely approximates the majority of Wyoming cmde oil. The resulting factors in pounds of 
emissions per year per BPD oil production at individual wells: 

VOCs = 160.0 lb per yr/BPD 
HAPs = 2.66 lb per yr/BPD 
Benzene = 0.014 lb per yr/BPD 
Toluene = 0.018 lb per yr/BPD 
Ethyl Benzene = 0.004 lb per yr/BPD 
Xylenes = 0.034 lb per yr/BPD 
n-Hexane = 2.598 lb per yr/BPD 

Oil Wells - Heater Emissions 

In Wyoming, most oil wells are produced to a cenfral battery where various heated vessels are 
used for separation of cmde and water. An average throughput of 2000 barrels per day at a 
facility using 4.0 MMBtu/hr total heat input was used along with AP-42 emission factors for fuel 
boilers and heaters to estimate 0.005 pounds per year of NOx per BPD and 0.001 pounds per yr 
of CO per BPD of oil production at each individual oil well [later conected units to 0.005 pounds 
per year of NOx per barrel and 0.001 pounds per year of CO per banel]. 
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Appendix B 

Sample Calculations for the VOC and Minor NOx Processes 
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Sample Calculation for Gas Well 

Well Name = 476 
Well Type = Gas 
Field Name = Five Mile 
County = Big Hom 
2002 Gas Production (GP) = 193,559 lOOOCF 
2002 Condensate Production (CP) = 2,968 banels 
Completion Date = 6/25/2002 

Calculate approximate number of operational days per year 
Number of days June - December = 214 well days per year (wdpy) 

Flashing & Standing/Working/Breathing Emissions 
Will there be controls on flashing & standing/working/breathing? 

CP / wdpy <= 18.3 
2,968 ban-els / 214 wdpy <= 18.3 
13.9 <= 18.3 therefore there will be no controls 

VOC EF = 3,271 Ibs/yr per BPD CP 
Benzene EF = 31.4 Ibs/yr per BPD CP 

Annual VOC = CP / wdpy * VOC EF / 2000 lb/ton * wdpy / total dpy 
Annual VOC = 2,968 ban-els / 214 wdpy * 3,271 Ibs/yr per BPD CP / 2000 lb/ton 

* 214 wdpy / 365 dpy 
Annual VOC = 13.9 bpd * 3,271 Ibs/yr per BPD CP / 2000 lb/ton * .586 
Annual VOC = 13.3 tons 

Aimual Benzene = CP / wdpy * Benzene EF / 2000 lb/ton * wdpy / total dpy 
Annual Benzene = 13.9 bpd • 31.4 Ibs/yr per BPD CP / 2000 lb/ton * .586 
Annual Benzene = .13 tons 

Dehydration Unit Emissions 
VOC EF = 27,485.6 lbs per year / MCFD 
Annual VOC = VOC EF * GP /1000 MCF/IOOOCF / 214 wdpy / 2000 lb/ton * 

214 wdpy/365 dpy 
Annual VOC = 27,485.6 lbs per year / MCFD * 193.6MCF / 214 wdpy / 2000 

lb/ton •.586 
Annual VOC = 7.3 tons 

Heater Emissions 
NOx EF = 1,752 lbs / year - well 
Annual NOx = NOX EF * Number of Wells / 2000 lb/ton * wdpy / dpy 
Annual NOx = 1,752 lbs / year-well * 1 well / 2000 lb/ton * .586 
Annual NOx = .51 tons 
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Pneumatic Devices 
VOC EF = .2 tons / year-well 
Annual VOC = VOC EF * Number of Wells * wdpy / dpy 
Annual VOC = .2 tons / year-well * 1 well * .586 
Annual VOC = .12 tons 

Completion Flaring and Venting 
VOC EF = 86 tons / completion 
Annual VOC = completions * VOC EF 
Annual VOC = 1 completion * 86 tons / completion 
Annual VOC = 86 tons 

These sample calculations only present the calculation for one pollutant for each process. 
The calculations for other pollutants within the same process were identical, with the 
exception of the emission factor. 

Sample Calculation for Oil Well 

Well Name = 483 
Well Type = Oil 
Field Name = Torchlight 
County = Big Hom 
2002 Oil Production (OP) = 8,758 banrels 
Completion Date = 2/4/2002 

Calculate approximate number of operational days per year 
Number of days February - December = 334 well days per year (wdpy) 

Flashing & Standing/Working/Breathing Emissions 
VOC EF = 160 lb/year per BPD OP 
Annual VOC = VOC EF * OP / wdpy / 2000 lb/ton * wdpy / dpy 
Annual VOC = 160 lb/year per BPD OP * 8,758 banels / 334 wdpy / 2000 lb/ton 

* 334 wdpy / 365 dpy 
Annual VOC = 160 lb/year per BPD OP * 26.2 BPD / 2000 lb/ton * .915 
Annual VOC =1.92 tons 

Heater 
NOx EF = 0.005 Ib/yr per BPD OP 
Annual NOx = NOx EF * OP / wdpy / 2000 lb/ton * wdpy / dpy 
Annual NOx = 0.005 Ib/yr per BPD OP * 26.2 BPD / 2000 lb/ton * .915 
Annual NOx = 0.00006 tons 

Pneumatic Devices 
VOC EF = 0.10 tons/yr per well 
Annual VOC = VOC EF * Number of Wells * wdpy / dpy 
Annual VOC = 0.10 tons/yr per well * 1 well * .915 
Annual VOC = 0.092 tons 
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Appendix C 

Nonroad Diesel Fuel Sulfur Levels 
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county FIPS 

02013 

02016 

02020 

02050 

02060 

02068 

02070 

02090 

02100 

02110 

02122 

02130 

02150 • 

02164 

02170 

02180 

02185 

02188 

02201 

02220 

02232 

02240 

02261 

02270 

02280 

02282 

02290 

04001 

04003 

04005 

04007 

04009 

04011 

04012 

04013 

04015 

04017 

04019 

04021 

04023 

04025 

04027 

08001 

08003 

08005 

08007 

Fliel Diesel 
Sulfur (%) 

0.075 

0.075 

0.119 

0.075 

0.075 

0.075 

0.075 

0.119 

0.035 

0.035 

0.119 

0.035 

0.075 

0.075 

0.119 

0.075 

0.075 

0.075 

0.035 

0.035 

0.035 

0.119 

0.119 

0.075 

0.035 

0.075 

0.075 

0.240 

0.240 

0.340 

0.340 

0.240 

0.240 

0.340 

0.036 

0.340 

0.240 

0.340 

0.340 

0.240 

0.340 

0.340 

0.050 

0.050 

0.050 

0.050 

GOuniy FIPs 
(Cont): 

08071 

08073 

08075 

08077 

08079 

08081 

08083 

08085 

08087 

08089 

08091 

08093 

08095 

08097 

08099 

08101 

08103 

08105 

08107 

08109 

08111 

08113 

08115 

08117 

08119 

08121 

08123 

08125 

16001 

16003 

16005 

16007 

16009 

16011 

16013 

16015 

16017 

16019 

16021 

16023 

16025 

16027 

16029 

16031 

16033 

16035 

Fuelbifesel 
Sulfur (%) 
0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

Courity FlPa; 
(cont) 

30013 

30015 

30017 

30019 

30021 

30023 

30025 

30027 

30029 

30031 

30033 

30035 

30037 

30039 

30041 

30043 

30045 

30047 

30049 

30051 

30053 

30055 

30057 

30059 

30061 

30063 

30065 

30067 

30069 

30071 

30073 

30075 

30077 

30079 

30081 

30083 

30085 

30087 

30089 

30091 

30093 

30095 

30097 

30099 

30101 

30103 

Fuel Diesel Siilfur 
(%)i 
0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 
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County FIPs 

08009 

08011 

08013 

08014 

08015 

08017 

08019 

08021 

08023 

08025 

08027 

08029 

08031 

08033 

08035 

08037 

08039 

08041 

08043 

08045 

08047 

08049 

08051 

08053 

08055 

08057 

08059 

08061 

08063 

08065 

08067 

08069 

Fuel Diesel 
Sulfur (%) 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

County FIPs 
(<:ont) 

16037 

16039 

16041 

16043 

16045 

16047 

16049 

16051 

16053 

16055 

16057 

16059 

16061 

16063 

16065 

16067 

16069 

16071 

16073 

16075 

16077 

16079 

16081 

16083 

16085 

16087 

30001 

30003 

30005 

30007 

30009 

30011 

Fuel Diesel 
Sulfur (%) 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.330 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

CPunty FIPs 
(cont.) 

30105 

30107 

30109 

30111 

30113 

32001 

32003 

32005 

32007 

32009 

32011 

32013 

32015 

32017 

32019 

32021 

32023 

32027 

32029 

32031 

32033 

32510 

35001 

35003 

35005 

35006 

35007 

35009 

35011 

35013 

35015 

35017 

Fuel Diesel Sulfur 
(%) 
0.240 

0.240 

0.240 

0.240 

0.240 

0.050 

0.025 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.026 

0.050 

0.050 

0.025 

0.050 

0.050 

0.050 

0.050 

0.050 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 
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County FIPs 

35019 

35021 

35023 

35025 

35027 

35028 

35029 

35031 

35033 

35035 

35037 

35039 

35041 

35043 

35045 

35047 

35049 

35051 

35053 

35055 

35057 

35059 

35061 

38001 

38003 

38005 

38007 

38009 

38011 

38013 

38015 

38017 

38019 

38021 

38023 

38025 

38027 

38029 

38031 

38033 

38035 

38037 

38039 

38041 

38043 

38045 

l=uelbleael 
Sulfur (%) 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.371 

0.371 

0.240 

0.371 

0.240 

0.240 

0.371 

0.371 

0.371 

0.371 

0.240 

0.240 

0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

County FIPs 
(dont) 

41007 

41009 

41011 

41013 

41015 

41017 

41019 

41021 

41023 

41025 

41027 

41029 

41031 

41033 

41035 

41037 

41039 

41041 

41043 

41045 

41047 

41049 

41051 

41053 

41055 

. 41057 

41059 

41061 

41063 

41065 

41067 

41069 

41071 

46003 

46005 

46007 

46009 

46011 

46013 

46015 

46017 

46019 

46021 

46023 

46025 

46027 

Fuel Diesel 
Sulfur (%) 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 
0.371 

0.240 

0.371 

0.371 

0.371 

0.371 

CbiihtyiFlPs 
(cOnt) 

46095 

46097 

46099 

46101 

46103 

46105 

46107 

46109 

46111 

46113 

46115 

46117 

46119 

46121 

46123 

46125 

46127 

46129 

46135 

46137 

49001 

49003 

49005 

49007 

49009 

49011 

49013 

49015 

49017 

49019 

49021 

49023 

49025 

49027 

49029 

49031 

49033 

49035 

49037 

49039 

49041 

49043 

49045 

49047 

49049 

49051 

Fuiil biesel Sulfur 
•-o,:--,f%)-V-::-,::;. 

0.371 

0.371 

0.371 

0.371 

0.240 

0.240 

0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.340 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.340 

0.240 

0.340 

0.240 

0.340 

0.240 

0.240 

0.340 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 

0.240 
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County FIPs 

38047 

38049 

38051 

38053 

38055 

38057 

38059 

38061 

38063 

38065 

38067 

38069 

38071 

38073 

38075 

38077 

38079 

38081 

38083 

38085 

38087 

38089 

38091 

38093 

38095 

38097 

38099 

38101 

38103 

38105 

41001 

41003 

41005 

Fuel Diesel 
Sulfur (%) 
0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.240 

0.240 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.240 

0.340 

0.340 

0.340 

County FIPs 
(cont) 

46029 

46031 

46033 

46035 

46037 

46039 

46041 

46043 

46045 

46047 

46049 

46051 

46053 

46055 

46057 

46059 

46061 

46063 

46065 

46067 

46069 

46071 

46073 

46075 

46077 

46079 

46081 

46083 

46085 

46087 

46089 

46091 

46093 

Fuel Diesel 
Sijlfiir(%) 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.371 

0.240 

0.371 

0.371 

0.371 

0.371 

0.371 

0.240 

County FIPs 
(cont)' 

49053 

49055 

49057 

53001 

53003 

53005 

53007 

53009 

53011 

.53013 

53015 

53017 

53019 

53021 

53023 

53025 

53027 

53029 

53031 

53033 

53035 

53037 

53039 

53041 

53043 

53045 

53047 

53049 

53051 

53053 

53055 

53057 

53059 

Fuel Diesel Sulfur 
(%) 
0.340 

0.240 

0.240 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 

0.340 
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county FlPs 
53061 
53063 
53065 
53067 
53069 
53071 
53073 
53075 
53077 
56001 
56003 
56005 
56007 
56009 
56011 
56013 
56015 
56017 
56019 
56021 
56023 . 
56025 
56027 
56029 
56031 
56033 
56035 
56037 
56039 
56041 
56043 

56045 

Fuel Diesel Sulfur 
h :•• •• ( % ) - . •.. 

0.340 
0.340 
0.340 
0.340 
0.340 
0.340 
0.340 
0.340 
0.340 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 

. 0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 
0.270 

0.270 1 
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Appendix D 

2002 to 2018 Oil and Gas Growth Factors 
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see 
2310000220 
2310000220 02020 
2310000220 02122 
2310000220 02185 
2310000220 08001 
2310000220 08007 
2310000220 08009 
2310000220 
2310000220 
2310000220 08045 
2310000220 
2310000220 08055 
2310000220 
2310000220 
2310000220 
2310000220 08071 
2310000220 
2310000220 
2310000220 
2310000220 
2310000220 08083 
2310000220 08087 
2310000220 08099 
2310000220 08103 
2310000220 08107 
2310000220 
2310000220 08121 
2310000220 
2310000220 
2310000220 30003 
2310000220 30005 
2310000220 30009 
2310000220 30011 
231000022G 
2310000220 30017 
2310000220 
2310000220 30021 
2310000220 30025 
2310000220 
2310000220 30035 
2310000220 30041 
2310000220 

FIPS 
OOOOO 

08014 

08017 

08051 

08057 

08061 
08067 

08073 
08075 
08077 
08081 

08113 

08123 
08125 

30015 

30019 

30027 

30045 

Qrbwth 
Factor 
4.4368 
0.0000 
1.0000 
1.0000 
1.0710 
1.0580 
1.0710 
1.0710 
1.0710 
1.0614 
1.0710 
1.0710 
1.0710 
1.0710 
1.1138 
1.0710 
1.0710 
1.0710 
1.0710 
1.0582 
1.0710 
1.0710 
1.0710 
1.5108 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 

39.4556 
0.1202 

129.8828 
1.0710 
1.0710 
8.2123 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 

sCc 
2310000220 
2310000220 30055 
2310000220 
2310000220 30069 
2310000220 
2310000220 

FIPS 
30051 

30065 

30071 

2310000220 
2310000220 
2310000220 
2310000220 
2310000220 
2310000220 
2310000220 
2310000220 30097 
2310000220 30101 
2310000220 
2310000220 30111 
2310000220 32007 
2310000220 
2310000220 32023 
2310000220 35005 
2310000220 35007 
2310000220 35015 
2310000220 35025 
2310000220 
2310000220 
2310000220 35045 
2310000220 35059 
2310000220 38007 
2310000220 38009 
2310000220 
2310000220 38013 
2310000220 
2310000220 
2310000220 38033 
2310000220 38035 
2310000220 38049 
2310000220 38053 
2310000220 38059 
2310000220 38075 
2310000220 
2310000220 
2310000220 38093 
2310000220 
2310000220 

30073 
30075 
30079 
30083 
30085 
30087 
30091 
30095 

30105 

32011 

35039 
35041 

38011 

38023 
38025 

38087 
38089 

38103 
38105 

Growth 
Factor 
1.0710 
1.0710 

85.3516 
1.0710 
1.0710 
1.0710 

76.3745 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 

12.3698 
2.4740 
1.0710 
1.0710 

, 34,6354 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 
1.0710 
2.6956 
1.0710 
2.6596 
1.0710 
2.8811 
1.0710 
1.0710 
1.0710 
1.0710 
1.0889 
0.9604 
1.0710 
1.0710 
2.1276 
1.0710 
1.0710 
0.1172 
1.0710 
1.0710 
1.0710 
1.0710 

see 
2310000220 
2310000220 
2310000220 49007 
2310000220 
231000022049015 

FIPS 
46047 
46063 

49013 

2310000220 
2310000220 
2310000220 49047 
2310000220 56001 
2310000220 56003 
231000022Q 56005 
2310000220 56007 
2310000220 56009 
231000022Q 
2310000220 56013 
2310000220 
2310000220 56019 
2310000220 56023 
2310000220 
2310000220 
2310000220 56029 
2310000220 56033 
2310000220 
2310000220 56037 
2310000220 56041 
2310010100 00000 
2310010100 
2310010100 08005 
2310010100 08007 
2310010100 08009 
2310010100 
2310010100 08017 
2310010100 08033 
2310010100 08039 
2310010100 
2310010100 
231001010Q 08057 
2310010100 08061 
2310010100 08063 
2310010100 
2310010100 08069 
2310010100 08073 
2310010100 08075 
2310010100 
2310010100 

49019 
49037 

56011 

56017 

56025 
56027 

56035 

08001 

08013 

08043 
08045 

08067 

08077 
08081 

Growth 
FactOir 
1.0710 
1.0710 
1.0710 
5.1715 
1.0710 
1.0710 
1.0710 
8.7089 
1.0710 
1.0710 
2.2528 
1.1995 

24.1974 
1.0710 
1.0710 
1.0710 
0.7792 
1.3425 
1.0710 
1.0710 
1.0710 
1.5976 
3.8028 
1.1577 
1.0710 
1.2753 
1.3340 
1.3340 
1.0022 
1.3340 

1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
1.3300 
1.3340 
1.3340 
1.3340 
1.3307 
1.3340 
1.3340 
1.3340 
1.3340 
1.3253 
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see 
2310010100 08083 
231001010G 08087 

2310010100 08099 
2310010100 08103 

231001010Q 08107 

23100101 OC 08113 

23100101 OC 08115 

231001010C 08121 

23100101 OC 08123 

23100101 OC 30003 

2310010100 

23100101 OC 30009 

23100101 OC 30019 

2310010100 30021 

23100101OC 

23100101 OC 30033 

2310010100 30035 

231001010C 

2310010100 30051 

23100101 OC 30055 

23100101 OC 30065 

23100101 OC 30069 

2310010100 30073 

2310010100 

2310010100 

2310010100 

2310010100 30085 

2310010100 30087 

23100101 OC 30091 

2310010100 30095 

231001 OIOO 30099 

2310010100 30101 

2310010100 30105 

2310010100 

231001010C 30111 

2310010100 32011 

2310010100 32023 

2310010100 35005 

2310010100 

231001010C 

231001010C 35031 

2310010100 35039 

2310010100 35041 
2310010100 

2310010100 

FIRS 

30005 

30025 

30041 

30075 

30079 

30083 

30109 

35015 

35025 

35043 

35045 

Growth 
Factor 

1.3340 
1.3340 
1.3340 

0.9979 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

0.9649 

0.9899 

0.9746 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

0.9227 

1.3340 

1.3340 

1.0000 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

0.8333 

1,3340 

1.3340 

1.3340 

1,3340 

1,0000 

1.3340 

1.3340 

0.8660 

0.8660 

0.8660 
0.9953 

1.2786 

0.8660 

1.0263 

1.7402 

see 
2310010100 
2310010100 38009 
2310010100 38011 

2310010100 38013 

2310010100 

2310010100 38025 

2310010100 38033 

2310010100 38041 

2310010100 38049 

2310010100 38053 

23100101 OC 38055 

2310010100 38061 

2310010100 38075 

2310010100 38087 

2310010100 38089 

2310010100 

2310010100 

2310010100 

2310010100 46047 

231001010C 46063 

2310010100 49013 

231001010C 

2310010100 

23100101 OC 49019 

2310010100 49037 

2310010100 

231001010049047 

2310010100 56001 

2310010100 56003 

2310010100 56005 

2310010100 56007 

2310010100 56009 

2310010100 56011 
2310010100 56013 

2310010100 56017 

2310010100 56019 

23100101 OC 56021 

2310010100 56023 

2310010100 56025 

2310010100 56027 

2310010100 56029 

2310010100 56033 

2310010100 56035 

2310010100 56037 

2310010100 56041 

FIPS 
38007 

38023 

38101 

38105 

46041 

49015 

49017 

49043 

Qrbwth 
Factor 

1.0336 
1.3340 

1,3340 

1,3340 

1.3340 

1.3268 

1.1452 

1.3340 

1.3340 

1.1667 

•1,3340 

1,3340 

1.3340 

0.9789 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.6365 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

3.8530 

1.3340 

1.3340 

0.9965 

1.2974 

1.0727 

1.3340 

1.3340 

1.3340 

0.9771 

1.3340 

1.3285 

1.3340 

1.3340 

1.3340 

0.9994 

0.9955 

1.3158 

1.3340 

SCC 
2310010100 56043 
2310010100 56045 

2310010200 00000 
2310010200 08001 

2310010200 

2310010200 08007 

2310010200 08009 

2310010200 

2310010200 08017 

2310010200 08033 

2310010200 

FIPS 

08005 

08013 

2310010200 

2310010200 

2310010200 

2310010200 08061 

2310010200 08063 

231001020C 08067 

2310010200 08069 
2310010200 

2310010200 

2310010200 08077 

2310010200 08081 

2310010200 08083 

2310010200 

2310010200 

2310010200 08103 

2310010200 08107 

2310010200 08113 

2310010200 

2310010200 08121 

2310010200 

2310010200 

2310010200 

2310010200 30009 
2310010200 30019 

2310010200 

2310010200 30025 

2310010200 

2310010200 30035 

2310010200 30041 

2310010200 30051 

2310010200 30055 

2310010200 30065 

2310010200 30069 

2310010200 30073 

08039 

08043 

08045 

08057 

08073 

08075 

08087 

08099 

08115 

08123 

30003 

30005 

30021 

30033 

Growth 
Factor 
1.3340 
1.3340 
1.2753 
1.3340 

1.3340 

1.0022 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1,3340 

1,3300 

1,3340 

1.3340 

1.3340 

1.3307 

1.3340 

1.3340 

1.3340 

1.3340 

1.3253 

1.3340 

1.3340 

1.3340 

0.9979 

1.3340 
1.3340 

1.3340 

1.3340 

1.3340 

0.9649 

0.9899 
0.9746 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

0.9227 

1.3340 

1.3340 
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sec 
2310010200 
2310010200 30079 

2310010200 30083 

2310010200 30085 

2310010200 30087 

2310010200 30091 

2310010200 

2310010200 30099 

2310010200 30101 

2310010200 30105 

2310010200 30109 

2310010200 30111 

2310010200 32011 

2310010200 32023 

2310010200 35005 

2310010200 
2310010200 35025 

2310010200 35031 
2310010200 35039 

2310010200 35041 

2310010200 

2310010200 
2310010200 38007 

2310010200 38009 

2310010200 38011 

2310010200 38013 

2310010200 38023 

2310010200 38025 

2310010200 38033 

2310010200 

2310010200 

2310010200 

2310010200 38055 

2310010200 38061 

2310010200 38075 

2310010200 
2310010200 38089 

2310010200 38101 

2310010200 38105 

2310010200 

2310010200 
231001020046063 
231001020049013 

231001020049015 

2310010200 

FIPS 
30075 

30095 

35015 

35043 

35045 

38041 

38049 

38053 

38087 

46041 

46047 

49017 

Grpyvth 
' Factor 

1.0000 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

0.8333 

1.3340 

1.3340 

1.3340 

1.3340 

1.0000 

1.3340 

1.3340 

0.8660 

0.8660 

0.8660 

0.9953 

1.2786 

0.8660 

1.0263 

1.7402 

1.0336 

1.3340 

1.3340 

1.3340 

1.3340 

1.3268 

1.1452 

1,3340 

1.3340 
1.1667 

1.3340 

1.3340 

1.3340 

0.9789 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 

1.3340 
1.6365 

1.3340 

1.3340 

see 
2310010200 

2310010200 49037 

2310010200 49043 

2310010200 49047 

FIPS 

49019 

2310010200 

2310010200 56003 

2310010200 56005 

2310010200 56007 

2310010200 

231001020C 56011 

2310010200 56013 

2310010200 56017 

2310010200 56019 

2310010200 

2310010200 56023 

2310010200 56025 

2310010200 

2310010200 56029 

2310010200 56033 

2310010200 56035 

2310010200 56037 

231001020C 56041 

2310010200 

2310010200 56045 

2310010300 

2310010300 08001 

2310010300 08005 

2310010300 08007 

2310010300 08009 

2310010300 08013 

2310010300 08017 

2310010300 08033 

2310010300 08039 

2310010300 08043 

2310010300 08045 

2310010300 08057 

2310010300 08061 

2310010300 08063 

2310010300 

2310010300 08069 

2310010300 08073 

2310010300 08075 
2310010300 

2310010300 

2310010300 08083 

56001 

56009 

56021 

56027 

56043 

OOOOO 

08067 

08077 
08081 

Ctrowth 
Factor 

1.3340 

1.3340 

1.3340 

3.8530 

1.3340 

1.3340 

0.9965 

1.2974 

1.0727 

1.3340 

1.3340 

1.3340 

0.9771 

1.3340 

1.3285 

1.3340 

1.3340 

1.3340 

0.9994 

0.9955 

1.3158 

1.3340 
1.3340 

1.3340 

1.2753 

1.3340 

1.3340 
1.0022 

1.3340 

1.3340 

1.3340 
1.3340 

1.3340 

1.3340 

1.3300 

1.3340 

1.3340 

1.3340 

1.3307 

1.3340 

1.3340 

1.3340 
1.3340 

1.3253 

1.3340 

see 
2310010300 08087 

2310010300 08099 

2310010300 
2310010300 08107 

FIPS 

08103 

2310010300 08113 

2310010300 08115 

2310010300 08121 

2310010300 08123 

2310010300 30003 

2310010300 30005 

2310010300 30009 

2310010300 30019 

2310010300 

2310010300 30025 

2310010300 30033 

2310010300 

2310010300 

2310010300 30051 

2310010300 30055 

2310010300 30065 

2310010300 
2310010300 30073 

2310010300 30075 

2310010300 30079 

2310010300 

2310010300 
2310010300 30087 

2310010300 30091 

2310010300 30095 

2310010300 30099 

2310010300 
2310010300 30105 

2310010300 30109 

2310010300 30111 

2310010300 32011 

2310010300 32023 

2310010300 35005 

2310010300 35015 

2310010300 35025 

2310010300 35031 

2310010300 
2310010300 35041 

2310010300 35043 

30021 

30035 
30041 

30069 

30083 

30085 

30101 

35039 

2310010300 

2310010300 

35045 
38007 

Growth 
Factbr 
1.3340 
1.3340 
0.9979 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
0.9649 
0.9899 
0.9746 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
0.9227 
1.3340 
1.3340 
1.0000 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
0.8333 
1.3340 
1.3340 
1.3340 
1.3340 
1.0000 
1.3340 
1.3340 
0.8660 
0.8660 
0.8660 
0.9953 
1.2786 
0.8660 
1.0263 
1.7402 
1.0336 
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see 
2310010300 38009 
2310010300 38011 
2310010300 
2310010300 38023 
2310010300 
2310010300 38033 
2310010300 38041 
2310010300 38049 
2310010300 38053 
2310010300 
2310010300 38061 
2310010300 38075 
2310010300 38087 
2310010300 38089 
2310010300 
2310010300 38105 
231001030046041 
2310010300 46047 
2310010300 46063 
2310010300 49013 
2310010300 49015 
2310010300 49017 
2310010300 
2310010300 
2310010300 49043 
2310010300 
2310010300 56001 
2310010300 56003 
2310010300 56005 
2310010300 56007 
2310010300 56009 
2310010300 56011 
2310010300 56013 
2310010300 56017 
2310010300 56019 
2310010300 
2310010300 
2310010300 
231001030C 56027 
2310010300 56029 
2310010300 56033 
2310010300 56035 
2310010300 
2310010300 

FIPS 

38013 

38025 

38055 

38101 

49019 
49037 

49047 

56021 
56023 
56025 

56037 
56041 

2310010300 56043 

Growth 
Factor 
1.3340 
1.3340 
1.3340 
1.3340 
1.3268 
1.1452 
1.3340 
1.3340 
1.1667 
1.3340 
1.3340 
1.3340 
0.9789 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
1.3340 
1.6365 
1.3340 
1.3340 
1,3340 
1.3340 
1.3340 
3.8530 
1.3340 
1.3340 
0.9965 
1.2974 
1.0727 
1.3340 
1.3340 
1.3340 
0.9771 
1.3340 
1.3285 
1.3340 
1.3340 
1.3340 
0.9994 
0.9955 
1.3158 
1.3340 
1.3340 

see 
2310010300 56045 
2310020600 00000 
2310020600 30003 
2310020600 30005 
2310020600 30009 
2310020600 
2310020600 30017 
2310020600 
2310020600 30021 
2310020600 30025 
2310020600 30027 
2310020600 30033 
2310020600 
2310020600 
2310020600 30041 
2310020600 30051 
2310020600 30065 
231002060C 30069 
2310020600 30071 
2310020600 
2310020600 
2310020600 30079 
2310020600 
2310020600 30085 
2310020600 30087 
2310020600 30091 
2310020600 
2310020600 
2310020600 30099 
2310020600 30101 
2310020600 30105 
2310020600 30109 
2310020600 32003 
2310020600 32023 
2310020600 35001 
2310020600 35005 
2310020600 
2310020600 
2310020600 35021 
2310020600 
2310020600 
2310020600 35039 
2310020600 

FIPS 

30015 

30019 

30035 
30037 

30073 
30075 

30083 

30095 
30097 

35007 
35015 

35025 
35031 

35041 
2310020600 35043 
2310020600 35045 

Growth 
Factor 
1.3340 
2.1729 

1.2437 
2.8663 
1.4580 

12.9403 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
1.9294 
1.4580 
1.4580 
0.9227 
1,4580 
1,4580 
1.4580 

311.8023 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
1.8116 
1.7071 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
1.3540 
1.3540 
1.3540 
1.3540 
1.3540 

36.4321 
2.9281 
1.3540 
1.2953 
3.6832 

SCC 
2310020600 35059 
2310020600 38003 
2310020600 38007 
2310020600 38009 
2310020600 38011 
2310020600 38013 
2310020600 38015 
2310020600 
2310020600 38025 

FIPS 

38023 

2310020600 38033 
2310020600 
2310020600 38053 
2310020600 38055 
2310020600 
2310020600 38061 
2310020600 38075 
2310020600 
2310020600 38087 
2310020600 38089 
2310020600 
2310020600 
2310020600 38105 
2310020600 
2310020600 
2310020600 41041 
2310020600 
2310020600 
2310020600 46033 
2310020600 46041 
2310020600 46047 
2310020600 46063 
2310020600 49007 
2310020600 49009 
2310020600 49013 
2310020600 49015 
2310020600 49017 
2310020600 
2310020600 
2310020600 
2310020600 49047 
2310020600 56001 
2310020600 56003 
2310020600 
2310020600 56007 
2310020600 56009 

38049 

38059 

38077 

38093 
38101 

41009 
41019 

41043 
41047 

49019 
49037 
49043 

56005 

Growth 
Factor 
1.3540 
1.4580 
1.0525 
1.4580 
1.4580 
1,4580 
1,4580 
1.4580 
1.4483 
1.2043 
1.4580 
3.1848 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
0.9789 
1.4580 
1.4580 
1.4580 
1.4580 
0.5680 
0.5680 
0.5680 
0.5680 
0.5680 
1.4580 
1.4580 
1,4580 
1,4580 
1.4580 
2.1185 
3.7360 
1.4580 
1.4580 
1.4580 
1.4580 
1.4580 
2.6255 
1.4580 
1.4580 
7.1804 
1,6387 
1.1066 
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see. 
2310020600 56011 

2310020600 

2310020600 

2310020600 56019 

2310020600 56021 

2310020600 
2310020600 

2310020600 56027 

2310020600 

2310020600 

2310020600 

2310020600 56037 

2310020600 56041 

2310020600 

2310020600 56045 

2310021100 00000 

2310021100 

2310021100 

2310021100 08007 

2310021100 08009 

2310021100 

2310021100 

2310021100 

2310021100 

2310021100 

2310021100 08031 

2310021100 08033 

2310021100 08039 

2310021100 

2310021100 

2310021100 

2310021100 08057 

2310021100 08061 

2310021100 

2310021100 

2310021100 08069 

2310021100 

2310021100 

2310021100 08075 

2310021100 

2310021100 08081 

2310021100 
2310021100 

2310021100 08095 

2310021100 08099 

FIPS 

56013 

56017 

56023 

56025 

56029 

56033 

56035 

56043 

08001 

08005 

08011 

08013 

08014 

08017 

08029 

08045 

08051 

08055 

08063 

08067 

08071 

08073 

08077 

08083 

08087 

Growth 
Factor 

1.4580 

1.4580 

1.4580 

6.9460 

1.4580 

1.5406 
1.4580 

1.4580 

1.4580 

7.6748 
7.4527 

1.5236 

1.4580 

1.4580 

1.4580 

2.3099 

1.4580 

1.4580 

1.0177 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 
1.4580 

1.4580 

1.4595 

1.4580 

1.4580 
1.4580 

1.4580 

1.4580 

1.4535 

1:4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4638 
1.4580 

1.4580 

1.4580 

1.4580 

see 
2310021100 08103 

2310021100 08107 

2310021100 08113 

2310021100 

2310021100 

2310021100 

2310021100 30005 

FIPS 

08121 

08123 

08125 

2310021100 30009 

2310021100 

2310021100 30017 

2310021100 30025 

2310021100 30027 

2310021100 30035 

2310021100 30037 

2310021100 

2310021100 30051 

2310021100 

2310021100 30073 
2310021 IOC 30075 

2310021100 30079 

2310021100 30083 

2310021100 30085 

2310021100 30091 

2310021100 30095 

2310021100 30097 

2310021100 30099 

2310021100 30101 

2310021100 

2310021100 

2310021100 32023 

2310021100 35001 

2310021100 35005 

2310021100 

2310021100 35015 

2310021100 

2310021100 35025 

2310021100 35031 

2310021100 

2310021100 

2310021100 

2310021100 35045 

2310021100 35059 
2310021100 38011 

2310021100 38013 

2310021100 38053 

30015 

30041 

30071 

30105 

30109 

35007 

35021 

35039 

35041 

35043 

Gfrowth 
. Factor 

1.6764 

1.4580 

1.4580 

1.4580 

1.4580' 

1.4580 
1.2437 

3.6853 

1.4580 

12.9403 

1.4580 

1.4580 

1.4580 

1.9294 

1.4580 

1.4580 

1.4580 

1.4580 

371.1493 

1.4580 

1.4580 

1.4580 

1.4580 

1.8116 

1.7071 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.3540 

1.3540 

1,3540 

1.3540 

1.3540 

36.4321 

2:9921 

1.3540 

1.4274 

3.7217 

1.3540 

1.4580 
1.4580 

5.9557 

see 
2310021100 38105 

2310021100 41009 

2310021100 46063 

231002110049007 

2310021100 49009 

2310021100 49013 

FlPS 

2310021100 49015 

2310021100 49019 

2310021100 

2310021100 

2310021100 

2310021 IOC 56001 

2310021100 56003 

2310021100 56005 

2310021100 56007 

231002HOC 56009 

2310021100 56011 

2310021100 56013 

2310021100 56017 

231002110C 56019 

2310021100 

2310021100 
2310021100 56027 

2310021IOC 

2310021 IOC 56035 
2310021 IOC 56037 

2310021100 56041 

2310021100 56043 

2310021100 56045 

231002130C OOOOO 

2310021300 08001 
2310021300 08005 

2310021300 08007 

2310021300 

231002130C 08011 

2310021300 08013 

2310021300 08014 

2310021300 

2310021300 08029 

2310021300 08031 

2310021300 08033 

2310021300 08039 

2310021300 08045 

2310021300 08051 

2310021300 

49037 

49043 

49047 

56023 

56025 

56029 

08009 

08017 

08055 

Growth 
Factor 

1.4580 

0.5680 

1.4580 

1.4580 

2.1185 

116.0424 

1.4580 

1.4580 

1.4580 

1.4580 

2.5806 

1.4580 

1.4580 

0.9965 

1.6616 
1.1075 

1.4580 

1.4580 

1.4580 

0.9771 

1.5411 

1.4580 

1.4580 

1.4580 

7.4972 

1.5467 

1.4580 
1.4580 

1.4580 

2.3099 

1.4580 

1.4580 

1.0177 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 
1.4580 

1.4580 

1.4595 

1.4580 

1.4580 
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sec 
2310021300 

2310021300 

2310021300 

231002130C 08067 

2310021300 08069 
2310021300 08071 

2310021300 08073 

2310021300 08075 

2310021300 08077 
231002130C 08081 

2310021300 08083 

2310021300 08087 

2310021300 08095 

231002130C 08099 

231002130C 08103 

2310021300 

2310021300 

2310021300 

2310021300 

2310021300 08125 

2310021300 30005 

2310021300 30009 

2310021300 30016 

2310021300 30017 

2310021300 30025 

2310021300 30027 

2310021300 30035 

2310021300 30037 
2310021300 30041 

2310021300 30051 

2310021300 30071 

2310021300 30073 

2310021300 30075 

2310021300 30079 

2310021300 30083 

2310021300 

2310021300 30091 

2310021300 30095 

2310021300 30097 

2310021300 30099 

2310021300 30101 

2310021300 30105 

2310021300 

2310021300 32023 

2310021300 35001 

FIPS 

08057 
08061 

08063 

08107 

08113 
08121 

08123 

30085 

30109 

Grpyvth 
Factor 

1.4580 

1.4580 

1.4580 

1.4635 

1.4680 

1.4580 
1.4580 

1.4580 

1.4580 

1.4638 

1.4580 

1.4580 

1.4580 

1.4580 

1.6764 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.2437 

3.6853 

1.4580 

12.9403 

1.4580 

1.4580 

1.4580 

1.9294 

1.4580 

1.4580 

1.4580 

1.4580 

371.1493 

1.4580 

1.4580 

1.4580 

1.4580 

1.8116 

1.7071 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

see 
2310021300 
2310021300 

2310021300 35015 

2310021300 35021 
2310021300 35025 

2310021300 35031 

2310021300 35039 

2310021300 35041 

2310021300 35043 

2310021300 35045 

FIPS 

35005 

35007 

2310021300 35059 

2310021300 

2310021300 

2310021300 38053 

2310021300 38105 

2310021300 

2310021300 46063 

2310021300 49007 

2310021300 49009 

2310021300 49013 

2310021300 49015 

2310021300 49019 

2310021300 

2310021300 49043 

2310021300 49047 

2310021300 56001 

2310021300 56003 

2310021300 56005 

2310021300 56007 

2310021300 56009 

2310021300 56011 

2310021300 56013 

2310021300 56017 

2310021300 

2310021300 56023 

2310021300 56025 

2310021300 56027 

2310021300 56029 

2310021300 56035 

2310021300 56037 

2310021300 56041 

2310021300 56043 

2310021300 56045 

2310021400 00000 

2310021400 32023 

38011 

38013 

41009 

49037 

56019 

Growth 
Factor 

1.3540 

1.3540 

1.3540 

1.3540 

1.3540 

36.4321 
2.9921 

1.3540 

1.4274 

3,7217 

1,3540 

1.4580 

1.4580 

5.9557 

1.4580 

0.5680 

1.4580 

1.4580 

2.1185 

116.0424 

1.4580 

1.4580 

1.4580 

1.4580 

2.5806 

1.4580 

1.4580 

0.9965 

1.6616 

1.1075 

1.4580 

1.4580 

1.4580 

0.9771 

1.5411 

1.4580 

1.4580 

1.4580 

7.4972 

1.5467 

1.4580 

1.4580 

1.4580 

2.3099 

1.4580 

see 
2310021400 35001 

2310021400 35005 
2310021400 35007 

2310021400 35015 

2310021400 35021 

2310021400 35025 

2310021400 35031 

2310021400 

2310021400 35041 

2310021400 35043 

2310021400 35045 

FIPS 

35039 

2310021400 35059 

2310021400 38011 

2310021400 

2310021400 38053 
2310021400 38105 

2310021400 41009 

2310021400 46063 

2310021400 49007 

2310021400 49009 

2310021400 49013 

2310021400 49015 

2310021400 49019 

231002140049037 

2310021400 

2310021400 

2310021400 56001 

2310021400 56003 

2310021400 56005 

2310021400 56007 

2310021400 
2310021400 56011 

2310021400 56013 

231002140C 56017 

2310021400 
2310021400 56023 

2310021400 56025 

2310021400 56027 

2310021400 

2310021400 
2310021400 

2310021400 56041 
2310021400 56043 

2310021400 56045 

2310021500 00000 

38013 

49043 

49047 

56009 

56019 

56029 

56035 

56037 

Growth 
Factor 

1.4580 
1.3540 

1.3540 

1.3540 

1.3540 
1.3540 

36.4321 

2.9921 

1.3540 

1.4274 

3.7217 

1,3540 

1.4580 
1.4580 

5.9557 

1.4580 

0.5680 

1.4580 

1.4580 

2,1185 

116.0424 

1.4580 

1.4580 

1.4580 

1.4580 

2.5806 

1.4580 

1.4580 

0.9965 

1.6616 

1.1075 

1.4580 

1.4580 

1.4580 

0.9771 

1.5411 

1.4580 

1.4580 

1.4580 
7.4972 

1.5467 

1.4580 

1.4580 

1.4580 

2.3099 
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see 
2310021500 

2310021500 08001 
2310021500 

2310021500 

2310021500 

2310021500 08017 
2310021500 

2310021500 08067 
2310021500 08071 
2310021500 

2310021500 08075 
2310021500 

2310021500 08081 
2310021500 

2310021500 08099 

2310021500 08103 
2310021500 

2310021500 08121 
2310021500 

2310021500 08125 
2310021500 

2310021500 

2310021500 

2310021500 30041 
2310021500 

2310021500 30071 

2310021500 

2310021500 30105 
2310021500 

2310021500 35005 

2310021500 35007 

2310021500 35015 

2310021500 35025 
2310021500 

2310021500 35045 
2310021500 

2310021500 

2310021500 

2310021500 

2310021500 

2310021500 56003 
2310021500 

2310021500 56007 

2310021500 56013 
2310021500 

FiPS 

02122 

08009 

08013 

08014 

08045 

08073 

08077 

08087 

08113 

08123 

30005 

30015 

30025 

30051 

30101 

35001 

35039 

35059 

38011 

49007 

49043 

49047 

56005 

56023 

Growth 
Factoir 

0.2138 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4595 

1.4535 

1.4580 

1.4580 
1.4580 

1.4580 

1.4638 

1.4580 

1.4580 

1.6764 

1.4580 

1.4580 

1.4580 

1.4580 

1.2437 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.4580 

1.3540 

1.3540 

1.3540 

1.3540 

2.9921 

3.7217 

1.3540 

1.4580 

1.4580 

1.4580 

2.5806 

1.4580 

0.9965 
1.6616 

1.4580 

1.5411 

see 
2310021500 

2310021500 56029 

2310021500 56035 

FIPS 

56025 

2310021500 56037 

2310021500 56041 

2310023000 00000 

2310023000 08007 

2310023000 08045 

2310023000 08055 

2310023000 08067 

2310023000 08071 

2310023000 

2310023000 

2310023000 

2310023000 08107 

2310023000 

2310023000 

2310023000 

2310023000 
2310023000 56007 

2310023000 

2310023000 

2310023000 

2310023000 

2310023000 

2310023000 

2310030210 00000 

2310030210 

2310030210 

2310030210 35015 

2310030210 
2310030210 35039 

2310030210 35041 

2310030210 

2310030210 35045 

2310030210 49007 

2310030210 49009 

2310030210 49013 

2310030210 49015 

2310030210 49019 

2310030210 49037 

2310030210 49043 
2310030210 49047 

2310030210 

2310030210 

08077 

08081 

08103 

35007 

35039 

35045 

56005 

56009 

56019 

56033 

56035 

56037 

56041 

35001 

35005 

35025 

35043 

56003 

Growth 
Factbr 

1.4580 

1.4580 

7.4972 
1.5467 

1.4580 

1.6924 

1.4580 

1.4580 

1.4580 

1.5838 

1.4580 

1.4580 

1.4580 

0.9955 

1.4580 

0.0000 

1.9105 

1.9162 

7.6917 

1.4580 

7.6666 

7.6901 

7.6748 
0.9926 

1.4580 

1.4580 

2.3099 

1.4580 

1.3540 

1.3540 

1.3540 

2.9921 

1.3540 

1.4274 

3.7217 

1.4580 

2.1185 

116.0424 

1.4580 

1.4580 

1.4580 

1.4580 
2.5806 

1.4580 

56005 I 0.9965 

see 
2310030210 56007 

2310030210 56009 

FIPS 

2310030210 56013 

2310030210 56017 

2310030210 

2310030210 

2310030210 

2310030210 

2310030210 

2310030210 56037 

2310030210 56041 

2310030210 56043 

2310030210 
2310030220 30009 

2310030220 30035 

2310030220 30091 
2310030220 30101 

2310030220 
2310030220 38053 

2310030220 38105 

2310030220 56005 

2310030220 56007 

2310030220 56009 

2310030220 

2310030220 

2310030220 56025 

2310030220 

2310030220 56029 

2310030220 
2310030220 56037 

2310030220 56041 

2310030220 56043 

2310030220 

56023 

56025 

56027 

56029 

56035 

56045 

38013 

56013 

56023 

56027 

56035 

56045 

Girowth 
Factor 

1.6616 

1.1075 

1.4580 

1.4580 

1.5411 

1.4580 

1.4580 

1.4580 

7.4972 

1.5467 

1.4580 

1.4580 

1.4580 

3.6853 

1.4580 

1.4580 

1.4580 

1.4580 

5.9557 

1.4580 

0.9965 

1.6616 

1.1075 

1.4580 

1.5411 

1.4580 

1.4580 

1.4580 

7.4972 

1.5467 

1.4580 

1.4580 

1.4580 
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September2007 € N V I R O N 

PREFACE 

Regulatory Framework for Tribal Visibility Implementation Plans 

The Regional Haze Rule explicitly recognizes the authority oftribes to implement the provisions 
ofthe Rule, in accordance with principles of Federal Indian law, and as provided by the Clean 
Air Act (CAA) §301(d) and the Tribal Autiiority Rule (TAR) (40 CFR §§49.1- .11). Those 
provisions create the following framework: 

1. Absent special cfrcumstances, reservation lands are not subject to state jurisdiction. 

2. Federally recogmzed tribes may apply for and receive delegation of federal authority to 
implement CAA programs, including visibility regulation, or "reasonably severable" elements of 
such programs (40 CFR §§49.3,49.7). The mechanism for this delegation is a Tribal 
Implementation Plan (TIP). A reasonably severable element is one that is not integrally related 
to program elements that are not included in the plan submittal, and is consistent with applicable 
statutory and regulatory requfrements. 

3. The Regional Haze Rule expressly provides that tribal visibility programs are "not dependent 
on the strategies selected by the state or states in which the tribe is located" (64. Fed. Reg. 
35756), and that tiie autiiority to implement §309 TIPs extends to all Uibes within the GCVTC 
region (40 CFR §51.309(d)(12). 

4. The EPA has indicated that under the TAR tribes are not requfred to submit §309 TIPs by the 
end of 2003; rather they may choose to opt-in to §309 programs at a later date (67 Fed. Reg. 
30439). 

5. Where a tribe does not seek delegation through a TIP, EPA, as necessary and appropriate, will 
promulgate a Federal Implementation Plan (FIP) within reasonable timeframes to protect afr 
quality in Indian country (40 CFR §49.11). EPA is committed to consulting with tribes on a 
govemment to government basis in developing tribe-specific or generally appUcable TIPs where 
necessary (See, e.g., 63 Fed. Reg.7263-64). 

The amount of modification necessary will vary considerably from tribe to tribe. The authors 
have striven to ensure that all references to tribes in the document are consistent with principles 
of tribal sovereignty and autonomy as reflected in the above framework. Any inconsistency with 
this framework is strictly inadvertent and not an attempt to impose requirements on tribes which 
are not present under existing law. 
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Tribal Participation in the WRAP 

Tribes, along with states and federal agencies, are full partners in the WRAP, having equal 
representation on the WRAP Board as states. Whether Board members or not, it must be 
remembered that all tribes are governments, as distinguished from the "stakeholders" (private 
interest) which participate on Forums and Committees but are not eligible for the Board. 

Despite this equaUty of representation on the Board, tribes are very differently situated than 
states. There are over four hundred federally recognized tribes in the WRAP region, including 
Alaska. The sheer number oftribes makes full participation impossible. Moreover, many tribes 
are faced with pressing environmental, economic, and social issues, and do not have the 
resources to participate in an effort such as the WRAP, however important its goals may be. 
These factors necessarily Umit fhe level of tribal input into and endorsement of WRAP products. 

The tribal participants in the WRAP, including Board members Forum and Committee members 
and co-chafrs, make thefr best effort to ensure that WRAP products are in the best interest ofthe 
tribes, the envfronment, and the pubUc. One interest is to ensure that WRAP poUcies, as 
implemented by states and tribes, will not constrain the fiiture options oftribes who are not 
involved in the WRAP. With these considerations and limitations in mind, the tribal participants 
have joined the state, federal, and private stakeholder interests in approviag this report as a 
consensus document. 

An adjunct study of oil and gas einissions point and area source emissions was conducted by 
ENVIRON and ERG. Oil and gas emissions for four tribes were inventoried: Wind River 
Reservation, Ute Mountain Ute Tribe, Navajo Nation, and Jicarilla Apache Nation. Emissions 
sources for the Jicarilla Apache Nation were inventoried, but they elected to not formally 
participate in the project. The final project report. Point Source and Oil and Gas Area Source 
Emission Inventories on Native American Reservations and Tribal Lands (ERG/ENVIRON, 
2005), does not include Jicarilla Apache data. 

F:\WRAP SSJF O&G iraieports\Final\Tiibal preface.doc 

file://F:/WRAP


September 2007 E N V I R O N 

TABLE OF CONTENTS 

Page 

PREFACE i 

1. EVTRODUCTION 1-1 

Background 1-1 
Objectives and Approach 1-2 
Limitations ofthis Inventory 1-4 
PoUtical Jurisdictions 1-5 
Point vs. Area Sources 1-5 

2. 2002 EMISSIONS INVENTORY IMPROVEMENTS 2-1 

FIELD/Basin Information 2-1 
DrilUng Rig Emissions 2-4 
Wellhead Gas Compressor Engine Emissions 2-8 
NMED Inventory 2-12 
Southem Ute Tribal Inventory 2-13 
Updated 2002 Emissions Inventory 2-14 
Comparison of Phase I and Phase U 2002 Estimates 2-15 

3. UPDATING BASELINE EMISSIONS FROM 2002 to 2005 3-1 

Scaling Based on State OGC Databases 3-1 

4. CONTROL STRATEGY EVALUATION 4-1 

Compressor Engines 4-2 
Drill Rig Engines 4-3 
Exploration and Production 4-4 
Methodology for Control Technology Evaluation 4-5 
White Papers 4-6 

5. 2018 EMISSIONS FORECASTS 5-1 

Projection Methodology 5-1 
Independent 2018 emission estimates 5-5 
Future Year Emission Controls 5-5 
2018 Emissions Estimates 5-7 
Comparison of Phase I and Phase II 2018 Estimates 5-10 



September 2007 E N V I R O N 

6. SOx POINT SOURCE PROJECTIONS 6-1 

7. 2018 EMISSION CONTROL SCENARIOS 7-1 

8. CONCLUSIONS AND RECOMMENDATIONS 8-1 

REFERENCES R-l 

APPENDICES 

Appendix A: Example Controls Scenario for the San Juan Basin, New Mexico 
Appendix B: Survey Questionnafre for Oil and Gas Producers 

TABLES 

Table 2-1. Deterioration factors for drilUng rig engines from 
EPA's NONROAD2005 model : 2-6 

Table 2-2. DriUing rig emissions by state in the WRAP region in 2002 2-8 
Table 2-3. Summary of state point source inventory thresholds 2-9 
Table 2-4. Deterioration factors for compressor engines from EPA's 

NONROAD2005 model 2-11 
Table 2-5. Fraction of wells with wellhead compressors in each basin 

of focused interest 2-11 
Table 2-6. Estimated 2002 wellhead compressor engine einissions 

by state in the WRAP region 2-11 
Table 2-7. Emissions totals for various oil and gas area source 

categories for San Juan and Rio Arriba counties from the 
NMED ozone precursors study 2-13 

Table 2-8. Einissions totals for various oil and gas area source 
categories for San Juan and Rio Arriba counties from the WRAP 
Phase I einissions inventory 2-13 

Table 2-9. Updated 2002 EI showing NOx einissions for aU states 2-14 
Table 2-10. Updated 2002 EI showing SOx emissions for all states 2-14 
Table 3-1. NOx einissions from drilling rigs and wellhead compressor 

engines in 2002 and 2005, and percentage change in NOx 
emissions from 2002 to 2005 3-3 

Table 3-2. SOx emissions from drilUng rigs and wellhead compressor 
engines in 2002 and 2005. 3-3 

Table 4-1. Control technology evaluations conducted 4-1 
Table 4-2. Summary of Control Technologies for Compressor Engines 4-3 
Table 4-3. Summary of Control Technologies for Drilling Rigs 4-4 
Table 4-4. Control Measures for Exploration and Production Activities 4-5 
Table 4-5. Example Calculation of Cost-Effectiveness for Drilling Rig Engine 4-5 
Table 4-6. Summary of control options 4-6 



September 2007 E N V I R O N 

Table 4-7. Summary of einissions reductions and cost-effectiveness 4-7 
Table 5-1. BLM RMPs considered for use in generating 2018 seating factors, 

and the predicted mimmnm and maximum well counts 5-3 
Table 5-2. 2005 to 2018 oil and gas growth factors based on EIA forecasts 5-3 
Table 5-3 Future federal and state controls incorporated into the 2018 

emissions projections 5-6 
Table 5-4 NOx emissions estunates by source category for all WRAP 

states in 2018 5-7 
Table 5-5 Sox einissions estimates by source category for all WRAP 

states in 2018 5-8 
Table 6-1. Major SOx emitting gas processing plants in the WRAP region 6-1 
Table 6-2. Projected 2018 SOx emissions from large poitit-source gas 

processing plants in the WRAP region 6-3 
Table 7-1. NOx einissions reductions from application of all drilling rig 

control measures at a 5% penetration rate to the drilUng rig NOx 
einissions inventory for the San Juan Basin 7-2 

Table 7-2. Cost estimates for the entfre San Juan Basin from appUcation of 
all drilling rig control measures at a 5% penetration rate to the drilling 
rig NOx einissions inventory for this basin 7-2 

FIGURES 

Figure 2-1. Oil and gas producing wells and drilling sites in the westem 
regional U.S., and production basins and focus basins va. the 
westem regional U.S 2-3 

Figure 2-2. Comparison of state total oil and gas area source NOx einissions 
from Phase I and Phase II analyses 2-16 

Figure 2-3. Comparison of state total oil and gas area source SOx emissions 
from Phase I and Phase II analyses 2-16 

Figure 3-1. New Mexico GOR as a fimction of weU count for 2005 3-2 
Figure 5-1. Geographic coverage of RMPs used to generate scaling factors 

for 2018 emissions projections 5-2 
Figure 5-2. NOx emissions estimates by state in the WRAP region 

for 2002, 2005, and 2018 5-9 
Figure 5-3. SOx emissions estimates by state in the WRAP region 

for 2002, 2005, and 2018 5-10 
Figure 5-4. 2018 NOx emissions estimates by state in the WRAP region from 

the Phase I and Phase n analyses 5-11 
Figure 5-5. 2018 SOx emissions estimates by state in the WRAP region from 

the Phase I and Phase Et analyses 5-12 

ui 



September 2007 E N V I R O N 

1. I N T R O D U C T I O N 

Baclcgronnd 

In 2002, more than 5.6 trillion cubic feet of natural gas and 1.15 bilUon barrels of crude oil were 
drawn from oil and gas weUs in the 14 westem states (EIA, 2006a, EIA, 2006b). In 2005, those 
numbers were 6.4 trilUon cubic feet of natural gas and 1.1 bilUon barrels of cmde oil (US DOE, 
2007). To achieve this level of production, an extensive fleet of oil and gas production 
equipment operates continuously across the Westem U.S. The sizes and types of equipment in 
that fleet vary from small chemical injection pumps up to gas turbines of several thousand 
horsepower. Despite their differences, at least one coinmon feature unites many of these 
equipment types. They emit nitrous oxides (NOx), volatile organic compounds (VOC) and other 
afr pollutants as part of their normal daily operations. Even the smallest of these source types 
generate significant emissions when the continuous operation and the number of units are taken 
into consideration. Previous emission inventories have addressed lunited segments ofthe oil and 
gas production industry. In particular, large oil and gas facilities have been weU accounted for in 
state point source inventories. Thus this inventory represents an effort to create a more 
systematic, region-wide emissions inventory for oil and gas area sources fri the westem states of 
tiie U.S. 

This inventory represents the second phase of a region-wide inventory of oU and gas area sources 
in the Westem U.S. Prior to the ffrst phase ofthis work, the only significant einissions inventory 
efforts to adcfress oil and gas area source einissions were a statewide inventory in Wyoming 
(Pollack, A.K.; Russell, J.; Rao, S.; Mansell, G., 2005), a statewide oil and gas emissions 
uiventory in Califomia that identified some minor weUhead processes (CARB, 2007a), and some 
focused studies by the New Mexico Oil and Gas Association (NMOGA) in northwestem New 
Mexico (NMOGA, 2003). Thus the WRAP Phase I emissions inventory represented the first 
time that a region-wide estimate was made of oil and gas area sources (RusseU, J.; Pollack, A., 
2006). That inventory focused on drilling rigs, compressors, coal bed methane pump engines, 
and minor NOx sources such as heaters, tanks, glycol dehydrator units and pneumatic devices. 
Due to the limited availability of regional-specific data, the Phase I emissions inventory was 
regionally uniform in terms of activity source type (e.g., compressor engine size distribution) and 
so associated emission estunates were more uniform by the number and types of engines. 

Following the original Phase I einissions inventory, the New Mexico Envfronment Department 
(NMED) fiinded a detailed study of oil and gas area sources in northwestem New Mexico to 
estabUsh a revised emissions inventory for oil and gas area sources in San Juan and Rio Arriba 
counties (Pollack, A.; Russell, J.; Grant, J.; Friesen, R.; Fields, P.; Wolf, M. 2006.). For this 
einissions inventory effort, a survey questionnafre was developed to obtain detailed information 
on oil and gas operations dfrectly from the major producers in these counties. The companies 
responding to this survey collectively owned and operated about 60 percent ofthe weUs in these 
two counties. Because significant resources were available to conduct a detailed equipment-
specific inventory for these two counties, this approach was much more accurate than the 
einissions for these two counties in the WRAP Phase I project. 
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Based on these previous emissions inventory efibrts, WRAP contracted with ENVIRON to 
provide an updated Phase II WRAP region-wide einissions inventory of oil and gas area sources 
to be used in regional haze modeling for states' regional haze SIP compliance. ENVIRON was 
tasked only to estimate oil and gas area sources, while point source einissions were developed 
through a separate inventory effort. 

Objectives and Approach 

The methodologies and results presented in this report are the result ofa second phase of 
emissions inventory analysis that builds upon the Phase I work conducted in 2005-2006. The 
goal ofthe project was to improve upon the original WRAP area-wide inventory, by updating the 
methodology used to generate the emissions inventory, updating infonnation on control 
strategies, and updating the 2018 einissions projections including the impact ofthe control 
strategies on these emissions. The specific tasks adcfressed in this new inventory analysis were: 

1) Improvements to the 2002 Emissions Inventory - This task focused on improving 
estimates of the einissions inventory of NOx, SOx and PM from O&G operations. These 
criteria poUutants can have serious potential health consequences, are smog-forming 
precursors, and can negatively impafr visibility. The most significant emissions of NOx 
in the WRAP regions are from drill rigs and from natural gas-ffred compressor engines. 
The most unportant sources of SOx and PM emissions are from driUing rig engines, and 
from minor H2S emissions in some O&G operations in southwest New Mexico. Some 
effort was made to distinguish between emissions from conventional gas wells and coal 
bed methane (CBM) gas weUs as these are expected to have some differences. Work 
focused on drilling rigs, gas compressor engines, CBM operations. 

2) Updating Baseline Emissions from 2002 to 2005 - Calendar year 2005 weUs and 
production data were available from state OU and Gas Commissions (OGCs), and were 
used to estimate O&G area source einissions in 2005. This estimate provides a more 
current year of emissions inventory results, with emissions matched to more current 
activity levels, and served as the basis from which to project the 2018 emissions. The 
approach used to generate 2005 emissions was to first revise the 2002 emissions using 
methods discussed below for specific source categories, to generate county-level 
emissions using this methodology, and then to scale up the revised 2002 county-level 
emissions to 2005 using county-level 2005/2002 OGC production and/or well count data. 
The choice of production or well count data for scaling was made for each process 
separately, based on which type of data was the basis for the revised 2002 emissions 
calculations 

3) Control Strategy Evaluation - Potential control strategies for drilling rigs and 
compressors were identified and a series of white papers developed that provide a 
detaUed description of these control technologies. The white papers contain an analysis 
ofthe emissions reduction potential, the cost and cost-effectiveness of NOx reductions 
from control measures aimed at compressor engines and driUing rigs, and to a lunited 
extent from VOC sources involved in exploration and production of natural gas. Control 
strategies identified include engine modifications, emissions control retrofit technology, 
and modernization of equipment through repowering or replacing engines. The 
application of a mix of control measures to the San Juan Basin in New Mexico, with 

F:\WRAP SSJF O&G II\Reports\Final\Secl_Intro.doc 1-2 

file://F:/WRAP


September 2007 E N V I R O N 

assumed penetration rates for each measure for drilling rigs and compressors, is presented 
as an example ofthe methodology for investigating the emissions reduction potentials 
and cost ofa controls scenario. 

4) 2018 Einissions Forecasts - The Phase 12018 oil and gas emissions estimates were 
developed by projecting 2002 emissions based on a combination of production data and 
weU count data. The objective ofthis task was to review these sources of data, utUize new 
sources of data if available, and then conduct projections ofthe 2005 county-level 
emissions to 2018. The projections were developed from regional production forecasts in 
the Annual Energy Outlook (AEO) generated by the Energy Information Administration 
(EIA)3, from local Resource Management Plans (RMPs) in specific geographic areas, 
from Envfronmental Impact Reports/Statements (EIR'S) for specific areas, and any other 
available local and regional planning documents. The objective was to use these data 
sources to project uncontrolled 2018 einissions, except for the incoiporation of "on-the-
books" controls that have already been enacted by some states. 

5) Improvements to Point Source SOx Einissions in 2018 - The objective ofthis task was to 
revise the einissions of SOx from large point sources due to oil and gas operations in the 
WRAP region in 2018. These point sources are primarily natural gas processing plants 
located ui Wyoming and New Mexico. Previous projections of these plants' SOx 
emissions have not included recent advances in SOx removal technology that oil and gas 
producers have been increasingly utilizing to reduce SOx emissions from these sources. 
The approach used was to revise the control assumptions, and more importantly to 
develop the projection factors based on the 2018 production projections that were 
developed as part of task 3 above. 

The discussion of these five tasks in this report is organized chronologically: it begins with the 
2002 emissions inventory update for select source categories; next the 2002-to-2005 scale up of 
emissions is presented; the evaluation of control technologies is presented in the white papers for 
each control measure considered; the projections from 2005 emissions to 2018 emissions are 
discussed; and finaUy the methodology and revised 2018 SOx point source emissions are 
discussed. Each section describes the detailed methodology used and present the quantitative 
results. The final section describes the resulting westem U.S. oil and gas area source emissions 
inventory for all ofthe states considered here. 

The resulting inventory differs significantly from the Phase I inventory. The major cUfferences 
between the Phase I and Phase II inventories are the improved activity and equipment 
information in the Phase II inventory, for both drilling rigs and compressors. More detaUed 
information was provided by producers on einissions factors for specific equipment types, 
however because the project resources were limited not all pollutants were addressed. All 
updated infonnation from the producers was provided on a geographically specific basis, thus 
those geographic areas which were updated in this Phase II inventory have more accurate 
emissions predictions than those areas which remained unchanged from the Phase I inventory. 
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Limitations of this Inventory 

Although this Phase U inventory represents an improvement over the Phase I inventory, ther"e are 
some limitations to the scope ofthis inventory: 

• Not all pollutants from oil and gas area source categories were evaluated. For the drilUng 
rigs and compressors which were the focus ofthis inventory, not all pollutant emissions from 
these two equipment types were considered. PM, HC and CO emissions factor information 
for all engines were not available for every engine identified, and given the wide range of 
engine sizes and ages considered it was detennined that insufficient information was 
avaUable to estunate PM, HC and CO emissions from some of these engines. Einissions of 
NOx were considered the focus ofthis inventory. 

• Detailed lists of equipment could not be identified for all focus geographic regions. In some 
areas, only a small number of equipment types were identified from producer data and broad 
assumptions needed to be made about this equipment. 

• In some geographic regions activity data was more detaUed than others, friformation about 
the frequency of maintenance activities, or emergency or mechanical down-time for 
equipment was not always available. A greater response from producers may resolve this 
issue in any possible ftiture inventory. 

• Some geographic areas were not considered. Although the aim ofthe Phase n inventory was 
to identify and assess all geographic areas of inajor oU and gas activity, some areas were not 
considered. Due to the limited resources available for surveying producers, the oil and gas 
producing basins in Montana and North Dakota were not part ofthe focused regions that 
were considered, and the Phase I einissions estimates for these areas were carried through. 
Infonnation about oil and gas activity in Alaska was not easily available and it would entail 
significant resources and effort to estimate activity there, so Phase I estimates were carried 
forward. 

• Not all major sources of NOx were updated in the Phase II work. As noted above, 
compressor and drilUng rig NOx einissions were the focus ofthe Phase II project. Heaters 
used to provide heat for separators or tanks were not updated and the Phase I estimates for 
heater einissions were carried forward. Other minor NOx sources such as flares and 
completions were not inventoried in the Phase II work. 

• VOC emissions are incomplete and were not specificaUy updated in this Phase II work. 
VOCs were estimated in the Phase I work from tanks, glychol dehydrators, pneumatic 
devices and flaring and venting, however these estimates could be greatly improved. In the 
NMED inventory for San Juan and Rio Arriba counties, the VOC einissions for oil and gas 
area sources were 52,000 tons per year greater than the Phase I inventory for these same two 
counties, which represented a 98 percent increase in VOC einissions. The Phase I work also 
did not consider some VOC source categories such as flaring and breathing losses. 

• Hazardous afr pollutants were not considered Hazardous afr poUutants (HAPs) were not 
considered in this inventory for any source category. 

• PM emissions from combustion and fiigitive dust were not considered. PM einissions factors 
from direct combustion were difficult to find for aU engine types, and activity and other 
infonnation needed to estimate fiigitive dust emissions were not available. 

• Greenhouse gas emissions were not estunated. Emissions of C02 and methane were not 
estimated for this Phase II mventory. 
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Further details on what is and is not included in this Phase EI oU and gas area source emissions 
inventory are provided in the report. 

Political Jurisdictions 

In the Phase II inventory effort, einissions were estimated on a county basis (using basin-specific 
ioformation), and summed to obtain state-wide emissions. The emissions in this report are 
presented on a state-wide basis. Basins are often located in more than one state. Some counties 
Ue witiiin more than one basin, and in such cases the county emissions were divided among the 
appropriate basins on the basis of the available infonnation - either weU count in the county or 
gas and oil production in the county. In aU cases, the equipment and activity of that equipment 
were considered uniform within a basin. No effort was made to track the movement of 
equipment from one basin to another. 

The Phase I inventory separated out emissions from wells on tribal lands - this Phase II 
inventory did not separate out tribal einissions. These emissions are included in the state-wide 
oil and gas area source einissions totals. 

Point vs. Area Sources 

This Phase II inventory, similarly to the Phase I inventory, includes only oil and gas area 
sources. Point sources were not considered in this inventory, as they are analyzed and 
inventoried separately. In order to determine what would be included in a state's point source 
inventory, ENVIRON examined the state-by-state einissions thresholds that trigger reporting in a 
state's point source inventory. This differed from state to state; however for most states the 
assumption that wellhead compressors were not in the point source inventory was a reasonable 
one. The only two states for which this mle does not apply are Colorado and Alaska. In 
Colorado, the point source friventory reporting threshold is 2 tons per year of NOx. This state 
point source inventory was therefore assmned to include all compressors, inclucUng wellhead 
compressors. ENVIRON made no further effort to inventory these sources in Colorado, in an 
effort to avoid double-counting with Colorado's point source inventory. Compressor stations in 
Alaska operate in a hub-and-spoke system, in which the small wellhead compressors are 
associated with the large central compressor stations they serve. Therefore in Alaska all 
wellhead compressors emissions were included in the point source inventory ofthe major 
compressor stations. The report shows both area source and point source oil and gas emissions 
totals for each state in the WRAP region for 2002 in Section 2, and for 2018 in Section 5. 
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2. 2002 EMISSIONS INVENTORY IMPROVEMENTS 

The focus ofthe 2002 einissions inventory improvements was on NOx and SOx emissions from 
oil and gas (O&G) area sources. The most significant einissions of NOx in the WRAP region are 
from drill rigs and from natural gas-ffred compressor engines. The most important sources of 
SOx emissions are from drilUng rig engines, and from minor H2S content in natural gas that is 
combusted. There are additionally some minor SOx einissions from coal bed methane (CBM) 
weUs' pump engines in New Mexico where H2S is sometimes present. 

Prior work in the WRAP region was limited by available information and accordingly, certain 
assumptions about O&G production were improved upon. The Phase I work made estimates of 
drilUng time and activity on the basis of state Oil and Gas Commissions (OGCs) databases, 
which did not provide enough detail for an accurate calculation of actual drilUng times. DrilUng 
rig engine loads were assumed to be at the maximum capacity for that engine, and a simUar 
assumption was made for compressors. Actual loads vary significantiy with the type of O&G 
operation being considered and vary widely particularly for compressor engines. An inventory 
project for the New Mexico Envfronment Department (NMED) focused on improving these 
estimates and assumptions, but studied only O&G operations in San Juan and Rio Arriba 
counties in northwest New Mexico (Russell, J.; PoUack, A., 2006). Thus this work was limited 
to the types of operations in this geographic region. The analysis presented here focuses on 
expanding the types of revised estimates made in the NMED work to other WRAP producing 
regions, as well as incorporating more recent information from O&G producers in the WRAP 
region on thefr specific utilization of drilling rigs and gas compressors in thefr O&G operations. 
The revised estimates make use of information about the geography ofthe O&G operations and 
the producers' specific operations. 

Field/Basin Information 

Given the geographic size ofthe WRAP region, a new methodology was developed that both 
makes use of geographicaUy-specific equipment and activity assumptions, and generalizes these 
assumptions in a tractable way. Activity, equipment and einissions were assumed to be uniform 
throughout a geologic basin, and estimates of emissions were then conducted separately for each 
basin in the WRAP region in which major O&G activity was occurring. 

A stmctoral basin is a large-scale structural fonnation of rock strata formed by tectonic warping 
of previously flat lying strata (Monroe, J.S.; Wicander, R.. 1997). Stmctural basins are 
synonymous in some ways with geological depressions (Monroe, J.S.; Wicander, R. 1997). 
Within a basin are potentially many oil and gas producing fields where drilling is occurring and 
wells are sited. Grouping eqiupment and emissions by field would be intractable as there are 
literally thousands of active fields in the westem United States - and thus the analysis was made 
by grouping activity, equipment and emissions by basin. 

Another significant update in this analysis compared to the prior work is that infonnation was 
obtained dfrectly from the O&G producers to better identify the basins where major O&G 
operations were occurring and to obtain specific activity and equipment details of those 
operations. Based upon the infonnation supplied by producers, the emission inventory efforts 
were focused on those areas where significant production is occurring and where a significant 
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potential existed to improve the inventory. The basins in which significant O&G activities were 
occurring in 2002 and 2005 are: 

• Wyoming: Southwestem Wyoming (Green River) Basin; Wind River Basin; Big Hom Basin; 
Powder River Basin 

• Colorado: Denver-Julesburg Basin; Uinta-Piceance Basin; San Juan (North) Basin 
• Utah: Uinta-Piceance Basin; Paradox Basin 
• New Mexico: San Juan (South) Basin; Permian Basin 

These basins include the Four Comers region. Southeast New Mexico, Utah, Colorado, 
Southwest Wyoming, North Central Wyoming, and Northeast Wyoming. Figure 2-1 shows the 
basins in the WRAP region and highlights the focused basins. The Big Hom and Powder River 
basins in Wyoming also cover active regions in Montana that lie within these basins. Idaho, 
Washington, Oregon, Nevada and Arizona were not a focus ofthis emission inventory analysis 
because O&G operations occurring in these areas are less significant. CaUfomia was not 
included in this analysis because O&G operations have been traditionaUy inventoried and 
regulated through the Califomia Afr Resources Board (CARB). Alaska represents a special case. 
Most oil and gas production in Alaska occurs at large centralized stations that are considered 
point sources and have been included in point source inventories. Where wellhead equipment is 
used, it is typically ananged in a "hub-and-spoke" configuration that ensures that it is included in 
the permitted equipment ofthe large central gas processing station (the "hub"). Thus for Alaska 
the only major area source category that was considered was drilling rigs. 
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Figure 2-1. Oil and gas producing wells and drilling sites in the western regional U.S., and 
production basins and focus basins in the western regional U.S. 
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The methodology involved collecting producer information on specific basins where the 
producer has significant operations. Each producer provided detailed information for the basin 
where they operate, and these data were used to estimate overaU average characterization of 
O&G operations and einissions in each basin. Where multiple producers were operating 
extensively in a single basin, each producer's detaUed information was used to create a weighted 
average of activity based on each producer's well count in the basin as a fraction ofthe total well 
count. 

The database of well-specific information from state OGCs that was developed in the Phase I 
analysis for 2002 was used to identify basin boundaries and the well counts within each basin. 
These basins were then intersected with county lines to determine the fraction of each county in 
the WRAP region that lies within a focus basin. It should be noted that where specific 
information on operations in a basin was not available, the emissions estimate from the Phase I 
analysis were used. 

Drillmg Rig Emissions 

The WRAP Phase I approach developed to estimate emissions from drill rig engines used drill 
pennit data from oil and gas commissions (OGCs) as a measure of activity and emission factors 
derived from a survey of driUing companies. The drill permit data were used to detennine the 
drilling time and drilling depth, as well as a total count of weUs drilled in 2002. The survey of 
drilling companies yielded results for representative equipment in only one region - the Jonah-
Pinedale area ofthe Green River Basin in Wyoming. Given this lack of data, it was necessary to 
scale equipment emissions factors and horsepower from the Jonah-Pinedale study by well depth 
and drilUng time to other fields, introducing potential inaccuracy to the emissions estimates. 
Another source of inaccuracy was the drUling times derived from the state OGC databases. 
These databases recorded the spud date - the date when drilUng begins - and the completion date 
ofthe well when production begins. However, drilling occurs during only a fraction of that time, 
with the remainder of that time being reserved for well completion activities. This fraction 
varies widely by geographic location, and is generally a fimction ofthe type of rock in which the 
drilling occurs, and the depth of fhe drilling. The use ofa single drilling time fraction in the 
previous analysis introduced inaccuracy to the emissions calculations. Furthermore, due to lack 
of mformation, the Phase I analysis assumed that all drUling rigs operate at 100% engine load. 

Thus there were several aspects ofthe drilling rig emissions estimates that could potentially be 
improved in the Phase EI analysis. The NMED work improved these estimates for northwest 
New Mexico by obtaining drilUng stop times from operators in this region (rather than well 
completion times), by obtaining actual horsepower and emissions factors characteristics of each 
engine inventoried, and by derating the maximum power ofthe engine to account for weU depth. 
Also, the NMED work made use of emissions testing conducted on three representative drilling 
rig engines manufactured by Detroit Diesel to derive representative einissions factors for drilling 
rigs. 

The current analysis leveraged the additional information provided dfrectly by producers. 
Producers were asked to provide details ofthe operational and equipment characteristics of 
drilling rigs as part ofthe survey of producers, which specifically asked: 
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1) What are the actual average drilling times (start drilling to stop drilUng dates) for wells in the 
basin? 

2) What is the average depth of wells drilled in the basin? 
3) What is the actual average load factor ofthe drilUng rig engines operating in the basin? 
4) What is the average horsepower of driUing rig engines operating in the basin? 
5) Please identify a representative make and model of drilUng rig engine (or up to 3 

representative makes and models) that are most frequently used in the basin. 
6) What are the measured or manufacturer's rated emissions factors for the drilling rigs 

identified in (5) above? 
7) What type of fuel is used in these drilling rigs, and can the exact sulfiir content of that fiiel be 

provided? 
8) What is the fuel consumption of a representative make and model of driUing rig as it driUs to 

an average well depth for an average duration? 

This information allowed for an improved estimate of actual drilling stop times and drilUng 
horsepower needs. Average drilUng times, depths and horsepower were used to derive a 
representative basin average einissions per well drilled. This conected for any potential errors in 
drilling time estimates made in the Phase I where the drilling times were extrapolated as a 
fimction of total well preparation time from only the Jonah-Pinedale region. The producers 
contacted as part ofthe cunent analysis have indicated that the Jonah-Pinedale area may not be 
representative of driUing needs and activities at other locations. Based on information obtained 
from producers and the NMED analysis, actual drill times and therefore drilling emissions may 
have been overestimated because drilUng rigs are removed from operation once a desfred well 
depth has been reached. Any remaining operations at the well are handled by well completion 
equipment. For the San Juan Basin in New Mexico, fhe detailed NMED analysis was used 
dfrectiy because it was deemed to be more accurate than the basin-average methodology 
described here (Pollack, A.; RusseU, J.; Grant, J.; Friesen, R; Fields, P.; Wolf, M. 2006). 

Based on specific information obtained from producers, it was determined that the drilling 
horsepower requfrements are based upon the anticipated drilling depth and drilling time, rather 
than by the fonnation type. The load factors used for drilling rig engines in previous estimates 
were improved upon based on specific information from producers. The information provided 
by producers indicated that the 100% load assumed in the Phase I work was inconect and that in 
fact drUling rig engines are often operated at loads ofapproximately 50% due to the fact that the 
engine is overpowered for the drilling appUcation. Where information was available from 
producers about drilling engine load factors, those factors were used. The producers also 
provided a representative engine configuration for up to three most commonly used drilling rigs 
in each basin. If more than one representative drilling rig configuration was cited, emissions 
were estimated for the representative weU for each rig and averaged. This represented a 
substantial improvement over previous estimates because it was found that drilUng rigs are often 
composed of multiple engines, each performing different tasks for different lengths of time and 
different engine loads, as well as having different emissions factors for each engine (Flanders, 
C, 2007). Some drill rigs are made up of as many as four engines: two draw-works engines that 
control the driU string, one mud pump engine that controls aU pumping activity, and one 
generator engine to provide electrical power. 
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The general procedure for estimating drilling rig emissions was to develop a representative 
emissions estimate per well in a basin. The average depth of wells in a basin was obtained from 
producers, and a weighted average well depth was derived for each basin, where the weighting 
factors were the number of weUs that each producer operated in that basin. The same procedure 
was used for the actual drilling times as reported by producers. This infonnation was combined 
to derive an average einissions per well for a basin according to Equation 2-1. 

Equation 2-1: 

E^- ^ Y L F x H P x DF. x EF- x t t..„ 
i 

where Ebasm.avg is Uie einissions ofthe basin average well ofa particular pollutant [tons/well], / is 
a particular engine on a drill rig (e.g. draw works, mud pump), LFj is the load factor of engine i 
on a drill rig [%], HP, is the horsepower of engine / on a drill rig [hp], DFi is the deterioration 
factor of engine i on a drill rig, EF, is the einissions factor ofa particular pollutant of engine / on 
a drill rig [g/bhp-hr], and turuung is the total drilling time (or fraction of total drilling time) of 
engine / on a driU rig [hr]. 

The einissions factors for NOx, SOx, VOC and CO were obtained from a variety of sources. In 
some instances the producers had dfrect measurements ofthe emissions factors of in-use 
equipment and provided these. In other instances the manufacturers rated emissions factors for a 
specific engine model and horsepower were used. If manufacturers rated einissions factors were 
used, it was necessary to account for deterioration ofthe equipment and the assumption was 
made that the equipment would be fully deteriorated as indicated by the manufacturers. The 
deterioration factors are a dfrect multiplier ofthe einissions factors, and were detennined by 
using the deterioration model contained in the U.S. EPA's NONROAD2005 model for diesel 
non-road equipment (EPA, 2005a^. It was assumed that the deterioration factors were those of 
baseline (or Tier 0) equipment - that is, before the introduction of federal standards regulating 
non-road engine emissions (EPA, 2005b). This is consistent with producer infonnation 
indicating that drilUng rigs are in service for many years before being upgraded, or rebuilt, at 
which point thefr einissions characteristics would be expected to change. However, the issue of 
deterioration factors should be fiirther investigated in any future emissions inventory effort. The 
deterioration factors for each pollutant are shown in Table 2-1. 

Table 2-1. Deterioration factors for drilling rig engines from EPA's NONROAD2005 model. 

Pollutant 
NOx 
VOC 
CO 
PM 

Deterioration 
Factor̂  

1.024 
1.047 
1.185 
1.473 

a - Note that deterioration factors are applied to ttie Tier level of each engine type for purposes on calculating emissions 

The einissions factors for SOx were not subject to deterioration, as they are a dfrect fimction of 
the sulftir content ofthe fuel. The sulfiir content ofthe fuel was determined from a survey 
conducted by WRAP in which individual counties responded with infonnation about seasonal 
sulfur content m the non-road diesel fuel (Pollack, A.; Chan, L.; Chandraker, P.; Grant, J.; 
Lindhjem, C; Rao, S.; RusseU, J.; Tran, C, 2006). 
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Using the state OGC database of all wells drilled in 2002 and the depths to which the weUs were 
drilled in the basin, Ebasm,avg was scaled on the basis of depth for each weU in the basin and 
summed to obtain the total basin emissions from drilUng rig activities. This calculation is shown 
below in Equation 2-2. 

Equation 2-2: 

F = V ^ X 

J 

dj 

\ "'^g J 

where Ebasm,toiai is the total drilling rig einissions in a basin [tpy], Ebasm,avg is the emissions from 
an average well in the beisin [tons/well],y is a weU in the basin, dj is the depth of weUy in the 
basin [ft], and davg is the depth of an average well in the basin [ft]. The variation in depth of 
wells in a basin wiU affect the duration of drilling activity for each weU. By using the producer 
reported average well depth and scaling this by the actual well depth of other wells, this 
methodology conects for the varying drilling times of aU wells in a basin. 

The location of individual wells in a basin is detennined on a county level, and the emissions 
totals for the basins are apportioned to each county in the basin on the basis of drilUng spud 
count in that county. In some instances, counties are completely located within a basin. In other 
instances, portions ofthe county may be located in another focus basin, or in a basin for which 
no revised 2002 emission inventory estimates were made. In such a case the fractional spud 
count in the focus basin is used to determine the fraction ofthe county's einissions that are 
updated using this methodology. FinaUy, aU counties in a state are summed to generate state 
total emissions from drilUng rigs. 

Table 2-2 summarizes the results ofthis analysis for all states in the WRAP region, which 
includes New Mexico, Arizona, Nevada, CaUfomia, Utah, Colorado, Wyoming, North Dakota, 
South Dakota, Montana, Idaho, Oregon, Washington, and Alaska. CaUfomia, as mentioned 
above, was excluded from this analysis. No driUing activity occurs m Idaho or Washington. As 
can be seen in Table 2-2, by far the largest NOx einissions from drUling activities are in New 
Mexico and Wyoming with Colorado foUowing. North Dakota and Montana both have greater 
than 1,000 tons per year NOx emissions from drilUng in 2002. SOx einissions do not correlate 
dfrectly to NOx emissions - for example in Wyoming SOx emissions are 150 tons per year, less 
than half those of North Dakota - although North Dakota has three times less NOx emissions. 
The SOx einissions are driven both by drilUng activity and the sulfiir content ofthe non-road fuel 
in that state. In Wyoming, some efforts have been made to begin regulating the use of low-sulfur 
diesel fiiel for non-road appUcations. 

G:\WRAP SSJF O&G n\Reports\Final\Sec 2_ 2002El_lmprove.doc 2 - 7 

file://G:/WRAP


September 2007 E N V I R O N 

Table 2-2. Drilling rig emissions by state in the WRAP region in 2002. 

State 
Alaska 
Arizona 
Colorado 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Wyoming 
WRAP Total 

Drill Ri 
NOx 
2002 

877 
0 
2,803 
1,046 
24 
5,476 
1,536 
0 
29 
334 
4,997 
17,123 

a Emissions [tpy] 
SOx 
2002 

66 
0 
118 
225 
1 
244 
358 
0 
6 
17 
150 
1.185 

VOC 
2002 

0 
0 
101 
0 
0 
68 
0 
0 
0 
12 
228 
410 

Wellhead Gas Compressor Engine Emissions 

The focus ofthe area source compressor engine emission estimate was the group of relatively 
small, dispersed wellhead compressor engines. The Phase I work represented the fust effort to 
inventory these engines in most ofthe westem states included in the WRAP region. Only two of 
the natural gas producing states had made previous efforts to inventory wellhead compressor 
engines. The results ofthe Phase I work indicated that tiiese engines were a major contributor to 
the total O&G area source NOx emissions, and thus were one ofthe two sources updated in this 
analysis. 

The Phase I work estimated emissions from compressor engines by generating a production-
based emission factor from a local study of compressor engine emissions conducted by the New 
Mexico OU and Gas Association (NMOGA) in the San Juan Basin of Northem New Mexico. 
The WRAP regional wellhead compressor emissions totals for each state were generated by 
scaling this production-based emissions factor by local gas production statistics. Implicit in this 
analysis were assumptions regarding fhe usage of wellhead compressors at individual weU sites, 
based upon the fractional usage in the San Juan Basin. 

The current analysis reviewed the previous Phase I methodology, and made use ofthe survey 
sent to major O&G production companies to compile basin-by-basin information about wellhead 
compressors and their emissions. The goal ofthis methodology was to move from a production-
based emissions factor (EF) to a well count-based EF. This was considered more accurate 
because a count-based EF allowed for a calculation of emissions that used activity information 
about the engine, including the expected load in a basin, as well as accounting for variations in 
the equipment and typical configuration in each basin. In order to develop count-based weUhead 
compressor einissions estimates, it was necessary to detennine the number of wellhead 
compressors in each basfri as a fraction ofthe total number of wells in that basin. The specific 
information on wellhead compressors requested from major O&G producers in the survey was: 
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Based on Table 2-3 it was detemiined that lateral compressors would be included in all state 
point source inventories except for South and North Dakota and Utah. The lateral compressors 
in these states were accounted for in the Phase I work, and thus were not modified in this 
analysis. It should be noted that based on Table 2-3, it was detennined that weUhead 
compressors fri Colorado were counted in that state's point source inventory, since the inventory 
threshold was 2 tons per year actual einissions. In Alaska, wellhead compressor emissions were 
not estimated because aU compressor sources are permitted by the state and thus included in the 
point source inventory. 

The information provided by the O&G producers contacted in the data survey was used to 
determine the basin-wide and county-wide wellhead compressor emissions. The einissions 
estimates were conducted following Equation 2-3. 

Equation 2-3: 

^county.wellhead ~ ''^wellhead ̂  ^bas.in,county ^ \Activity X Load^^„^^j X EF^^n^^^ X DF^^,ii^jHP^gj,f^^j ) 

where Ecomty.weiihead IS the county-wide einissions of a poUutant from wellhead compressors 
[tpy], %ivei!head is tiic fraction of wells in a basin that have a wellhead compressor at the well site 
[%], Nbasin.county is the numbcr of wells in a basin that lie vsdthin a particular county's boundaries. 
Activity is fhe number of hours per year that wellhead compressors are operating [hr/yr]. 
Load-wellhead IS the load on the wellhead compressor engines in each basfri, EF-̂ ^̂ uhead is the 
emissions factor of a representative wellhead compressor engine in a basin [g/bhp-hr], DF̂ eiihead 
is the deterioration factor ofthe representative wellhead compressor engine in a basin, and 
HPyveiihead is the average horsepower of a representative wellhead compressor in each basin [hp]. 
Activity was assumed to be 24 hours per day, 365 days per year, or 8760 hours per year. This is a 
conservative assumption, but is a pennitting requfrement for estimating einissions in several 
states. Due to the lack of detailed mformation from producers on actual operating hours per year 
and any down-time of compressors, it is recommended that the operating hours and load factors 
be reviewed in more detail in any future emissions inventory effort. 

It should be noted that Nbasm.couniy was determined by intersecting the boundaries ofthe basin 
with those ofthe county. Where a county was located in multiple focus basins, or multiple 
basins that included a focus basin and a basin not considered, the fraction ofthe wells located in 
tiie focus basin was used to generate fhe einissions. The weU locations were obtained from state 
OGC databases of all wells in the state. The activity for all compressors was assumed to be 24 
hours per day, 365 days per year, since infonnation from producers mdicated that no 
compressors were removed from operation for a significant length of time. More detailed 
producer data would be needed tO quantify the exact amount of time that wellhead compressor 
engines are not in service in any particular basin, but this information was not obtained as part of 
the survey process. Similarly to drilling rigs, EF̂ -eiihead was detennined from manufacturers rated 
emissions factors provided by the O&G producers but was also multipUed by the appropriate 
deterioration factor. Based on conversations Avith the O&G producers it was determined that 
wellhead compressors are often used in the field for decades, and thus were assumed to be fiiUy 
deteriorated. The EPA's NONROAD2005 model was used to detennine the deterioration 
factors, where it was assumed that all wellhead compressors were natural gas-ffred spark-ignited 
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1) How many weUs does the producer operate within each basin in which they operate (number 
of weUs and in which basin these weUs are located)? 

2) What fraction of the number of wells in each basin in which fhe producer operates use 
wellhead compressors, what firaction use lateral compressors, and what fraction use 
centralized compressors? 

3) What is the average load on a wellhead and/or lateral compressor engine as a basin-wide 
average for each basin in which the producer operates? 

4) What are the three most commonly used makes and models of wellhead and/or lateral 
compressors in each basin in which the producer operates? 

5) What are the manufacturers' rated emissions factors of NOx, CO, and VOC for each ofthe 
makes and models of compressor engines identified? 

Based on the responses of producers, and detailed conversations with each inajor producer, it 
was detennined that wellhead compressor usage, equipment type, and typical operating load vary 
widely from basin to basin. Thus the Phase I assumption ofa single production-based EF using 
San Juan Basin information was determined to be inaccurate. The San Juan South Basin in New 
Mexico has a high fraction of well-head usage whereas other basins did not - this is maioly 
driven by the need for well-site compression to boost field pressures sufficiently for transmission 
to pipelines. In vfrgin or newly developed fields and basins the field pressures are sufficiently 
high that far fewer wellhead compressors are requfred to generate this pressure than in mature 
fields and basins. The only exceptions to this general mle are basins with significant coal-bed 
methane (CBM) wells, which often have low gas pressures and require more wellhead 
compression; although even in these CBM fields and basins the usage of wellhead compression 
is generally no more than 5% of total weUs. 

In addition to determining the fraction of wellhead compressors, it was necessary to determine 
the fraction of lateral compressors and whether these compressors should be counted in the area 
source emissions inventory for each state. Lateral compressors are also natural gas-ffred 
compressors that serve to boost field pressures for delivery to transmission pipelines, but they 
typically serve multiple well-sites simultaneously. These compressors are therefore larger than 
wellhead compressors and may have sufficient aimual emissions of NOx that they are counted hi 
point source inventories (and thus are not considered area sources according.to this analysis). 
Table 2-3 below lists the annual emissions thresholds of an individual source to be included in 
each state's point source inventory. 

Table 2-3. Summary of state point source inventory thresholds (PTE = Potential to Emit). 

State 
Alaska 
Arizona 
Colorado 
Montana 
New Mexico 
North Dakota 
Nevada 
Oregon 
South Dakota 
Utah 
Wyoming 

Point Source inventory 
Threshold 

PTE 100 TPY 
PTE 40 TPY 
2 TPY actual emissions 
PTE 25 TPY 
PTE 25 TPY 
PTE 100 TPY 
PTE 5 TPY 
PTE 100 TPY 
PTE 100 TPY 
PTE 100 TPY 
PTE 25 TPY 
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compressor engmes (EPA, 2005a/ Table 2-4 below shows the deterioration factors for 
compressor engines. 

Table 2-4. Deterioration factors for compressor engines from EPA's NONROAD2005 model. 

Pollutant 
NOx 
VOC 
CO 
PM 

Deterioration 
Factor 

1.03 
1.26 
1.35 
1.26 

In basins for which more than one representative wellhead compressor engine make and model 
were provided, well counts in the basin were evenly divided among the compressor engine 
models. The fractions of wells in a basin that were equipped with wellhead compressors are 
summarized in Table 2-5 for each ofthe focus basins considered in this analysis. 

Table 2-5. Fraction of wells with wellhead compressors in each basin of focused interest. 

Basin 
Southwestem Wyoming (Green River) 
Basin 
Wind River Basin 
Big Hom Basin 
Powder River Basin 
Uinta-Piceance Basin (UT) 
Paradox Basin 
San Juan Basin (Southf 
Pemiian Basin 

Wellhead 
Fraction 

0.4% 
0.4% 
0.7% 
4.5% 
5.0% 
5.0% 
20.4% 
2.2% 

a - San Juan Basin (North) in Colorado was not included because 
Colorado wellhead compressors are included in the Colorado state 
point source inventory 

Similarly to drUling rigs, the county-level wellhead compressor emissions estimates for 2002 
were summed for all the counties in a state to generate state-level emissions estimates from 
weUhead compressors. It should be noted that for basins which were not in the focus list, the 
wellhead compression emissions were imchanged from the Phase I work, and thus were stUl 
based on gas production. Thus some state einissions totals represent emissions calculated using 
both the updated methodology and the previous Phase I methodology. Table 2-6 below shows 
the total estimated emissions from wellhead compressors in each state in the WRAP region. 

Table 2-6. Estimated 2002 wellhead compressor engine emissions by state in the WRAP 
region. 

State 
Alaska* 
Arizona 
Colorado'' 
Montana 

Compressor 
Emissions (tpy) 
NOx 

8 

1,791 

SOx 

0 

0 
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State 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 

Wyoming 

WRAP Total 

Compressor 
Emissions (tpy) 
NOx 

33 
35,140 
2,920 
73 
284 
843 
1,791 

46,154 

SOx 
0 
1 
0 
0 
0 
0 

0 

1 
a - Welltiead compressors in Alaska are permitted as part of a central station and counted in the state point source 
inventory 
b - Colorado's point source inventory threstiold is 2 tpy NOx, whicti includes all welltiead compressors, therefore the 
only compressor emissions listed here for Colorado are those from the Southem Ute tribal lands. 

As can be seen in Table 2-6, by far the largest emissions of NOx from wellhead compressors are 
in New Mexico, and this is largely due to the high fractional use of wellhead compressors in the 
San Juan Basin. Note that North Dakota, South Dakota, Nevada and Oregon emissions were not 
updated from Phase I. Montana compressor emissions represent only a partial update, since only 
those counties within the Big Hom Basin and Powder River Basin were updated in Montana. 
The only source bf SOx emissions from compressors is from New Mexico, where specific 
information was available from major O&G producers on H2S levels in the gas. We did not have 
the resources to investigate whether there may be other basins with significant H2S content in the 
gas produced, and hence in the compressor emissions. 

NMED Inventory 

The NMED ozone precursors study contains a complete EI analysis conducted for San Juan and 
Rio Arriba counties in New Mexico in 2002, and constitutes a complete set of data that 
supersede any other estimate for emissions in these counties (Pollack, A.; Russell, J.; Grant, J.; 
Friesen, R; Fields, P.; Wolf, M. 2006). The focused inventory developed by ENVIRON for 
NMED covered only those O&G area sources located within San Juan and Rio Arriba counties 
in New Mexico for calendar year 2002. The methodology used was similar to the analysis 
conducted here, and reUed on a survey of inajor producers in these counties to derive a count-
based inventory of O&G equipment from which an einissions inventory could be conducted. 
Because the geographic region of interest was smaUer than the WRAP region considered here, 
greater resources could be utilized to develop a detailed and accurate EI for these two counties. 
Thus all emissions estimates made in this work were used to replace any einissions previously 
estimated for these two counties. There were several equipment types that were identified to be 
in use in this study which had not been previously considered. Two such equipment types were 
salt water disposal (SWD) engines, and artificial lift engines. These two source categories were 
added to the 2002 EI, although thefr emissions are Umited to these two counties in New Mexico. 

The NMED ozone precursors study estimates for oil and gas area source emissions in 2002 in 
San Juan and Rio Arriba counties.are compared to these estimates from the WRAP Phase I work 
in Tables 2-7 and 2-8 below. 
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Table 2-7. Emissions totals (tpy) for various oil and gas area source categories for San Juan 
and Rio Arriba counties from the NMED ozone precursors study. 

Category 
Compressor Engines 
Drill Rig Emissions 
Artificial Lift emissions 
SWD Engines 
Gas Wells 
Oil Wells 

NOx 
Rio Arriba 
11.279 
497 
166 
62 
2.412 
63 

San Juan 
16,042 
697 
298 
43 
3,790 
146 

.^•••"':;:'--SOx :':''•: 

RioAnriba 
0-
28 
0 
0 
2 
0 

San Juan 
1 
37 
0 
0 
3 
0 

VOC 
Rio An-iba 
1,079 
12 
3 
4 
47,415 
381 

San Juan 
1,981 
17 
6 
2 
57,570 
601 

Table 2-8. Emissions totals (tpy) for various oil and gas area source categories for San Juan 
and Rio Arriba counties from the WRAP Phase 1 emissions inventory. 

Category 
Compressor Engines 
Drill Rig Emissions 
CBM Emissions 
Gas Wells 
Oil Wells 

NOx 
Rio Arriba 
9,136 
1,331 
48 
2,406 
1 

San Juan 
14,907 
1,671 
94 
3,039 
1 

SOx 
Rio Arriba 

289 

San Juan 

363 

VOC 
Rio Arriba 

19,925 
186 

San Juan 

33,154 
145 

As can be seen from the comparison of Tables 2-7 and 2-8, the more detailed NMED study 
resulted in different estimates for NOx, SOx and VOC than the WRAP Phase I. Compressor 
engine NOx emissions increased in the NMED study because a more accurate count of 
compressor engines was possible for these two counties, however drilUng rig NOx emissions 
decreased due to a better estimate of actual drilling time. VOC emissions increased significantly, 
by approximately 51,000 tpy (a 98% increase) due mainly to an improved estimate ofgas weU 
venting processes, and fugitive emissions from gas wells. 

Southem Ute Tribal Inventory 

The Southem Ute Indian Tribe emission inventory was developed in order to meet certain federal 
Envfronmental Protection Agency (EPA) reporting requfrements and to meet intemal tribal 
inventory requfrements (Lee, C, 2005). The Southem Ute Indian Tribal Reservation occupies 
land in Archuleta and La Plata counties in Colorado. The inventory considered aU major area 
source O&G einissions categories except drilling activities on fhe Southem Ute lands. This 
included wellhead compression, CBM pump engines, and other wellhead activities and included 
estimates of NOx, VOC, CO and PM enussions (Lee, C, 2005). In order to integrate this 
inventory with the updated 2002 EI, the einissions associated with wells located in the Southem 
Ute land were removed from the 2002 EI, and the Southem Ute EI estunates were added to 
replace them. In order to do this, the boundaries ofthe Southem Ute land were intersected with 
the two counties in Colorado, and the fraction of wells in each county that lie friside and outside 
the Southem Ute land were detennined. These fimctions were used to scale down emissions from 
the 2002 EI in each source category estimated by the Southem Ute Inventory in order to remove 
these emissions from the 2002 EI. Once einissions from the 2002 EI were removed, the 
Southem Ute Inventory estimates were added for each source category. It should be noted that 
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drilling rig emissions for these two coimties were not replaced in the 2002 EI, because they were 
not estimated by the Southem Ute Inventory. Rather it was verified that the Phase EI estimates of 
drilling rig emissions would apply to aU wells in Colorado, both on tribal and nontribal land. 

Updated 2002 Emissions Inventory 

The final emissions for 2002 in this current analysis were estimated by compiling the updated 
einissions for compressors and drilling rigs in the focus basins, by integrating fhe NMED ozone 
precursors study emissions for San Juan and Rio Arriba counties ui New Mexico, by integrating 
the Southem Ute Tribal inventory, and finally by integrating the original Phase I inventory for all 
sources that were not updated. The results ofthe 2002 updated EI for the WRAP region is 
shown below in Table 2-9 for NOx emissions and Table 2-10 for SOx einissions. This table also 
includes, for comparison, the oU and gas point sources for each state from the cunent WRAP 
einissions inventory, and the total of oil and gas area and point sources. 

Table 2-9. 

states 

Alaska' 

Arizona 

Califomia 

Colorado" 

Idaho 

Montana 

Nevada 

New Mexico 

North Dakota 

Oregon 

South Dakota 

Utah 

Washington 

Wyoming 

WRAP Total 

Updated 
Drill 
Rigs 

877 

2,803 

1,046 

24 

5,476 

1,536 

29 

334 

4,997 

17.123 

2002 El showing NOx emissions (tpy) for all states. 
on Well-All 

Sources 

0 

0 

9 

42 

1 

329 

75 

0 

3 

31 

111 

603 

Compressor 
Engines 

8 

3,271 

1,791 

33 

35,140 

2,920 

73 

284 

843 

1,791 

46,154 

Gas Well-Alt 
Sources 

9 

9 

15,946 

4,678 

4 

14,602 

101 

12 

44 

2,127 

6,398 

43,929 

CBM Pump 
Engines 

1,489 

92 

1,428 

3,008 

Ail Area 
Sources 

886 

17 

8,070 

23,518 

7,557 

62 

55,640 

4,631 

85 

361 

3,335 

14,725 

118,887 

All Point 
Sources 

45,431 

642 

10,809 

25.219 

2,590 

3,996 

83 

56,900 

4.638 

1.182 

323 

3,049 

480 

13,423 

168,765 

TOTAL 

46.317 

659 

18.879 

48.737 

2,590 

11,553 

145 

112,540 

9,269 

1,267 

684 

6,384 

480 

28,148 

287,652 
a - Wellhead compressors in Alaska are pennitted as part of a central station and counted in the state 
b - Colorado's point source inventory threshold Is 2 tpy NOx, which includes all wellhead compressors, 
compressor emissions listed here for Colorado are those from the Southem Ute tribal lands. 

point source inventory 
therefore the only 

Table 2-10 

States 

Alaska* 

Arizona 

California 

Colorado" 

Idaho 

Montana 

Nevada 
New 
Mexico 

North 

. Updated 2002 El showing SOx emissions (tpy) for all states. 
Drill 
Rips 

66 

118 

225 

1 

244 

358 

Oil Well-All 
Sources 

0 

0 

0 

0 

0 

0 

0 

Compressor 
Engines 

0 

0 

0 

0 

1 

0 

Gas Well-All 
Sources 

0 

0 

0 

0 

0 

5 

0 

CBM Pump 
Engines 

0 

0 

All Area 
Sources 

66 

0 

57 

118 

225 

1 

250 

358 

All Point 
Sources 

773 

0 

887 

91 

7 

11 

0 

13.675 

2,944 

TOTAL 

839 

0 

944 

209 

7 

236 

1 

13,925 

3.302 
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states 
Dakota 

Oregon 
South 
Dakota 

Utah 

Washington 

Wyoming 
WiRAP 
Total 

Drill 
Rigs 

6 
17 

150 

1.185 

Oil Well-All 
Sources 

0 

0 
0 

0 

0 

Compressor 
Engines 

0 

0 
0 

0 

1 

Gas Well-All 
Sources 

0 

0 
0 

0 

5 

CBM Pump 
Engines 

0 

0 

0 

All Area 
Sources 

0 

6 
17 

150 

1.248 

All Point 
Sources 

8 

10 
0 
8 

12,188 

30,602 

TOTAL 

8 

16 
17 

8 
12,338 

31,650 
a - Wellhead compressors in Alaska are permitted as part of a central station and counted in the state point source inventory 
b - Colorado's point source inventory threshold is 2 tpy NOx, which includes all wellhead compressors, therefore the only 
compressor emissions listed here for Colorado are those from the Southem Ute tribal lands. 

Comparison of Phase I and Phase II 2002 Estimates 

The oil and gas area source einissions estimates from the Phase II work are compared to the 
estimates ofthe Phase I work. Figure 2-2 below shows the comparison of 2002 NOx oil and gas 
area source emissions from these two analyses, and Figure 2-3 below shows the comparison of 
2002 oil and gas area source SOx emissions from these two analyses. As can be seen from 
Figure 2-2, both Utah and Wyoming show a substantial percent reduction in NOx emissions 
from the Phase I and II analyses. This is largely due to a revised estimate ofthe flection of wells 
using wellhead compression in these two states as discussed above. In addition, the well count-
based einissions estimates for compressor engines removed the inaccurate Phase I assumption 
that aU gas production would have an associated emissions factor for gas equipment source 
categories. Incidental gas production from a well producing mainly oil does not typicaUy have 
gas equipment installed at the well site. It should be noted that for Colorado, the addition of 
wellhead compressor emissions on Soutiiem Ute Tribal land represented the only wellhead 
compressor emissions for that state, since all other wellhead compressors faU within Colorado's 
point source inventory. 

As can be seen from Figure 2-3, drilling rig emissions in Wyoming, Colorado, New Mexico and 
Utah were all updated in this current analysis because the focus basins are largely in these states. 
The revised estimates of drUling time are substantially lower than the times estimated in the 
Phase I analysis using spud and completion dates. This reflects the fact that completion activities 
often take a significant amoimt of time but the drilling rigs are not expected to be in operation 
during that time. 
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Figure 2-2. Comparison of 2002 state total oil and gas area source NOx emissions from Phase 
I and Phase II analyses. 
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Figure'2-3. Comparison of 2002 state total oil and gas area source SOx emissions from Phase 
I and Phase II analyses. 
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3. UPDATING BASELINE EMISSIONS FROM 2002 to 2005 

The second major task in this project was to update the baseline EI, from which projections to 
2018 are made, from 2002 to 2005. This was considered a valuable addition to tius analysis 
because any future projections would be able to incorporate the tremendous growth in O & G 
activity in the westem United States that has occurred between 2002 and 2005. The number of 
drilUng permits alone issued by the Federal Bureau of Land Management in the Rocky Mountain 
area has nearly doubled between 2002 and 2005 (TaUiehn, J., 2006). 2005 would serve as an 
additional data point against which to calibrate estimated emissions projections to 2018, and to 
verify the accuracy of data sources that predict 2005 O&G activity. In addition, there have been 
increasing efforts by state envfronment departments and by the state OGCs to maintain more 
accurate records of O&G activity and to make those records pubUcly available (Madison, C, 
SchUchtemeier, C, 2007, CarUn, J., 2007). Thus using 2005 well-specific data for each state 
would make use ofthis improved database of information. 

The update ofthe baseline EI from 2002 to 2005 involved utilizing and combining these two 
sources of information: 

• State OGC well-specific databases 
• State OGC databases of wells spudded (drilling records) 

The state OGC databases contain lists of wells, the locations ofthe wells by latitudeAongitude 
and by county, oil and gas production from each well (where applicable), and the weU status 
which includes whether the well is still active and whether the well is a CBM well. The state 
OGC drilUng records indicate the date that a well is spudded - indicating that drilling has begun 
- the date that the well was completed, and the location ofthe spud. 

The methodology used in this task was to derive scaling factors on the basis of the state OGC 
databases for spuds and well location and production. These scaling factors were estimated on a 
county-level basis for each state, and ^pUed to the 2002 EI discussed in Section 3 ofthis report 
to generate a new 2005 EI. 

Scaling Based on State OGC Databases 

Several scaling factors were derived for scaling 2002 to 2005 einissions by source category and 
by coimty for the WRAP region. Scaling factors were derived separately for drilling, count-
based compressor emissions, count-based other wellhead emissions, gas-production-based 
emissions, and oU-production-based emissions. Each type of scaling factor is described below. 

DrUling scaling factors were detennined by looking at drilling records maintained by state 
OGCs. These records give an indication ofthe number of wells spudded in each county for 
2005. Spudding indicates the beginning of drilling at that weU site. It was assumed that aU wells 
spudded in 2005 would be completed by 2005 and were thus considered a single drUling event. 
AU 2002 county-level einissions generated in the previous task were scaled by the ratio of 2005 
number of wells spudded in that county to 2002 number of weUs spudded in that county. Two 
special cases of driUing scaling factors were considered. If no new wells were driUed in 2005 in 
counties for which there was active drilling in 2002, the driUing emissions scaling factor was 
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assumed to be zero for that county. In counties where no drilling occuned in 2002 but drilling 
did occur in 2005, a different method was employed to generate a scaling factor. The 2002 state 
average emissions per well was detennined from the 2002 EI update conducted in the previous 
task, and then fhis emissions per well was multipUed by the number of wells driUed in that 
county in 2005. 

Count-based scaling factors were used to scale einissions categories that were updated in this 
analysis on the basis of count, and those emissions categories that were estimated on a count 
basis but not updated from the previous Phase I work. If counties were only partiaUy in a focus 
basin that was updated in this analysis, the fraction ofthe total weU count in that county 
intersecting the basin boundaries was used to scale the emissions conespondingly. Frequently 
fhe state OGC databases do not indicate whether a well is an oU well or a gas well. This is 
important because this analysis makes the assumption that oil wells do not have gas-producing 
equipment at the well site and vice versa. Many wells produce both oil and gas, and the ratio of 
the annual production ofgas to oil, known as the gas-oil ratio (GOR), was used to detennine 
whether a weU is an oil or gas well. If the oil production or gas production was zero, the weU 
could easily be labeled an oil or gas weU. Where both gas and oU production exists, fhe count of 
wells by GOR was plotted to detennine a reasonable cut-off GOR below which the well would 
be classified as an oil well. An example plot is shown here for New Mexico in Figure 3-1. The 
GOR distribution was seen to be roughly bimodal with a cut-off GOR of 0.1, below which wells 
were considered to be oil wells and above which weUs were considered to be gas wells. For all 
einissions source categories that were scaled on a count basis, the 2005 einissions were generated 
by multiplying the 2002 emissions of that source category by the ratio ofthe 2005 well count to 
tiie 2002 well count. 
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Figure 3-1. New Mexico GOR as a function of well count for 2005. 
Production based seating factors were derived for both oU-based and gas-based emissions source 
categories in a manner similar to the count-based approach described above. This was necessary 
for all source categories that were not updated from the previous Phase I inventory. 
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The scaling factors were appUed to the 2002 EI in order to generate 2005 emissions. Tables 3-1 
and 4-2 show the updated NOx and SOx emissions respectively from drilling rigs and wellhead 
compressor engines for 2002 and 2005 for all states. 

Table 3-1. NOx emissions from drilling rigs and wellhead compressor engines in 2002 and 
2005, and < 

state 
Alaska 
Arizona 
Colorado' 
Montana 
Nevada 
New 
Mexico ' 
North 
Dakota 
Oregon 
South 
Dakota 
Utah 
Wyoming 
WRAP 
Total 

change (in tons) e tnd percentage change 
Drill Rig Emissions 

NOx 

2062 
877 

0 
2,803 
1,046 

24 

5,476 

1,536 
0 

29 
334 

4,997 

17,123 

ttpy] 

2005 
835 

0 
8,000 
3,007 

37 

8,640 

3,055 
0 

203 
2.888 

15,783 

42,448 

Change 
2002 to 

2005 itpy] 
.42 

0 
+5,197 
+1,961 

+13 

+3,164 

+1,519 
0 

+174 
+2,554 

+10,786 

% Change 
2002 to 2005 

-5% 
0% 

+185% 
+187% 

+54% 

+58% 

+99% 

+600% 
+765% 
+216% 

n NOx emissions from 200i I to 2005. 
Compressor Emissions 

NOx 

2002 

8 
3,271 
1.791 

33 

35,140 

2,920 
73 

284 
843 

1,791 

46,154 

[tpy] 

2005 

6 
3,302 
2,267 

33 

35,345 

2,799 
51 

305 
996 

3.288 

48,393 

Change 
2002 to ; 

2005 [tpy] 

-2 
+31 

+476 
0 

+205 

-121 
-22 

+21 
+153 

+1,497 

% Change 
2002 to 2005 

-25% 
+ 1 % 

+27% 
0% 

+ 1 % 

-4% 
-30% 

+7% 
+18% 
+84% 

a - Wellhead compressor emissions in Colorado are only those 
Tribal land; all other wellhead compressors are assumed to be 
source inventory and thus are not listed here. 

located on Southern Ute 
part of Colorado's point 

Table 3-2. SOx emissions from drilling rigs and wellhead compressor engines in 2002 and 
2005, and change (in tons) and percentage change in SOx emissions from 2002 to 2005. 

state 
Alaska 
Arizona 
Colorado' 
Montana 
Nevada 
New 
Mexico 
North 
Dakota 
Oregon 
South 
Dakota 
Utah 
Wyoming 
WRAP 
Total 

Drill Rig Emissions 
SOx 

2002 
66 

0 
118 
225 

1 

244 

358 
0 

6 
17 

150 

1,185 

[tpy] 

2005 
62 

0 
350 
640 

1 

362 

688 
0 

43 
149 
541 

2,835 

Change 
2002 to 

2005 rtpvl 
-4 
0 

+232 
+415 

0 

+118 

+330 
0 

+37 
+132 
+391 

% Change 
2002 to 2005 

-6% 

+197% 
+184% 

0% 

+48% 

+92% 

+617% 
+776% 
+260% 

Compressor Emissions 
SOx 

2002 

0 
0 
0 
0 

1 

0 
0 

0 
0 
0 

1 

tpy] 

2 0 0 5 

0 
0 
0 
0 

1 

0 
0 

0 
0 
0 

1 

Change 
2002 to 

2005 [tpy] 

0 
0 
0 
0 

0 

0 
0 

0 
0 
0 

% Change 
2002 to 2005 

0% 
0% 
0% 
0% 

0% 

0% 
0% 

0% 
0% 
0% 

a - Wellhead compressor emissions in Colorado are only those located on Southem Ute 
Tribal land; all other wellhead compressors are assumed to be part of Colorado's point 
source inventory and thus are not listed here. 

Table 3-1 shows that NOx emissions from drilling rigs increased dramaticaUy in Wyoming, 
North Dakota, Montana and Colorado, in terms of total tonnage of NOx emissions. This reflects 
the increased exploration activity occurring in these states between 2002 and 2005. It should be 
noted that what is presented in tables 3-1 and 3-2 above are state total einissions, and thus it is 
not possible from fhis information to determine which basin's activities contributed to this state 
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total. Wellhead compressor NOx einissions are not seen to increase significantly in most of 
these states from 2002 to 2005, and have decreased in some states as wells are plugged and 
abandoned and no new producing wells have been added. Wellhead compressors are only used 
on a relatively small Suction of new wells in most of these states, thus even a large growth in 
number of wells in these three years would not produce a major grovvth in emissions. In 
addition, during the initial years of life of a new producing gas well, wellhead compression is 
often not needed to boost pressure for transmission. In the San Juan Basin iti New Mexico, 
which has a high usage of wellhead compressors, tiiere was not a significant growth in the 
number of new producing wells developed between 2002 and 2005. However, in Wyoming the 
rapid growth in development ofthe Powder River Basin, where approximately 5% of weUs have 
wellhead compressors, leads to a near doubling of emissions from wellhead compressors. It 
should be noted that Colorado's wellhead compressor emissions are only derived from the 
Southem Ute Tribal Inventory. All other wellhead compressors are afready captured by 
Colorado's point source inventory and thus not included here. 

GAWRAP SSJF O&G II\Reports\Final\Sec 3_ UpdateBaseEmis.doc 3-4 



September 2007 E N V I R O N 

4. CONTROL STRATEGY EVALUATION 

Under this task, potential control technologies were evaluated, that can be appUed to the sources 
of NOx, PM SOx and VOC as listed in Table 4-1. 

Table 4-1. Control technology 
Equipment 

Drill Rigs 
Compressor Engines 
Tanks 
Glycol Dehydration Units 
Pneumatic Devices 
Completion-Flaring and Venting 

evaluations conducted. 
NOx 

X 
X 

PM 
X 
X 

SOx 
X 

voc 

X 
X 
X 
X 

For each ofthe sources identified ui Table 4-1, a range of viable control options were evaluated. 
Included in these options were 

- Engine modifications (e.g., lean-bum engines, ignition timing, exhaust gas recirculation) 

- After treatment control devices (e.g., catalysts, diesel particulate filters) 

- Engine replacement/repowering 

- Various methods for reducing VOCs from exploration and production activities 

The infonnation developed under this task is provided in a series of White Papers that are 
contained at the end ofthis chapter. It should be noted again that the focus ofthis study was 
smaller area sources of emissions from oU and gas operations that are not currently included in 
the point source emission inventories for each ofthe states in fhe WRAP region. Therefore, most 
if not all equipment evaluated is equipment found at the well head and possibly from smaller 
lateral compressor operations. 

For each control option, the control technology and the application of each technology to types 
of equipment identified in Table 4-1 were described. The range of control efficiencies, the 
potential einissions reductions, and the range of costs and cost-effectiveness and the potential for 
applying the controls to existing equipment (i.e., retrofit applications) and new equipment was 
determined for each appUcation. The potential einissions reductions were determined by 
applying the control efficiencies to representative equipment identified in each basin and 
described earUer in this report. The cost-effectiveness was determined using the methodology 
adopted by the CaUfomia Air Resources Board (CARB) in its evaluation of Reasonably 
Available Control Technology and Best Available Retrofit Control Technology for Stationary 
Spark-Ignited Intemal Combustion Engines (CARB, 2001a), which is described in detail below. 
The cost-effectiveness was determined by dividing the annualized cost by the ton of pollutants 
reduced from representative equipment found for these operations. While the White Papers were 
developed for controlling various exploration and production activities, resources did not aUow 
the determination of potential emissions reductions. Therefore, the cost of control equipment 
was determined for these sources but the cost-effectiveness was detennined only for drill rigs 
and compressor engines. It should be noted that the costs used for this report were not indexed 
to 2007 dollars. 
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It should be emphasized that there are multiple variables to be considered in calculating the cost 
and operational needs of individual control technologies. Many technologies requfre testing and 
evaluation in the settings where they have previously not been appUed. At the same time, these 
technologies have been tested and are in use in other oil and gas fields. This report presents 
estimates ofthe effectiveness of these technologies as they have been tested and applied to date. 
These control technologies would very Ukely receive additional analyses before being adopted 
into a regulation or pennit by a regulatory agency. 

COMPRESSOR ENGINES 

The combustion of fiiels in oil and gas compression operations results in emissions of NOx, CO, 
VOC, fine particulate matter (PMio) and sufriir oxides (SOx). Because most oil and gas 
compressor engines operate on natural gas, the primary pollutant of concem is NOx. While the 
effort for this study was focused on visibility pollutants, the reductions of particulate matter were 
not evaluated because emissions are minimal due to the use of natural gas as a fuel. Because PM 
emissions from natural gas-fired compressors are expected to be very small, information on PM 
emissions factors was not easily available. Sulfur dioxide emission reductions were not 
evaluated because infonnation obtained from compressor operators indicated that only low sulfur 
content natural gas is used in compressor engines (Smith, G.R., BP America Inc., 2007, Stewart, 
D., Encana Corp., 2007). Therefore, the NOx reduction potential and the cost-effectiveness were 
estimated for a range of weU head compressor engines across the WRAP region. Based on this 
study, the majority of wellhead compressor engines ranged in size from 50 hp - 300 hp. In some 
basins, operators reported wellhead compressors in excess of 300 hp. 

Most compressor engines at the well head are spark ignition (SI) intemal combustion engines. Sl 
engines typicaUy are fiieled with natural gas or volatile liquid fliels, such as gasoline. Because SI 
engines ffred on natural gas are the primary source of compressor engine emissions in oil and gas 
operations, we focused on these engines for the purpose of evaluating potential control 
technologies or strategies. SI engines can operate under fuel-lean conditions or under 
stoichiometric to slightly fuel-rich conditions. Stoichiometric condition is defined as the 
condition when there is exactly enough free oxygen to combine with all ofthe fliel. Under this 
condition the mass ratio of afr to fuel is considered a stoichiometric mixture. Most large SI 
engines (over about 1000 hp) are fliel-lean type engines while smaUer engines (300 hp and less) 
are generally rich-bum stationary engines and are the primary source of emissions at natural gas 
production faciUties. 

Controls for compressor engines can be grouped into the following general categories: 
combustion modiQcations (or primary methods); fuel switching; post-combustion controls (or 
secondary methods); and replacement ofthe engine with a new, low emissions engine or electric 
motor. Combustion modifications can reduce NOx formation by changing the afr/fliel mixture, 
reducing peak temperatures, or shortening the residence time at high temperatures. Einissions of 
CO and VOC are generally the result of incomplete combustion. They can be controlled by 
combustion modifications that increase oxygen, temperature, residence time at high temperatures 
and the mixing of afr and fuel. It should be noted that some of these tend to increase NOx so 
care must be taken to assure that reductions in one pollutant do not increase the emissions of 
another poUutant. Where appropriate, the discussions in the White Papers that follow identify 
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the impact of controlling NOx on the other pollutants. A summary ofthe compressor engine 
control technologies, control efficiency, NOx reductions and cost-effectiveness is shown 
Table 4-2. 

Table 4-2. Summary of control technologies for compressor engines. 

Measure No. 
CE-1 
CE-2 
CE-3 
CE-4 
CE-5 
CE-6 
CE-7 
CE-8 

Control 
MeasureName^ 

NSCR 
AFR 
ITR 

AFR + ITR 
PSC 
L-E 

SCR 
Replace Engiiie'̂  

Control 
Efficiency % 

90 to 98 
10 to 40 
15 to 30 
10 to 40 

80 
80 
80 

60 to 100 

NOx Reduction 
(tpy) 

1.0 to 45.3 
0.3 to 12.1 
0.3 to 10.8 
0.3 to 12.1 
0.9 to 38.5 
0.9 to 38.5 
0.9 to 38.5 
0.9 to 38.5 

Cost-Effectiveness 
($/ton) 

200 to 7,900 
100 to 2,500 
100 to 1,200 
100 to 3.600 
100 to 3,000 
100 to 2,600 

900 to 31,000 
100 to 4,700 

1 NSCR - Non-selective catalytic reduction AFR - Air Fuel Ratio Control, ITR - Ignition Timing Retard, PSC - Prestratified Charge, 
L-E - Low Emission Engine, SCR - Selective Catalytic Reduction, EGR - Exhaust Gas Recirculation, CEC - Crankcase Emission 
Control, DPF - Diesel Particulate Filter, DOC - Diesel Oxidation Catalyst. LNC - Lean NOx Catalyst. NG - Natural Gas. VRU - Vapor 
Recovery Unit 
2 Replace Engine with electrified engine does not include any potential Impact from increases in central station power plants due to 
increased electrical load. 

DRILL RIG ENGINES 

Drilling for natural gas involves the use of drilling rigs that generally employ diesel fired engines 
as the power source. The type of drilling that occurs is known as rotary drilling, and consists of 
a sharp, rotating metal bit used to drUl through the Earth's crast. This type of drilling is used 
primarily for deeper weUs that that have high downhole pressures. Most rotary rigs requfre 1,000 
to 3,000 hp, and when drilling in excess of 20,000 feet below the surface may require even more 
hp. The energy from these diesel engines is used to power the rotary equipment, the hoisting 
equipment, and the cfrculating equipment as well as incidental lighting, water, and compression 
requfrements not associated directiy with drilling. Hoisting equipment consists of tools used to 
raise and lower whatever other equipment may be used in the well. The most visible part is the 
derrick that extends vertically from the well hole. The derrick serves to support drilUng cables 
and pulleys to lower and raise equipment. Cfrculating equipment consists of drilling fluid which 
is cfrculated down through the well hole during the drilling process and subsequently pumped up 
and out to remove the rock and other material that is drilled through. In addition to diesel 
engines, other types of engines such as natural gas or gasoline powered engines are also used, 
however much less frequently. 

In estimating enussions from diesel engines used for drilling operations, it is important to note 
that once the well has been driUed, well completion activities are performed to allow the well to 
become productive. It is also important to note that other compounds and gases such as oil and 
water may be present and must be removed before the natural gas is sent through the pipeline. 
Well completion activities involve strengthening the well hole with casing, evaluating the 
pressure and temperature ofthe formation, and then installing the proper equipment to ensure 
proper flow of natural gas out ofthe well. These activities are not considered in the controls 
analysis and White Papers presented below for drilling rigs. 
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Based on this study, we found that drilling rig engines varied widely in activity as well as size. 
If multiple engines are present on a single rig, control is applied to aU engines and the overaU 
"rig" cost-effectiveness and NOx reduction potential reported. Individual driUing rig engine 
sizes in the regions studied varied from 200 hp - 1500 hp. Cost-effectiveness and NOx 
reduction potential is estimated for a range of drilling rigs found in this study across the WRAP 
region. A summary ofthe drilling rig engine control technologies, control efficiencies, NOx 
reductions and cost-effectiveness is shown in Table 4-3 

Table 4-3. Summary of control technologies for drillinp 

Measure No. 
DRE-1 
DRE-2 
DRE-3 
DRE-7 
DRE-8 
DRE-8 
DRE-8 

DRE-9 

DRE-9 

Control 
Measure Name! 

ITR 
SCR 
EGR 
LNC 

Low S Diesel 
. NG 

Emulsified Diesel 
Tier 2 to Tier 4 
Replacement 

Tier 3 to Tier 4 
Replacement 

Contrdl 
Efficiency % 

15 to 30 
80 to 95 

40 
10 to 20 

14 
85 to 91 

20 

43 to 93 

43 to 89 

rigs. 

NOx Reduction 
(tpy) 

6.6 to 17.2 
25.8 to 66.8 
11.8 to 30.6 
4.4 to 11.5 

TBD 
TBD 

5.9 to 15.3 
7.8 to 33.6 

4.7 to 20.1 

Cost-
Effectiveness 

($/ton) 
1,000 to 2,200 
3,000 to 7,700 
800 to 2,000 

1,400 to 3,400 
TBD 
TBD 

4,500 to 11,600 
900 to 2,400 

900 to 2,000 

1 NSCR - Non-selective catalytic reduction AFR - Air Fuel Ratio Control. ITR - Ignition Timing Retard, PSC - Prestratified Charge. 
L-E - Low Emission Engine, SCR - Selective Catalytic Reduction, EGR - Exhaust Gas Recirculation, CEC - Crankcase Emission 
Control, DPF - Diesel Particulate Filter, DOC - Diesel Oxidation Catalyst, LNC - Lean NOx Catalyst, NG - Natural Gas, VRU - Vapor 
Recovery Unit 

EXPLORATION AND PRODUCTION 

Several measures for reducing emissions of volatUe organic compounds at well head operations 
were identified. Many of these measures have been identified under the U. S. Environmental 
Protections Agency's (EPA) Natural Gas STAR Program, which is a flexible, voluntary 
partnership between EPA and the oil and natural gas industry. Through the Program, EPA works 
with companies that produce, process, and transmit and distribute natural gas to identify and 
promote the implementation of cost-effective technologies and practices to reduce emissions of 
methane, a potential greenhouse gas, and volatile organic compounds. Gas STAR promotes the 
use of these emission reduction technologies and practices through the program's Best 
Management Practices (BMPs) and other Technologies and Practices. Table 4-4 identifies 
several of these measures. 
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Table 4-4. Contro 

Measure No. 

EAP-1 

EAP-2 

EAP-3 

EAP-4 

measures for exploration and production activities. 

Category 

Glycol Dehydration 

Pneumatic Controls 

Completion Venting 
and Flaring 

Tanks 

Control 
Measure Name 

Optimize 
Circulation 

Electric Pump 
Flash Tank 
Desiccant 

Instrument Air 
Non-Bleed 

Flaring 
Green Completion 

VRU 
Water Blanket 

Pollutant 

VOC 
VOC 
VOC 
VOC 
voc 
VOC 

voc 
voc 
voc 
voc 

Control 
Efriciency (%) 

33 to 67 
67 

10 to 40 
99 
98 
98 

62 to 84 
70 
95 

TBD 

As described earlier, emissions reductions were not determined for these sources due to lack of 
resources. Recommendations for further work that would fiuther quantify emissions from these 
operations are discussed later in this report. 

METHODOLOGY FOR CONTROL TECHNOLOGY EVALUATION 

To describe the methodology used to evaluate control technologies, we provide an example 
calculation ofthe cost-effectiveness for a drilUng rig in Table 4-5. 

Table 4-5. Example calculation of cost-effectiveness for drilling rig engine. 
1 

Operating Fraction (%/yr) 
Annual usage (hr/yr) 
Annualized Capital Cost 
Useful Life (years) 
NOx Emission Factor (g/bhp-hr) 
VOC Emission Factor (g/bhp-hr) 
Engine Size (bhp) 
Avg. Load 
NOx g/hr 
VOC g/hr 
NOx tons/year 
VOC tons/year 
NOx Reduction tons/year 
VOC Reduction tons/year 
Annualized Cost-Effectiveness 
(NOx Only) 
Annualized Cost-Effectiveness 
(VOC Only) 

CATERPI 
Baseline 

0.75 
6,570 

10.0 
8.94 
0.11 
967 
0.68 
5879 
72 

42.57 
0.52 

LLAR D398 
SCR 
0.75 
6.570 

$142,645 
10.0 
1.12 
0.11 
967 
0.68 
735 
72 

5.32 
0.52 
37.25 
0.00 

$3,829 

N/A 

From Table 4-5, we first determined the fraction ofthe year that the drilUng rig was in operation, 
which in turn provided the annual usage for each representative engine. This fraction varied for 
each geographical area based on information provided by the producers. The annualized cost was 
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then detennined for each representative engine and averaged for each basin to estunate fhe 
annual costs for each control measure. The annuaUzed cash flow method was used to detennine 
annual cost. This method was appUed to the pre-tax capital and installation costs using a 
nominal interest rate (including inflation) of 10 percent over a ten yeeu Ufe. In most cases, fuel 
costs were not included. The annual operation and maintenance costs attributable to the control 
method were added to the annualized cost. Where appropriate, the additional annual fuel cost 
was added. Costs for compUance including reporting and recordkeeping, permit appUcations and 
emissions testing were not included. Using emission factors described in earUer chapters, the 
total emissions were determined on an annual basis. Applying the control effectiveness for each 
control technology to the annual emissions, we were then able to calculate the annuaUzed const-
effectiveness as shown in Table 4-5 

WHITE PAPERS 

The following pages contain the White Papers for each control measure. It should be noted that 
the range of cost-effectiveness identified for each control measure represents the range for the 
size of equipment found in the areas studied and not necessarily for the entfre range of equipment 
sizes identified in the cost tables. 

Table 4-6. Summary of control options. 
Measure 

No. 
CE-1 

CE-2 
CE-3 
CE^ 
CE-5 
CE-6 
CE-7 
CE-8 

DRE-1 
DRE-2 
DRE-3 
DRE-4 
DRE-5 

DRE-6 

DRE-7 
DRE-8 

EAP-1 

EAP-2 

Category 
Compressor Engines-Rich Bum 

Compressor Engines, SI and Cl 
Compressor Engines, SI and Cl 
Compressor Engines, SI and Cl 
Compressor Engines, Rich Bum 
Compressor Engines, SI 
Compressor Engines, Lean Burn 
Compressor Engines, All 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 

Drilling Riq Engines 

Drilling Rig Engines 
Drilling Rig Engines 

Glycol Dehydration 

Pneumatic Controls 

Control Measure 
Name'' 
NSCR 

AFR 
ITR 

AFR + ITR 
PSC 
L-E 
SCR 

Replace Engine 
ITR 
SCR 
EGR 
CEC 
DPF 

DOC 

LNC 
Lows 

NG 

Emulsion 

Optimize Circulation 
Electric Pump 

Flash Tank 
Instrument Air 

Pollutant 
NOx 
CO 
HC 

NOx 
NOx 
NOx 
NOx 
NOx 
NOx 
NOx 
NOx 
NOx 
NOx 
PM 
PM 
CO 
HC 
PM 
CO 
HC 
NOx 
PM 
NOx 
PM 
NOx 
PM 
CO 

VOC 
voc 
voc 
voc 

Control 
Efficiency % 

90 to 98 
80 
50 

10 to 40 
15 to 30 
10 to 40 

80 
80 
80 

60 to 100 
15 to 30 
80 to 95 

40 
6 to 23 

85 
90 
90 
25 
85 
90 

10 to 20 
14 

85 to 90 
50 to 80 

20 
17 
13 

33 to 67 
67 

10 to 40 
98 
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Measure 
No. 

EAP-3 

EAP-4 

Category 

Completion Venting and Flaring 

Tanks 

Control Measure 
Name^ 

Non-Bleed 
Flaring 

Green Completion 
VRU 

Water Blanket 

Pollutant 
voc 
voc 
voc 
voc 
voc 

Control 
Efficiency % 

98 
62 to 84 

70 
95 

TBD 
NSCR - Non-selectic catalytic reduction 
AFR - Air Fuel Ratio Control 
PTR - Ignition Timing Retard 
PSC - Prestratified Charge 
L-E - Low Emission Engine 
SCR - Selective Catalytic Reduction 
EGR - Exhaust Gas Recirculation 
CEC - Crankcase Emission Control 
DPF - Diesel Particulate Filter 
DOC - Diesel Oxidation Catalyst 
LNC - Loan NOx Catalyst 
NG - Natural Gas 

Table 4-7. 

Measure 
No. 
CE-1 
CE-2 
CE-3 
CE-4 
CE-5 
CE-6 
CE-7 
CE-8 

DRE-1 
DRE-2 
DRE-3 
DRE-7 
DRE-8 
DRE-8 
DRE-8 

DRE-9 

DRE-9 

Summary of emissions reductions and cost-ef 

Category 
Compressor Engines-Rich Burn 
Compressor Engines, SI and Cl 
Compressor Engines, SI and Cl 
Compressor Engines. SI and Cl 
Compressor Engines, Rich Bum 

Compressor Engines, SI 
Compressor Engines, Lean Burn 

Compressor Engines. All 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 
Drilling Rig Engines 

Drilling Rig Engines 

Drilling Rig Engines 

Control 
Measure 

Name 
NSCR 
AFR 
ITR 

AFR + ITR 
PSC 
L-E 
SCR 

Replace Engine 
ITR 
SCR 
EGR 
LNC 

Low S Diesel 
NG 

Emulsified Diesel 
Tier 2 to Tier 4 
Replacement 

Tier 3 to Tier 4 
Replacement 

fectiveness. 
Control 

Efficiency 
% 

90 to 98 
10 to 40 
15 to 30 
10 to 40 

80 
80 

• 80 
60 to 100 
15 to 30 
80 to 95 

40 
10 to 20 

14 
85 to 91 

20 

43 to 93 

43 to 89 

NOx 
Reduction^ 

(tpy) 
1.0 to 45.3 
0.3 to 12.1 
0.3 to 10.8 
0.3 to 12.1 
0.9 to 38.5 
0.9 to 38.5 
0.9 to 38.5 
0.9 to 38.5 
6.6 to 17.2 

25.8 to 66.8 
11.8 to 30.6 
4.4 to 11.5 

TBD 
TBD 

5.9 to 15.3 

7.8 to 33.6 

4.7 to 20.1 

Cost-
Effectiveness^ 

($/ton) 
200 to 7,900 
100 to 2,500 
40 to 1.200 
100 to 3.600 
100 to 3,000 
100 to 2.600 

900 to 31,000 
100 to 4.700 

1,000 to 2.200 
3.000 to 7.700 
800 to 2.000 

1,400 to 3.400 
TBD 
TBD 

4,500 to 11,600 

900 to 2.400 

900 to 2.000 
1 For compressor engines and drilling rigs a range of NOx reductions is presented based on the range of engine sizes to which the 
control measure is applied. For drilling rigs there is also a wide variation in activity in different geographic regions. 
2 For compressor engines and drilling rigs a range of cost-effectiveness values is presented based on the range of engine sizes to 
which the control measure is applied. For drilling rigs there is also a wide variation in activity in different geographic regions. If 
multiple engines are present on a single drilling rig, the measure is assumed to apply to all engines and the cost-effectiveness is 
estimated as the total cost ofthe measure for all engines on the rig, divided by the total potential NOx reductk)ns. 
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CE-1 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Compressor Engines - Rich Bum 

Control Measure Name: Nonselective Catalytic Reduction (NSCR) 

Applicable Regulation: None for Engines less than 500 hp (Depends on State) 

Application: This control measure appUes to Rich-Bum engines > 50 hp 

Pollutants: NOx, CO and HC 

Control Efficiency: NOx: 90 to 98%, CO: 80%, HC: 50% 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Capital and armual cost information was obtained from engine data gathered by 
Environ for the Northeast Texas Afr Care pilot project. Cost infonnation is summarized in the 
table below. 

(CARB, 2001b) Table CE-1-1. Cat 
Horse Power 

Range 
50-150 
151 -300 
301 - 500 
501 -1000 
1001-1700 

jital, O&M and annualized costs by engine horsepower. 
Capital Cost 

13,500 
18,500 
20,500 
30,500 
46,500 

O&M 

6,000 
6,000 
7,000 
8,000 

10,000 

Annualized 
Cost 

$8,197 
$9,011 

$10,336 
$12,964 
$17,568 

Cost Effectiveness: $199/ton-NOx - $7,911/ton-NOx 

Status: Demonstrated 

Control Measure Description: This control method is applicable to aU rich-bum engines, and 
is probably the most popular control method for these types of engines. Manufacturers generaUy 
do not offer lean-bum engines in sizes less than 300 hp so this technology would only apply to 
rich bum engines less than 300 hp. NSCR is essentially the same catalytic reduction technique 
used in automobile applications and is also refened to as a three-way catalyst system because the 
catalyst reactor simultaneously reduces NOx, CO, and HC to water (H2O), carbon dioxide (CO2), 
and diatomic nitrogen (N2). The chemical stoichiometry requfres that O2 concentration levels be 
kept at or below approximately 0.5 percent, and most NSCR systems require that the engine be 
operated at fliel-rich A/F's. As a result, CO and HC emissions typically increase, the brake-
specific fuel consumption (BSFC) also increases due to the fuel-rich operation and the increased 
backpressure on the engine from the catalyst reactor. 
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Sustained NOx reductions are achieved with changes in ambient conditions and operating loads 
only with an automatic A/F control system, and a suitable A/F controUer is not available for fliel-
injected engines. Work by Envfron in Northeast Texas has demonstrated NOx emission 
reduction efficiencies of 85 to 98 percent (Friesen, R, RusseU, J., Lindhjem, C, Yarwood, G., 
2006), greater tiian 80% for CO and greater tiian 50% VOC (CARB, 2001b). hi tests run on 
seven different engines (each less than 500 hp and fueled with natural gas), an NSCR system 
(three-way catalyst and AFR controller) was found to have the greatest potential for reducing 
NOx emissions from this type of compressor engiae. Based on an average uncontrolled NOx 
emission level of 15.8 g/hp-hr (1,060 ppmv), the expected range of controlled NOx einissions is 
from 0.3 to 1.6 g/hp-hr (20 to 110 ppmv). Numerous test reports support this NOx reduction 
efficiency range, but the conesponding CO emission levels range up to 37 g/hp-hr (4,500 ppmv) 
in some cases. Where controlled NOx emission levels result in unacceptable CO emission rates, 
an oxidation catalyst may be requfred to reduce these emissions. 

Other Impacts 

The predominant catalyst material used in NSCR appUcations is a platinum-based metal catalyst. 
The spent catalyst material is not considered hazardous, and most catalyst vendors accept retum 
ofthe material, often with a salvage value that can be credited toward purchase of replacement 
catalyst. 
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CE-2 - CONTROL TECHNOLOGY WfflTE PAPER 

Source Category: Compressor Engines 

Control Measure Name: Afr/Fuel Ratio Controllers (AFR) 

Applicable Regulation: 

Application: This control measure appUes to Spark Ignition and Compression Ignition engines. 

Pollutants: NOx 

Control EfRciency: NOx: 10 to 40% 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Capital and annual cost information was obtained from engine data gathered by 
Environ for the Northeast Texas Afr Care pilot project. Cost information is summarized in the 
table below. 

Table CE-2-1. Capital, O&M and annualized costs by engine horsepower. (Friesen, R., Russell, 
J., Lindhjem, C , V 

Horse Power 
Range 
50-150 
151 -300 
301 - 500 

501-1000 
1001-1700 

arwood, G., 2006] 
Capital Cost 

4,200 
5,000 
5,000 
5,300 
5,300 

O&M 

N/A 
N/A 
N/A 
N/A 
N/A 

Annualized 
Cost 

$684 
$814 
$814 
$863 
$863 

Cost Effectiveness: $68/ton-NOx - $2,482/ton-NOx 

Status: Demonstrated 

Control Measure Description: This method has been used extensively on a wide variety of 
engines including Sl and CI engines. Adjusting the ATF toward fiiel-rich operation reduces the 
oxygen avaUable to combine with nitrogen, thereby inhibiting NOx formation. Figure CE2.1 
shows the relationship between NOx formation to CO and VOCs. Stiochioimetry is achieved 
when the afr/fuel ratio is such that all the fuel can be fully oxidized with no residual oxygen 
remaining. NOx fonnation is highest when fhe air/fuel ratio is slightly on the lean side of 
stiochiometric. At fhis point both CO and VOC are relatively low. 
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Figure CE2-1. The effect of air/fuel ratio on NOx, CO and VOC (HC). 

n 

The low-oxygen envfronment also contributes to incomplete combustion, which results in lower 
combustion temperatures and, therefore, lower NOx formation rates. The incomplete combustion 
also increases CO emissions and, to a lesser extent, VOC (HC) emissions. Combustion 
efficiency is also reduced, which increases brake-specific fuel consumption (BSFC). 
Excessively rich A/F's may result in combustion instability and unacceptable increases in CO 
einissions. 

The A/F can be adjusted on all new or existing rich-bum engines. Operating the engine on the 
lean side ofthe NOx fonnation peak is often prefened over operating rich because of increased 
fuel efficiencies associated with lean operation. Sustained NOx reduction with changes in 
ambient conditions and engine load, however, is best accomplished with an automatic A/F 
control system. 

The achievable NOx emission reduction ranges from approximately 10 to 40 percent from 
uncontrolled levels. Based on an average uncontrolled NOx emission level of 15.8 g/hp-hr the 
expected range of controlled NOx emissions is from 9.5 to 14.0 g/hp-hr. Available data show 
that the achievable NOx reduction using A/F varies for each engine model and even among 
engines ofthe same model, which suggests that engine design and manufacttiring tolerances 
influence the effect of A/F on NOx emission reductions. 
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Other Impacts 

Another factor to consider in usmg A/F is that of engine load. At extremely low engine loads, 
such as tiiose encountered in well-head natural gas may not be able to properly control the afr-
fuel ratio. In these situations other control technologies may be preferable to compressors 
operating in fields in which the field pressure is low, the A/F 

Reference: 

Stationary Reciprocating Intemal Combustion Engines, Altemative Control Techniques 
Document, EPA-453/R-93-032 
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CE-3 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Compressor Engines 

Control Measure Name: Ignition Timing Retard (ITR) 

Applicable Regulation: 

Application: This control measure appUes to Spark Ignition and Compression Ignition engines. 

Pollutants: NOx 

Control EfGciency: NOx: 15 to 30% 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: 
Cost information is summarized in the table below. 

Table CE-3-1. Capital, O&M and annualized costs by engine horsepower. (CARB, 2001b) 
Horse Power 

Range 
50-150 
151 -300 
301 - 500 
501-1000 
1001 -1700 

Capital Cost 

N/A 
N/A 
N/A 
N/A 
N/A 

O&M 

300 
450 
500 
800 
900 

Annualized 
Cost 

$300 
$450 
$500 
$800 
$900 

Cost Effectiveness: $42/ton-NOx - $ 1,210/ton-NOx 

Status: Demonstrated 

Control Measure Description: This technique can be used in all spark-ignited (SI) engines as 
well as compression-ignited engines. Retarding the ignition timing is based on retarding the 
timing to delay initiation of combustion to later in the power cycle. This method increases the 
volume ofthe combustion chamber and reduces the residence time ofthe combustion products 
thereby reducing the magnitude and duration of peak temperatures. This in tum has the potential 
for reduced NOx formation. The extent to which fhe ignition timing can be retarded to reduce 
NOx emissions varies for each engine, as ITR can increases exhaust temperatures, which may 
adversely impact exhaust valve Ufe and turbocharger perfomiance, and extreme levels of ITR 
may result in combustion instabiUty and a loss of power. Brake-specific fuel consumption 
increases. While the maximum power output ofthe engine is reduced, this reduction is generally 
minor. In addition, emissions will increase. (CARB, 2001b) 
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Igiution timing can be adjusted on all new or existing rich-bum engines. Sustained NOx 
reduction with changes in ambient conditions and engine load, however, is best accompUshed 
using an electronic ignition control system. 

The achievable NOx emission reduction ranges from virtually no reduction to as high as 
40 percent. For CI engines retarding the injection timing by about 4 degrees can reduce NOx by 
15 to 30 percent Based on an average uncontrolled NOx emission level of 15.8 g/hp-hr, the 
expected range of controlled NOx einissions is from 9.5 to 15.8 g/hp-hr. Available data and 
infonnation provided by enguie manufacturers show that, lUce AFR, the achievable NOx 
reductions using ITR are engine-specific. 
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CE- 4 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Compressor Engines 

Control Measure Name: Air Fuel Ratio (AFR) and Ignition Timing Retard (ITR) 

Applicable Regulation: 

Application: This control measure applies to Spark Ignition and Compression Ignition engines. 

Pollutants: NOx 

Control Efficiency: NOx: 10 to 40% 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Einissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost from Stationary Reciprocating Intemal Combustion Engines, Altemative 
Control Techniques Document, EPA-453/R-93-032. Cost infonnation is summarized in the table 
below. 

Table CE-4-1.Ca 
Horse Power 

Range 
50-150 
151-300 
301 - 500 
501-1000 
1001-1500 

pital, O&M and am 
Capital Cost 

4,200 
5,000 
5,000 
5,300 
5.300 

lualized costs by € 
O&M 

300 
450 
500 
800 
900 

sngine horsepower 
Annualized 

Cost 
$984 

$1,264 
$1,314 
$1,663 
$1,763 

Cost Effectiveness: $105/ton-NOx - S3,571/ton-NOx 

Status: Demonstrated 

Control Measure Description: The combination of AF and IR can be used to reduce NOx 
emissions. AvaUable data and information from engine manufacturers suggest that the 
achievable NOx emission reduction for the combfriation of control techniques is approximately 
the same as for AF alone (i.e., 10 to 40 percent) but offers some flexibiUty in achieving these 
reductions. Since parametric adjustments affect such operating characteristics as fiiel 
consumption, response to load changes, and other emissions (especially CO), the combination of 
AF and IR offers the potential to reduce NOx emissions while minimizing the impact on other 
operating parameters. 
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Other Reference: 

Stationary Reciprocating Intemal Combustion Engines, Altemative Control Techniques 
Document, EPA-453/R-93-032 
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CE- 5 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Compressor Engines 

Control Measure Name: Prestratified Charge (PSC) 

Applicable Regulation: 

Application: This control measure converts rich-bum engines to lean-bum engines 

Pollutants: NOx 

Control Efficiency: NOx: 80% 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 einissions to be added) 

Cost Basis: Cost information is summarized in the table below. 

Table CE-5-1.Ca 
Horse Power 

Range 
50-150 
151-300 ] 
301 - 500 

501 -1000 
1001 -1500 . 

pital, O&M and ant 
Capital Cost 

10,000 
23,000 
30,000 
36,000 
47,000 

lualized costs by € 
O&M 

1,000 
1,500 
2,000 
2,500 
3.000 

jngine horsepower 
Annualized 

Cost 
$2,627 
$5,243 
$6,882 
$8,359 

$10,649 
Cost information from Reference 3. 

Cost Effectiveness: $136/ton-NOx - $2,979/ton-NOx 

Status: Demonstrated 

Control Measure Description: This control method converts rich-bum engines into lean bum 
engines. This add-on control technique facUitates combustion ofa leaner air-fuel mixture. The 
major components of a PSC retrofit are the afr injectors. The injectors pulse afr into the intake 
manifold in such a fashion that layers or zones of afr and the afr/fliel mixture are introduced into 
the combustion chamber. The increased afr content acts as a heat sink, reducing combustion 
temperatures, thereby reducing NOx formation rates. Because this control technique is instaUed 
upstream ofthe combustion process, PSC is often used with engines fueled by sulfur-bearing 
gases or other gases (e.g., sewage or landfill gases) that may adversely affect some catalyst 
materials. 

Prestratified charge appUes only to four-cycle, carbureted engines. Pre-engineered, "off-the-
shelf kits are avaUable for most new or existing candidate engines, regardless of age or size. 
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PSC has been installed on engines ranging m size up to approximately 2,000 hp. PSC can 
achieve greater than 80 percent control for NOx for power outputs up to about 70 to 80 percent 
of maximum. 

Controlled NOx emission levels of 2 g/hp-hr have been guaranteed, and avaUable test data show 
numerous controlled levels of 1 to 2 g/hp-hr. The extent to which NOx emissions can be reduced 
is determined by the extent to which the air content ofthe stratified charge can be increased 
without excessively compromising other operating parameters such as power output and CO and 
HC emissions. 

Other Impacts: The leaner A/F effectively displaces a portion ofthe fuel with afr, which may 
reduce power output from the engine. For naturally aspfrated engines, the power reduction can 
be as high as 20 percent. This power reduction can be at least partially offset by modifying an 
existing turbocharger or instalUng a turbocharger on naturally aspirated engines. In general, CO 
and HC emission levels increase with PSC, but the degree ofthe increase is engine-specific. The 
effect on BSFC is a decrease for moderate controUed NOx emission levels (4 to 7 g/hp-hr), but an 
increase for controlled NOx emission levels of 2 g/hp-hr or less. 

Other Reference: 

Stationary Reciprocating Intemal Combustion Engines, Altemative Control Techniques 
Document, EPA-453/R-93-032 
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CE- 6 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Compressor Engines 

Control Measure Name: Low Emissions (L-E) 

Applicable Regulation: 

Application: This control measure appUes to all Spark-Ignition Engines 

PoUutants: NOx 

Control Efficiency: NOx: 80% 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Einissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost infomiation is summarized in the table below. 

Table CE-6-1. Ca 
Horse Power 

Range 
50-150 
151 -300 
301 - 500 
501 -1000 
1001-1500 

pital, O&M and am 
Capital Cost 

14.000 
24,000 
24.000 
63,000 

148,000 

lualized costs by engine horsepower 
O&M 

N/A 
N/A 
N/A 
N/A 
N/A 

Annualized 
Cost 

$2,278 
$3,906 
$3,906 

$10,253 
$24,086 

Note: It is not likely that this measure will impact well-head compressor engines because this technology is 
generally applicable to engines larger than 500 hp and most, if not all well-head compressor engines are less than 
500 hp. 

Cost Effectiveness: $101/ton-NOx - $2,583/ton-NOx 

Status: Demonstrated 

Control Measure Description: This method has the potential to be used on all spark-ignition 
engines, but may not be offered by all manufacturers. The method is used to enhance the afr/fuel 
ratio previously described. Basically, the leaner the mixture the lower the NOx emissions. 
However, to obtain substantial reductions, engine modifications are needed to assure that the fuel 
will ignite and to minimize fuel consumption penalties. Engine manufacturers have developed 
low-emission combustion designs (often refened to as torch ignition, or jet cell combustion) that 
operate at much leaner A/F's than do conventional designs. These designs incorporate improved 
swfrl patterns to promote thorough afr/fuel mixing and may include a precombustion chamber 
(PCC). A PCC is an antechamber that ignites a relatively fuel-rich mixture that propagates to the 
main combustion chamber. The high exit velocity from the PCC promotes mixing and complete 
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combustion ofthe lean A/F in the main chamber, effectively lowering combustion temperatures 
and, therefore, NOx emission levels. 
Low-emission combustion designs are available from engine manufacturers for most new SI 
engines, and retrofit kits are avaUable for some existing engine models. For existing engines, the 
modifications requfred for retrofit are similar to a major engine overhaul, and include a 
turbocharger addition or upgrade and new intake manifolds, cylinder heads, pistons, and ignition 
sj'Stem. The intake afr and exhaust systems must also be modified or replaced due to the 
increased afr flow requfrements. The majority of engines that use this technology are in excess 
of 500 hp. Engine manufacturers do not offer lean bum engines in smaller size ranges (generally 
less than 300 hp). 

Controlled NOx emission levels reported by manufacturers for L-E are generally in the 2 g/hp-hr 
range, although lower levels may be quoted on a case-by-case basis. Emission test reports show 
controUed emission levels ranging from 1.0 to 2.0 g/hp-hr. Overall this technology has the 
potential to achieve 80 % reduction when combiaed with other NOx reduction techniques (i.e., 
precombustion chamber, ignition system improvement, turbo charging, afr/fiiel ratio controller) 
(CARB, 2001b). Information provided by manufacturers shows that, in general, BSFC decreases 
slightly for L-E compared to rich-bum designs, although in some engines the BSFC increases. 
An engine's response to increases in load is adversely affected by L-E, which may make this 
control technique unsuitable for some installations, such as stand-alone power generation 
appUcations. The effect on CO and HC emissions is a slight increase in most engine designs. 

Other Impacts: Information provided by manufacturer's shows that, in general, BSFC decreases 
slightly for L-E compared to rich-bum designs, although in some engines the BSFC increases. 
An engine's response to increases in load is adversely affected by L-E, which may make this 
control technique unsuitable for some installations, such as stand-alone power generation 
applications. The effect on CO and HC emissions is a slight increase in most engine designs. 
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CE- 7 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Compressor Engines 

Control Measure Name: Selective Catalytic Reduction (SCR) 

Applicable Regulation: 

Application: This conttol measure appUes to lean-bum engines. 

Pollutants: NOx 

Control Efficiency: NOx: 80% 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost infonnation is summarized in the table below. 

Table CE-7-1. Ca 
Horse Power 

Range 
50-150 
151-300 
301 - 500 
501 -1000 
1001 -1700 

pital, O&M and am 
CapitalCost 

45,000 
45,000 
60.000 

149.000 
185.000 

lualized costs by engine horsepower 
O&M 

20,000 
26,000 
35,000 
78,000 

117,000 

Annualized 
Cost 

$27,324 
$33,324 
$44,765 

$102,249 
$147,108 

Note: This measure wili apply only to larger well-head compressor engines (>300 hp) since manufactures do not 
provide lean-bum engines in the less than 300 hp range. 

Cost Effectiveness: $865/ton-NOx - $30,985/ton-NOx 

Status: Demonsttation Limited in Remote AppUlcations 

Control Measure Description: SCR is a proven technology for many combustion devices but 
only applicable as a NOx einissions reduction technique for lean-bum gas engines and diesel 
engines. Selective catalytic reduction is an add-on conttol technique that injects urea (NH2)2CO 
or ammonia (NH3) into the exhaust, which reacts with NOx to form N2 and H2O in the catalyst 
reactor. The two primary catalyst formulations are base-metal (usually vanadium pentoxide) and 
zeolite. Spent catalysts containing vanadium pentoxide may be considered a hazardous material 
in some areas, requiring special disposal considerations. ZeoUte catalyst formulations do not 
contain hazardous materials. The exhaust of lean-bum engines contains high levels of oxygen 
and relatively low levels of VOC and CO, which make the NSCR type catalyst ineffective at 
reducing NOx. SCR performs best when the oxygen level in the exhaust exceeds 2 to 3 percent. 

GAWRAP SSJF O&G Il\Reports\Final\Sec 4_ Control Strat Eval.doc 4-21 



September 2007 E N V I R O N 

Selective catalytic reduction ajjpUes to all lean-bum Sl engines and can be rettofit to existing 
installations except where physical space consttaints may exist. As is the case for NSCR 
catalysts, fuels other than pipeline-quality natural gas may contEtin contaminants that mask or 
poison the catalyst, which can render the catalyst ineffective in reducing NOx emissions. 
Catalyst vendors typically guarantee a 90 percent NOx reduction efficiency for natural gas-fired 
applications, with an ammonia sUp level of 10 ppmv or less. One vendor offers a NOx reduction 
guarantee of 95 percent for gas-fired installations. Based on an average unconttolled NOx 
emission level of 16.8 g/hp-hr, the expected conttolled NOx emission level is 1.7 g/hp-hr. 
Emission test data show NOx reduction efficiencies ofapproximately 80 to 95 percent have been 
reported for existing installations (NESCAUM, 2000). 

Other Impacts: Variable duty cycles result in exhaust temperatures that may fall outside the 
ideal catalyst temperature and result in variable NOx emissions that requfre conespondingly 
variable ammonia flow rates. Ammonia slip levels for manually adjusted ammonia injection 
conttol systems and ranged from 20 to 30 ppmv (EPA, 1997). Carbon monoxide and HC 
emission levels are not affected by implementing SCR. The engine BSFC increases slightly due 
to the backpressure on the engine caused by the catalyst reactor. It should also be noted that 
some additional effort for engines using fhis technology and that are located in remote areas to be 
sure that ammonia slip does not occur. 
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CE- 8 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Compressor Engines 

Control Measure Name: Replacement of Older Engines with L-E Engine or Electric Motor 

AppUcable Regulation: 

AppUcation: This conttol measure applies to all compressor engines. 

PoUutants: NOx 

Control Efficiency: NOx: 60 to 100% 

Equipment Life: 10 years 

Penetration: (Range to be detemiined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. 

Table CE-8-1. Ca 
Horse Power 

Range 
50-150 
151-300 
301 - 500 
501 -1000 

pital, O&M and anr 
Capital Cost 

14,000 
24,000 
40.000 
90,000 

lualized costs by engine horsepower 
O&M 

unknown 
unknown 
unknown 
unknown 

Annualized 
Cost 

$4,492 
$8,023 

$12,839 
$28,855 

Cost Effectiveness: $ 103/ton-NOx - $4,743/ton-NOx 

Status: Demonsttated 

Control Measure Description: Another method of reducing NOx emissions is to replace the 
existing engine with an electric motor or a new engine designed to emit very low NOx 
emissions. However, in the case of compressor engines, it may also be necessary to make other 
modifications to accommodate the new type of engine. Significant emissions reductions on the 
order of 60% can be achieved depending on the age and type of engine that is being replaced. 
The Four Comers Afr QuaUty Task Force has discussed the option of Industry Collaboration to 
replace older compressor engines, particularly those associated with natural gas compression that 
are less than 200 hp. 

This would requfre companies to commit to ordering new engines over a prescribed time lUcely 
ahead of when the older units would have been replaced. Another approach is to replace the 
engine with an electric motor. An electric motor essentially eliminates NOx emissions 
associated with the removed engine although there may be minor increases in power plant 
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emissions to supply the additional electricity for the electric motors. Limitations ofthis 
technique include the remote locations where many compressor engines are located and therefore 
the lack of electric power. The costs of engine replacement with an electric motor or new low 
emissions engine are highly variable, depending on the size oftiie engine, the cost of electricity, 
electric power avaUabiUty, remaining useful life ofthe existing engine and other factors. 

There are multiple variables to be considered in calculating the cost of electrification. For 
example, when looking at fhe impact on electrical loads from central station power plants, we 
would need to consider that many ofthe coal-ffred power plants are undergoing Best Available 
Rettofit Technology (BART) analysis by their permitting agency, which could reduce SOx and 
NOx emissions per MWhr by large margins over the next several years. In addition, there are 
multiple factors to consider in converting an individual engine at a specific location including 
engine size, availability and distribution network for electricity, among others. The cost 
estimates presented in this measure provide an informational review ofthe likely costs of 
electrification, but do not make an exhaustive analysis or consider the impacts from increased 
electrical loads from centtal station power plants. 

Another option under discussion by the Four Comers Afr Quality Task Force (4CAQTF)is the 
optimization and or Centralization of compressor engines. This option would evaluate the 
deployment of engines used in various oil and gas operations with the appropriate horsepower 
rated to the need ofthe activity being conducted. OveraU, the approach would theoreticaUy 
reduce the cumulative horsepower deployed and thereby reduce the emissions. This may also be 
accomplished by using larger centtal compression in Ueu of deploying numerous well head 
compressor engines. The attraction ofthis option is that many of fhe compressor engines were 
sized based on field conditions that existed at the time of purchase but field conditions have 
changed and many weU-head compressor engines are operating at low load factors. Further, the 
use of larger centtalized compressor engines increases the opportunity to use low emissions lean-
bum engines. The difficulty with this option is that field conditions are continuously changing 
and optimizing field equipment would requfre numerous iterations as field conditions change. In 
some mature fields with low field pressures this measure may not be feasible as losses in 
pressure from a centtal compression station may cause the centtal compression design to be 
unable to provide sufficient compression. 

The Four Comers Afr Quality Task Force concluded that compressor optimization would not 
result in any measurable reduction in emissions. This conclusion for new engines was based on 
the follow assumptions: 

1) Current lease agreements for production cannot be easUy changed. 
2) Engine emission factors do not change with load. 
3) Emission factors on small engines are consistent with large engines (proposed 
NSPS will require tiiis). 

Other References: Determination of Reasonably Available Conttol Technology and Best 
AvaUable Conttol Technology for Stationary Spark-Ignited Intemal Combustion Engines, 
Califomia Afr Resources Board, November 2001. 
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DRE- 1 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: DrilUng Rig Engines 

Control Measure Name: Ignition Timing Retard (ITR) 

AppUcable Regulation: 

AppUcation: This conttol measure appUes to Diesel Ffred Drilling Rig Engines 

PoUutants: NOx 15 to 30 % 

Control Efficiency: NOx: 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost infonnation is summarized in the table below. Injection Timing Retard 
Capital Costs = $12,200 for engines up to 1,000 hp and $16,300 for engines 1001 to 2500 hp, 
AnnuaUzed cost based on an average of 6,000 operating hours per year using the formula: 
$5,680 +($6.9 xhp). 

Table DRE-1-1. Capital, O&M and annualized costs by engine horsepower. (EPA, 1997) 
Horse Power 

Range 
50-150 
151-300 
301 - 500 
501-1000 
1001 -1500 

Capital Cost 

12,200 
12,200 
12,200 
12,200 
16,300 

O&M 

Incl 
Ind 
Incl 
Incl 
Incl 

Annualized 
Cost 

$6,600 
$7,236 
$8,443 

$10,858 
$14,308 

Cost Effectiveness: $ 1,034/ton-NOx - $2,243/ton-NOx 

Status: Demonsttated 

Control Measure Description: Injection timing retard in CI engines reduces NOx einissions by 
the same principles as those for SI engines and is discussed in the discussion on compressor 
engines. Injection timing can be adjusted on aU new or existing CI engines. Electtonic injection 
conttol systems are used to maintain NOx reductions. The conttol systems automatically adjust 
the timing for changes in ambient conditions and engine load. 

Available data and infonnation provided by engine manufacturers show that the achievable NOx 
reductions using ITR is engine-specific but generally ranges from 20 to 30 percent. Based on an 
average unconttolled NOx emission level for diesel engines of 12.0 g/hp-hr, the expected range 
of conttolled NOx emissions is from 8.4 to 9.6 g/hp-hr. For dual-fuel engines, the average 
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unconttolled NOx emission level is 8.5 g/hp-hr (620 ppmv) and the expected range of conttolled 
NOx einissions is from 6.0 to 6.8 g/hp-hr. 

Other Impacts: 

Data for ignition timing retard show no definite ttend for CO and HC emissions for moderate 
levels of ignition retard in diesel engines and a slight increase in these einissions in dual-fuel 
engines. The BSFC increases with increasing levels of ITR for both diesel and dual-fuel 
engines. Excessive timing retard results in combustion instabiUty and engine misfire (EPA, 
1997). 
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DRE- 2 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: DrUling Rig Engines 

Control Measure Name: Selective Catalytic Reduction (SCR) 

AppUcable Regulation: 

AppUcation: This conttol measure appUes to Diesel-ffred Drilling Rig Engines 

PoUutants: NOx 

Control Efficiency: NOx: 80 to 95% 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. SCR capital cost is estimated 
according to the formula $187,000 + ($98 x hp). Annual costs are based on average of 6,000 
operating hours per year using the formula $113,000 + ($39.5 x hp). 

Table DRE-2-1. Capital, O&M and annualized costs by engine horsepower. (EPA, 1997) 
Horse Power 

Range 
50-150 
151-300 
301 - 500 

501-1000 
1001-1500 

Capital Cost 

'196,800 
209,099 
226,249 
260,549 
309,549 

O&M 

Incl 
Incl 
Incl 
Incl 
Incl 

Annualized 
Cost 

$116,950 
$121,907 
$128,820 
$142,645 
$162,395 

Cost Effectiveness: $3,019/ton-NOx - $7,709/ton-NOx 

Status: Demonsttation Limited 

Control Measure Description: Selective catalytic reduction applies to all Cl engines and can 
be rettofit to existing installations except where physical space consttaints may exist. This 
technology has been used in the last 15 years to significantly reduce NOx enussions. As 
discussed previously, the SCR system needs a chemical reagent or "reductant" to convert 
nittogen oxides to molecular nittogen and oxygen in the exhaust stteam. The reductant is 
ammonia (NH3), which is often generated from stored urea. This technology can reduce 
emissions from 65% to more than 90%. The reductant is added at a rate from an algorithm that 
estimates the amount of NOx present in the exhaust stteam. The algorithm relates NOx 
emissions to engine operatuig conditions such as rpm and load. Both precious metal and base 
metal catalysts are used in SCR systems. Base metal catalysts (i.e., vanadium and titanium) are 
used for exhaust temperatures in the range of 450°F to 800°F. For higher temperatures (675°F to 
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1100°F) zeoUte catalysts are often used. Precious metal catalysts may also be used at lower 
temperattires (350*^ to 550°F). 

Some base-metal catalysts utilize a guard bed upstteam ofthe catalyst to catch heavy 
hydrocarbons that would otherwise deposit on the catalyst and mask the active surface. The SCR 
system is also often used in conjunction with a catalyzed diesel particulate filter which will 
remove particulate matter and some heavy hydrocarbons before they reach the SCR catalyst. In 
the past some catalysts were also susceptible to poisoning by sulftir (the maximum sulfur content 
of No. 2 diesel oil is 0.5 percent), but sulfur-resistant catalyst formulations are now available. 

SCR is a Califomia Afr Resources Board-verified emission conttol technology for NOx 
reduction in off-road diesel engines (appUcable to diesel-ffred compressors and drill rig engines) 
(CARB, 2007b). Tests have already been conducted in Wyoming on SCR rettofits on typical 
drill rig engines, and these have reported up to 82% reduction in NOx emissions (ENSR, 2006). 
Zeolite catalyst vendors typically guarantee a NOx reduction efficiency for CI engines of 90 
percent or higher, with an ammonia slip of 10 ppmv or less. Base-metal catalyst vendors quote 
guarantees for CI engines of 80 to 90 percent NOx reduction, with ammonia slip levels of 
10 ppmv or less. Based on an average unconttolled NOx emission level of 12.0 g/hp-hr for diesel 
engines, the expected range of conttolled NOx emissions is from 1.2 to 2.4 g/hp-hr. For dual-fiiel 
engines, the average unconttolled NOx emission level is 8.5 g/hp-hr and the expected range of 
conttolled NOx emissions is from 0.8 to 1.7 g/hp-hr. Emissions test data show NOx reduction 

• efficiencies of approximately 80 to 95 percent for existing instaUations 

Other Impacts: With reduction efficiencies of 80 to 95 percent, ammonia slip levels range from 
5 to 30 ppmv (ENSR, 2006). Carbon monoxide and HC emission levels are not affected by 
implementing SCR. The engine BSFC increases approximately 1 to 2 percent due to the 
backpressure on the engine caused by the catalyst reactor. 

Concem over ammonia emissions from SCR systems requfres precise conttol ofthe ammonia 
injection rate. This is normally accomplished with precision conttoUers for the ammonia or urea 
injection. However increases in ammonia or urea injection rate can occur when the exhaust gas 
temperatures are too cold for the SCR reaction to proceed, and this may lead to ammonia 
sUppage. 
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DRE- 3 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: DrUling Rig Engines 

Control Measure Name: Exhaust Gas Recirculation (EGR) 

AppUcable Regulation: 

AppUcation: This conttol measure appUes to Diesel-ffred Drilling Rig Engines 

PoUutants: NOx 

Control Efficiency: NOx: 40% 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Einissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost infonnation is summarized in the table below. 

Table DRE-3-1. Capital, O&M and annualized costs by engine horsepower. 
Horse Power 

Range 
50-150 
151 -300 
301 - 500 
501 -1000 
1001-1500 

CapitalCost 

10,200 
23,000 
40,849 
51,049 

127,545 

O&M 

5,000 
5,000 
5,000 
5,000 
5,000 

Annualized 
Cost 

$6,660 
$8,743 

$11,648 
$13,308 
$25,757 

Cost Effectiveness: $781/ton-NOx - $l,959/ton-NOx 

Status: Demonsttated 

Control Measure Description: This technology offers an effective means of reducing NOx 
emissions from diesel engines. Low pressure and high pressure systems are avaUable. Low 
pressure systems are most commonly used for rettofit applications because engine modifications 
are not required. This method involves recfrculating a portion ofthe engine exhaust back to the 
turbo-charger inlet or in the case of naturally aspfrated engines, to the intake manifold. In most 
cases, an inter-cooler lowers the temperature ofthe exhaust gases being re-cfrculated. The cooler 
re-cfrculated gases have a higher heat capacity than afr and contain less oxygen than afr which 
lowers the combustion temperature in the engine by acting as both a heat sink and a diluent, and 
therefore reducing NOx formation. This technology is usually combined with diesel particulate 
fUters to assure that large amounts of particulate matter are not re-cfrculated into the engine. 
NOx reductions ofapproximately 40% have been reported in mobile source appUcations 
(NESCAUM, 2003). 
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DRE- 4 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: DrilUng Rig Engines 

Control Measure Name: Crankcase Emission Controls (CEC) 

AppUcable Regulation: 

Application: This conttol measure appUes to Diesel-ffred DrilUng Rig Engines 

PoUutants: PM 

Control Efficiency: PM: 6 to 23% 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. 

Table DRE-4-1. Capital, O&M and annualized costs by engine horsepower (Garett, J., 2007) 
Horse Power 

. Range 
50-150 
151-300 
301 - 500 

501 -1000 
1001 - 1500 

Capital Cost 

1,100 
1,100 
1.100 
1,900 
3,500 

O&M 

438 
438 
438 
438 
438 

Annualized 
Cost 

$617 
$617 
$617 
$747 

$1,008 

Status: Demonsttated 

Control Measure Description: Crankcase emissions of particulate matter can be reduced by 
instaUing a multi-stage filter on the crankcase breather vent on turbocharged engines. The 
crankcase breather is often vented to the atmosphere resulting in large amounts of particulate 
matter being vented to the atmosphere. NESCAUM (NESCAUM, 2003) reported that emissions 
from the breather in mobUe source appUcations can exceed 0.7 g/bhp-hr during idling conditions 
even on later model vehicles, which accounts for up to 25% of total tailpipe PM emissions. The 
multi-stage filters consist ofa filter housing, pressure regulator, a pressure relief valve and an oil 
check valve. A cranlccase filttation system can remove up to 90% ofthe crankcase blowby PM 
emissions, or from 6% to 23% of total exhaust PM enussions (Donaldson Corporation, 2003). 
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DRE- 5 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: DrilUng Rig Engines 

Control Measure Name: Diesel Particulate Filters (DPF) 

AppUcable Regulation: 

AppUcation: This conttol measure applies to Diesel-fired Drilling Rig Engines 

PoUutants: PM, CO, HC 

Control Efficiency: PM: 85% 
CO: 90% 
HC: 90% 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Einissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. 

Table DRE-5-1. Capital, O&M and annualized costs by engine horsepower (Garett, J., 2007) 
Horse Power 

Range 
50-150 
151-300 
301 - 500 
501 -1000 
1001-1500 

CapitalCost 

8,000 
8,000 
8,000 

16,000 
32,000 

O&M 

5,000 
5.000 
5,000 
5.000 
5,000 

Annualized 
Cost 

$6,302 
$6,302 
$6,302 
$7,604 

$10,208 

Status: Demonsttated 

Control Measure Description: Particulate matter (PM) from fhe exhaust of diesel engines can 
be reduced by diesel particulate filters (DPFs). This technology works both on stationary and 
mobile engines. Means are provided to either bum off or remove accumulated PM from the 
filters. Some systems bum offer oxidize the PM when exhaust temperatures are adequate. In 
some stationary appUcations, disposable filter systems are used. In recently designed systems, 
the filter must be removed or cleaned when backpressure Umits are reached which may not be 
practical in all situations. Filter materials used include ceramic and siUcon carbide materials, 
fiber wound cartridges, knitted sUica fiber coils, ceramic foam, wfre mesh, sintered metal 
substtates and temperature resistant paper in the case of disposable filters. Collection 
efficiencies range from 50% to over 90%. Several regeneration techniques are used to achieve 
efficient regeneration. These include catalyst-based regeneration using a catalyst appUed to the 
surfaces ofthe filter to reduce the ignition temperation necessary to oxidize the particulate 
matter. Catalytic DPFs (also called CDPFs) are the most effective at oxidizing PM and are the 

GAWRAP SSJF O&G lWleports\Final\Sec 4_ Control Strat Eval.doc 4-31 



September 2007 E N V I R O N 

most common type of DPF used in mobile source appUcations. Some work has begun to make 
DPFs compatible with off-road diesel engines, but to date suitable DPFs have not been designed 
for all categories of off-road engines. Sulfiir in the diesel fuel affects the reUability, durabiUty 
and einissions performance of catalyst-based diesel particulate filters in off-road applications in 
which high sulfur content fuel is encountered. However, with new EPA-mandated diesel sulfur 
level regulations expected to come into effect by 2010 this issue should be resolved by the 2018 
scenario year considered here. When the duty cycle ofthe engine prohibits a regeneration 
temperature from being reached in the engine, catalytic regeneration is not possible. Other 
techniques used include an on-board fuel bumer or electric heaters to provide sufficient exhaust 
temperatures to ignite accumulated particulate matter and regenerate the filter. 

The tj'pe of DPF used depends on the fuel sulfur content, fUter system, operating conditions and 
the conttol level desired. It should be noted that an additional benefit ofthe DPF is the reduction 
that is achieved in reducing toxic hydrocarbon einissions. 
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DRE- 6 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Drilling Rig Engines 

Control Measure Name: Diesel Oxidation Catalyst (DOC) 

AppUcable Regulation: 

AppUcation: This conttol measure applies to Diesel-fired Drilling Rig Engines 

PoUutants: PM, CO, HC 

Control Efficiency: PM: 25% 
CO: 90% 
HC: 90% 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost infonnation is summarized in the table below. Assume that DOC costs $2500 
for equipment in 150-300 HP range, or average horsepower 238hp. Therefore the average DOC 
costis$10.4/hp. 

Table DRE-6-1. Capital, O&M and annualized costs by engine horsepower (Garett, J., 2007) 
Horse Power 

Range 
50-150 
151 -300 
301 - 500 
501-1000 
1001-1500 

Capital Cost 

1,040 
2,345 
4,165 
7.805 

13,005 

O&M 

0 
0 
0 
0 
0 

Annualized 
Cost 

$169 
$382 
$678 

$1,270 
$2,117 

Status: Demonsttated 

Control Measure Description: Diesel oxidation catalysts are used to reduce PM, CO and HC. 
PM emissions are reduced by fhe chemical transformation of thefr soluble organic fraction to 
carbon dioxide and water. Different catalytic formulations can be used to target different 
poUutants more aggressively than others. The catalysts consist of steel housings that contain 
metal or ceramic stmcture which acts as a catalyst substtate. Catalyst materials include 
platinum, rhodium and palladium. Reductions in excess of 50% are readily achieved and in 
some cases approach 70% for some compounds. DOCs are virtually maintenance free but 
periodic inspections are advisable to assure that cell plugging is not occurring. As with DPFs, 
DOCs are also affected by sulfur. The sulfur content ofthe diesel fuel is therefore important in 
applying this technology. With sulfur, the catalyst can also oxidize the sulfur dioxide to form 
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sulfates which add to the total particulate matter emissions. However, catalyst formulations have 
been developed to minimize the oxidation of sulfur dioxide. Overall, the lower the sulfiir content 
ofthe fuel, the more opportunity to maximize fhe effectiveness ofthe technology. 
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DRE- 7 - CONTROL TECHNOLOGY WHITE PAPER 

Source Category: DrUUng Rig Engines 

Control Measure Name: Lean NOx Catalyst (LNC) 

AppUcable Regulation: 

Application: This conttol measure applies to Diesel-ffred DrUling Rig Engines 

PoUutants: NOx 

Control Efficiency: NOx: 10 to 20 %> 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. 

Table DRE-7-1. Capital, O&M and annualized costs by engine horsepower. (Swenson, T. 
Cleaire, 2007) 

Horse Power Range 
50-150 
151-375 
375-450 
450 - 600 
601-1500 

Capital Cost 
17.225 
17,225 
19,590 
24,496 

N/A 

O&M 
5000 
5000 
5000 
5000 

N/A 

Annualized Cost 
$7,543 
$7,543 
$7,928 
$8,726 

N/A 

Cost Effectiveness: $l,366/ton-NOx - $3,401/ton-NOx 

Status: Demonsttated 

Control Measure Description: In a Lean NOx catalyst, NOx is converted to N2 using a small 
amount of reductant (diesel fuel or other hydrocarbon reductant) injected into the exhaust. Other 
systems operate passively at reduced NOx conversion rates. In passive systems, catalyst 
substtates are often made of zeolite which is a porous material and can provide microscopic sites 
that are fiiel/hydrocarbon rich where reduction reactions can take place. When using reductants, 
a HC to NOx ratio of up to 6:1 is needed to achieve optimal NOx reductions. NOx conversion 
rates are typicaUy around 10 - 20 %. However, the fuel penalty can be about 3%. Two types of 
lean NOx catalysts are available: a low temperature catalyst based on platinum and a high 
temperature catalyst utilizing base metals such as copper. Each tj^e of catalyst is capable of 
converting NOx over a narrow temperature range and can be combined to broaden the 
temperature range over which they convert NOx. 
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DRE- 8- CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Drilling Rig Engines 

Control Measure Name: Fuel Switchinp; 

AppUcable Regulation: 

AppUcation: This conttol measure appUes to Diesel-fired DrilUng Rig Engines 

PoUutants: PM,CO,NOx 

Control Efficiency: PM: 14% (Low sulfur diesel fuel) 
NOx: 85 to 91% (Nattiral gas) 
PM:" 50 to 80% (Nattural gas) 
NOx: 20 % (Diesel Emulsions) 
PM: 17% (Diesel Emulsions) 
CO: 13% (Diesel Emulsions) 
HC: 30 to 99%i Increase (Diesel Emulsions) 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. 

Table DRE-8-1. Capital, O&M and annualized costs by engine 

Low 
Sulfur 
Diesel 

NG 

Emulsion 

Horsepower 
Range 
50-150 
151-300 
301 - 500 
501 -1000 
1001-1500 

Horse Power 
Range 
50-150 
151 -300 
301 - 500 
501 -1000 
1001-1500 

Horse Power 
Range 
50-150 
151 -300 
301 - 500 
501-1000 
1001-1500 

Capital Cost 

N/A 
N/A 
N/A 
N/A 
N/A 

Capital Cost 

9500 
9500 
9500 

N/A 
N/A 

Capital Cost 

TBD 
TBD 
TBD 
TBD 
TBD 

O&M 

N/A 
N/A 
N/A 
N/A 
N/A 

O&M 

0 
0 
0 

N/A 
N/A 

O&M 

N/A 
N/A 
N/A 
N/A 
N/A 

horsepower. 
Annualized 

Cost 
$0 
$0 
$0 
$0 
$0 

Annualized 
Cost 

$1,465 
$1,465 
$1,465 

N/A 
N/A 

Annualized 
Cost 

TBD 
TBD 
TBD 
TBD 
TBD 
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Cost Effectiveness: Low-sulfur diesel: TBD 
NG: TBD 
Emulsion: $4,509/ton-NOx - $ 11,627/ton-NOx 

Status: Demonsttated 

Control Measure Description: 

Low Sulfur Diesel - Switching to Low Sulfur fuel can reduce engine, particulate emissions from 
drill rigs. A manufacturers study conducted by the manufacturers (MECA, 2002) switching 
from 368 ppm sulfiir fuel to 54 ppm sulfur fuel reduced engine PM emissions from 0,073 g/bhp-
hr to 0.63 g/bhp-hr, or about 14% as measured over the Federal Test Procedure. As noted above, 
the US EPA is mandating the use of low-sulflir diesel fuel in on- and off-road CI engine 
applications and this mandate wUl be in effect by the 2018 scenario year considered in this 
analysis. Thus switching to low-sulfur diesel should be considered in conjunction with other 
conttol measures. 

Natural Gas - Some producers have opted to install natural gas-fired engines when replacing 
existing drill rigs (ENSR, 2006). This option has some limitations because a natural gas fuel 
source must be readily available at the location ofthe drilling operations. If a natural gas supply 
is avaUable in close proximity, there may be a cost savings in fuel, however, if installation of 
piping to ttansport the natural gas is requfred, this option may be significantly more expensive 
than diesel fuel. Initial estimates for NOx emissions reductions are 85% for Tier 1 engines and 
91% for Tier 9 engines. In addition, natural gas engines wiU emit sigiuficantiy less particulate 
matter with reductions of 50%-80% in PM emissions. 

Diesel Fuel Emulsions - Diesel fuel emulsions use surfactant additives to encapsulate water 
droplets in diesel fiiel to form a stable mixture which ensure that the water does not contact metal 
engine parts. This technology reduces peak engine combustion temperatures and increases fuel 
atomization and combustion efficiency. Dependfrig on the size ofthe engine NOx reductions of 
approximately 20% can be achieved. In addition, particulate matter reductions of 17% and CO 
reductions of 13%> have been reported (Four Comers Afr Quality Task Force, 2007). However, 
HC einissions can significantly increase (30 to 99 %). This technology can be used in 
conjunction with a diesel oxidation catalyst to reduce the HC and CO emissions and further 
reduce PM emissions. Engines using this technology typically experience a 15% increase in fuel 
consumption and a 20% power loss at maximum engine hp. Fuel mixing and a storage unit 
would also be requfred. 

Other Impacts: Diesel fuel emulsions have been verified by the Califomia Afr Resources 
Board (CARB) and EPA for use in warm-weather climates, but not yet verified for use in cold-
weather climates. In cold weather, emulsions may have operational difficulties due to ice 
fonnation in the emulsion. Fuel emulsion manufacturers are cunentiy working to develop a 
cold-weather blend of emulsified diesel fiiel. In addition, some tests have shown engine wear and 
conosion after long-duration use of emulsified fuels, but given the fafrly rapid turnover of diesel 
engines in drill rigs fhis is not expected to be a significant issue. 
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DRE- 9- CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Drilling Rig Engines 

Control Measure Name: Repowering/Replacing Engines 

AppUcable Regulation: By 2015 all large (> 750 hp) stationary and nonroad diesel engine must 
meet federal EPA Tier 4 standards. 

AppUcation: This conttol measure applies to Diesel-ffred DriUing Rig Engines 

PoUutants: PM,NOx,HC 

Control Efficiency: NOx+NMHC: 87% (Tier 2 to Tier 4) 
PM: 85% (Tier 2 to Tier 4) 
NOx+NMHC: 85 % (Tier 3 to Tier 4) 
PM: 85% (Tier 3 to Tier 4) 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized tn the table below. 

Table DRE-9-1. Capital, O&M and annualized costs by engine horsepower. 
Horse Power 

Range 
50-150 
151-300 
301 - 500 
501 -1000 
1001-1500 

Capital Cost 

12500 
27560 
48560 
90560 

150560 

O&M 

0 
0 
0 
0 
0 

Annualized 
Cost 

$1,953 
$4,404 
$7,822 

$14,657 
$24,422 

Cost Effectiveness: Tier 2 to Tier 4: $933/ton-NOx -
Tier 3 to Tier 4: $935/ton-NOx • 

$2,383/ton-NOx 
$2,034/ton-NOx 

Status: Not yet avaUable (expected in 2011 for < 750 HP engines, 2014 for > 750 HP engines) 

Control Measure Description: 

Repowering/Replacing Engine -This measure refers to replacing a drilling rig with a new rig or 
replacing the engines of a drUUng rig with new engines that wiU meet the Tier 4 nonroad engine 
standard at the time of purchase. All new stationary and nonroad diesel engines that are 
manufactured and purchased new in 2015 must meet the Tier 4 nonroad standards which 
represent significantly tighter einissions restrictions than Tier 2 or 3 standards. The NOx + 
NMHC emissions standards for Tier 4 engines represent a 87% reduction from Tier 2 standards 
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and . :ie PM emissions standards for Tier 4 engines represent a 85%) reduction from Tier 2 
standards. For large engines > 750 HP, there is no Tier 3 standard and so these engines wUl be 
Tier 2 engines at the time that engine replacement becomes viable. Given the expected lifetime 
of a drilling rig of 10 years, it is expected that in 2018 most ofthe drilling rig engines will be 
Tier 2 (for large engines) and Tier 3 (for smaller engines). It is expected that Tier 4 engines 
would achieve these einissions reductions through better engine design and through the use of 
after-tteatment conttol technology, thus this technology should not be considered separately with 
these engines. 
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EAP- 1- CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Glycol Dehydration Units 

Control Measure Name: Optimize Glvcol Cfrculation Rate, Electric Pump InstaUation, 

Flash Tank Separator 

AppUcable Regulation: 

AppUcation: This conttol measure applies to weU head glycol dehydration uiuts 

Pollutants: VOC 
Control Efficiency: VOC: 33 to 61% (Optimize glycol cfrculation rate) 

VOC: 67% (Electric pump installation) 
VOC: 10 to 40% (Flash tank separator) 

Equipment Life: 10 years 

Penetration: (Range to be determined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. It was assumed that there 
would be no additional cost to operators for reducing the cfrculation rate (EPA, 2003c). For the 
electric pump fristallation, costs were based on a 3.0 hp electric pump, and the O&M costs for 
this pump include electricity cost ($200/yr), electric pump maintenance ($200/yr) and gas-
assisted pump maintenance ($400/yr) (EPA, 2004a). Installation for different cfrculation rates 
was based on instaUing a flash tank separator on a dehydrator with an energy-exchange pump 
(EPA, 2003c). 

Table EAP-1-1. Capital, O&M and annualized costs. 
Technology 

Optimize 
Circulation 

Electric Pump 
Flash Tank 
Flash Tank 
Flash Tank 
Flash Tank 

Size 

NA 
NA 

30 gal/hr 
150gal/hr 
300 gal/hr 
450 gal/hr 

Capital Cost 

NA 
1,853 
5,160 
5,560 
7,160 

13.920 

O&M 

NA 
2,176 

Negligible 
Negligible 
Negligible 
Negligible 

Annualized 
Cost 

$0 
$2,478 

$840 
$905 

$1,165 
$2,265 

Status: Demonsttated 

Control Measure Description: Produced natural gas usually contains saturated water which 
can condense and/or freeze in gathering, ttansmission and distribution piping causing plugging, 
pressure surges and conosion. Dehydrators are used to remove water in the produced natural 
gas. This is done by passing the natural gas through a dewatering agent such as triethylene 
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glycol (TEG), diethylene glycol (DEG) or propylene carbonate. The most coinmon form used is 
the TEG, which absorbs water along with methane, VOCs and HAPs. The absorbed water and 
Hydrocarbons are then boiled off in a reboiler/regenerator and vented to the atmosphere. A 
diagram ofthe dehydration flow process diagram is shown in Figure EAP.l. 

Dry Sales Oas> 

Drive 

Glycol 
Energy 
Exchange 
Pump 

Rich TEG 

/V 

1 
Water/Methane/VOCs/HAPs 
To Atmosphere 

Glycol Reboiler/ 
Regenerator Fuel Gas 

Lean TEG 
Pump 

Source: Presentation on Minimizing Methane Emissions from Glycol Dehydrators, Offshore Technology 
Workshop, June 6,2004 

Figure EAP-1 Glycol dehydrator process diagram. 

From the diagram, you can see that VOCs are vented to the atmosphere from the glycol 
Reboiler/Regenerator. As production rates decrease over time, glycol unit designed for the 
original production rates tend to over cfrculate causing emission increases without significant 
reduction in gas moisture content. Emission rates depend on the gas flow rate, the inlet and 
outiet water content, the glycol-to-water ratio, the percent over cfrculation and the methane 
enttainment rate. Also VOCs are emitted from the pneumatic conttol devices. Using a 
calculation from tiie EPA Nattiral Gas Star Lessons Leamed (EPA, 2003a) tiiat a 1 MMcfd TEG 
Glycol Dehydrator will ennt 69 Mcf per year and the pneumatic conttol system will emit 504 
Mcf per year (assuming 4 bleeding conttoUers). On average 600 Mcf of Methane is enutted 
from each glycol dehydrator per year. One producer has provided emissions estimates for glycol 
dehydrators at 97.93 Ib/mmscf based on average operations using the Florida GlyCalc models. 
Estimates for dehydrator bumers using AP-42 factors of 8.0 Ib/mmscf. Several options are 
available to reduce or remove emissions of VOCs from dehydration operations. In addition to 
reducing emissions these options will result in methane savings, potentially lower operating costs 
and short-term paybacks in the conttol technology costs. 
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Optimize Glvcol Cfrculation Rate 

Natural Gas Star partners have found that dehydrator systems often circulate the TEG at rates 
two or more times greater than necessary (EPA, 2003c). Operators can reduce the TEG 
recfrculation rate and significantly reduce emissions. TEG recfrculation rates ranging from 45 to 
2250 gal/hr that are reduced from 30 to 750 gal/hr show annual Methane reductions of 400 to 
40,000 Mcf. In a glycol dehydrator, the water removal rate is a function ofthe gas flow rate and 
the amount of water to be removed from the gas stteam. The TEG to water ratio (how many 
gallons of TEG is required to absorb 1 pound of water) varies between 2 and 5 gaUons of TEG 
per pound of water. Accepted mle-of-thumb rate is 3 gallons of TEG per pound of water. 

Electric Pump Installation 

To cfrculate the TEG through the dehydrator, cfrculation pumps are used. The most common 
pump used in remote areas is a gas-assisted pump. These are basically pneumatic gas driven 
pumps designed to take advantage ofthe energy of high-pressure natural gas enttained in the 
rich (wet) TEG leaving the gas contactor. Additional high-pressure wet production gas is 
necessary for mechanical advantage, and therefore more methane rich gas is carried to the TEG 
regenerator where it is vented with the water boiled off the rich TEG. The mechanical design of 
these pumps places, wet, high pressure TEG opposed to dry, low pressure TEG,. Separated only 
by mbber seals. Wom seals result in contamination ofthe lean (dry) TEG making it less 
efficient in dehydrating the gas, requfring high glycol cfrculation rates. Typical emissions are 
about 1,000 cubic (Mcf) for each million cubic feet (MMcf) ofgas tteated. Replacing gas-
assisted pumps with electric pumps increases system efficiency and significantiy reduces 
emissions. For example, a 10 MMcf per day dehydrator could save up to 3,000 Mcf ofgas per 
year (EPA, 2004a). As a mle-of-thumb, for every volume ofgas absorbed in the rich TEG 
leaving the contactor, two more volumes ofgas must be added from wet feed gas to supply 
enough power in the driver for the lean TEG pump. Therefore, using either a piston or gear-type 
energy exchange pump triples the amoimt ofgas enttained with the TEG and vented to the 
atmosphere when no Flash Tank Separator is used. 

Flash Tank Separator 

Most production and processing dehydrators send the glycol/gas mixture from the TEG 
circulation pump dfrectly to the regenerator where all the methane and VOCs enttained with the 
rich TEG vent to the atmosphere. Some installations use Flash tank separators to separate the 
gas and liquid at low system pressure without added heat. At this low pressure the gas is rich in 
methane and tighter VOCs but water remains in solution with the TEG. The wet TEG largely 
depleted of methane and VOCs then flows to the glycol reboiler/regenerator where it is heated to 
boil off the adsorbed water and any remaining methane or VOCs. A system diagram is shown in 
Figure EAP.2. 
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Source: Presentation on Minimizing Methane Emissions from Glycol Dehydrators, Offshore Technology 
Workshop, June 6, 2004 

Figure EAP-2. Glycol dehydration unit with flash tank separator. 

One industry study found that flash tank separators were not used in 85 percent of dehydration 
units processing less than one MMscfd ofgas, 60 percent of units processing one to five MMscfd 
ofgas, and 30 to 35 percent of units processing over five MMscfd ofgas (EPA, 2003c). The 
flash tank separates approximately 90 percent ofthe methane and 10 to 40 percent ofthe VOCs 
enttained m the TEG. 
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EAP- 2- CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Pneumatic Conttols 

Control Measure Name: Instrument Air Controllers, Non-bleed devices 

AppUcable Regulation: 

AppUcation: This conttol measure appUes to well head pneumatic conttols 

PoUutants: VOC 

Control Efficiency: VOC: 98%) 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost information is summarized in the table below. The costs for air conttoUers are 
based on a medium-sized installation (125 cfin compressor, 400 gallon tank, 60 cfm afr dryer). 
The O&M costs for this technology include compressor service ($1200), afr dryer replacement 
($2,000) and electric service ($0.075/kWh) (EPA, 2004e). Cost mformation for non-bleed 
devices is based on a BP America program to reduce greenhouse gas emissions by rettofitting 
4860 conttoUers at 1300 weUs at a cost of $400 per conttoUer (Smitii, G.R., 2000). 

Table EAP-2-1. 
Technology 
Instrument Air 

Non-bleed 

Capital, O&M { 
Size Range 

NA 
NA 

and annualized costs. 
CapitalCost 

45750 
1,495 

O&M 
16,340 

Negligible 

Annualized Cost 
$23,786 

$243 

Status: Demonsttated 

Control Measure Description: A variety of process conttol devices are used by the natural gas 
industry to operate valves that regulate pressure, flow, temperature and liquid levels. These 
instruments can be classified as pneumatic, electrical or mechanical devices. Most ofthe 
instruments used in production, however, are pneumatic devices, which make use ofthe 
available high-pressure natural gas onsite. Further, many of these sites do not have available 
electticity. These devices conttol and monitor gas and Uquid flows, temperature in dehydrator 
regenerators and pressure in flash tanks. Most of the pneumatic conttol systems are operated at 
20 to 30 psi and consist of a network of disttibution tubing to supply all ofthe conttol 
instruments. Natural gas is also used for some utility services such as small pneumatic pumps, 
compressor motor starters and isolation shutoff valves. 
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As part of normal operation, natural gas powered pneumatic conttol devices release or bleed gas 
to the atmosphere and consequently, are a major source of methane einissions from the natural 
gas industry. According to BP (Frederick, J., Phillips, M., Smith, G.R, Henderson, C, Carlisle, 
B., 2000), these conttoUers were venting an average of 840 scf per day per conttoUer. For BP 
operations, this amounted to 1.5 bcf of field gas per year. 

Instmment Afr ConttoUers 

Significant einissions reductions can be achieved by converting natural gas-powered conttol 
systems to compressed instrument afr systems. These systems substitute compressed air for 
pressurized natural gas, eliminating methane emissions and depending on the natural gas content 
VOC emissions. The benefits of fhis conversion is that existing pneumatic gas supply piping, 
conttol instruments and valve actuators can be reused when converting the compressed afr 
systems. The downside ofthis type of system is the need for a compressor and therefore an 
electrical supply onsite. However, for those sites without electricity, einissions reductions can be 
achieved by replacing high-bleed devices with low bleed devices, rettofitting high-bleed devices 
and improving maintenance practices. 

Replace Continuous-Bleed ConttoUers with Non-bleed Devices 

In some cases, it is not practical to install instrument afr conttoUers due to lack of onsite 
electrical power or other reasons. Replacing the continuous bleed conttoUers with non-bleed 
displacement-type conttoUers was demonsttated by BP to reduce the average venting to 12 scf of 
field gas per day, a reduction of over 98 percent from continuous-bleed devices. BP reported 
that they replaced about 70 percent ofthe continuous-bleed conttoUers in 1999 and the remainder 
in 2000. However there were, site-specific factors that prevented them from replacing aU 4,900 
conttoUers with the single-snap acting model that had been selected. These included controllers 
at wells producing dirty fluids that tended to foul the conttoUer orifices or weUs producing cmde 
too light to trigger the conttoUer's liquid dump valve. In some cases altemative non-bleed 
devices were selected and in other cases they were able to modify the conttoUer or use rettofit 
kits to reduce bleed rates on existing conttoUers. 

GAWRAP SSJF O&G Il\Reports\FinarSec 4_ Control Strat Eval.doc 4 - 4 5 



September 2007 E N V I R O N 

EAP- 3- CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Completion Venting and Flaring 

Control Measure Name: Flaring and Green Completion 

AppUcable Regulation: 

AppUcation: This conttol measure appUes to weU head pneumatic conttols 

PoUutants: VOC 

Control Efficiency: VOC: 62 to 98% (Flaring) 

VOC: 70% (Green Completions) 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level 2018 enussions to be added) 
Cost Basis: Cost information is summarized in the table below. Note that this measure is not 
intended to be an installation option, but is included for reducing venting where flares are 
currently installed. The cost information is based on portable separators, sand ttaps and tanks 
that can recover an average of 2.5 banels per well (EPA, 2004d). 

Table EAP-3-1 
Technology 

Flaring 
Green 

Completion 

. Capital, O&M and annualized costs. 
Size Range 

NA 
NA 

Capital Cost 
N/A 

180.000 

O&M 
N/A 

1,000 

Annualized Cost 
N/A 

$30,294 

Status: Demonsttated 

Control Measure Description: The last step in a weU becoming a "producing well" is cleaning 
the well bore and the reservofr immediately surrounding the well. This "well completion" 
ttaditionally involves producing the weU to open pits or tankage where sand, cuttings, and the 
reservofr fluids are collected for disposal and the produced natural gas is vented to the 
atmosphere. Venting the gas releases methane and depending on the composition ofthe gas 
other hydrocarbons and HAPs. Depending on the formation, natural gas may also contain 
nittogen, carbon dioxide or sulfur compound such as hydrogen sulfide (HiS). In the New 
Mexico portion ofthe San Juan Basin, there are at least 375 gas wells, from at least five different 
producing formations, that contain HaS (Hewitt, J., 2005). Wellhead natural gas can range from 
70 to 90 percent methane (EPA 2004b). Several steps can reduce einissions from well 
completions. 
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Flaring 

Flaring is used to convert natural gas to less hazardous and less reactive compounds. Flaring in 
the field has been shown to have lower efficiencies than typical flares used in refineries and other 
processes. While not many studies have been conducted, flares used in the field have shown to 
have efficiencies from 62% to 84%(Sttosher, M., 1996). In addition, hydrocarbon bj^roducts 
may include VOCs considered Hazardous Afr PoUutants (HLAPs). Flares operated during well 
completion activities are requfred to handle large volumes ofgas. The state of Wyoming has 
estimated the VOCs produced during a typical well completion. A single well completion event 
has been estimated to average 8 days and emit 115 tons of VOCs (assuming 100% venting). It is 
also estimated that 29 tons VOCs are released when flaring based on 50% oftiie gas being 
vented and a flare operating at an efficiency of 50% (Russell, J., Pollack A., 2006). 

The results from one study conducted by the Intemational Flare Consortium (IFC), showed that 
when the flares were operated under conditions representative of good industrial practice, the 
combustion efficiencies were >98% (McDaniel M., 1983). Exceptions occurred when 
intentionally excessive steam quenched the flame or when low Btu gases were intentionally 
flared at high velocity. 

Green Completions 

Green completions recover natural gas and condensate produced during well completions by 
using portable equipment that may include additional tanks, special gas-Uquid-sand separator 
traps, and portable gas dehydration. The gas is dfrected through permanent dehydrators and 
meters to sales lines thereby reducing venting and flaring einissions. One EPA Gas Star Partner 
reported 70% reductions in the gas formerly vented to the atmosphere. 
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EAP- 4- CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Tanks 

Control Measure Name: Vapor Recovery Units, Convert Water Tank Blanket 

AppUcable Regulation: 

AppUcation: This conttol measure appUes to well head fugitive enussions 

PoUutants: VOC 

Control Efficiency: VOC: 95%) (Vapor Recovery Unit) 
VOC: Convert Water Tank Blanket (To be determmed) 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Emissions Reduction: (state-level2018 einissions tobe added) 

Cost Basis: Cost infonnation is summarized in the table below. The costs for a vapor recovery 
unit were estimated assuming that installations costs would be 75% oftiie unit cost and would 
recover 95%i of the gas (EPA, 2003b). Costs for the water tank blanket were based on blanketing 
a 4,000 banel water tank that is emptied twice per week. Capital cost was assumed to be in the 
middle ofthe $1,000 to $10,000 range (EPA, 2004c). 

Table EAP-4-1. Capital, O&M and annualized costs. 
Technology 

VRU 
VRU 
VRU 
VRU 
VRU 

Water Blanket 

Size Range 

25Mcfd 
50 Mcfd 
100 Mcfd 
200 Mcfd 
500 Mcfd 

NA 

Capital Cost 

26,470 
34,125 
41,125 
55,125 
77,000 
5,000 

O&M 

5,259 
6,000 
7,200 
8,400 

12,000 
100 

Annualized 
Cost 

$9,567 
$11,554 
$13,893 
$17,371 
$24,531 

$914 

Status: Demonsttated 

Control Measure Description: Storage are used to hold oil for brief periods of time in order to 
stabilize flow between production weUs and pipeline or tmcking ttansportation sites. During 
storage, light hydrocarbons dissolved in the cmde oil such as volatile organic compounds 
vaporize or "flash ouf and collect in the space between the liquid and the fixed roof of the tank. 
As the level ofthe tank fluctuates, these vapors are often vented to the atmosphere. 
Underground crude oil contains many lighter hydrocarbons in solution. When the oil is brought 
to the surface and processed, many ofthe dissolved lighter hydrocarbons and water are removed 
through a series of high pressure and low-pressure separators. The cmde oil is then injected into 
a storage tank to await sale and ttansportation offsite. Losses of lighter hydrocarbons can occur 
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by 1) flashing losses when the separator or heater-tteater, operating at 35 psi, dumps oil into the 
storage tank at atmospheric pressure, 2) working losses released from the changing fluid levels 
and agitation of tank contents associated with the cfrculation of fresh oil through the storage 
tanks and 3) standing losses from daily and seasonal temperature changes. Vapor recovery units 
are installed on many of these tanks. 

Vapor Recovery Units 

Vapor recovery units (VRUs) can capture over 95 percent ofthe hydrocarbon einissions that 
accumulate in storage tanks. VRU systems typically draw hydrocarbon vapors out ofthe storage 
tank under low pressure and pipe the vapors to a separator to collect any liquids. The vapors are 
then routed through a compressor that provides low-pressure suction for the VRU system. VRUs 
are equipped with a conttol pilot to shut down the compressor and permit the back flow of 
vapors to the tank. The vapors are then metered and removed from the VRU system for pipeline 
sale or onsite fuel supply. 

Convert Water Tank Blanket 

Produced water is normally ttansfened to fhe fixed roof storage tank where the drop in pressure 
results in release of gases. This gas can also mix with the air in the tank to form an explosive 
mixture. Under this option, fixed rood tanks would be modified or new tanks would be installed 
to provide the capabiUty of placing an inert gas blanket ofthe tanks to minimize vapor losses. 
This is accomplished by filling the space above the condensate/cmde oil mixture to minimize 
VOCs from being emitted to the atmosphere. 
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EAP- 4- CONTROL TECHNOLOGY WHITE PAPER 

Source Category: Tanks 

Control Measure Name: Vapor Recovery Units. Convert Water Tank Blanket 

AppUcable Regulation: 

AppUcation: This confrol measure applies to well head fugitive emissions 

Pollutants: VOC 

Control Efficiency: VOC: 
VOC: 

95% (Vapor Recovery Unit) 
Convert Water Tank Blanket (To be determined) 

Equipment Life: 10 years 

Penetration: (Range to be detennined) 

Einissions Reduction: (state-level 2018 emissions to be added) 

Cost Basis: Cost infonnation is summarized in the table below. The costs for a vapor recovery 
unit were estimated assuming that installations costs would be 75% ofthe unit cost and wotild 
recover 95%) ofthe gas (EPA, 2003b). Costs for the water tank blanket were based on blanketing 
a 4,000 barrel water tank that is emptied twice per week. Capital cost was assumed to be in the 
middle oftiie $1,000 to $10,000 range (EPA, 2004c). 

Table EAP-4-1. Capital, O&M and annualized costs. 
Technology 

VRU 
VRU 
VRU 
VRU 
VRU 

Water Blanket 

Size Range 

25 Mcfd 
50 Mcfd 
100 Mcfd 
200 Mcfd 
500 Mcfd 

NA 

CapitalCost 

26,470 
34.125 
41,125 
55,125 
77,000 
5,000 

O&M 

5,259 
6,000 
7,200 
8.400 

12,000 
100 

Annualized 
Cost 

$9,567 
$11,554 
$13,893 
$17,371 
$24,531 

$914 

Status: Demonsttated 

Control Measure Description: Storage are used to hold oU for brief periods of time in order to 
stabilize flow between production wells and pipeline or trucking ttansportation sites. During 
storage, light hydrocarbons dissolved in the cmde oil such as volatile organic compounds 
vaporize or "flash out" and collect in the space between the liquid and the fixed roof of the tank. 
As the level ofthe tank fluctuates, these vapors are often vented to the atmosphere. 
Underground crude oil contains many tighter hydrocarbons in solution. When the oil is brought 
to the surface and processed, many ofthe dissolved tighter hydrocarbons and water are removed 
through a series of high pressure and low-pressure separators. The cmde oil is then injected into 
a storage tank to await sale and ttansportation offsite. Losses of lighter hydrocarbons can occur 
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by 1) flashing losses when the separator or heater-tteater, operating at 35 psi, dumps oil into the 
storage tank at atmospheric pressure, 2) working losses released from the changing fluid levels 
and agitation of tank contents associated with the cfrculation of fresh oil through the storage 
tanks and 3) standing losses from daily and seasonal temperature changes. Vapor recovery units 
are installed on many of these tanks. 

Vapor Recovery Units 

Vapor recovery units (VRUs) can capture over 95 percent ofthe hydrocarbon emissions that 
accumulate tn storage tanks. VRU systems typically draw hydrocarbon vapors out ofthe storage 
tank under low pressure and pipe the vapors to a separator to coUect any Uquids. The vapors are 
then routed through a compressor that provides low-pressure suction for the VRU system. VRUs 
are equipped with a conttol pilot to shut down the compressor and permit the back flow of 
vapors to the tank. The vapors are then metered and removed from the VRU system for pipeline 
sale or onsite fuel supply. 

Convert Water Tank Blanket 

Produced water is normally ttansfened to the fixed roof storage tank where the drop in pressure 
results in release of gases. This gas can also mix with the afr in the tank to form an explosive 
mixture. Under this option, fixed rood tanks would be modified or new tanks would be installed 
to provide the capability of placing an inert gas blanket ofthe tanks to mfrumize vapor losses. 
This is accomplished by filling the space above the condensate/cmde oil nuxture to minimize 
VOCs from being emitted to the atmosphere. 
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5. 2018 EMISSIONS FORECASTS 

PROJECTION METHODOLOGY 

Two methods were used to estimate 2018 coimty level oU and gas emissions. The first and by 
far the dominant method was to develop growth factors to project from the 2005 oil and gas 
county-level emissions described in the previous task. A second method was then necessary to 
estimate emissions in the counties that had no 2005 oU and gas emissions but are anticipated to 
see oil and gas development by 2018. 

The growth factors used to project county level emissions from 2005 to 2018 were derived from 
projections offuture oil and gas production reported by several sources. The prefened source of 
production projections was the Federal Bureau of Land Management (BLM), which prepares 
Resource Management Plans (RMPs) for the lands and mineral resources under its stewardship, 
and often oversees the preparation of Envfronmental Impact Statements (EIS). RMPs and EIS's 
for oil and gas production areas typically include an estimate of reasonably foreseeable oil and 
gas development (RFD). This was the same method employed in the previous Phase I analysis, 
which made use ofthe RMPs available at that time. In the current analysis the RMPs previously 
used were reviewed to detennine if any revisions or updates had been made. Frequentiy, RMPs 
are modified by the BLM after a period of comment by pubUc organizations, the pettoleum 
industry, and state and federal governmental entities. The updates are often pubUshed in a 
Record of Decision (ROD) that may include modification ofthe RFD for a particular RMP. In 
addition to reviewing aU RODs issued since the Phase I work, this cunent analysis also 
examined whether any new RMPs had been released covering geographic areas not previously 
considered. Table 5-1 below shows a summary ofthe RMPs considered for generating 2018 
seating factors and the minimum and maximum foreseeable development scenarios where 
available. The minimum and maximum well counts in an RFD were determined for calendary 
year 2018 by linearly interpolating the RMP prediction if the RMP plan extended beyond 2018, 
and used the published RFD scenario if that scenario was to be completed before 2018. 
Although only the average growth statistics were used to determine 2018 emissions projections, 
the mitumum and maximum scenarios give an indication ofthe range of predicted activity. 
Figure 5-1 shows the geographic coverage ofthe RMPs used to generate 2018 scaling factors. 
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Areas Where RMP Provided Growth Factor 
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Figure 5-1. Geographic coverage of RMPs used to generate scialing factors for 2018 emissions 
projections. RMPs by number are listed in Table 5-1. 
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Table 5-1. BLM RMPs considered for use in generating 2018 scaling factors, and the predicted 
minimum and maximum well counts. 

RMP Name 
Northem San Juan Basin Coal Bed 
Methane Project* 
Pinedale RMP 
Wyoming Powder River Basin Final 
EIS* 
White River Resource Area RMP EIS 
RMP EIS for Mineral Leasing and 
Development in Sierra and Otero 
Counties* 
Dakota Prairie Grasslands Oil and 
Gas Leasing 
Farmington Proposed RMP and Final 
EIS 
Desolation Flats Natural Gas Field 
Development Project 
Draft Vemal Resource Management 
Plan 
Jack Morrow Hills Coordinated 
Activity Plan* 
Wind River Natural Gas Project 
Powder River and Billings RMPs -
Powder River 
Powder River and Billings RMPs -
Billings 
Powder River and Billings RMPs -
Special Consideration 
Sweetwater and Carbon Counties, 
Wyoming* 

# 

1 
2 

3 
4 

5 

6 

7 

8 

9 

10 
11 

12 

13 

14 

15 

2018 

GasWells 
Min 

3,948 

1,165 

3,653 

51 

157 
233 

805 

Max 

5,502 

2,863 
1,006 

27 

655 

10,746 

275 

3.530 

262 
485 

610 

190 

114 

2.857 

OilV 
Min 

104 

Veils 
Max 

37 

• 308 

1,670 

CBM Wells 
Min 

117 

13,872 

815 

21 

Max 

514 

35,223 

87 

2,399 

106 

42 

13,867 

4,876 

Comp. 
Stations 

Min 

6 

313 

Max 

15 

948 

• Indicates RMPs for which updated information was available since the Phase I inventory analysis was conducted. 

As shown in Table 5-1, the RMPs obtained covered a large portion ofthe WRAP production 
areas. In addition to the BLM studies, the Alaska Department ofNatural Resources prepares 20-
year production forecasts that were used in this effort (AK DNR, 2006). For the remaining 
areas, regional production forecasts published by the Energy Information Administtation were 
used^. For those areas where EIA forecasts were the only source of data identified, separate oil 
and gas growth factors were calculated as the 2018 regional production forecast by the EIA 
divided by 2005 regional production reported by the EIA. There are three EIA growth regions in 
which some portion of emissions in that region were projected using EIA data. Growth factors 
developed for those regions based on the EIA's production forecasts are shown in Table 5-2. 

Table 5-2. 2005 to 2018 oil and gas growth factors based on EIA forecasts. 
Region 

Rocky Mountain 
Southwest 
West Coast 

Oil Production 
1.5515 
0.9852 
1.0730 

Gas Production 
1.2072 
1.0632 
0.7232 
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Projections to 2018 based on the BLM RMPs or Alaska DNR data were made using growth 
factors derived from the proposed fiiture development and the actual 2005 activity as developed 
in the scale-up ofthe baseline EI from 2002 to 2005. In order to estimate the future number of 
wells, both the number of wells installed and the number of wells plugged and abandoned had to 
be estimated. As the RMPs do not include estimates ofthe number of weUs fliat will be plugged 
and abandoned in future years, OGC data were used to estimate the number of weUs plugged and 
abandoned annuaUy at the county level. The future number of wells in a production area was 
then estimated based on the number of existing wells in 2005, the number of new weUs 
anticipated by the RMP and the estimated number of wells that would be plugged and abandoned 
based on the assumed persistence of historical well plugging rates. 

For growth factors in counties that fall within an RMP area, it was necessary to intersect the 
RMP area boundaries with the counties' boundaries to determine the fraction ofthe coimty that 
lies within the RMP. This intersection was conducted using 2005 weU counts and yielded three 
distinct conditions: counties entirely within an RMP area, counties partially within an RMP area 
and counties not in an RMP area. In counties completely within an RMP area, and counties not 
in an RMP area, the RMP-basedgrowth factor and the EIA-based growth factor were used 
respectively. In the counties only partially intersected by an RMP area, it was necessary to apply 
RMP-based growth factors to the fraction ofthe weUs in the RMP area and EIA-based growth 
factors to the remaining wells. This was done according to Equation 5-1. 

Equation 5-1: 

GF = V , ^^ wells, ff ON-RMP ,-,r? 
"I ^ Lrr rr. 

TV 
wells.co}mty 

N 
^^ wells.RMP, ^ r , 

^GF,^ N 
wells.county J 

where GF county is the county growth factor (for counties with both RMP and non-RMP areas), 

ŵeih,RMP is the number of wells in the county that lie within the boundaries of RMP i, N„eiis,county 

is the total number of wells in the county, GF^^ is the growth factor for RMP i, Nŷdh.NON-RMP is 

the number of wells in the county that do not lie within the boundaries of any RMP, and GFEIA 
is the growth factor for the county based on the EIA. 

It should be noted that it was not possible to derive growth factors based on well count for all 
cases where the 2002/2005 estimates were based on well count. RMPs were the only source of 
well count projections available, and the RMPs did not cover aU areas for which the updated 
methodology in this analysis was applied. In addition, some counties' growth factors were a 
weighted average of both RMP-based and EIA-based growth factors, as described in Equation 5-
1, which combines both a production-based and a count-based growth factor estimate. This was 
due to fhe limited number of RMPs available for the entfre WRAP region. 

For drilling activities, a separate growth factor was developed based on the predicted drilling 
activities in RMPs and a drilling-based growth factor from the 2007 Annual Energy Outlook .̂ In 
areas with coverage by an RMP, a separate growth factor was estimated for drill rig activity as 
the number of wells driUed per year suggested by the development scenario divided by the 
number of weUs driUed in the same area in 2005. A growth factor for drilling in areas where 
EIA forecasts were used was determined based on the total predicted growth in weU drilling in 
the lower 48 states as reported frt the EIA forecast; regional drilling growth was not avaUable. 
Based on the EIA information, a driU rig activity growth factor of 1.071 was calculated. To 
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determine the drilling activity growth factor for counties lying partially within the boundaries of 
an RMP, a well-count weighted average ofthe drilling growth factors in the RMP and outside of 
the RMP was derived, in a manner simUar to Equation 5-1. 

Independent 2018 einissions estimates 

There were counties for which there was predicted O&G activity in 2018, but no activity in 
2005, and therefore a growth factor for these counties needed to be developed independently of 
the methodology described above. In cases of counties entirely or partially within an RMP area, 
an independent methodology was employed to estimate 2018 einissions. 

For these counties, fhe fimction of 2005 weUs within the county that were also within the RMP 
was detennined by intersecting the county and RMP boundaries. This fraction was appUed to the 
precUcted RMP well count for 2018 to detennine the predicted county-level niunber of wells in 
2018. For each source category, the 2005 emissions per well were determined by totaUng the 
2005 einissions by pollutant for each source category and dividing by the number of wells. This 
was then multiplied by the number of predicted wells in 2018 to estimate the emissions from the 
RMP fraction ofthe county's weUs in 2018. The remaining portion ofthe county outside ofthe 
RMP was assumed not to have any O&G activity in 2018, since it had no activity in 2005 and no 
RMP to indicate any planned future activity. It should be noted that for counties with no 2005 
activity and no RMP, it was assumed that no future O&G activity would be assigned to that 
county. 

Future Year Emission Controls 

Implementation of new federal and state conttol programs will have a substantial impact on 
future emissions. Known "on the books" state and federal emissions conttol estimates were 
incorporated into the 2018 emissions projections. A summary ofthe conttols identified and the 
actions taken to incorporate them into the 2018 projections is provided in Table 5-3. It should be 
noted that state conttols in Wyoming and Utah were not applied to the baseline 2002/2005 
einissions because it was assumed that the in-use equipment at that time predated the conttol 
regulations in both of these states. However, by 2018 it is assumed that 100% ofthe equipment 
would be subject to these state regulations. 
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Table 5-3. Future federal and state controls incorporated into the 2018 emissions projections. 
State 

All 

All 

All 

Wyoming 

Utah 

Colorado 

Future Controls 
Federal onroad diesel engine standards 
(EPA, 2005b) 

Federal nonroad spark-ignition engine 
standards (EPA. 2005b) 

Federal mandates for non-road diesel 
fuel sulfur content (EPA, 2000) 

Best Available Control Technology 
(BACT) regulation requiring all 
permitted O&G sources in the state to 
emit no more than 1 g/bhp-hr NOx 
emissions. 

BACT regulation requiring all permitted 
O&G sources in the state to emit no 
more than 1 g/bhp-hr NOx emissions. 

Regulation 7 requiring reductions in 
VOC emissions from oil and gas 
sources, controls requirements for 
compressor engines, tanks, and glychol 
dehydrators. 

Action 
Used emissions standards information for 750+ hp drill 
rig engines from EPA's NONROAD model to adjust drill 
rig engine emissions for future performance standards 
Used emissions standards infonnation for natural gas 
fired nonroad engines (SCC 2268000000) from EPA's 
NONROAD model to adjust CBM pump engine 
emissions for future performance standards 

Used 2002 study by WRAP (Pollack, A., Chan, L., 
Chandraker. P., Grant, J.. Lindhjem, C, Rao, S., 
Russell, S., Tran, C, 2006) to determine ratio of 2002 
to 2018 non-road diesel fuel sulfur content and used 
this to develop scaling factors for SOx emissions from 
drilling rigs. 
The 2002/2005 emissions estimates per compressor 
engine were modified for 2018 by assuming this 
maximum BACT emissions factor. The ratio of 2018 
per equipment emissions to 2002 per equipment 
emissions was estimated to derive a control factor by 
county in Wyoming. 
A similar methodology to that in Wyoming was 
employed to generate control factors for Utah 
compressors. 

All wellhead compressors in Colorado are assumed to 
be part of Colorado's point source inventory and thus 
were not considered in this area source inventory. 

The 2018 drill rig and CBM pump einissions were adjusted downward under the assumption that 
fiiture equipment purchases will be requfred to meet the federal nonroad engine standards. The 
adjustment for drill rig emissions was performed by comparing the emission rates yielded by 
EPA's NONROAD model for 750+ horsepower drill rig engines in 2018 versus those for the 
same category in 2002; this ratio is based on the model's assumption about engine Ufetimes and 
fleet turnover rates. For CBM pump engines, the adjustment was performed by comparing the 
emission rates given by fhe NONROAD model for natural gas ffred engines in 2018 versus those 
for the same category in 2002. For drill rig SOx emissions, the ratio of 2018 non-road sulfiir fiiel 
content (assumed to be 15 ppm) to the by-county sulfur content of non-road diesel fuel in 2002 
was detennined. This detennined the fraction of SOx emissions reductions for this source 
category, assuming aU ofthe fuel sulfur would be emitted as SOx. In Wyoming and Utah, the 
2002/2005 compressor engine estimates in the focus basins were modified under the assumption 
that the maximum emissions factor of NOx for these engines would be 1 g/bhp-hr. The county-
level einissions per equipment were generated and a ratio was derived ofthe 2018 emissions to 
the 2005 emissions. This was used to derive a conttol factor which was appUed to all 
compressor emissions in these two states. 
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2018 EMISSIONS ESTIMATES 

The 2018 projected emissions for NOx and SOx are shown in Tables 5-4 and 5-5, respectively. 
The oil and gas point sources from the cunent WRAP emissions inventory are also shown below 
in Tables 5-4 and 5-5 for comparison, as weU as the total of oil and gas point and area sources. 
Table 5-4 shows that for drilUng rigs, Wyoming has the largest projected NOx emissions, 
followed by New Mexico and Colorado. This is due to the projection of 2018 einissions from a 
baseline year of 2005, when there was significant gas well drilUng activity happening in 
Wyoming. For gas compressor engines, New Mexico has the greatest einissions due to the 
significant use of wellhead compression in the San Juan Basin. It should be noted that Colorado 
wellhead compressor einissions were not estimated because this equipment is counted in the 
Colorado point source inventory. 

Table 5-4. 

states 

Alaska" 

Arizona 

Califomia 

Colorado" 

Idaho 

Montana 

Nevada 

New Mexico 

North Dalcota 

Oregon 

South Dakota 

Utah 

Washington 

Wyominq 

WFIAP Total 

NOx emissions estimates by source category for all WRAP states in 2018. 

Drill 
Rigs 

452 

4,413 

2.821 

21 

5.343 

1,655 

116 

944 

9,883 

25,652 

Oil Well-
All Sources 

0 

0 

12 

126 

2 

522 

126 

0 

6 

122 

147 

1,063 

Compressor 
Engines 

8 

4.006 

3,946 

40 

47,599 

18,399 

37 

368 

164 

655 

75,222 

Gas Well • 
All Sources 

0 

7 

24,687 

6.987 

0 

20,183 

689 

7 

66 

5.066 

22,449 

80,140 

CBM 
Pump 

Engines 

400 

67 

1.008 

1,475 

All Area 
Sources 

453 

15 

33,517 

13,880 

63 

73,714 

20.869 

44 

557 

6,297 

34,142 

183,551 

All Point 
Sources 

36,382 

382 

10109 

14,825 

1,734 

2,533 

47 

36,320 

3.928 

753 

311 

1.930 

247 

9,075 

118,576 

TOTAL 
36,835 

397 

10,109 

48,342 

1.734 

16.413 

110 

110,034 

24,797 

797 

868 

8,227 

247 

43,217 

302,127 
a - Wellhead compressors in Alaska are permitted as part of a central station and counted in the state point source 
inventory 
b - Colorado's point source inventory threshold is 2 tpy NOx, which includes all wellhead compressors, therefore the 
only compressor emissions listed here for Colorado are those from the Southern Ute tribal lands. 

Wellhead emissions sources from gas wells in Colorado include heaters, well completions and 
well flaring and venting, which were estimated in the Phase 1 work but not updated in this 
analysis. Any future einissions inventory effort should investigate these sources in more detail. 

Table 5-5 shows that SOx einissions in the WRAP region are expected to be quite small in 2018 
for the sources estimated, largely due to the phase-in of federaUy mandated low-sulfur fiiel 
standards for non-road diesel fuel. Thus although a sigiuficant growth in activity was predicted 
for O&G driUing in the westem U.S. by 2018, this is more than matched by the conttol factor 
caused by the new fuel. 
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Table 5-5. SOx emissions estimates by source category for all WRAP states in 2018. 

States 

Alaska" 
Arizona 
Califomia 
Colorado" 
Idaho 
Montana 
Nevada 
New Mexico 
North Dakota 
Oregon 
South Dakota 
Utah 
Washington 
Wyoming 

WRAP Total 

Drill 
Rigs 

1 

11 

6 
0 
3 
4 

0 
1 

3 
29 

Oil Well -
All 

Sources 

0 
0 

0 

0 
0 
0 
0 
0 
0 
0 

0 
0 

Compressor 
Engines 

0 

0 
• . 

0 
0 
1 
0 
0 
0 
0 

0 
1 

Gas Well-
All Sources 

0 
0 

0 

0 
0 
7 
0 
0 
0 
0 

0 
7 

CBM 
Pump 

Engines 

0 

0 

0 

0 

All Area 
Sources 

1 
0 

11 

6 
0 

12 
4 
0 
0 
1 

3 
38 

All Point 
Sources 

79 
0 

997 
129 
10 
16 
0 

12,990 
2.672 

8 
15 
0 
4 

6.420 
23,340 

TOTAL 

80 
0 

997 
140 
10 
22 
0 

13,002 
2,676 

8 
15 
1 
4 

6,423 
23,378 

a - Wellhead compressors in Alaska are permitted as part of a central station and counted in the state point source 
inventory 
b - Colorado's point source inventory threshold is 2 tpy NOx. which includes all wellhead compressors, therefore the 
only compressor emissions listed here for Colorado are those from the Southern Ute tribal lands. 

It should be noted that some minor emissions are predicted from source categories that are only 
estimated in New Mexico, such as artificial Uft engines and SWD engines. These source 
categories have been identified as a result ofthe NMED study in San Juan and Rio Arriba 
counties. Due to the focused effort of that EI, some equipment was identified which had not 
been inventoried in other regions ofthe WRAP domain. Future emissions inventories should 
include these source categories in all areas. 

Figure 5-2 shows the estimated ttend of NOx area source emissions from this analysis for the 
WRAP region for 2002, 2005 and 2018. In Wyoming, and to some extent Colorado and Utah, 
the effects of conttols requirements on area source einissions categories can be observed, since in 
Wyoming area source einissions are predicted to decrease in 2018 as compared to 2005 despite 
increased growth in O&G activity. In Colorado and Utah the projected growth in area source, 
emissions from 2005 to 2018 is quite small. North Dakota area source einissions are projected to 
jump dramatically from 2005 to 2018, largely due to the assumed implementation ofthe RFD in 
the Dakota Prairie Grasslands RMP. New Mexico area source einissions are predicted to 
continue to increase from 2005 to 2018. 
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Figure 5-2. NOx area source emissions estimates by state in the WRAP region for 2002, 2005, 
and 2018. 

Figure 5-3 shows the estimated ttend of SOx area source einissions from this analysis for the 
WRAP region for 2002, 2005 and 2018. In all states the SOx area source emissions are 
predicted to grow significantly from 2002 to 2005 driven by large-scale oil and gas exploration 
in the WRAP region during this time frame. However, by 2018 these emissions are expected to 
decrease dramatically as the EPA-mandated phase-in of low sulfur non-road diesel fuel is put 
into effect. DriUing rig engines are by far the largest source of SOx area source einissions from 
all O&G area source categories. 
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Figure 5-3. 
and 2018. 

SOx area source emissions estimates by state in the WRAP region for 2002, 2005, 

Comparison of Phase I and Phase U 2018 Estimates 

Figure 5-4 shows the projected 2018 NOx einissions from the Phase I and Phase II analyses. In 
all states that have been updated in this current analysis except Colorado, NOx emissions are 
seen to decrease relative to the Phase I analysis. Tfris is due to the assumption of fewer wellhead 
compressors being used in states like Wyoming and Utah, and the improved estimates of drilling 
time per well in these areas. In Colorado a net increase in NOx emissions is predicted, but this is 
largely due to fhe addition of the Southem Ute tribal inventory in 2002, which had not been 
previously considered, and the subsequent growth ofthe tribal emissions to 2018. 
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Figure 5-4. 2018 NOx emissions estimates by state in the WRAP region from the Phase I and 
Phase II analyses. 

Figure 5-5 shows the projected 2018 SOx einissions from the Phase I and Phase II analyses. In 
Utah and Wyoming, there is a significant reduction in SOx einissions relative to the Phase I 
analysis. This is due largely to an improved estimate ofthe driUing time, since drilling rigs are 
the major source of SOx emissions from O&G area sources. In Colorado there is a slight 
increase in SOx einissions — this is due to the inclusion of the Southem Ute tribal inventory 
which had not previously been accounted for in Colorado's O&G area source inventory. In New 
Mexico, the NMED inventory estimated a number of source categories that contribute to SOx 
emissions but which were not estimated elsewhere in the WRAP region. 
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Figure 5-5. 2018 SOx emissions estimates by state in the WRAP region from the Phase I and 
Phase II analyses. 

FAWRAP SSJF O&G II\Reports\Final\Sec 5_EMIS_F0RECASTS_REV.doc 5-12 



September 2007 E NV I R O N 

6. SOx POINT SOURCE PROJECTIONS 

An additional task undertaken as part ofthis analysis was to update projections of SOx einissions 
from large O&G point sources in fhe WRAP region in 2018. Previous efforts to estimate 2018 
projections of SOx emissions from large gas processing plants and compressor stations in the 
WRAP region did not take into account potential conttol technologies being leveraged by gas 
producers to reduce SOx emissions from these sources. The previous efforts also use Annual 
Energy Outlook (AEO) factors which did not necessarily reflect accurate growth projections for 
gas production in 2018, and thus this analysis is tasked with revising these projections. 

The methodology employed to revise these projected emissions began with identifying the large 
natural gas processing plants and compressor stations in the WRAP region that had high SOx 
einissions. These einissions are generally due to the processing of "sour gas" - that is gas with a 
significant concenttation of H2S. This was done by accessing the point source database that 
WRAP had afready compiled, which was based largely on information obtained dfrectly from the 
permitting requfrements ofthe respective state agencies. The list of identified gas plants is Usted 
in Table 6-1. 

Table 6-1. Major SOx emiti 

Plant Name 
Brady Gas Plant 
Whitney Canyon Gas Plant 
Lost Cabin Gas Plant 
Carter Creek Gas Plant 
Beaver Creek Gas Plant 

Elk Basin Gas Plant 

Shute Creek Facility 
Worland Gas Plant 

Oregon Basin Gas Plant 
Dagger Draw Gas Plant 

Maljamar Gas Plant 

Denton Gas Plant 

Artesia Gas Plant 

Eunice Gas Plant 

Linam Ranch Gas Plant 

Indian Basin Gas Plant 

ing gas processing plants in the WRAP region. 

Plant ID 
Number 

5603700008 
5604100012 
5601300028 
5604100009 
5601300008 

5602900012 

5602300013 
5604300003 

5602900007 
350150285 

350250004 

350250007 

350150011 

350250044 

350250035 

350150008 

Operator 
Anadarico 
BP 
Buriington 
Chevron 
Devon (formeriy 
Santa Fe 
Synder) 
Encore Energy 
(formeriy Howell 
Petroleum 

Exxon 
Highland 
Partners 
Marathon Oil 
Agave (formeriy 
Duke Energy) 
Conoco 
(fonneriy 
Frontier Field 
Services) 
Davis Gas 
Processing 
Duke Energy 

Duke Energy 

Duke Energy 

Marathon Oil 

City 
Rock Springs 
Evanston 
Lysite 
Evanston 
Riverton 

Powell 

Kemmerer 
Woriand 

Cody 
Artesia 

Maljamar 

Lovington 

Artesia 

Eunice 

Hobbs 

Carisbad 

County 
Sweetwater 
Uinta 
Fremont 
Uinta 
Fremont 

Park 

Lincoln 
Washakie 

Park 
Eddy 

Lea 

Lea 

Eddy 

Lea 

Lea 

Eddy 

State 
Wyoming 
Wyoming 
Wyoming 
Wyoming 

Wyoming 

Wyoming 
Wyoming 

Wyoming 
Wyoming 
New 
Mexico 

New 
Mexico 
New 
Mexico 
New 
Mexico 
New 
Mexico 
New 
Mexico 
New 
Mexico 
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Plant Name 
Jal No. 3 Gas Plant 

Eunice Gas Plant 

Monument Gas Plant 

Saunders Gas Plant 

Plant ID 
Number 

350250008 

350250060 

350250061 

350250063 

Operator 
Sid Richardson 

Targa Midstream 
Services 
(formeriy 
Dynergy) 

Targa Midstream 
Services 
(formeriy 
Dynergy) 

Targa 
Midstream 
Services 
(formeriy 
Versado Gas 
Processors) 

City 
Jal 

Eunice 

Hobbs 

Lovington 

County 
Lea 

Lea 

Lea 

Lea 

State 
New 
Mexicx) 

New 
Mexico 

New 
Mexico 

New 
Mexico 

Title V pennits were obtained for all of these sources from the Wyoming Department of 
Envfronmental Quality (WYDEQ) and from NMED. These permits contained information on 
the maximum SOx potential-to-emit from all of these plants, and some indication of whether any 
conttol technology was expected to be utiUzed. In many cases, this infonnation was not 
available from the pemiit document, and thus a survey was made of aU plant operators in Table 
6-1. Survey results incUcated that many of these plants either afready had in place a conttol 
system, or were planning to implement a conttol system by 2018. The conttol system most often 
used was an acid gas injection (AGI) system, which chemically binds to the SOx and converts it 
to a liquid which is then re-injected into deep wells. Such a system is expected to have an 
efficiency of 98% in removal of SOx O2 and this was the conttol factor assumed for all plants 
using this technology. Although this technology requires a periocUc shut-down and venting of 
the acid gas, the emissions associated with the shut-down were not accounted for in determining 
the revised 2018 einissions projections. 

In most cases the Title V permits of these plants indicated the potential-to-emit, but not the 
actual emissions. Actual emissions were reported only if a major change to the plant had been 
conducted. As part ofthe survey of plant operators, the actual SOx annual emissions in 2005 
were obtained for most plants - for those plants where this information was not obtained, the 
2005 emissions were assumed to be identical to the potential-to-emit. In determining the growth 
factors to apply to each plant, the survey also asked the plant operators to provide information on 
projected growth in operation of these plants. All plant operators indicated that no growth was 
expected in gas throughput of these plants and in some instances was expected to decrease. 
Based on declining production over the past several years, the Whitney Canyon Gas Plant in 
Wyoming was expected to not be economical to operate by 2018 and therefore based on a 
regression curve was projected to have zero einissions by 2018. Based on this infonnation, this 
analysis assumed a no-growth scenario for baseline 2018 emissions. AGI conttol factors were 
then appUed to the plants that incUcated such a system would be in operation by 2018. The 
results of these projections are shown in Table 6-2. 
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Table 6-2. Projected 2018 SOx emissions from large point-source gas processing plants in the 
WRAP region. 

Plant Name 
Brady Gas Plant 
Whitney Canyon Gas 
Plant 
Lost Cabin Gas Plant 
Carter Creek Gas Plant 

Beaver Creek Gas Plant 

Elk Basin Gas Plant 
Shute Creek Facility 

Woriand Gas Plant 
Oregon Basin Gas Plant 

Dagger Draw Gas Plant 

Maliamar Gas Plant 

Denton Gas Plant 

Artesia Gas Piant 

Eunice Gas Plant 

Linam Ranch Gas Plant 

Indian Basin Gas Plant 

Jal No. 3 Gas Plant 

Eunice Gas Plant 

Monument Gas Plant 

Saunders Gas Plant 

Plant ID 
Number 

5603700008 

5604100012 
5601300028 
5604100009 

5601300008 

5602900012 
5602300013 

5604300003 
5602900007 

350150285 

350250004 

350250007 

350150011 

350250044 

350250035 

350150008 

350250008 

350250060 

350250061 

350250063 

Operator 
Anadarko 

BP 
Buriinaton 
Chevron 
Devon 

(formeriy 
Santa Fe 
Synder) 
Encore 
Energy 

(formeriy 
Howell 

Petroleum 
Exxon 

Highland 
Partners 

Marathon Oil 
Agave 

(formeriy 
Duke 

Energy) 
Conoco 
(formeriy 

Frontier Field 
Services) 
Davis Gas 
Processing 

Duke Energy 

Duke Energy 

Duke Energy 

Marathon Oil 
Sid 

Richardson 
Targa 

Midstream 
Services 
(formeriy 
Dynergy) 

Targa 
Midstream 
Services 
(formeriy 
Dynergy) 

Targa 
Midstream 
Services 
(formeriy 

Versado Gas 
Processors) 

State 
Wyoming 

Wyoming 
Wvomino 
Wyoming 

Wyoming 

Wyoming 
Wyoming 

Wyoming 
Wyoming 

New 
Mexico 

New 
Mexico 
New 

Mexico 
New 

Mexico 
New 

Mexico 
New 

Mexico 
New 

Mexico 
New 

Mexico 

New 
Mexico 

New 
Mexico 

New 
Mexico 

Previous 2018 
SO2 

Emissions [tpy] 
(Pechan) 

210 

9172 
3170 
1184 

2136 
2651 

438 

230 

3373 

399 

1134 

953 

1261 

2794 

1633 

1159 

Updated 2018 
SQ2 

Emissions 
[tpy] 

181 

0 
2378 

284 

•42 

1500 
1260 

318 
350 

243 

3574 

295 

19 

55 

26 

1100 

1231 

25 

1432 

28 
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7. 2018 EMISSION CONTROL SCENARIOS 

The 2018 einissions inventory described in Section 5 ofthis report, and the conttol strategies 
developed in Section 4 ofthis report, form the basis for a conttol scenario analysis. The analysis 
demonstrates a potential scenario in which conttols for drilling rigs and compressor engines are 
appUed to the emissions inventory for the San Juan Basin in New Mexico. Some conttol 
measures for each of these two source categories are appUcable only to certain types of engines. 
For example lean bum compressor engines are not compatible with non-selective catalytic 
reduction systems - and thus it is not possible to apply both measures to a suigle compressor 
engine. Similarly some drilling rig measures will not apply to the cUesel generators that are used 
on some driUing rigs because tiiese generators do not operate at sufficient load or have a very 
low maximum horsepower. The exact mix of compressor engines and drilUng rigs in the 
population ofthis equipment in a particular basin is not known. As described in previous 
sections, this inventory makes use of basin-wide average assmnptions and does not attempt to 
catalog incUvidual pieces of equipment in use on oil and gas fields in any basin. Thus the exact 
desfred or possible mix of conttol technologies to be applied to engines in the field is not knovm. 

In Ught ofthis limitation, two scenarios are presented here for the San Juan Basin tn New 
Mexico. In the first scenario, conservative assumptions are made about the application of all 
conttol measures to the inventory - for drilling rigs there are 7 conttol measures applied and for 
compressor engines there are 8 measures appUed. Specifically, each ofthe conttol measures for 
compressors and drilling rigs are assumed to apply to 5% ofthe equipment population. For drill 
rigs in fhe San Juan Basin this scenario therefore applies to a total of 35% of all ofthe rigs 
operating tn the basin, and for compressor engines this scenario appUes to 40% of all ofthe 
compressor engines operating in the basin. This is a fairly aggressive penettation rate of conttol 
technologies, but given the regulations that have been enacted in states like Wyoming, Utah and 
Colorado, the overaU equipment penettation rate is reasonable. 

In the second scenario a single example conttol measure is appUed to the emissions inventory for 
San Juan Basin and is presented to give a tool for quantifying the emissions reductions from a 
single conttol measure. In the case of drilling rigs, the example conttol measure is a selective 
catalytic reduction system (DRE-2) and for compressor engines it is a combination of an afr-fliel 
ratio conttoUer (CE-2) and non-selective catalytic reduction (CE-1). CE-2 and CE-1 are applied 
in tandem because a NSCR system typically requires a carefiiUy-conttoUed afr-fiiel ratio in the 
engine to operate at optimal concUtions^. 

The emissions reductions for the basin are estimated accorcUng to equation 8-1: 

LNOx.red.i ~ ^^i ^ "i ^ ^NOx.drillrigs 

where Euox.drmngs is the NOx emissions from drUling rigs in the basin in tons, P, is the 
penettation rate of conttol measure i in the basin, CFi is the conttol factor conttol measure i in 
the basin, and ENOx,red.i is the NOx einissions reduction from conttol measure / appUed to drilling 
rigs in the basin in tons. The costs of applying tiiese conttol measures to the drilling rigs in the 
basin are estimated according to equation 8-2: 
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''Si7sin =ẑ . NOx.red.i xCE, 

where CEi is the cost-effectiveness in $/ton-NOx of conttol measure / for drilling rigs and CBasin 
is the total cost of aU conttol measures applied to drilling rigs. Thus this methodology uses the 
basin total NOx emissions for drilUngs rigs and the cost-effectiveness of each conttol measure 
for drillings rigs to estimate emissions reductions and cost for the basin, and does not requfre 
knowledge ofthe number of drilling rigs operating in the basin. A similar methodology is used 
for the compressor engines. 

Table 7-1 shows NOx emissions reductions only from an example scenario using the 7 drilling 
rig conttol measures cUscussed above tn fhe San Juan Basin, with each conttol measure applied 
with a 5% penetration rate. Table 7-2 below shows the associated cost estimates for this 
example scenario. 

Table 7-1. NOx emissions reductions from application of all drilling rig control measures at a 5% 
penetration rate to the drilling rig NOx emissions inventory for the San Juan Basin. 

State 
New 
Mexico 

Basin 
San 
Juan 
South 

County 
FIPS 

35031 
35039 
35043 
35045 
Basin 
Total 

SCO 
2310000220 
2310000220 
2310000220 
2310000220 

NOx 
Reduction 

[tpy] 
7 

107 
0 

164 

279 

VOC 
Reduction 

[tpy] 
-0.01 
-0.55 
0.00 

-0.81 

CO 
Reduction 

[tpy] 
0 
0 
0 
0 

SOx 
Reduction 

[tpy] 
0 
0 
0 
0 

Table 7-2. Cost estimates for the entire San Juan Basin from application of all drilling rig control 
measures at a 5% penetration rate to the drilling rig NOx emissions inventory for this basin. 
County 
35031 
35039 
35043 
35045 
Total Lifetime Cost 

Cost 
$170,530 

$1,547,020 
$4,594 

$2,765,373 
$4,487,518 

DetaUed calculation spreadsheets to estimate einissions conttol scenarios are provided in 
Appendix A. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

An analysis of O&G area source emissions has been conducted for the WRAP region, which 
serves as an update to the previous Phase I effort. This analysis focused on NOx emissions, and 
specifically on drilling rigs and wellhead compressor engines as large sources of NOx einissions 
from this activity. NOx and SOx einissions were estimated for 2002, 2005, and projected to 
2018 on a basin-wide level, a county level and a state level. The results incUcate that significant 
growth has already occuned in O&G related area source emissions from 2002 to 2005, which 
largely ttacks the ttemendous growth in this industry in the westem regional U.S. Projections to 
2018 show that for some states the growth is projected to continue, but other states that have 
enacted conttol measures may begin to see a reduction in NOx einissions from tiiese sources -
particularly Wyoming and Utah which have both enacted BACT regulations on O&G area 
sources. SOx emissions are expected to decrease in 2018 relative to cunent levels, primarily due 
to the inttoduction of low-sulfur diesel fiiel as mandated by the EPA. Despite these decreases, 
O&G area source emissions are expected to continue to be a compliance concem for states in the 
foreseeable future. Conttol technologies were identified for many categories of einissions that 
were determined to be both effective in terms of reducing emissions but also determined to be 
cost-effective when compared to other measures adopted by State Implementation Plans. 

As part ofthe Phase II inventory process, ENVIRON identified several categories for which 
more infonnation, or more detailed information, could aid tn improving the einissions inventory 
estimates for the WRAP region. 

Drilling rig and compressor engine emissions factors should be obtained for additional pollutants 
such as VOC, CO, PM and HAPs. This information should be compUed for all engine types. 
Furthermore, future work should ttack the maturity of fields to improve estimates ofthe ratio of 
wellhead, lateral and central compression being used in particular basins. The same detaUed 
inventory approach that was used for compressors and drilling rigs should be applied to other 
source categories, such as heaters, well completions, salt-water tUsposal engines, and CBM pump 
engines. The focus basins in the Phase II effort should be expanded to include other high activity 
areas such as Montana, North Dakota, and Alaska. 

VOC sources should be inventoried in a future phase ofthis work. VOCs were not considered a 
focus ofthis inventory effort, which largely focused on NOx emissions for regional haze issues. 
Some major VOC source categories that would need to be examined are flaring, 
venting/breathing losses, pneumatic devices, glycol dehydrator units, tanks and heaters, and 
other minor VOC sources. Because a future improved VOC inventory would gather infonnation 
about losses of natural gas due to venting and breathing, this information would also apply to 
methane emissions rates - a key greenhouse gas. Similarly, CO2 emissions should also be 
estimated in order to obtain a complete greenhouse gas einissions inventory from oil and gas area 
sources. 

More detailed information is the key to improving a region-wide friventory such as this. Future 
work should include more detailed information from producers, as well as from adcUtional 
producers. A coordinated effort to contact producers as a group would greatly facilitate this 
process - indeed the cooperation ofthe Independent Pettoleum Association ofthe Mountain 
States (IPAMS) was helpful in obtaining producer information from mecUum-sized or 
independent producers as a group. DrilUng rig companies should be included in any future 
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survey effort, since much ofthe drilling is conducted by conttacting companies and not by the 
producers or well owners. This would eliminate the need to use the producers as middle agents 
to ttansfer the information about drilling activities. 

Similarly any future einissions inventory effort would make use of new and more detaUed 
information from the state OGCs about well counts and production in each state. These OGC 
databases are frecjuentiy updated, even for past years, as more information about wells and 
production are made available. 

New Resource Management Plans (RMPs) and Environment Impact Reports (EIRs) that deal 
with oil and gas development tn the WRAP region are emerging. These should be incorporated 
into future einissions inventories. Finally, this well-specific infonnation should be utiUzed to 
generate new spatial surrogates for allocating these emissions for modeling purposes. Previous 
spatial sunogates were based on 2002 data, which is reasonable for in-fill activity, but does not 
capture well any new exploration activity occurring in these regions. 

FAWRAP SSJF O&G I[\Reports\Fiiial\Sec 8_Conclusion.doc 8-2 



September 2007 £ N V I R O N 

REFERENCES 

AK DNR, 2006. Alaska: "Oil and Gas Report", Alaska Department ofNatural Resources, 
Division of OU & Gas. December. Intemet adcfress: 
httD://www,dog.dnr.state.ak.us/oil/products/publications/anniial/report.btm. 

CARB, 2001a. Proposed Determination of Reasonably Available Conttol Technology and Best 
Available Conttol Technology for Stationary Spark-Ignited Intemal Combustion Engines, 
Califomia Afr Resources Board, April. 

CARB, 2001b. "Determination of Reasonably Available Conttol Technology and Best 
Available Conttol Technology for Stationary Spark-Ignited Intemal Combustion 
Engines," Califomia Afr Resources Board, November. 

CARB, 2007a. California Air Resources Board Petroleum Production & Marketing 
Methodologies, Califomia Afr Resources Board, Sacramento, CA. Intemet Adcfress: 
httD://www.arb.ca.gov/ei/areasrc/index4.htm 

CARB, 2007b. CaUfomia Afr Resources Board, Diesel Emissions Control Strategies 
Verification, http://www.arb.ca.gov/diesel/verdev/vt/cvt.htm 

Carlin, J., 2007. Montana Department of Enviromnental QuaUty, MT. March 12, personal 
communication. 

Donaldson Corporation, 2003. "Rettofits Designed to Reduce Einissions tn Tmcks, Buses," 
Diesel Progress - North American Edition, June. 

EIA, 2006a. Natural Gas Gross Withdrawals and Production, Energy Information 
Administtation. April. Intemet adcfress: 
http://tonto.eia.doe.gov/dnav/ng/ng prod sum a EPGO FGW mmcf a.htm. 

EIA, 2006b. ''Crude Oil Production ", Energy Information Administtation. March. Intemet 
adcfress: http://tonto.eia.doe.gov/dnav/pet/pet crd crpdn adc mbbl a.htm. 

ENSR, 2006. "Technology Demonstration Report - Selective Catalytic Reduction and Bi-Fuels 
Implementation on DriU Rig Engines." Prepared for Shell Rocky Mountain Production 
LLC and Ultta Pettoleum Inc., Pinedale, WY, June. 

EPA, 1997. Stationary Reciprocating Intemal Combustion Engines, Altemative Conttol 
Techniques Document, EPA-453/R-93-032 

EPA 2000. National Clean Diesel Campaign, U.S. Envfromnental Protection Agency, Research 
Triangle Park, NC 2007. Intemet adcfress: http://www.epa.gov/cleandiesel/ 

EPA, 2003a. Natural Gas Star Program, "Replacing Glycol Dehycfrators with Desiccant 
Dehydrators, Lessons Leamed," EPA430-B-03-016, November. 

FAWRAP SSJF O&G iriReports\Final\Sec 9_Refs.doc R - l 

http://www.arb.ca.gov/ei/areasrc/index4.htm
http://www.arb.ca.gov/diesel/verdev/vt/cvt.htm
http://tonto.eia.doe.gov/dnav/ng/ng
http://tonto.eia.doe.gov/dnav/pet/pet
http://www.epa.gov/cleandiesel/


September 2007 E N V I R O N 

EPA, 2003b. Natural Gas Star Program, "Installing Vapor Recovery Units on Cmde OU Storage 
Tanks, Lessons Leamed," EPA430-B-03-015, October. 

EPA, 2003c. Natural Gas Star Program, "Optimize Glycol Circulation Rate and InstaU Flash 
Tank Separators in Glycol Dehydrators, Lessons Leamed," EPA430-B-03-013, 
December. 

EPA, 2004a. Natural Gas Star Program, "Replacing Gas-Assisted Glycol Pumps with Electric 
Pumps, Lessons Leamed," EPA430-B-03-014, January. 

EPA, 2004b. Natural Gas Star Program, "InstaU Flares," Pro Fact Sheet No. 905, September. 

EPA, 2004c, Natural Gas Star Program, "Convert Water Tank from Natural Gas to Produced 
CO2 Gas," Pro Fact Sheet No. 505, September. 

EPA, 2004d. Nattiral Gas Star Program, "Green Completions," EPA Pro Fact Sheet No. 703, 
September. 

EPA, 2004e. Natural Gas Star Program, "Convert Gas Pneumatic Conttols to Instrument Afr, 
Lessons Leamed," EPA-430-B-04-003, Febmary 2004. 

EPA, 2005a. User's Guide for the Final N0NR0AD2 005 Model, U.S. Envfronmental Protection 
Agency, Research Triangle Park, NC, 2005; EPA420-R-05-013. 

EPA, 2005b. Nonroad Diesel Equipment Regulations/Standards, v . S. Envfromnental 
Protection Agency, July 7, 2005. Research Triangle Park, NC. Intemet adcfress: 
http://www.epa.gov/nonroad-diesel/regulations.htm 

Flanders, C, 2007. Noble Energy Incorporated, CO. CFlanders(g!nobleenergvinc.com March 3, 
personal communication. 

Four Comers Air Quality Task Force, "Draft Report of Mitigation Options, Version 5," January 
10,2007 

Frederick, J., Phillips, M., Smitii, G.R., Henderson, C, Cariisle, B., 2000. "Reducing Metiiane 
Einissions through Cost-Effective Management Practices," Oil & Gas Journal, August 
28. 

Friesen, R,, Russell, J., Lmdhjem, C, Yarwood, G., 2006. "2006 Update on a Pilot Project to 
Assess the Effectiveness of an Emission Conttol System for Gas Compressor Engines in 
Northeast Texas," Envfron Intemational Corporation, October 31. 

Garett, J., 2007. Donaldson CorporsLtion, personal communication, Febmary. 

Hewitt, J., 2005. "H2S Occurrences in San Juan Basin, a Presentation on Hycfrogen Sulfide." 
Issues and Answers Workshop, Bureau of Land Management, 

Lee, C, 2005. "Air Emissions Inventory of Criteria and Hazardous Afr Pollutants on the 
Southem Ute Indian Reservation, Colorado, Base Year 2002," prepared by SUIT Air 
Quality Program Staff, Ignacio, CO. 

FAWRAP SSJF O&G IKReportsNFinalVSec 9_Refs.doc R - 2 

http://www.epa.gov/nonroad-diesel/regulations.htm


September 2007 £ N V I R O N 

MacUson, C, SchUchtemeier, C, 2007. Wyoming Department of Envfromnental (Quality, WY. 
(CSCHLI@state.wv.us, CMADIS@state.wv.us) January 21, personal communication. 

McDaniel, M., 1983. Flare Efficiency Smdy, EPA-600/2-83-052, July. 

MECA, 2002. Manufacturers of Emissions Conttol Association, "Stationary Engine Emission 
Conttol," May. 

Monroe, J,S.; Wicander, R., 1997. The Changing Earth: Exploring Geology and Evolution. 2nd 
ed. Wadsworth PubUshing Company; Belmont. 

NESCAUM, 2000. Status Report on NOx Conttols for Gas Turbines, Cement Kilns, hidusttial 
BoUers, Intem^ Combustion Engines, Technologies and Cost Effectiveness. Northeast 
States for Coordinated Afr Use Management, December. 

NESCAUM, 2003. Stationary Diesel Engines in the Northeast: An Initial Assessment ofthe 
Regional Population, Conttol Technology Options and Afr QuaUty Policy Issues, 
Northeast States for Coordinated Air Use Management, June. 

NMOGA, 2003. "Inventory of Unpermitted Sources in the San Juan Basm," prepared by The 
New Mexico Oil and Gas Association. 

PoUack, A.; Chan, L.; Chandraker, P.; Grant, J.; Lindhjem, C; Rao, S.; Russell, J.; Tran, C, 
2006 "WRAP Mobile Source Emission Inventories Update"; Prepared for Westem 
Govemors' Association by ENVIRON Intemational Corp., Novato, CA. 

Pollack, A.; RusseU, J.; Grant, J.; Friesen, R.; Fields, P.; Wolf, M., 2006. "Ozone Precursors 
Emission Inventory for San Juan and Rio Arriba Counties, New Mexico"; Prepared for 
New Mexico Envfronment Department by ENVIRON Corp., Novato, CA and Eastem 
Research Group, Sacramento, CA. 

Pollack, A.K.; Russell, J.; Rao, S.; ManseU, G., 2005. "Wyoming 2002 Emission Inventory: 
Mobile and Area Source Einissions"; Prepared for Wyoming Departtnent of 
Envfronmental (Quality by ENVIRON Intemational Corporation, Novato, CA. 

RusseU, J.; Pollack, A., 2006. "Oil and Gas Emission Inventories for the Westem States"; 
Prepared for Westem Govemor's Association by ENVIRON Intemational Corp., Novato, 
CA. 

Smith, G.R., BP America Inc., 2007, Personal Communication, January. 

Smith, G.R., 2000. "Reducmg Methane Emissions tiirough Cost-Effective Management 
Practices," Oil & Gas Journal, August 28. 

Stewart, D., Encana Corp., 2007. Personal Communication, March. 

Sttosher, M., 1996. "Investigations of Flare Gas Emissions in Alberta," Alberta Research 
Council, November. 

FAWRAP SSJF O&G U\ReportsVFinaI\Sec 9_Refe.doc R - 3 

mailto:CSCHLI@state.wv.us
mailto:CMADIS@state.wv.us


September 2007 E N V I R O N 

Swenson, T., Cleafre, 2007, Advanced Systems 'LLC, personal communication, Febmary. 

TaUielm, J., 2006. "BLM Stmggles with Drillmg for Oil, Gas in Rockies," June 28. Intemet 
adcfress: http://www.heraldextta.eom/content/view/184082/4/ 

US DOE, 2007. Annual Energy Outlook 2007 with Projections to 2030, Energy Information 
Administtation, U.S. Departtnent of Energy, Washington, D.C. DOE/EIA-0383. 

FAWRAP SSJF O&G lI\Reports\Fmal\Sec 9_Refs.doc R - 4 

http://www.heraldextta.eom/content/view/184082/4/


September 2007 E N V I R O N 

APPENDIX A 

(Available on the WRAP Stationary Sources Joint Forum Oil/Gas Workgroup website: 
http://www.wrapafr.org/fomms/ssif/documents/eictts/oilgas.html') 

Example Conttols Scenario for the San Juan Basin, New Mexico 
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APPENDIX B 

Survey Questionnafre for Oil and Gas Producers 
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Introduction 

ENVIRON Corporation, under conttact to the Westem Regional Afr Partnership (WRAP), has 
been developing estimates of 2002 and 2018 non-potnt-source (area source) oil and gas (O & G) 
operations in the WRAP region, which includes the states of Alaska, Califomia, Oregon, 
Washington, Idaho, Montana, Wyoming, Colorado, Arizona, New Mexico, and North and South 
Dakota. Emissions estimates derived in Phase I ofthis work were based on available 
infonnation from state Oil and Gas Commissions (OGCs), assumptions and estimates of O & G 
activity in 2002, and projected growth in O & G activity. The Phase I final report on 2002 
WRAP regional emissions estimates and projected 2018 emissions estimates can be found at: 
http://wrapair.org/foruins/ssifydocuments/eictts/oilgas.html 

After the Phase I WRAP work, ENVIRON prepared a detailed einissions inventory of aU oil and 
gas area source einissions in San Juan and Rio Arriba coimties in New Mexico in 2002, under 
conttact to the New Mexico Envfronment Department (NMED). This emissions inventory was 
based on a detailed survey of O & G producer activities in the two counties and relied on a high 
response rate from producers operating in these counties. The final report ofthe NMED analysis 
can be found at: 
www.nmenv.state.nm.us/aqb/proiects/San_Juan Ozone/NM Area Einissions report.pdf 

Based on these two previous analyses, ENVIRON is now engaged in a Phase II updated 
emissions inventory estimate for the WRAP region for 2002 and updated emissions projections 
for 2018. in adcUtion, ENVIRON heis been asked by WRAP to identify and quantify potential 
conttol sttategies to reduce these einissions and the potential emissions reductions. The Phase n 
work will rely on detailed producer information for all basins in which major O&G operations 
are occurring. Emissions estimates wUl be made on a weU-count basis where possible, and 
averaged by basin in the WRAP region. A high response rate from producers to this request for 
information will ensure that this new inventory wUl be both detailed and accurate. 

The purpose ofthis questionnaire is to assist tn the preparation of these updated 2002 and 2018 
oil and gas emissions inventories. In this project, we wiU also be assessing the emission sources 
that have significant potential for reducing emissions through various conttol methods and 
technologies. The potential emissions reductions from the most promising conttol technologies 
will be evaluated for each westem state and an estimate ofthe potential reductions in 2018 will 
be provided. 

This document contains a detailed Ust of questions to producers - by emissions category - that 
wiU aid tn estimating 2002 and 2018 emissions inventories. This document makes reference to 
the workplan developed as part ofthe Phase II work. The workplan document can be found as 
Attachment I to this questionnafre. The work plan docmnent summarizes the background for 
developing the updated WRAP emissions inventory and details the methodology and approach 
that will be taken for each major category of pollutant that we will adcfress. This updated 
inventory represents a Phase II emissions inventory and seeks to update and make improvements 
on the Phase I emissions inventory that was conducted previously. The Phase II inventory wUl 
rely on more detaUed information from producers' on thefr activities in the WRAP region on a 
basin-wide average basis as weU as information provided by the states. 
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SECTION 1 

GENERAL QUESTIONS/COMMENTS 

Please provide answers to general questions to ENVIRON by December 7,2006. 

Please provide an overview of your Oil and Gas operations in the 
WRAP region; identify the principal areas of operation and 
specifically in which basins you have production operations. 

In responding to the questions below, please indicate the following 
for all information that you provide to us: 

• Field, formation or basin to which your information refers 
• Whether the well, field, formation or basin has conventional 

or CBIM production 
• Whether the well, fieid, formation or basin is electrified 
• Whether the well, field, formation or basin has significant 

sour gas (H2S) production 
Please respond to all questions with information from calendar year 

2002. 

DRILLING RIG EMISSIONS 

Please provide answers to questions on DriUing Rig Emissions by December 7, 2006. 

1. What are the actual average drilUng times (beginning and completion dates) for your 
drilling operations by formation and by basin in which the formation is located? 
Please provide either detailed information on drilling times by weU, or an average by 
fonnation or basin. 

2. What are the average drilling depths for your drilling operations by formation and by 
basin in which the formation is located? Please provide either detailed information 
on drilling depths by well, or an average by fonnation or basin. 

3. What is-the actual load on the cfrilling rig engine for each well? If this is unavailable, 
please provide an estimate ofthe average load of drilling rig engines operating within 
a formation, or within a basin. Please identify if this load is significantiy different if 
the well is a new well or a workover. 

4. What is the average horsepower of drilling rig engines used in your operations in each 
fonnation within a basin, or as a basin-wide average? Please identify if the average 
horsepower of drilling rig engines is significantly different if the well is a new well or 
a workover. 

5. What is the most commonly used make and model (or up to 3 most commonly used 
makes and models) of drilling rig engines, grouped by horsepower, for each 
formation or basin in which you drill? 

6. What are the manufacturers' rated emissions factors (EFs) for the drilling rig engines 
identified m Question 5? This should include NOx, CO, VOC, SOx and PM 
emissions. 

7. What type of diesel fuel is used and what is the sulfur content of that diesel fiiel for 
each drilUng rig engine by formation, or by basin, or by county, or by state (as 
appropriate)? 
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Overview 

The work plan adcfresses stx categories of emissions: drilling rigs; compressor engines; CBM 
engines; VOC emissions from completion activities, venting and flashing; heaters; and fugitive 
dust. Except where noted, emissions will be estimated on a count basis, rather than a production 
basis. This reflects the expected availabiUty of detailed infonnation from producers on thefr 
activities in the WRAP region. Count-based data will be averaged within each inajor basin of 
significant O&G activity in the WRAP region. 

This questionnafre is organized into two sections: 

1. Section 1 contains the detailed questions for producers by emissions category 
2. Section 2 contains a brief checklist for producers to indicate whether or not the 

infonnation in Section 1 is available. Section 2 can also be used as a quick reference 
guide for the information we are requesting. 

Where possible, detailed information is requested and it is preferable that this information be 
provided in electtonic form. The information requested for drill rigs and compressor engines, as 
well as the general questions and questions on projections, are the most important. In order to 
meet our schedule for completing the WRAP emissions estimates, the deacUiaes for receiving 
information are: 

1. General questions and questions on drilling rig engines - December 7, 2006 
2. (Questions on compressor engines and 2018 emissions projections - December 22, 

2006 
3. All other information - January 10, 2006 

We would like to encourage producers to provide information as soon as possible so that we wiU 
have sufficient time to conduct a thorough analysis incorporating this information. We are 
requesting a brief response by November 28, 2006 with whether or not you will be able to 
provide infonnation on the specific questions included in this questionnafre. Please use the 
checklist in Section 2 to indicate the availabiUty of information on your operations. Prompt 
notice of how much data we can or cannot expect in advance ofthe actual deacUine for data 
ttansfer wUl help ensure the best possible analysis is conducted. 

ENVIRON wall hold confidential all information provided by producers; we will not share 
specific producer information in response to the operations. We will use the infonnation 
provided to aggregate and report einissions by field, formation or basin. 

All infonnation should be provided in electtonic format if possible and preferably in spreadsheet 
format. All data should be retumed to: 

Amnon Bar-Ilan 
ENVIRON Corporation 
101 Rowland Way, Suite 220 
Novato, CA 94945 
Tel (415) 899-0732 Fax. (415) 899-0707 
EmaU: abarilan(2),environcorp.com 

ff you have any questions regarding this questionnafre, or any ofthe questions contained here, 
please feel free to contact Mr. Bar-Ilan at the phone number or email adcfress above. 
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8. Please provide, if possible, information on the total fuel consumption, or fiiel 
consumption rate of drilling rig engines that you operate. 

9. What percentage of cfrilling rig engines in each basin in which you operate use afr-
assist packages? 

10. For those drilling rig engines vdth afr-assist packages identified in Question 9, what is 
the most commonly used make and model of afr compressor used in the afr-assist 
package? What is the average load of that compressor, and what are the 
manufacturers' rated EFs for that compressor? 

COMPRESSOR ENGINE EMISSIONS 

Please provide answers to questions on Compressor Engine Emissions by December 22, 
2006. 

1. How many wells do you operate within each basin in which you operate? Please 
incUcate number of wells and in which basin these wells are located, 

2. What fraction of the number of wells tn each basin in which you operate use wellhead 
compressors, what fraction use lateral compressors, and what Auction use centtalized 
compressors? If this infonnation is not available as a fiaction ofthe number of wells, 
is this information available as a Section ofthe total horsepower of compression in 
each basin in which you operate? If so, please provide the information as a fraction 
of total horsepower of compression in each basin. 

3. What is the average load on a wellhead and/or lateral compressor engine as a basin-
wide average for each basin in which you operate? 

4. What are the 3 most commonly used makes and models of wellhead and/or lateral 
compressors in each basin in which you operate? 

5. What are the manufacturers' rated emissions factors of NOx, CO, and VOC for each 
ofthe makes and models of compressor engines identified in Question 4? 

VOC EMISSIONS 

Please provide answers to questions on VOC Emissions by January 10, 2007. 

Venting of wells occurs frequentiy to unload fluids that may after time reduce the amount 
ofgas produced. How fiequently do you vent weUs, and what are the venting flow 
rates and the amount of time the wells were vented by formation or basin? 

Have you taken any measures to reduce venting activity between 2002 and 2005? If so, 
what is the cunent frequency of venting at wells averaged by formation or basin? 

For NMED, emissions from fugitives were estimated by defining a typical well setup for 
oil, conventional gas and CBM gas weUs. The cUagrams for these typical wells are 
shown in Attachment II ofthis document. Do these typical well setups adequately 
represent your operations? 

If not, please provide as much detailed information as possible about your typical well 
setup, including number and type of each item of equipment typically used. 

Do you use glycol dehycfrators in the field for each basin in which you operate, or are 
they used only at large centtal gas plants? ff you use glycol dehycfrators in the field, 
please provide information on the number of these units tn each basin in which you 
operate. 

What are the einissions rates of your glycol dehycfration units? 
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CBM ENGINE EMISSIONS 

Please provide answers to questions on CBM Engine Enussions by January 10,2007. 

What fi:action of weUs in each basin you operate are CBM wells and what fraction are 
conventional wells? 

For the basins in which you operate that have significant CBM activity, which fuel is 
used to power CBM engines? 

What is the typical activity ofthe CBM engine (hours per year of operation)? Is the 
engine running continuously on an annual basis, or for how much time as a basin-
wide average? 

What is the water production rate from CBM wells that you operate as a basin-wide 
average? 

What is the horsepower of CBM engines as a basin-wide average? 
What is the average load ofa CBM engine as a basin-wide average? ff the CBM engine 

is fully loaded for a fraction of its total activity time, and lightly loaded as water 
production decreases, what are these two loads and what fraction ofthe total activity 
time is the CBM engine mnning in each of these modes? 

What are the manufacturers' rated or tested EFs for a typical or most commonly used 
CBM engme? 

Are there any einissions conttol technology instaUed on a CBM engine and if so what is 
the effectiveness of these conttols for each poUutant (NOx, CO, VOC, SOx, PM)? 

What is the fuel consumption rate of CBM engines as a basui-wide average? 

HEATER EMISSIONS 

Please provide answers to questions on Heater Emissions by January 10,2007. 

1. How many heaters are used at each well site as a basin-wide average for each basin in 
which you operate? What fraction of all wells within a basin use heaters (for each 
basfri in which you operate)? 

2. What is the fuel consumption rate of heaters in the basins in which you operate as a 
basin-wide average? 

3. What is the heat content ofthe gas used in heaters in each basui in which you operate 
as a basin-wide average? 

4. What is fhe annual usage of heaters in each basin in which you operate, as number of 
hours per month for each month? If heaters are operated for some wells in some 
basins only during winter months, please incUcate this. 

5. What are the manufacturers' rated EFs for a typical make and model of heater that 
you operate? 

6. What is the sulfur content ofthe fuel with which the heater operates for each basin in 
which you operate as a basin-wide average? 

FUGITIVE DUST EMISSIONS 

Please provide answers to questions on Fugitive Dust Emissions by January 10,2007. 

ENVIRON may conduct an analysis to estimate fugitive dust emissions as part ofthe Phase II 
emissions inventory described above. Fugitive dust einissions are defined as re-enttained dust 
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from unpaved roads leading to oU and gas well sites that are serviced by motor vehicles, as part 
of your O&G operations. Please answer the foUowing questions about fugitive dust followmg 
the definition above: 

1. Have you ever estimated or reported fugitive road dust emissions from your O&G 
operations in any basin or state in which you operate? If so, please provide this 
information. 

2. Can you estimate the mileage of unpaved roads leading to well sites as part of your 
O&G operations in each basin and state? ff so, please provide this information. 

3. Can you estimate the total vehicle miles ttaveled (VMT) on unpaved roads leading to 
well sites of all vehicles that are part of your O&G operations in each basin and 
state? If so, please provide this information. 

4. Can you estunate the average weekly or monthly number of trips on unpaved roads 
leading to each weU site for your O&G operations, and the average mUes per trip? 

5. What are the tj^ical types of vehicles that ttavel on unpaved roads to each of your 
well sites (i.e. van, pickup, tmck, etc)? 

2018 EMISSIONS PROJECTIONS 

Please provide answers to questions on 2018 Emissions Projections by December 22, 2006. 

1. For each basin in which you operate, what is the fraction of wells that have wellhead, 
lateral, and centralized compression for calendar years 2002 and 2005, Canyon 
estimate these same fractions for year 2018 and any or all fiiture years between 2005 
and 2018? If this infonnation is not available as a fraction of number of wells, is this 
information available as a fraction ofthe total horsepower in each basin in which you 
operate? If so, please provide this infomiation. 

2. What was the estimated average production per weU as a basin-wide average in 2002? 
What was this production per well in 2005? What is the estimated fiiture production 
per well in calendar year 2018? Please provide information for any future calendar 
year up to 2018 for which you have an estimate. 
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September 2007 

SECTION 2 

E N V I R O N 

Below is a brief checkUst oftiie infonnation requested in the Section 1 questions. We would like 
to know whether or not infonnation on each einissions category is avaUable before you begin to 
answer the questions and provide quantitative infonnation. Please respond to the checklist below 
and check "Yes" or "No" to whetiier detailed information is available for each question in each 
emissions category, ff some information is available but not all, please check "Yes". Please 
return this completed checklist to ENVIRON by Tuesday, November 28"*, 2006. 

Please note that item I - Drilling Rig Emissions, item II - Compressor Engine Einissions, and 
item VII - 2018 Einissions Projections are the highest priority einissions categories for purposes 
ofthis questionnafre. Please reply with information on these einissions categories as soon as 
possible. AU other infomiation may arrive afterwards, but no later than the January 10,2007 
deadline. The dates for specific categories are listed below. 

I. Drilling Rig Emissions (ciue date: December 7, 2006) 

Drilling times 
Drilling depths 
Engine load 
Engine horsepower 
Engine makes/models 
Emissions factors 
Fuel type 
Fuel consumption rate 
Air-assist usage 
Air-assist compressors and compressor emissions factors 

Yes No 

II. Compressor Engine Emissions ((Jue date: December 22, 
2006) 

Number of wells by basin 
Fraction of wells with wellhead/lateral/centralized 
engines by basin 
Fraction of total compression HP that is 
wellhead/lateral/centralized by basin 
Average load on compressors by basin 
Average makes/models of compressors by basin 
Emissions factors 

Yes No 
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VOC Emissions (January 10, 2006) 

Frequency of venting at wells 
Venting flow rates 
Venting times 
Recent changes in venting frequency 
Typical well setups 
Glycol dehydrator usage 
Glycol dehydrator emissions rates 

Yes No 

IV. CBM Engine Emissions (due date: January 10, 2006) 

Fraction of CBM wells/conventional wells in each basin 
CBM engine fuel 
CBM engine activity 
Water production rates 
Average horsepower of CBM engines 
Average load of CBM engines 
Emissions factors 
Emissions control technology 
Fuel consumption rate 

Yes No 

V. Heaters (due date: January 10, 2006) 

Number of heaters per well 
Fraction of wells with heaters 
Average fuel consumption rate 
Average heat content of heater fuel 
Annual or monthly activity of heaters 
Emissions factors 
Sulfur content of heater fuel 

Yes No t 

VI. Fugitive Dust Emissions (due date: January 10, 2006) 

Estimates or reports on fugitive dust from your operations 
Mileage of unpaved roads leading to well sites 
VMT of vehicles traveling on unpaved roads to well sites 
Average weekly or monthly number of trips to well sites 
Types of vehicles traveling on unpaved roads to well sites 

Yes No 
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vn. 2018 Emissions Projections (due date: December 22, 2006) 

Frac;tion of wells by basin vî 'th wellhead/laterai/central 
compression in 2002 
Fraction of wells by basin with wellhead/lateral/central 
compression in 2005 
Estimate of fraction of wells with wellhead/lateral/central 
cximpression for any calendar year between 2005 and 
2018 
Production per well by basin for 2002 
Producrtion per well by basin for 2005 
Estimate of production per well by basin for any calendar 
year between 2005 and 2018 

Yes No 
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EXHIBIT 5 

Memo from Richard R. Long, Region VIH Dfr., Afr and Radiation Program to Lynn 
Menlove, Manager, New Source Review Section, Utah Division of Afr Quality 

(May 21,1998) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Vlll 

999 18th STREET - SUITE 500 
DENVER, COLORADO 80202-2466 

May 21, 1998 

Ref: 8P2-A 

Lynn Menlove, Manager 
New Source Review Section 
Utah Division of Air Quality 
P.O. Box 144820 
Salt Lake City, UT 84114-4820 

Re: Response to Request for Guidance in 
Defining Adjacent with Respect to Source 
Aggregation 

Dear Mr. Menlove: 

This is in response to your letter of January 15, 1998, to Mike Owens of my staff, 
requesting guidance and/or specific recommendations in the matter of Utility Trailer 
Manufacturing Company. For the purpose of determining if two Utility Trailer facilities should 
or should not be aggregated into a single source under Clean Air Act Title V and New Source 
Review permitting programs, you asked what is the specific physical distance associated with the 
definition of "adjacent." The word "adjacent" is part of the definition of "source" in the Utah 
SIP regulations, at R307-1-1. The SIP definition foUows tiie Federal definition found in 40 CFR 
51.166. 

In brief, our answer is that the distance associated with "adjacent" must be considered 
on a case-by-case basis. This is explained in the preamble to the August 7, 1980 PSD mles, 
which says "EPA is unable to say precisely at this point how far apart activities must be in order 
to be tteated separately. The Agency can answer that question only through case-by-case 
determinations." After searching the New Source Review Guidance Notebook, and after querying 
tiie other Regions and EPA's Office of Air Quality Planning and Standards, we have found no 
evidence that any EPA office has ever attempted to indicate a specific distance for "adjacent" on 
anything other than a case-by-case basis. We could not find any previous EPA determination for 
any case that is precisely like Utility Trailer, i.e., two facilities under common control, with the 
same primary 2-digit SIC code, located about a mile apart, both producing very similar products, 
but claimed by the company to be independent production lines. 

Utah SIP regulations do not define "adjacent." The definition in the 1995 edition of 
Webster's New College Dictionary is: 1. Close to; nearby, or 2. Next to; adjoining. We realize 
this leaves considerable gray area for interpretation; however, since the term "adjacent" appears 
in the Utah SIP as part ofthe definition of "source," any evaluation of what is "adjacent" must 
relate to the guiding principle of a common sense notion of "source." (The phrase "common 



sense notion" appears on page 52695 ofthe August 7, 1980 PSD preamble, with regard to how 
to define "source.") Hence, a determination of "adjacent" should include an evaluation of 
whether the distance between two facilities is sufficientiy small that it enables them to operate as 
a single "source." Below are some types of questions that might be posed in this evaluation, as 
it pertains to Utility Trailer. Not all the answers to these questions need be positive for two 
facilities to be considered adjacent. 

Was the location of the new facility chosen primarily because of its proximity to the 
existing facility, to enable the operation of the two facilities to be integrated? In other 
words, if the two facilities were sited much further apart, would that significantiy affect 
the degree to which they may be dependent on each other? 

Will materials be routinely transferred between the facilities? Supporting evidence for tiiis 
could include a physical link or ttansportation Unk between the facilities, such as a 
pipeline, railway, special-purpose or pubUc road, channel or conduit. 

Will managers or other workers frequently shuttle back and forth to be involved actively 
in both facilities? Besides production line staff, this might include maintenance and repair 
crews, or security or administrative personnel. 

Will the production process itself be split in any way between the facilities, i.e., wUl one 
faciUty produce an intermediate product that requires further processing at the other 
facility, with associated air poUutant emissions? For example, will components be 
assembled at one facility but painted at the other? 

One illustration of this type of evaluation involved Great Salt Lake Minerals in Utah, 
which we wrote to you about on August 8, 1997, in response to your inquiry. (See enclosure #1.) 
We recommended, as EPA guidance, that you tteat the two GSLM facilities as a single source 
(i.e., "adjacent"), despite the fact that they are a considerable distance apart (21.5 mUes). We 
based that advice on the functional inter-relationship of the facilities, evidenced in part by a 
dedicated channel between them. We wrote that the lengthy distance between the facilities "is not 
an overriding factor that would prevent them from being considered a single source." 

Another illustration is ESCO Corporation in Portland, Oregon, which operates two metal 
casting foundries (a "Main Plant" and a "Plant 3"), a couple of blocks apart. AU castings 
produced by foundries at both facilities are coated, packaged and shipped at the "Main Plant". 
EPA Region 10 wrote to the State of Oregon on August 7, 1997 (see enclosure #2), that the 
guiding principle in evaluating whether the two facilities are "adjacent" is "the common sense 
notion of a plant. That is, pollutant emitting activities that comprise or support the primary 
product or activity of a company or operation must be considered part of the same stationary 
source." EPA determined that the two ESCO facilities must be considered a single major 
stationary source, since they function together in that manner, even though the Plant 3 foundry 
operates independently from the Main Plant foundry. 



Another illustration is Anheuser-Busch in Fort Collins, Colorado, which operates a 
brewery and landfarm about sbc miles apart. A memo from OAQPS to our Regional Office, dated 
August 27, 1996 (see enclosure #3), stated that with regard to "contiguous or adjacent," the 
facilities should be treated as one source, due to their functional inter-relationship (landfarm as 
an integral part of the brewery operations), evidenced in part by a disposal pipeline between them. 
The fact that they are a considerable distance apart "does not support a PSD determination that 
the brewery proper and the landfarm constitute separate sources for PSD purposes." 

Another illustration is Acme Steel Company, which operates an integrated steel mill 
consisting of coke ovens and blast furnaces at a site in Chicago, Illinois, along witii basic oxygen 
furnaces, casting and hot strip mUl operations at a site in Riverdale, Illinois, about 3.7 miles 
away. The blast fumace in Chicago produces hot metal that is transported via commercial rail to 
tiie BOF shop in Riverdale for further processing into steel. EPA Region 5 wrote to the State of 
Illinois on March 13, 1998 (see enclosure #4), that "Although the two sites are separated by Lake 
Calumet, landfills, 1-94, and the Littie Calumet River, USEPA considers that the close proximity 
of the sites, along with the interdependency of tiie operations and their historical operation as one 
source, as sufficient reasons to group these two facilities as one." 

Therefore, in the matter of Utility Trailer, we recommend you evaluate, using questions 
such as those we posed above, whether the two facilities (one existing and one proposed for 
construction) will, in fact, operate independently of each other, as the company has claimed. 
Athough Uttiity Trailer writes that "The present facility is not capable of conversion to the new 
trailer manufacturing process," they also write that the existing facUity is "an inefficient 
manufacturing process which has made this facility less cost-competitive." This suggests to us 
the possibility that the existing facility could become a support facility for fhe new one. The 
company should be advised that if the two facilities are later discovered by the State and/or EPA 
to be actually operating as a single major source, and no Title V or PSD permit applications have 
been submitted where required by regulation, the company could become subject to State or EPA 
enforcement action or citizen suit. 

Finally, please be aware that if the facilities are treated as two separate sources, no 
emission netting between them can be allowed, to avoid major source NSR permitting at either 
facility, in the event of future facility modifications. 

We hope this letter will be helpful. It has been written only as guidance, as it remains the 
State's responsibility to make source aggregation determinations under EPA-approved State 
programs and regulations. This letter has been reviewed by specialists at OAQPS, by our Office 
of Regional Counsel, and by Office of General Counsel at EPA Headquarters. We apologize for 
the delay in getting our response to you. 



If you have questions, please contact Mike Owens. He is at at (206) 553-6511 until late 
June, after which he may be reached at (303) 312-6440. 

Sincerely, 

Richard R. Long 
Director 
Air Program 

Enclosures (4) 

cc: Rick Sprott, Utah DAQ 
Scott Manzano, Utah DAQ 
Jose Garcia, Utah DAQ 



EXHIBIT 6 

Draft Title V Permit for the Wolf Point Compressor Station, 
Pennit Number V-SU-0034-07.00 



United States Environmental Protection Agency ^^tosia,̂  
Region VIH .^^ ^ ^ \ 
Air Program ^ , ^ S ^ ^ fr, 
1595 Wynkoop Street - ^ ... 
Denver, Colorado 80202 

^ ! ^ * 

AIR POLLUTION CONTROL 
TITLE V PERMIT TO OPERATE 

In accordance with the provisions of titie V ofthe Clean Afr Act and 40 CFR part 71 and applicable 
mles and regulations, . 

BP America Production Company 
Wolf Point Compressor Station. 

is authorized to operate air emission units and to conduct other afr pollutant emitting activities in 
accordance with the pemiit conditions listed in this pennit. 

This source is authorized to operate at the following location: ;;' 

Southem Ute Indian Reservation 
NW'/4 Section 16, T33N, R9W 

La Plata County, Colorado 

Terais not otherwise defined in this pennit have the meaning assigned to them in the referenced 
regulations. All terms and conditipns ofthe permit are enforceable by EPA and citizens imder the 
Clean Air Act. •" ' ' . 

Callie A. Videtich, Director Date 
Afr Program 
US EPA Region VIII 
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AIR POLLUTION CONTROL 
TITLE V PERMIT TO OPERATE 
BP America Production Company 

Wolf Point Compressor Station 

Pennit Number: V-SU-0034-07.00 
Replaces Amended Permit No.: V-SU-0034-02.04 

Issue Date: 
Effective Date; 
Expiration Date: 

The permit number cited above should be referenced in future correspondence regarding this facility. 

Permit Revision History 

DATEOF 
REVISION 

February 2003 

TBD' 

TYPE OF 
REVISION 

i 
1 • 

Initial Permit Issued 

1" Renewal Pennit 
Issued 

SECTION NUMBER, 
CONDITION 
NUMBER 

• : : • • . 

I'o" - - i y - . ••:... 

DESCRIPTION OF REVtBlON 
1 . . - V ' f - ' ' - ' ' - " • • • . : • • • ' 

Title YPennit #V-SU-0034-02.00 

Title V P ^ t #V-SU-0034-07.00 

•••"•:••••.'£;?'. 

' • L - 5 " ; • • 
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Abbreviations and Acronyms 

AR 
ARP 
bbls 
BACT 
CAA 
CAM 
CEMS 
CFR 
CMS 

COMS 
CO 
C02 
DAHS 
dscf 
dscm 
EIP 
EPA 
FGD 
gal 
GPM 
H2S 
gal 
HAP 
hr 
Id. No. 
kg 
lb 
MACT 
MVAC 
Mg 
MMBtu 
mo 
NESHAP 
NMHC 
NOx 
NSPS 
NSR 
pH -
PM 
PM,o 
ppm 
PSD 
PTE 
psi 
psia 
RICE 
RMP 
scfin 
SNAP 
SO2 
tpy 
USEPA 

voc 

Acid Rain 
Acid Rain Program 
Barrels 
Best Available Control Technology 
Clean Air Act [42 U.S.C. Section 7401 et seq.] 
Compliance Assurance Monitoring 
Continuous Emission Monitoring System 
Code of Federal Regulations 
Continuous Monitoring System 
(includes COMS, CEMS and diluent monitoring) 
Continuous Opacity Monitoring System 
Carbon monoxide 
Carbon dioxide 
Data Acquisition and Handling System 
Dry standard cubic foot 
Dry standard cubic meter 
Economiclncentives Programs 
Environmental Protection Agency 
Flue gas desulfurization 
Gallon •• '^'-^ML 
Gallons per minute -, i | : . 
Hydrogen sulfide HI;);; ' 
gallon ••'PSSi^s*.- • 
Hazardous Air Pollutant % " # i s i £ ; . 
Hour % ''"'Bslfefe.. 
Identification Number ">!•. '4?"''"^^^-^Itgj-.-:,:?' 
Kilogram • \ . 'sfe" 
Pound 
Maximum Achievable Control Technology 
Motor Vehicle Air Conditioner 
Megagram 
Million British Thermal Units 
Month 
National Emission Standards for Hazardous Air Pollutants 
Non-methane hydrocarbons 
Nitrogen Oxides 
New Source Perfonnance Standard 
New Source Review, 
Negative logarithm of effective hydrogen ion concentration 
Particulate Matter 
Particulate matter less than 10 microns in diameter 
Parts per million 
Preveiition of Significant Deterioration 
Potential to Emh 
Pounds per square inch 
Pounds per square inch absolute 
Reciprocating Intemal Combustion Engine 
Risk Management Plan 
Standard cubic feet per minute 
SigniScant New Altematives Program 
Sulfiir Dioxide 
Ton Per Year 
United States Environmental Protection Agency 
Volatile Organic Compounds 

_̂,;.?&, 

~-:^v 

Wk':.' 
'''•^&. 

• ' V ^ ^ v l 

(acidity) 
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I. Source Information and Emission Unit Identification 

I.A. Source Information 

Parent Company Name: 

Plant Name: 

Plant Location: 

Region: 

State: 

County: 

Reservation: 

Tribe: 

Responsible Official: 

SIC Code: 

AFS Number: 

BP America Production Company 

Wolf Point Compressor Station 

NW '/4 Section 16, T33N, R9W 

Latittide: 37.10743378 Longittide: -107.8353513 

VIII 

Colorado 

La Plata 

Southem Ute Indian Reservation ^ 

Southem Ute Indian Tribe 

Florida Operations Manager 

-1314̂ ^ ^ W ' 

08-067-00360 

Other Clean Air Act Pennits: This is the first renewal ofthe part 71 permit. There are no other 
Federal CAA permits, such as PSD or minor NSR, issued to this facility. 

Description of Process:' 

BP America Production Company owns and operates the Wolf Point Compressor Facility. 
Fmitland coailfred methane wells feed into a gathering pipeline system leading to this facility. The 
natural gas produced from these wells contains approximately 93% methane and 7% carbon dioxide 
and is water vapor saturated. The wells do not produce any condensate or natural gas liquids. 

Upon entering the compressor station, the gas first passes through an inlet separator vessel to 
remove any free liquids în the gas sfream by gravity. The gas then passes to a filter vessel, which 
serves to filter out any solids such as coal dust in the gas. The gas is then compressed and fmally 
passes through an outlet coalescer vessel which removes any enttained droplets of lubricatuig oil 
before being metered and sent to the BP Florida River Compressor Facility for fiirther processuig. In 
addition, there are no pigging facilities or operations associated with this station. 



Description of Phased Engine Replacement Prpject: 

BP plans to conduct a compressor engine replacement project that will be phased to avoid 
major status for emissions of hazardous air pollutants (HAP) and to avoid triggering applicability to 
requirements for major sources of HAPs. BP will be replacing the four existing Waukesha L7042GL 
compressor engines with three Caterpillar G3606 compressor engines operating with federally 
enforceable oxidation catalyst confrols and emission limits. The replacementjproject is anticipated to 
begin in 2008, with operation in later 2008 or early 2009. Concurrent with installation ofthe 
replacement engines, the existing engines will be removed from service. 

Under current operations, the facility is a major source of HAP emissions, because the four 
existing Waukesha engines have a potential to emit (PTE) formaldehyde greater than 10 tons per year 
(tpy). Curtent operations have not, however, triggered requfrements ofthe National Emission 
Standards for Hazardous Air Pollutants for Reciprocating Intemal Combustion Engines, Maximum 
Achievable Confrol Technology (RICE MACT, 40 CFR part 63, subpart ZZZZ) or tiie New Source 
Performance Standards for Spark Ignition Intemal Combustion Engines (SI NSPS), becalise the cmrent 
configuration of engines is "existing" 4 sttoke lean bum (4SLB) engines per 40 CFR §§60.2, 60.4230, 
63,2 and 63.6590. Because these engines are existmg per the defmitions in the RICE MACT and SI 
NSPS, they are therefore not subject to any^fthe associated requiiements. In order to maintain the 
facility's status for non-applicability to the niajpf spurce requirementiŝ Sf the RICE MACT, the engines 
will be replaced in phases accorduig to the AltematiVei Operating ScenMios in Table 1 below, each of 
•which will reduce (Scenarios #la-c and #2) and inaintai^ifSoeiia^ #3) iBie maximum PTE of 
formaldehyde below the HAP.xnag,or source threshbld,oFlO torî *|>er̂ ear (tpy) throughout the 
replacement project. For th#*fifit;̂ ipiiase ofthe projespii BP may opierate the facility under any one of 
Altemative Operating Scs|harios #la, #lb, #lc, or #2E3P would then operate the facility under 
Altemative Operating iScenario #3 for the second and fmalfphase ofthe project. 

Table 1 - Potential Facility Operating Scenarios 
Opierating Scenario 

Cunent Operating Scenario 
Altemative Operating Scenarios #la - #lc 

Altemative Operating Scenario #2 
Altemative Operating Scenario #3 

Emission Units Operating 
C1,C2,C3,C4,G1 
Cl (#la) or C2(#lb) or C3 (#lc), Gl, 
WP1,WP2 
C4,GI, WPI,WP2 
G1,WP1,WP2,WP3 

Because the replacement RICE compressor engines will requfre confrols for emissions of 
carbon monoxide and foimaldehyde to comply with the requested synthetic minor emission status, 
specific emission limits and other requirements for the Caterpillar compressor engines (WPl, WP2, 
and WP3) are described in sections II. and III., dependent on the scenario under which the faciiity is 
operating at that given time. 



I.B. Source Emission Points 

Emission 
Umt ID 

Cl 

.C2 ' 

C3 

C4 

Gl 

Table 2 - Emission Units - Current Operating Scenario 
BP Wolf Point Compressor Station 

Description 

1323 hp, lean bum, natural gas-fired Waukesha 
L7042GL Compressor Engines 

Serial No. 316401 Rebuilt*/Installed: 4/15/06 
(consttucted 12/20/1977) 

Serial No. C61492/1 Rebuilt*/histalled: 5/19/06 ' 
(constmcted 12/11/1998)" 

Serial No. 296963 histalled: :200r 
1323 hp, lean bum, natural gas-fued Waukesha 

L7042GL Compressor Engine 

Serial No. 351077 Rebuilt*/Installed:'. 9/11/2007 
(consttucted 2001 at BE Red Willow) 

59 hp, lean bum, natural gas-fired Kohler 50RZGB Gas 
Generator Set (GM 5.7 liter engine) 

Serial No. 0685338 (generator) " Installed: 2001 
5.7L-05349 (engme) "" ' y:^- . 

Control 
Equipment 

None 

7 < 

Oxidtation 
Catalyst;.:..:'-

conttoUer (not 
federally 

enforceable) 
None 

*The terni "rebuilt" is not to be confused with ttie tenn "reconstruction", as defined in 40 CFR 63.2. According to BP, these 
engines have previously operated at other facilities and have l>een modified far a costless than 50% ofthe cost to purchase a 
new engine, and are thereforejiot considered "reconstructed" after 12/19/2002 and thus notsubject to 
40 CFR part 63, subpart ZZZZ 

Table 3 - Emission Units - Alternative Operating Scenarios #la - #lc 



Emission 
Unit ID 

Cl (scenario #la) 
or 

C2 (scenario #lb) 
or • . 

C3 (scenario #lc) 

WPl 
WP2 

Gl 

BP Wolf Point Compressor Stafion 

Description 

1323 hp, lean bum, natural gas-fired Waukesha 
L7042GL Compressor Engines 

Serial No. 316401 Rebuilt*/fristalled: 4/15/06 
(consttucted 12/20/1977) 

Serial No. C61492/1 Rebuilt*/histalled: 5/19/06 
(consttucted 12/11/1998) 

Serial No. 296963 histalled; 2001 
1895 hp, lean bum, natural gas-fired Caterpillar 
G3 606 Compressor Engines (either 90°F or 129°F 

Engine Control Module?i(EeM)) 

Serial No. 1 BD Projectedfitstallation: 2008/2009 
Serial No. TBD Projected Installation: 2008/2009 

59 hp, lean bum, nattiral gas-fired Kohler 50RZGB 
Gas Generator Set (GM 5.7 lifer engine) 

Serial No. 0685338Xgenerator) histalled",- 2001 
5.7L-053^9.(engine) V':". . ' 

Control 
Equipment 

None 

Oxidation 
Catalyst 

: icpntrollers 

None 

*The term "rebuilt" is not to be confused with the term "reconstrafetion", as-defmed in 40 CFR 63,2 According to BP, these 
engines have previously operated at other facilities and have been modified for a cost less than 50% ofthe cost to purchase a 
new engine, and are thereforejiot considered "reconstructed" after 6/12/2006 and thus not subject to 40 CFR pan 60, subpart 
JJJJ orpart63, subpartZZZZ. 



Table 4 -

Emission 
Unit ID 

C4 

WPl 
WP2 

Gl 

Emission Units - Altemative Operating Scenario #2 
BP Wolf Pouit Compressor Station 

Description 

1323 hp, lean bum, natural gas-fired Waukesha 
L7042GL Compressor Engines 

Serial No. 351077 Rebuilt*/histalled: 9/11/2007 
(consttucted 2001 at BP Red WiUow) 

1895 hp, lean bum, natural gas-fired Caterpillar 
G3606 Compressor Engines , "r 
(either PCF or 129"? ECM). -' 

Serial No. IBD Projected bisfallMion: 2008/2009 
Serial No. IBD Projected hist^lation: 2008/2009 
59 hp, lean bum, nattiral gas-fired KohlerSORZGB 

Gas Generator Set (GM'5.7 liter engine) 

Serial No. 0685338 (generator) Installed: 2001 
5.7LrQ5349 (engine) 

Control 
Equipment 

Oxidation 
Catalyst 

conttoUer (not 
federally 

' enforceable) 
Oxidation 
Catalyst 

conttolleis 

None... -y 

*The term "rebuilt" is not to be confused with the temi Reconstruction", as defined in 40 CFR 63.2. According to BP, this 
engine has previously operated abnother facilityand has beeainodified for a cost less than 50% of the cost to purchase a new 
engine, and i^ therefore jiot considered "reconstructed" after J2/I9/2002 and thus not suhja^JajAQ CFR part 60, subpart JJJJ 
or part 63, subpart ZZZZ. \ "'^Xj'" '- W' 

Table 5 - Emission Units • • Proposed Altemative Operating Scenario #3 Equipment 
BP Wolf Point Compressor Station 

Emission 
Unit ED 

WPl 
WP2 
WP3 

Gl • ^F 

Description 

1895 hp, lean bum, natural gas-fired Caterpillar 
G3606 Compressor Engines 
(either 90°F or 129°F ECM) 

Serial No. IBD Projected Installation: 2008£009 
Serial No. TBD Projected histallation: 20082009 
Serial No. IBD Projected Installation: 20082009 
59 hp, lean bum, natural gas-fired Kohler 50RZGB 

Gas Generator Set (GM 5.7 liter engine) 

Serial No. 0685338 (generator) Installed: 2001 
5.7L-05349 (engine) 

Control 
Equipment 

Oxidation 
Catalyst 

conttolleis 

None 



Table 6 - Insignificant Emission Units (All Operating Scenarios) 
BP Wolf Point Compressor Station 

Emission 
Unit ID 

1 

2 . 

1 ^ 
4 

5 

6 

7 

8 

9 

10., 

11 

12 

13 -

14 

15 

Description 

Process Fugitive Emissions 

Compressor Blowdowns, max of 395 MMscf/yr 

4 - 500 gallon (or one 2,000 gallon) Used Oil Tanks 

4 - 500 gallon (or one 2,000 gallon) Lube Oil Tanks .',. 

1-300 bbl Produced Water Tank ~ , 

1-0.5 MMBtu/hr heater for the produced water tank 

1 - 300 bbl Produced Water/Oily Water Tank 

1 - 0.5 MMBtu/hr heater for the produced water/oily water tank 

2-286 bbl Water Tanks 

2-0.5 MMBtu/hr Heater for the water tanks ¥ 0 " 

1 - 575 gallon THG Tank - 'i;K, .-

l - 025 MMBtu/hr Dehy.Reboiler 

1 - 2.6 "MMscfd Glycol StillColunm Vent 

1 - 750 gallon Ethylene Glyct)l Tank | 

l-21.bbl Lube Oil Drip Tank | 

I.e. Changes in Facility Operating Scenario 
[40 CFR 71.7(e)(1), 71.6(a)(12) and (13), and 71.6(a)(3)(ii)] 

1. In accordance with Off Permit Changes condition V.Q.4. ofthis permit, the pemiittee shall 
provide contemporaneous written notice to EPA prior to installation of the replacement engines 

- that would constit] t̂ei«ach change in the specific facility operating scenarios described in 
Sections I.A. an l̂l̂ iB. above. 

2. For replacement engmes which trigger new applicable requirements (i.e., NSPS, NESHAP, 
etc.), the minor permit modification process (condition V.L ofthis permit) shall be utilized to 
maintain the pennitted emission limits ofthe replaced engine and incorporate the new 
applicable requfrements. 

3. Upon completion ofthe fmal phase ofthe engine replacement project, described m Section I.A. 
above, the permittee shall use the minor permit modification process (condition V.L ofthis 



permit) to establish Altemative Operating Scenario #3, including its associated emission limits 
and other specific requfrements, as the permanent permitted operating scenario for the facility. 
Installation of any additional insignificant emission units resulting from the engine replacement 
project shall be addressed as part ofthe same minor pemiit modification. 

,,5J§M%„ 
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n . Specific R e q u i r e m e n t s f o r Al te rna t ive O p e r a t i n g Scenarios # l a , # l b , # l c and #2 

Requfrements in this section ofthe permit have been created, at the permittee's request, to recognize 
emissions confrol equipment on engine units WPl and WP2 for limiting the PTE of carbon monoxide 
(CO), and formaldehyde (CH2O). 

[CAA 304(f)(4), 40 CFR 71.6(b) and 71.7(e)(I)(i)(A)(4)(i)] 

n.A Limitations on Use [40 CFR 71.7(e)(1), 71.6(a)(12) and (13), and 71:6(a)(3)(ii)] 

If any of the engine replacement altemative operating scenarios #1% #lh,'#lc, or #2, trigger 
applicability to new requirements that are not described in this section, theiisu^ ofthe Altemative 
Operating Scenario shall not be allowed. If a change would trigger'applicabilityto new requirements, 
the permittee shall make the change using the minor permit modification process (condition V.I. ofthis 
permit). 

II.B. Emission Limits 

Emissions from engine units WPl and WP2 equipped with oxidation catalysts shall not exceed: 

1. 1.04 pounds per hour of carbon monoiade (CO) emissions; and -

2. 0.67 pounds per hour of formaldehyde (CH2O) emis^ohsiv,.,,. 

II.C. AVork Practice and Operational Requirements 

1. Units WPl and WP2 are Caterpillar G3606 leanfrum natural gas compressor engines each with 
amaximumratingof 1,895 brake horsepower (bhp). Each engine shall be equipped with an 
oxidation catalyst confrol system capable; of reducing unconttolled emissions of CO and CH2O 
at maximum operating rate (90% to 110%"6f engine capacity) to achieve the emission limits in 
sedfionn.B. '"^.r^-U "? '> . 

2. The jjermittee shall follow, for each engine and its respective catalyst, the manufacturer's 
recommended maintenance schedule and procedures to ensure optimum perfonnance of each 
engine and catalyst, 

3. All emission units at fhe Wolf Point Compressor Station shall be fired only with natural gas. 
The natural gas sMl be pipeline-quality in all respects except that CO2 concenttation in the gas 
shall not be required to be v^thin pipeline-quality. 

[The purpose of this permit condition is to ensure there are no contaminants in the fuel that 
might foul the catalyst. CO2 is not a potential foulant of the catalyst.] 

4. The permittee shall install temperature-sensing devices before the oxidation catalyst for units 
WPl and WP2 in order to monitor the iitiet temperatures ofthe ca.talyst for each engine. Each 
temperature-sensing device shall be accurate to within 0.75% of span. 



5. The engine exhaust temperature for units WPl and WP2 at the inlet to the oxidation catalyst, 
shall be maintained at all times the engines operate at no less than 450°F and no more than 
1350°F. 

6. If the catalyst inlet temperature on any engine deviates from" the acceptable range listed for each 
engine in section II.C.5 above, then the following actions shall be taken: 

(a) Immediately upon determining a deviation ofthe catalyst inlef temperature, cortective 
action shall be taken on that engine to assess peifoimancejjroblems and/or tuning issues 
and the oxidation catalyst shall be inspected for possible damage and problems affecting 
catalyst effectiveness (including, but not limited to, p l u g ^ g , fouling, destmction, or 
poisoning of the catalyst). ,-'7> 

(b) If the problem can be conected by following the engine and/or the oxidation catalyst 
manufacturer's recommended procedures, then the permittee shall coirect the problem 
within 24 hours of inspecting the engine and oxidation catalyst. 

(c) If the problem can not be corrected using the manufacturer's recommended procedures, 
then the affected engine shall cease operating imme,djately and shaU not be retumed to 
routine service until the catalyst inlet temperature is-measured and found to be within 
the acceptable temperature range for that engine. Thei^ratittee shall also notify EPA in 
writing ofthe problem within \S working days of observing the problem and include in 
the notification the cause ofthe problem and a conective action plan that outlines the 
steps and timeframe for bringing the mlet temperature range into compliance, (the 
corrective action may include removal and cleaning.of the oxidation catalyst according 
to the manufacturer's methods or replacement ofthe oxidation catalyst.) 

7. The permittee shall utilize pressure measuring technology on units WPl and WP2 m order to 
monitor pressure drop across the cat^yst. „ - " 

8. The pressure cfrop across the catalyst for units WP 1 and WP2 shall not change by more than 
two (2) inches of water at 100% load plus or minus 10% from the baseline pressure drop across 
the catalyst measured during the initial performance test. [Comment: Pressure drop is a good 
indication of catalyst operation; too low, the catalyst may be blown out; too high, it may be 
clogged]. 

9. If the pressure drop exceeds two (2) inches of water from the baseline pressure cfrop reading 
taken during the friitial performance test, the cause will be investigated. Investigation may 
include monitoring CO emissions to ensure the oxidation catalyst is functioning and testing the 
pressure ttansducers. If the cause is detennined to be the catalyst, then the catalyst shall be 
inspected and cleaned or replaced, if necessary. 

10. The permittee's completion of any or all ofthe actions prescribed by conditions II.C.6(a) 
through (c) and II.C.9 ofthis permit shall not constitute, nor qualify as, an exemption from any 
CO and CH2O emission limits in this pennit. 



II.D. Testing Requirements [40 CFR 71.6(a)(3)(i)(A)tiu-ough(C)] 

1. An initial perfonnance test shall be conducted for engine units WPl and WP2 for measuring 
CO and CH2O enussions from the engines to demonsfrate initial compliance with the emission 
limits in section II.B. The initial perfonnance tests shall be conducted wdthin ninety (90) 
calendar days of startup of WPl and WP2. 

2. Upon change out ofthe catalyst for engine units WPl and WP2, a performance test shall be 
conducted for measuring CO and CH2O emissions from the engines to demonsfrate compliance 
vrith the emission limits m section II.B and re-establish temperature and pressure conelations. 
The performance test shall be conducted within ninety (90) cailendar days ofthe catalyst change 
out. • ,^ \: 

3. The perfonnance test for CO shall be conducted in accordance with the test methods specified 
in 40 CFR part 60, appendix A. EPA Reference Method 10 shall be used to measure CO 
emissions. ^̂  

4. The performance test for CH2O shall be conducted in accordance with the test methods 
specified in 40 CFR part 63, appendix A, EPA Reference Method 320 or 323 shall be used to 
measure CH2O emissions. 

5. All tests for CO and CH2O emissions must iheetthe following requfrements: 

(a) All tests shall be performed at a maximum operating rate (90% to 110% of engine 
capacity). ^ -'>.?.-^^ = f 

(b) During each test run, data shall be collected^on all parameters necessary to document 
how CO and CH2O emissions in poundsper hour were measured or calculated (such as 
test run length, niinimiun saniple^vphirhe, volumetric flow rate, moisture and oxygen 
corrections, etc.). The temperature at the inlet to the catalyst and the pressure drop 
across the catalyst shaB also be measured and recorded during each test run for each 
engine, 

(c) Each source test shall consist of at least three (3)1 -hour or longer valid test runs. 
Emission results shall be reported as the arithmetic average of all valid test runs and 
shall be in terms of the emission limits (pounds per hour and grams per horsepower-
hour). .-, , 

(d) A sourcetestplan for engine units WPl and WP2, for CO and CH2O emissions shall be 
submitted to EPA for approval at least forty five (45) calendar days prior to the 
scheduled performance test. 

(e) The source test plan shall include and address the following elements: 

(i) Purpose of the test; 
(ii) Engines and catalysts to be tested; 
(iii) Expected engine operatuig rate(s) during test; 
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(iv) Schedule/dates for test; 
(v) Sampling and analysis procedures (sampling locations, test methods, laboratory 

identification); 
(vi) Quality assurance plan (calibration procedures and frequency, sample recovery 

and field documentation, chain of custody procedures); and 
(vii) Data processing and reporting (description of data handling and quality confrol 

procedures, report content). 

ILE. Monitoring Requirements [40 CFR71.6(a)(3)(i)(A)tiu•ough(C)]' 
l . The permittee shall measure CO emissions from uiuts WPl and WP2 at least semi-annually or 

once every six (6) month period to demonsfrate compliance with the emission limits in section 
II.B above. The two six month periods are Januaiy 1̂ ' through June 30* and July I'' through 
December 31^. To meet this requirement, the permittee" shall measure CO einissions from the 
engine unit using a portable analyzer and a monitoring protocol approved by EPA. The 
permittee shall submit the analyzer specifications and monitoring protocol to EPA for approval 
within forty-five (45) calendar days ofthe start-up WPl or WP2. Monitoring for CO emissions 
shall commence during the ffrst complete calendar quarterjollowing the permittee's submittal 
of the initial performance test results for CO to EPA. ' H '̂ . 

2. The permittee shall measure CH2O emissions from units WPl and WP2 at least annually or 
Once per calendar year to demonsfrate compliance with the emission limits in section II.B 
above. To meet this requfrement, the permittee shall measure CH2O emissions from the engine 
using the performance.test methods and requfrements listed in section II.D above and the test 
plan approved by EPA as required in sectionTI.D.5(d). Monitoring for CH2O emissions shall 
commence no sooner than the second calendar quarter after the permittee's submittal ofthe 
initial compliance test results for CH2O to EPA. 

3. The engine exhaust temperature at the inlet to the oxidation catalyst shall be measured at least 
once per week. ,Each temperature-sensing device shall be accurate to within 0.75% of span. 

4. The pressure cfrop across the oxidation catalyst shall be measured monthly. The pressure 
sensing devices shall be accurate to vrithin plus or minus one tenth (0.1) inches of water. 

ILF. Recordkeeping Requirements [40 CFR71.6(a)(3)(ii)] 

1. The pemiittee shall comply yvith the following recordkeeping requirements: 

(a) Records^shall be kept of all temperature and pressure measurements requfred by this 
permit. 

(b) Records shall be kept of vendor specifications for the temperature-sensing devices and 
pressure gauges. 

(c) Recordsshallbekeptofvendor specifications for the oxidation catalyst on WPl and 
WP2. 

(d) Records shall be .kept that are sufficient to demonsfrate, pursuant to condition II.C.3 of 
this permit, that the fuel for the engmes is pipeline-quality natural gas in all respects, 
with the exception of CO2 concentration in the natural gas. 

Tl 



2. The permittee shall keep records of all required testing (section II.D) and monitoring (section 
ILE) in this pennit. The records shall include the following: 

(a) The date, place, and time of sampling or measurements; . 

(b) The date(s) analyses were performed; 

(c) The company or entity that performed the analyses; .« *'"--.-, 

(d) The analytical techniques or methods used; 

(e) Theresultsof such analyses or measurements; and 

(f) The operating conditions as existing at the time of sampling or measurement, 

3. Records shall be kept of off-permit changes, as required by condition V.Q of this permit. 

4. The permittee shall retain records of all required monitoring data and support information for a 
period of at least 5 years from the date ofthe monitoring sample, measurement, report, or 
application. These records shall be madea.vallable upon request-by EPA. Support information 
includes all calibration and maintenanccrecbrds, all original strip-cfrart recordings for 
continuous monitoring instrumentation, and copies of all reports required by this permit. 

II.G. Reporting Requirements, [40 CFR 71.6(a)p)(iii)] 
*̂ "' '̂ X 

1. The permittee shall submit to EPA a written report of the results of the performance tests 
required in condition II.D. ofthis pennit. This report shall be submitted within sixty (60). 
calendar days ofthe date of testing coihpietapn! 

2. The permittee shaD submit tb EPA, as part ofthe senu-annual monitoring reports requfred by 
. ;0 IV.B ofthis permit, aTepdrt of any instances where the temperature at the inlet to the 

catalyst is outside the limits established in condition ILB., where the pressure cfrop across the 
catalyst is outside the limits established in the initial performance testing, or where an excursion 
ofthe CO or CH2O emission limits has occurred, as well as a description of any conective 
actions taken. If no such instances haye been detected, then a statement shall be provided to say 
so. 
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III. Specific Requirements for Alternative .Operating Scenario #3 

Requirements in this section ofthe permit have been created, at the permittee's request, to recognize 
emissions conttol equipment on engine units WPl, WP2, and WP3 for limiting the PTE of carbon 
monoxide (CO), and formaldehyde (CH2O). 

[CAA 304(f)(4), 40 CFR 71.6(b) and71.7(e)(l)(i)(A)(4)(i)] 

ni.A. Lhnitations on Use [40 CFR 71.7(e)(1), 71.6(a)(12) and (13), an(J^71:6(a)(3)(ii)] 

If Altemative Operating Scenario #3 triggers applicability to new requifefnents that are not described in 
this section, then use ofthe Altemative Operating Scenario shall not be allowed. If the change would 
trigger applicability to new requirements, the permittee shall niake the change using the minor pennit 
modification process (condition V.I. ofthis permit). 

III.B. Emission Limits 

Emissions from engine units WPl, WP2, WP3 equipped vrith'oxidation catalysts shall not exceed: 

1.. 1.04 pounds per hour of carbon monoxide (CO) emissions; "and 

2. 0.67poiindsperhoiir of formaldehyde (CH20yeti[USsions. 

III.C. Work Practice and Operational Requirements 

1. Units WPl, WP2, and WP3 are Caterpillar G3606 lean bum natural gas compressor engines 
each with a maximum rating of 1,895 brake horsepower (bhp). Each engine shall be equipped 
with an oxidation catalyst confrol system capaWei of reducing unconttolled emissions of CO and 
CH2O emissions at maximum operating rate'(90% to 110% of engine capacity) to achieve the 
emission limits in section'IILB. 

2. The permittee shall follow, for eachjengine and its respective catalyst, the manufacturer's 
recommended maintenance schedule and procedures to ensure optimum performance of each 
engine apd catalyst. 

3. All emission units at the Wolf Pomt Compressor Station shall be fired only with natural gas. 
The natural gas shall be pipeline-quality in all respects except that CO2 concenfration in the gas 
shall not be required to be within pipeline-quality. 

[The purpose of this permit condition is to ensure there are no contaminants in the fuel that 
might foul the catalyst. CO2 is not a potential foulant ofthe catalyst.] 

4. The permittee shall install temperature-sensing devices before the oxidation catalyst for units 
WPl, WP2, and WP3 in order to monitor the inlet temperatures ofthe catalyst for each engine. 
Each temperature-sensing device shall be accurate to within 0.75% of span. 
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5. The engine exhaust temperature for units WP 1, WP2, and WP3 at the inlet to the oxidation 
catalyst, shall be maintained at all times the engines operate at no less than 450°F and no more 
tiian 1350°F. 

6. If the catalyst inlet temperature on any engine deviates from the acceptable range listed for each 
engine in section III.C.5. above, then the following actions shall be taken: 

(a) Immediately upon determining a deviation ofthe catalyst inlet temperature, corrective 
action shall be taken on that engine to assess perfonnance prdSierns and/or tuning issues 
and the oxidation catalyst shall be uispected for possible 'damage and problems affecting 
catalyst effectiveness (including, but not limited to, plugging, fouling, destmction, or 
poisoning ofthe catalyst). . ' -

(b) If the problem can be corrected by followin^^he"engine and/or thetOjddation catalyst 
manufacturer's recommended procedures, then the permittee shall correct the problem 
vrithin 24 hours of inspecting the engine and oxidation catalyst. 

(c) If the problem can not be corrected using the manufacturer's recommended procedures,, 
then the affected engine shall cease operating imniediately and shall not be retumed to 
routine service until the catalyst inlet temperature is rheasured and found to be within 
the acceptable temperature range for that engine. The permittee shall also notify EPA in 
writmg ofthe problem within 15 working days of observing the problem and include in 
the notification the cause ofthe problem and a corrective action plan that outluies the 
steps and timeframe for bringing the inlet temperature range mto compliance. (The 
corrective acdonltnay include removal and cleaning ofthe oxidation catalyst according 
to the maiiufacturer^S methods or replacement of the oxidation catalyst.) 

7. The permittee shall utilize pressure measuring technology on uitit's WPl, WP2, and WP3 in 
order to monitor pressure (frop acrossMeeatalyst. 

8. The pressure drop across the catalyst for imits WPl, WP2, and WP3 shall not change by more 
than two (2) inches of water at 100%«load plus or minus 10% from the baseline pressure cfrop 
across the catalyst measured during the; initial performance test. [Comment: Pressure drop is a 
good indication of catalyst operation; too low, the catalyst may be blown out; too high, it may 
be cloggedji. '̂ -v 

9. If the pressure drop exceeds two (2) inches of water from the baseline pressure drop reading 
taken during the initial perfonnance test, the cause will be investigated. Investigation may 
include moniioring GO emissions to ensure the oxidation catalyst is fimctioning and testing the 
pressure ttansducers. If the cause is determined to be the catalyst, then the catalyst shall be 
inspected and cleaned or replaced, if necessary. 

10. The permittee's completion of any or all ofthe actions prescribed by conditions III.C.6(a) 
through (c) and III.C.9. ofthis permit shall not constitute, nor qualify as, an exemption from 
any CO and CH2O emission limits in this pennit. 
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III.D. .Testing Requirements [40 CFR71.6(a)(3)(i)(A)tiu-ough(C)] 

1. An initial performance test shall be conducted for engine units WP 1, WP2, and WP3 for 
measuring CO and CH2O emissions from the engines to demonsfrate initial compliance with 
the emission limits in section in.B. The imtial performance tests shaU be conducted within 
ninety (90) calendar days of startup of WPl, WP2, and WP3. 

2. Upon change out ofthe catalyst for engine units WPl, WPl, and WP3, a performance test shall 
be conducted for measuring CO and CH2O emissions from the en^el^tp demonsttate 
compliance wdth the emission limits in section III.B. and re-establish temperature and pressure 
cortelations. The performance test shall be conducted vrithin ninety (90) calendar days ofthe 
ciatalyst change out. -;p 

3. The performance test for CO shall be conducted in accordance with the test methods specified 
in 40 CFR part 60, appendix A. EPA Reference Method 10 shall be used to frieasure CO 
einissions. •'.- ^ - '̂ -̂ »|:-v'' 

4. The performance test for CH2O shall be conducted in accordance with the test methods 
specified in 40 CFR part 63, appendix A. EPA Reference Method 320 or 323 shall be used to 
measure CH2O emissions. ' -

5. All tests for CO and CH2O emissions must meet the following requfrements: 

(a) All tests shall be performed at a niaximum operating rate (90% to 110% of engine 
capacity). 

(b) During each test run, data shall be collected on all parameters necessary to document 
how CO ahd CH2O emissions in poundsper hour were measured or calculated (such as 
test run length, minimum sample volume, volumetric flow rate, moisture and oxygen 
corrections, etc.). "Hie temperature at the inlet to the catalyst and the pressure cfrop 
across theciatalyst shall also be measured and recorded during each test run for each 
engine. '. 

(c) Each source test shall consist of at least three (3)1 -hour or longer valid test runs. 
Emission results Tshall be reported as the arithmetic average of all valid test runs and 
shall-be in termsof the emission limits (pounds per hour and grams per horsepower-
hour). -..-„ .7 • 

(d) A source test plan for engme units WPl, WP2, and WP3 for CO and CH2O emissions 
shall be submitted to EPA for approval at least forty five (45) calendar days prior to the 
scheduled perfonnance test. 

(e) The source test plan shall include and adcfress the following eleihents: 

(i) Purpose of the test; 
(ii) Engines and catalysts to be tested; 
(iii) Expected engine operating rate(s) during test; 
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(d) Records shall be kept that are sufficient to demonsttate, pursuant to condition ni.C.3. 
ofthis pennit, that the fiiel for the engines is pipeline-quality natural gas in all respects, 
with the exception of CO2 concenfration in the natural gas. 

2. The permittee shall keep records of all required testing (section III.D.) and monitoring (section 
III.E.) in this permit. The records shall uiclude the following: 

(a) The date, place, and time of sampling or measurements; 

(b) The date(s) analyses were performed; - ' ' '. 

(c) The company or entity that performed the analyses; , 

(d) The analytical techniques or methods used; "̂ 1̂11:̂  

(e) The results of such analyses or measurements; and . # • 

(f) The operating conditions as existing at the time of sampling or measurement. 

3. Records shall be kept of off-permit changes, ̂ as requfred by condition V.Q. of this permit. 
X '•' ^*' 'w \^ 

4. The permittee shall retain records of all required monitoring data and support information for a 
period of at least 5 years from the date ofthe monitoring sample, measurement, report, or 
application. These recordJs shall be made available upon request by EPA. Support information 
includes all calibration and mmntenance records, all original strip-chart recordings for 
continuous monitoring instrumentation, and copies of all reports requfred by this pennit. 

III.G. Reporting Requirements [40 CFJl 71.6(a)(3)(iii)] 

1. The permittee shall submit to EPA a written report ofthe results ofthe perfonnance tests 
required in condition in.D. of tiiis permit. This report shall be submitted within sixty (60) 
calendar days of the date of testmg completion. 

2. The periiiittee shall submit to EPA, as part ofthe semi-annual monitoring reports required by 
condition IV,B. ofthis permit, a report of any instances where the temperature at the inlet to the 
catalyst is outside the limits established in condition III.C., where the pressure drop across the 
catalyst is outside lhe limits established in the initial performance testing, or where an excursion 
ofthe CO or CH2O emission limits has occurred, as well as a description of any corrective 
actions taken. If no such instances haye been detected, then a statement shall be provided to say 
so. 
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IV. Facility-Wide Requirements 

Conditions in this section ofthe permit apply to all einissions units located at the facility, including any 
units not specifically listed in Tables 2 through 6 of section I.B. 

[40 CFR 71.6(a)(1)] 

rV.A. General Recordkeeping Requirements [40 CFR 71.6(a)(3)(ii)] 

The permittee shall comply with the followmg generally applicable recordkeepmg requfrements: 

1. If a permittee determines that his or her stationary source that emits (or has the potential to 
emit, without considering confrols) one or more hazardous afr pollutaiite is not subject to a 
relevant standard or other requirement established under 40^CFR part Sij^the pemiittee shall 
keep a record ofthe applicability determination at the Operations Center*fof a period of 5 years 
after the determination, or until the source changes its operations to become an affected source, 
whichever comes ffrst. The record ofthe applicability determination shall include an analysis 
(or other infonnation) that demonsfrates why the owner or operator believes the source is 
unaffected (e.g., because the source is an area source). The analysis (or other information) shall 
be sufficiently detailed to allow the Adminisfrator to make a finding about the source's 
applicability status with regard to the relevant standard or other requfrement. If relevant, the 
analysis shall be performed in accordance vrith requfrements established in subparts of 40 CFR 
part 63 for this purpose for particular categories of stationary sofrrbes. If relevant, the analysis 
should be performed in accordance with'EPA guidance'materials published to assist sources in 
making applicability detemiinations under secfion 112, if any. 

[40 CFR 63.10(b)(3)] 

1. 

2. The permittee is an owner or bperator of a glycol dehydration unit that is exempt from the 
control requirements under §€3.764(e)(l). The permittee shall retain the GRI-GLYCalc 
determination used to demonsfrate tiiat abtfral average benzene emissions are below 1 tpy. 

>V. . [40 CFR 63.774(d)(1)] 

3. Records shall be kept bf-off-pemiit changes, as requfred by condition V.Q. of this permit. 

IV.B. GenerafReporting Requirements [40 CFR 71.6(a)(3)(iii)] 

The permittee shall submit to EPA reports of any monitoring and recordkeeping requfred under 
this pennit semi-annually by April 1*" and October I''' of each year. The report due on April 1** 
shall cover the prior six-month period from July 1̂^ through December 31". The report due on 
October l" shall cover the prior six-month period from January l" through June 30*. All 
instances of deviations from permit requirements must be clearly identified in such reports. All 
required reports must be certified by a responsible official consistent vrith section V.E. ofthis 
permit. 

2. The permittee shall promptly report to the EPA Regional Office deviations from permit 
requirements, including those attributable to upset conditions as defined in this permit, the 
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probable cause of such deviations and any conective actions or preventive measures taken. 
"Prompt" is defined as follows: 

(a) Any definition of "prompt" or a specific timeframe for reporting deviations provided in 
an underlying applicable requfrement as identified in this permit; 

(b) Where the underlying applicable requfrement fails to address the time frame for 
reporting deviations, reports of deviations vrill be submitted based on the following 
schedule: /'*"*. 

(i) For emissions of a hazardous afr pollutant or a toxic afr pollutant (as identified 
in the applicable regulation) that continue for more than an hour in excess of 
permit requfrements, the report must be made within 24 hours of the occunence. 

(ii) For emissions of any regulated ajijibllutant, excluding a hazardous air pollutant 
or a toxic afr pollutant that copt!i|%| for more.than two hours in excess of 
pennit requfrements, the report miistbe made within 48 hours. 

(iii) For all other deviations from pemut requirements, the report shall be submitted 
with the semi-annualipipnitoring report. 

3. If any of the conditions in IV.B.2.(b)(i) or (ii); are met, the source must notify EPA by 
telephone (1-800-227-8917) or facsimile (303-3;2-60643 based on tiie timetables listed above. 
[Notification by telephone or fax must specify that this notification is a deviation report for a 
part 71 permit]. A written notice, certified consistent with section V.E of this permit must be 
submitted vrithin 10 working days ofthe occifrrence. All deviations reported under this section • 
must also be identified in thej6-Tnonth report reiqufred under pennit condition IV.B.l. 

[Explanatory note: To helpjjdrt 7Lpermittees meet reporting responsibilities, EPA has 
developed a form "J'DR "farjprompt deviation reporting. The form may be found on EPA 
website at: http'ffvfww.epd.g6v/air/oaqps/vermits/n71 forms.html] 

4. "Deviation" means any situation in which an emissions unit fails to meet a permit term or 
condition. A deviation is not always a violation. A deviation can be detemiined by observation 
or through review of data obtained from any testing, monitoring, or recordkeeping established 
in accordance vrith §71.6(a)(3)(i) and (a)(3)(ii). For a situation lastmg more than 24- hours 
which constitutes SL deviation, each 24 hour period is considered a separate deviation. Included 
in the meaning of deviation are any of the following: 

(a) A situation where emissions exceed an emission limitation or standard; 

(b) A situation where process or enussions confrol device parameter values indicate that an 
emission limitation or standard has not been met; 

(c) A situation in wliich observations or data collected demonstrate noncompliance with an 
emission limitation or standard or any work practice or operating condition requfred by 
the pennit; or 
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(d) A situation in which an exceedance or an excursion, as defined in 40 CFR part 64 
occurs. 

rV.C. Permit Shield [40 CFR 71.6(f)(3)] 

1. Nothing in this permit shall alter or affect the following: 

(a) The liability of a permittee for any violation of applicable requirements prior to or at the 
time of permit issuance; 

(b) The ability ofthe EPA to obtain infonnation under section 114 ofthe Clean Air Act or; 

(c) The provisions of section 303 ofthe Clean Afr Act (emergency orders), including the 
authority of the Adminisfrator under that section. l.v, 

IV.D. Alternative Operating Scenarios [40 CFR 71.6(a)(9) and 40 CFR 71.6(a)(3)(ii)] 

Engine Replacement^OverhauI • 

1. Replacement of an existing pennitted compressor engine vrith a new or overhauled 
engine ofthe same make, model, horsepower rating, and Coiifigured to operate in the 
same manner as the engine being replaced, Mdiwhich satisfies all ofthe provisions for 
Off Pennit Changes, including the provisions speGific to engme replacement, shall be 
considered an dloy^d altemative operating scenario under this permit. 

2. Any emission limits, requirements, confrol technologies, testing, or provisions that 
apply to engines thatare^replaced under this Altemative Operating Scenarios section 
(includes, but is not limited tpthe specific Altemative Operating Scenarios described in 
Section LA. of this permit) shall EIISO apply to the replacement engines. 

3. A replacement engine for units WP 1, WP2, or WP3 shall be considered a new imit and 
thus subject to the initial compliance test requfred by conditions II.D., III.D., and all 
other conditions applicable to units WPl, WP2, and WP3 in this permit. 

4. Replacement ofa permitted compressor engine vrith an engine subject to 
40 CFR part 60, subpart JJJJ is not allowed under this altemative operating scenario. 

5. Replacerhent of a pennitted compressor engine with an engine subject to 
40 CFR part 63, subpart ZZZZ is not allowed under this altemative operating scenario, 

[Explanatory note: This section was included to allow for Off-Permit replacement of engines 
that may have existing federally enforceable limits. As mentioned in permit condition L C, for 
replacement engines which trigger new applicable requirements (i.e., NSPS, NESHAP, etc.), 
the minor permit modification process (condition V.L of this permit) shall be utilized to 
maintain the permitted emission limits ofthe replaced engine and incorporate the new 
applicable requirements.] 
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V. Part 71 Administrative Requirements 

V.A. Annual Fee Payment [40 CFR 71,6(a)(7) and 40 CFR 71.9] 

1. The permittee shall pay an annual pennit fee in accordance vrith the procedures outlined below. 

[40 CFR 71.9(a)] 

2. The permittee shall pay the annual permit fee each year no later than April l". The fee shall 
cover the previous calendar year. 

[40 CFR 71.9(h)] 

3. The fee payment shall be in United States currency and shall be paid by money order, bank 
draft, certified check, corporate check, or elecfronic fiands fransfer payable to the order ofthe 
U.S. Environmental Protection Agency. J-- '":""?'., 

[40GFR71.9(k)(l)] 

4. The permittee shall send fee payment and a completed fee filing form to; 

For regular U.S. Postal Service mail For non-U.S. Postal Service Express mail 
(FedEx, AirbonieiiDHL, and UPS) 

U.S. Environmental Protection Agency U.S. Bank',.. 
FOIA and Miscellaneous Payments Govemment'Lockbox 979078 
Cincinnati Finance Center'- - > U.S. EPA FOIA & Misc. Payments 
P.O. Box 97907S'. - 1005 Convention Plaza 
St. Louis, MO 63197-9000 ^: s|-pD-C2-GL 

A - , St. Louis, MO 63101 

^ ^ ' [40CFR71.9(k)(2)] 

5. The permittee shall send an updatedsfee calculation worksheet form and a photocopy of each 
fee payment check (or other confumation of actual fee paid) submitted annually by fhe same 
deadline as required for'fee payment to the address listed in section V.E. ofthis permit. 

[40 CFR 71.9(h)(1)] 

[Explanatory note: The fee filing form "FF" and the fee calculation worksheet form "FEE" may 
be found on EPA website at: http://v\rww.epa.gov/air/oaqps/permits/p7 lforms.html] 

6. Basis for calculating annual fee: 

(a) The annual emissions fee shall be calculated by multiplying the total tons of actual 
emissions of all "regulated pollutants (for fee calculation)" emitted from the source by 
the presumptive emissions fee (in dollars/ton) in effect at the time of calculation. 

[40 CFR 71.9(c)(1)] 
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(i) "Actualemissions"means the actual rate of emissions in tpy of any regulated 
pollutant (for fee calculation) emitted from a part 71 source over the preceding 
calendar year. Actual emissions shall be calculated using each emissions unit's 
actual operating hours, production rates, in-place control equipment, and types 
of materials processed, stored, or combusted during the precedmg calendar 
year. 

[40 CFR 71.9(c)(6)] 

(ii) Actual emissions shall be computed using methods requfred by the permit for 
determining compliance, such as monitoring ot source testing data. 

• .-, [40 CFR 71.9(h)(3)] 

(iii) If actual emissions cannot be detennined using the compliance methods in the 
pennit, the permittee shall use other federally recogiuzed procelifress-

[40 CTR 71.9(e)(2)] 

[Explanatory note: The presumptive fee amount is revised each calendar year to 
account for inflation, and it is available from EPAprior to the start of each 
calendar year.] " •. , 

(b) The permittee shall exclude the following emissions from the calculation of fees: 

(i) The amount crftactual emissions of each regulated pollutant (for fee calculation) 
tnaflhe source-emits in excess of 4,000 tons per year. 

: • ' ^ • [40CFR71.9(c)(5)(i)] 

(ii) Actual emissions of any regulated pollutant (for fee calculation) already mcluded 
in tiie fee calculation. 

[40CFR71.9(c)(5)(ii)] 

(in) The quantity of actual emissions (for fee calculation) of insignificant activities 
[defined in §71.5(c)(l l)(i)] Or of insignificant emissions levels from emissions 
units identified in the permittee's application pursuant to §71.5(c)(l l)(ii). 

[40CFR71.9(c)(5)(iii)] 

Fee calculation worksheets shall be certified as to tmth, accuracy, and completeness by a 
responsible official. 

[40 CFR 71.9(h)(2)] 

[Explanatory note: The fee calculation worksheet form already incorporates a section to help 
you meet this responsibility.] 
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8. The permittee shall retain fee calculation worksheets and other emissions-related data used to 
detennine fee payment for 5 years following submittal of fee payment. [Emission-related data 
•include, for example, emissions-related forms provided by EPA and used by the permittee for 
fee calculation purposes, emissions-related spreadsheets, and emissions-related data, sUch as 
records of emissions monitoring data and related support infonnation required to be kept in 
accordance vrith §71.6(a)(3)(ii).] 

[40CFR71.9(i)] 

9. Failure ofthe permittee to pay fees in a timely manner shall subject the permittee to assessment 
of penalties and interest in accordance vrith §71.9(1). i^' 

[40 CFR 71.9(1)] 

10. When notified by EPA of underpayment of fees, the pemiittee shall remit full payment within 
30 days of receipt of notification. ' -

-[40CFR71.90)(2)] 

11. A permittee who thinks an EPA assessed fee is in error and who vrishes to challenge such fee, 
shall provide a written explanation ofthe alleged error to EPA along with flill payment ofthe 
EPA assessed fee. 

~;,,V [40CFR7l.9G)(3)] 

V.B. Annual Emissions Inventory [40CFR71~9(h)C13and(2)] W 

The permittee shall submit an annual emissions report of its actual emissions for both criteria 
pollutants and regulated HAPS for this facility for the preceding calendar year for fee assessment 
purposes. The annual emissions report shall be certified by a responsible official and shall be 
submitted each year to EPA on April 1^'. %..,:.-

The annual emissions report shall be subnntted to EPA at the adcfress listed in section V.E. ofthis 
pennit. " , - - * •' 

[Explanatory note: An annual emissioris report, required at the same time as the fee calculation 
worksheet'by §71.9(h), has been incorporated into the fee calculation worksheet form as a 
convenience.] ' 

V.C. Compliance Requirements 

1. Compliance vrith the Permit 

(a) The permittee must comply with all conditions ofthis part 71 permit. Any permit 
noncompliance constitutes a violation ofthe Clean Afr Act and is grounds for 
enforcement action; for pemiit termination, revocation and reissuance, or modification; 
or for denial of a permit renewal application. 

[40CFR71.6(a)(6)(i)] 
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(b) It shall not be a defense for a permittee in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity m order to maintain compliance with 
the conditions ofthis permit. 

[40CFR71.6(a)(6)(ii)] 

(c) For the purpose of submitting compliance certifications in accordance with section 
V.C.2 of this permit, or establishing whether or not a person has violated or is in 
violation of any requfrement ofthis permit, nothing shall preclude the use, including the 
exclusive use, of any credible evidence or information, relevant to whether a source 
would have been in compliance vrith applicable requirements if the appropriate 
performance or compliance test or procedure had beeri performed. 

[Section 113(a) and 113(e)(l)of fte Act, 40 CFR 51.212, 52.12, 52.33, 
•-^.60.11(g), and 61.12.] 

Compliance Certifications , % 

The permittee shall submit to EPA a certification of compliance with permit terms and 
conditions, including emission limitations, standards, or work practices aimually by April l", 
and shall cover the preceding calendar year. 

[Explanatory note: To help part 71 permittees meet reporting responsibilities, EPA has 
developed a reporting form for annual compliance certifications. The form may be found on 
EPA website at: http://www. epa. sov/air/oaqps/permits/p7.1 forms, html J 

The compliance certification shall be certified as to tmth, accuracy, and completeness by a 
responsible official consistent vrith §71.5(d). 

V . . [40 CFR 71.6(c)(5)] 

(a) The certification shall include the follovring: 

(i) Identification of each permit term or condition that is the basis of the 
certificafion. 

(ii) The identification ofthe method(s) or other means used for determining the 
compliance status of each term and concUtion during the certification period, and 
whether such methods or other means provide continuous or intennittent data. 
Such methods and other means shall include, at a minimum, the methods and 
means required in this pennit. If necessary, the permittee also shall identify any 
other material information that must be included in the certification to comply 
vrith Section 113(c)(2) ofthe Clean Air Act, which prohibits knovringly making 
a false certification or omitting material information. 

(iii) The status of compliance vrith each term and condition of the permit for the 
period covered by the certification based on the method or means designated in 
(ii) above. The certification shaU identify each deviation and take it into account 
in the compliance certification. 
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(iv) Such other facts as the EPA may requfre to determine the compliance status of 
the source. 

(v) Whether compliance with each permit term was continuous or intermittent. 

[40CFR71.6(c)(5)(iii)] 

2. Compliance Schedule 

3. For applicable requfrements vrith which the source is in compliance, the source will continue to 
comply vrith such requfrements. 

, , [40CFR71.5(c)(8)(iii)(A)] 
> ' ^ ^ , • 

4. For applicable requirements that vrill become effective during the permit term, the source shall 
meet such requirements on a timely basis. : '>; - .-

i l l ; [40 CFR 7L5(c)(8)(iii)(B)] 

V.D. Duty to Provide and Supplement Information ' |̂fe. 
[40 CFR 71.6(a)(6)(v), 71.5(a)(3), and 71.5(b)] & . 

1. The permittee shall fiimish to EPA, within a reasonable time, any information that EPA may 
request in writing to determine whether cause exists for modifying, revoking, and reissuing, or 
terminating the pemiit,_or to determine compliance with the permit. Upon request, the 
permittee shall also fiiimish to the EPA copies of records that are requfred to be kept pursuant to 
the terms of thcpermit, including information^claimed to be confidential. Information claimed 
to be confidential must be accompanied by a cilaim of confidentiality according to the 
provisions of 40 CFR part 2, subpart B. 

[40 CFR 71.6(a)(6)(v) and 71.5(a)(3)] 

2. The permittee, upon becoming aware that any relevant facts were omitted or incorrect 
infbrmation was submitted in thejperinit application, shall promptly submit such supplementary 
facts or corrected information. In^addition, a permittee shall provide additional information as 
necessaiy to adcfress any requirements that become applicable after the date a complete 
application is filed, but prior to release of a cfraft pennit, 

[40 CFR 71.5(b)] 

V.E. Submissions [40GFR 71.5(d), 71.6(c)(1) and 71.9(h)(2)] 

1. Any document (application form, report, compliance certification, etc.) requfred to be submitted 
under this pennit shall be certified by a responsible official as to truth, accuracy, and 
completeness. Such certifications shall state that based on information and belief formed after 
reasonable inquiry, the statements and information in the document are tme, accurate, and 
complete. 
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[Explanatory note: EPA has developed a reporting form "CTAC" for certifying truth, accuracy 
and completeness of part 71 submissions. The form may be found on EPA website at: 
http://www. epa. ̂ ov/air/oaqps/perm'its/p 71 forms, html] 

5. Any documents required to be submitted under this permit, including reports, test data, monitoring 
data, notifications, compliance certifications, fee calculation worksheets, and applications for 
renewals and pemiit modifications shall be submitted to: 

Part 71 Permit Contact fe#^%., 
Afr Program, 8P-AR ^^-^ . 
U.S. Environmental Protection Agency, jp^&fy,,^ 
1595 Wynkoop Sfreet *g? ""tf 
Denver, Colorado 80202-1129 rf^/"'. 

V.F. Severability Clause [40 CFR 71.6(a)(5)] 

The provisions ofthis permit are severable, and in the everft-of any chkllenge to any portion ofthis 
pennit, or if any portion is held mvalid, the remaining pemiit conditions shall remain valid and in 
force. " 

V.G. Permit Actions [40 CFR 71.6(a)(6)(iii)] r •-

This pennit may be modified, revoked, reopened, and reissued, or terminated for cause. The filing ofa 
request by the permittee for a permit modification,-revocation and reissuance, or tennination, or ofa 
notification of plarmed changes-or;aiiticipated noncompliance does not stay any pemiit condition. 

V.H. Administrative Permit Amendments [40 CFR 71.7(d)] 

1. " „ V ME"- -̂  

1. The permittee may recpiestthe use of .adminisfrative permit amendment procedures fbr a pennit 
revision that:" 

,k(j^ Corrects typographical errors; 

(b) ;;ldentifies a change in the name, adcfress, or phone number of any person identified in 
the permit, or provides a similar minor administtative change at the source; 

(c) Requires more'frequent monitoring or reporting by the pemiittee; 

(d) Allows for a change in ownership or operational confrol of a source where the EPA 
determines that no other change in the pennit is necessary, provided that a written 
agreement containing a specific date for fransfer of pennit responsibility, coverage, and 
liability between the current and new permittee has been submitted to the EPA; 

(e) Incorporatesintothepart 71 permit the requirements from preconstmction review 
permits authorized under an EPA-approved program, provided that such a program 
meets procedural requirements substantially equivalent to the requirements of §§71.7 
and 71.8 that would be applicable to the change if it were subject to review as a pemiit 
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modification, and compliance requfrements substantially equivalent to those contained 
in §71.6; or 

(f) Incorporates any other type of change which EPA has detemiined to be similar to those 
listed above in subparagraphs (a) through (e) above. [Note to permittee: If 
subparagraphs (a) through (e) above do not apply, please contact EPA for a 
determination of similarity prior to submitting your request for an administrative permit 

. amendment under this provision.] 

V.I. Minor Pennit Modifications [40 CFR 71.7(e)(1)] 4. 

1. The permittee may request the use of minor permit modification procedures only for those 
modifications that: ^i. . \ j ' -

(a) Do not violate any applicable requirement; 

(b) Do not involve significant changes to existing monitoring, reporting, or recordkeeping 
requirements in the pennit; 

(c) Do not require or change a case-by-case determination of an emission limitation or other 
standard, or a source-specific determination for temporary sources of ambient impacts, 
or a visibility or increment analysis; 

(d) Do not seek to establish or change a permit terin of condition for which there is no 
corresponding underljting applicable requirement and that the source has assumed to 
avoid an applicable requirement to which the source would othervrise be subject. Such 
terms and conditions include: 

(i) A federaUy.enforceabfeleinissibns cap assumed to avoid classification as a 
' modification under any provision of title I; and 

;|f;iJ:, (ii) An alternative enussiGhs limit approved pursuant to regulations promulgated 
%|;:' under section 112(i)(5) ofthe Clean Afr Act; 

(e) ArSnot modifications under any provision of title I ofthe Clean Afr Act; and 

(f) Are not required to be processed as a significant modification. 

[40CFR71.7(e)(l)(i)(A)] 

2. Notwithstanding the list of changes ineligible for minor permit modification procedures in 
paragraph 1 above, minor pennit modification procedures may be used for pennit modifications 
involving the use of economic incentives, marketable permits, emissions frading, and other 
similar approaches, to the extent that such minor pennit modification procedures are explicitly 
provided for in an applicable implementation plan or in applicable requirements promulgated 
by EPA. 

[40CFR71.7(e)(l)(i)(B)] 
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3. An application requesting the use of minor pemiit modification procedures shall meet the 
requirements of §71.5(c) and shall include the follovring: 

(a) A description ofthe change, the emissions resulting from the change, and any new 
appHcable requfrements that vrill apply if the change occurs; 

(b) The source's suggested draft permit; 

(c) Certification by a responsible official, consistent vrith §71.5(d), that the proposed 
modification meets the criteria for use of minor permit modification procedures and a 
request that such procedures be used; and 

(d) Completed forms for the permitting authorityto use to notify affected States as required 
under §71.8. 

[40CFR71.7(e)(l)(ii)] 

4. The source may make the change proposed in its minor permit modification application 
immediately after it files such application. After the source makes the change allowed by the 
preceding sentence, and until the permitting authority takes any ofthe actions authorized by 
§71.7(e)(I)(iv)(A) through (C), the source must comply vrith both the applicable requirements 
governing the change and the proposed permit terms and conditions. During this time period, 
the source need not comply vrith the existing pennit tenns and conditions it seeks to modify. 
However, if the source fails to comply with its proposed permit terms and conditions during 
this time period, the existing permit terms and conditions it seeks to modify may be enforced 
against it. • ft 

[40CFR71.7(e)(l)(v)] 

5. The pernut sWeld under §71.6(f)-ni^liio]Uextehd to minor permit modifications. 

' ' ^ . [40CFR71.7(e)(l)(vi)] 

V.J. Group Processing of Minor Permit Modifications. [40 CFR 71.7(e)(2)] 

1. (jToup processing of modifications by EPA may be used only for those permit modifications: 

(a) That meet the criteria for minor permit modification procedures under section V.I. of 
this permit; and 

(b) That collectively are below fhe threshold level of 10 percent ofthe emissions allowed by 
the permit for the emissions unit for which the change is requested, 20 percent ofthe 
applicable definition of major source in §71.2, or 5 tons per year, whichever is least. 

[40CFR71.7(e)(2)(i)] 

2. An application requesting the use of group processing procedures shall be submitted to EPA, 
shall meet the requirements of §71.5(c), and shall include the following: 
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(a) A description ofthe change, the einissions resulting from the change, and any new 
applicable requfrements that will apply if the change occurs; 

(b) The source's suggested cfraft permit; 

(c) Certification by a responsible official, consistent with §71.5(d), that the proposed 
modification meets the criteria for use of group processing procedures and a request that 
Such procedures be used; 

(d) A list ofthe source's other pending applications awaiting group processing, and a 
determination of whether the requested modification, aggregated vrith these other . 
applications, equals or exceeds the threshold set under subparagraph (l)(b) above; and 

(e) Completed forms for the permitting authority to use to notify affected States as requfred 
under §71.8. 

- [40CFR71.7(e)(2)(ii)] 

3. The source may make the change proposed in its minor permit modification application 
immediately after it files such application. After the source-makes the change allowed by the 
preceding sentence, and until the pennitting authority takes any ofthe actions authorized by 
§71.7(e)(l)(iv)(A) through (C), the source must comply vrith both the applicable requfrements 
goveming the change and the proposed permit temis and conditions. During this time period, 
the source need not comply vrith the existing permit terms and conditions it seeks to modify. 
However, if the source friilsto comply vrith its proposed permit terms and conditions during 
this time period, the existing permit terms and conditions it seeks to modify may be enforced -
against it. • 

' . ,̂  [40CFR71.7(e)(2)(v)] 

4. Thepermit shield under §71;6(f) does not extend to group processing of minor permit 
modifications. ' ' 

[40CFR71.7(e)(l}(vi)] 

V.K. Significant Permfr Modifications [40 CFR 71.7(e)(3)] 

1. The permittee must request the use of significant pennit modification procedures for those 
modifications that: -• 

(a) Do not qualify as imnor pemait modifications or as administtative amendments; 

(b) Are significant changes in existing monitoring permit terms or conditions; or 

(c) Arerelaxatiohsofreportingor recordkeeping permit terms or conditions. 

[40CFR71.7(e)(3)(i)] 
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2. Nothing herein shall be constmed to preclude the permittee from making changes consistent 
vrith part 71 that would render existing permit compliance terms and conditions frrelevant. 

[40CFR71.7(e)(3)(i)] 

3. Permitteesmustmeetallrequirementsof part 71 for applications, public participation, and 
review by affected states and tribes for significant permit modifications. For the application to 
be detennined complete, the permittee must supply all information that is requfred by §71.5(c) 
for pennit issuance and renewal, but only that information that is related to the proposed 
change. /̂  

[40 CFR 71.7(e)(3}(ii), 71.8(d), and 71.5(a)(2)] 

V.L. Reopening for Cause [40 CFR 71.7(f)] 

The pennit may be reopened and revised prior to expiration under any ofthe follovring circumstances: 

1. Additional applicable requirements under the Act become applicable to a major part 71 source 
vrith a remaining pennit term of 3 or more years. Such a reopening shall be completed not later 
than 18 months after promulgation ofthe applicable requirement. No such reopening is 
required if the effective date ofthe requfrement is later than the date on which the permit is due 
to expire, unless the original permit or any of its terms and conditions have been extended 

, pursuant to §71.7 (c)(3); 

2. Additional requirements (including excess emissions requfrements) become applicable to an 
affected source underlhe acid rain program.v,Upon approval by the Adminisfrator, excess 
emissions offsetplans shall bcdeemed to be incorporated into the pemiit; 

3. EPA determines that fhe permit contains a material niistake or that inaccurate statements were 
made in establishing the emissions standards or other terms or conditions ofthe permit; or 

4. EPA determines'thatthe permit must be revised or revoked to assure compliance vrith the 
applicable requirements. * r^ 

V.M. Property Rights [40CFR71.6(a)(6)(iv)] 

This permit does not'convey any property rights of any sort, or any exclusive privilege. 

V.N. Inspection and Entry [40 CFR 71.6(c)(2)] 

Upon presentation of credentials and other documents as may be requfred by law, the permittee shall 
allow EPA or an authorized representative to perform the follovring: 

1. Enter upon the permittee's premises where a part 71 source is located or emissions-related 
activity is conducted, or where records must be kept under the conditions ofthe pemiit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of the permit; 

30 



3. Inspect at reasonable times any facilities, equipment (includmg monitoring and afr pollution 
confrol equipment), practices, or operations regulated or requfred under the permit; and 

4. As authorized by the Clean Afr Act, sample or monitor at reasonable times substances or 
parameters for the purpose of assuring compliance vrith the pennit or applicable requfrements. 

V.O. Emergency Provisions [40 CFR 71.6(g)] 

1. In addition to any emergency or upset provision contained in any applicable requfrement, the 
permittee may seek to establish that noncompliance vrith a technology-based emission 
limitation under this pennit was due to an emergency. To>db so, tiie permittee shall 
demonsfrate the affirmative defense of emergency through properly signed, contemporaneous 
operating logs, or other relevant evidence that: 

(a) An emergency occurred and that the permittee can identify the cause(s) of the 
emergency; ' J-

(b) The pennitted facility was at the time being properly operated; 

(c) During the period ofthe emergency the permittee took all-reasonable steps to minimize 
levels of emissions that exceeded the emissions standards^ or other requfrements in this 
permit; and 

(d) Thepermitteesubmittednoticeoftheemergency to EPA vrithin 2 working days ofthe 
time when emission'liinitations were "exceeded due to the emergency. This notice must 
contain a description of the emergency,anyi steps taken to mitigate emissions, and 
cortective actions taken.- This notice fulfills the requfrements for prompt notification of 
deviations. . ' ~ 

2. In any enforcement proceedlng'the pemiittee attempting to establish the occifrrence of an 
emergency has the frurden of proof. 

3. An "emergency" means any situation arising from sudden and reasonably unforeseeable events 
beyond the conttol ofthe source, including acts of God, which situation requfres immediate 
cortective action to restore normal operation, and that causes the source to exceed a technology-
based emission limitation under the permit due to unavoidable increases in emissions 
attributable to the emergency. An emergency shall not mclude noncompliaiice to the extent 
caused by improperly designed equipment, lack of preventive maintenance, careless or 
improper operation, or operator errbr. 

y.P. Transfer of Ownership or Operation [40 CFR 71.7(d)(l)(iv)] 

A change in ownership or operational confrol ofthis facility may be freated as an adminisfrative permit 
amendment if the EPA determines no other change in this permit is necessary and provided that a 
written agreement containing a specific date for fransfer of pennit responsibility, coverage, and liability 
between the cmrent and new pemiittee has been subinitted to EPA. 
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V.Q. OffPermit Changes [40 CFR 71.6(a)(12) and 40 CFR 71.6(a)(3)(u)] 

The permittee is allowed to make certain changes vrithout a pemiit revision, provided that the 
follovring requirements are met, and that all records required by this section are kept at the Operations 
Center for a period of five years: 

1. Each change is not addressed or prohibited by this permit; 

2. Each change shall meet vrith all applicable requirements and shall not riolate any existing 
pennit term or condition; 

3. Changes under this provision may not include changesisubject to any requirement of 40 CFR 
parts 72 through 78 or modifications under any provision of title I of the'Clean Air Act; 

4. The permittee must provide contemporaneous iw^ften notice to EPA of each cliange, except for 
changes that qualify as insignificant activities undCT §71.5(c)(l 1). The written notice must 
describe each change, the date ofthe change, any change in emissions, pollutants emitted, and 
any applicable requirements that would apply as a result pf.the change; 

5. The permit shield does not apply to changes made under this provision; 

6. The permittee must keep a record describing all changes-that result in emissions of any 
regulated afr pollutant subject to any applicable requirement riot otherwise regulated under this 
permit, and the emissions resuhing from those changes; 

7. For replacement of an existing permitted compressor engine vrith a new or overhauled engine of 
the same make, model, horsepower rating, and coiifigured to operate in the same manner as the 
engine being replaced, in addition to satisfying all other provisions for off pennit changes, the 
permittee; satisfies .the follovring provisibiis: 

. (a) The replacement engine empldys air einissions conttol devices, monitoring, record 
^ '--V. keeping and reporting that are equivalent to those employed by the engine being 

•"̂ -f'ieplaced; 

(b) The replacement ofthe existing engine does not constitute a major modification or 
major new source as defined in Federal PSD regulations (40 CFR 52.21); 

(c) No new applicable requirements, as defined in 40 CFR 71.2, are triggered by the 
replacement; and 

(d) The following uiformation is provided m a written notice to EPA, prior to installation of 
the replacement engine, in addition to the standard information listed above for 
contemporaneous written notices for off permit changes: 

(i) Make, model number, serial number, horsepower rating and configuration ofthe 
existing engine and the replacement engine; 
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(ii) Manufacture date, commence constmction date (per the definitions in 40 CFR 
60.4230(a) and 63.2), and installation date ofthe replacement engine at the 
facility; 

(iii) If applicable, documentation ofthe cost to rebuild a replacement engine versus 
the cost to purchase a new engine in order to support clafrns that an engine is not 
"reconstincted", as defined in 40 CFR 60.15 and 40 CFR 63.2. 

(iv) 40 CFR part 60, subpart IHI (CI Engine NSPS) non-applicability documentation 
as appropriate; 

(v) 40 CFR part 60, subpart JJJJ (SI Engine NSPS) non-applicability documentation 
as appropriate; 

(vi) 40 CFR part 63, subpart ZZZZ (RICE MACT) non-applicability documentation 
for major sources, as appropriate; 

(vii) 40 CFR part 63, subpart ZZZZ (RICE MACT) non-applicability documentation 
for area sources, as appropriate; 

(viii) Documentation to demonsttate that the replacement does not constitute a major 
new source or major modification, as defined in Federal PSD mles (40 CFR 
52.21), as follows: 

(A) If the replacement will not constitute a "physical change or change in the 
method of operation" as described in §52.21(b)(2)(i), an explanation of 

• iiow that conclusion was reached shall be provided. 

(B) If the replacement will constitute a "physical change or change in the 
method of operation" as described §52.21(b)(2)(i), the foUovring 
frifbrmation shall be provided: 

(1) If the existing source is a "major stationary source" as defined in 
g52.21(b¥l): For each "regulated NSR pollutant" as defmed in 
§52.21(b)(50), a demonsfration (including all calculations) that 
the replacement vrill not be a "niajor modification" as defined in 
§52.21(b)(2). Amodificationismajor only ifitcausesa 

# "significant einissions increase" as defined in §52.21(b)(40), and 
also causes a "significant net emissions increase" as defined in 
§§52.21(b)(3)and(b)(23). 

The procedures of §52.21(a)(2)(iv) shall be used to calculate 
whether or not there will be a significant emissions increase. If 
there vrill be a significant emissions increase, then calculations 
shall be provided to demonsfrate there vrill not be a significant 
net emissions increase. These latter calculations shall include all 
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sourcevride contemporaneous and creditable emission increases 
and decreases, as defined in §52.21 (b)(3), summed vrith the PTE 
of the replacement unit(s). 

If netting is used to demonsfrate that the replacement vrill not 
constitute a "major modification," verification shall be provided 
that the replacement engine(s) or turbine(s) employ emission 
conttols at least equivalent in confrol effectiveness to those 
employed by the engine(s) or turbine(s) befrig replaced. 

PTE of replacement unit(s) shall be detennined based on the 
deffriition of PTE in §52.2 l.(b)(4). For each "regulated NSR 
pollutant" for which the^^TE is not "significant," calculations 
used to reach that condftisibn. shall be provided. 

(2) If the existing soilf^e is not a "major stationary source" as defined 
in g52.2irbyn: For.e^h "regulated NSR pollutant," a 
demonsfration (including all calculations) that the replacement 
engine(s) or tiirbine(s), by itself, vrill not constitute a "major 
stationary source" as defined in §52.21(b)(l)(i). 

8. The notice shall be kept at the Operations Center and made available to EPA on request, in 
accordance vrith the general recordkeeping provision of this permit; and 

9. Submittal ofthe written notice required above shall not constitute a waiver, exemption, or 
shield from applicability of any applicable standard or PSD permitting requirements under 40 
CFR 52.21 that would be triggered by the replacement of any one engine, or by replacement of 
multiple engines. 

V.R. Permit Exiiiration and Renewal [40 CFR^1.5(a)(l)(iii), 71.5(a)(2), 71.5(c)(5), 71.6(a)(ll), 
71.7(b), 71.7(c)(1) and 71.7(c)(3)] ' 

1. This permit shall expfre upon the earlier occunence ofthe follovring events: 

(a) Five (5) years elapses from the date of issuance; or 

(b) Thesourceisissuedapart 70 or part 71 permit under an EPA approved or delegated 
permit program. 

[40CFR71.6(a)(ll)] 

2. Expiration ofthis permit terminates the permittee's right to operate unless a tunely and 
complete pennit renewal application-has been submitted at least 6 months but not more than 18 
months prior to the date of expfration ofthis permit. 

[40CFR71.5(a)(l)(iii)] 

3. If the permittee submits a timely and complete permit application for renewal, consistent vrith 
§71.5(a)(2), but EPA has failed to issue or deny the renewal permit, then all the 
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terms and conditions ofthe permit, including any permit shield granted pursuant to §71.6(f) 
shall remain in effect until the renewal permit has been issued or denied. 

[40 CFR 71.7(c)(3)] 

4. The permittee's failure to have a part 71 permit is not a violation of this part until EPA takes 
final action on fhe pennit renewal application. This protection shall cease to apply if, 
subsequent to the completeness determination, the permittee fails to submit any additional 
information identified as befrig needed to process the application by the deacUine specified in 
vmting by EPA. , •, -' 

[40 CFR 71.7(b)] 

5. Renewal of this permit is subject to the same procedural requirements that apply to initial 
permit issuance, including those for public participatioii, affected State,'and tribal review. 

[40 CFR 71.7(c)(1)] 

The application for renewal shall include the cvurent permit number, description of permit 
revisions and off-permit changes that occurred during the permit term, any applicable 
requirements that were promulgated and not incorporated into the pennit during the permit 
term, and other infonnation requfredhy.the application form. 

[40 CFR 71.5(a)(2) and 71.5(c)(5)] 
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VI. Appendix 

VI.A. Inspection Information 

1. Driving Directions to Plant From Aztec, New Mexico: 

(a) Go north on Highway 550 to County Road 318 and take a right tum (approximately 17.4 
miles) 

(b) Go 5.6 miles and tum left onto County road 310 
(c) Go 1.9 miles and tum left onto private gravel road. 
(d) Go 0.9 miles and take a right at the Y. 
(e) Continue on the gravel road 0.8 miles to the site. 

2. Latitude and Longimde coordinates: 

Lat. 37,10743378, Long-107.8353513 .'-%.,, 

3. Safety Considerations: 

All visitors to the Wolf Point Compressor Station are requfred to wear a hard hat, safety glasses, safety 
toe footwear, hearing protection, and fire resistant clothing (FRC). 
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EXHIBIT 7 

Draft Statement of Basis for Permit No. V-SU-0034-07.00 



Air Pollution Control 
Title V Permit to Operate 
Draft Statement of Basis for Permit No. V-SU-0034-07.00 
First Permit Renewal 

BP America Production Company 
Wolf Point Compressor Station 

Southern Ute Reservation 
La Plata County, Colorado 

1. Facility Information 

a. Location ;*? ' - ; -

BP America Production Company's Wolf Point Compressor Station is located vrithin the 
exterior boundaries ofthe Southem Ute Indian Reservation in the southwestern part of the State 
of Colorado. The exact location is NW % Section 16, T33N,.R9W, in La Plata County, 
Colorado. The mailing adcfress is: 

BP America Production Company 
380 Airport Road 
Durango, CO 81303 

b. Contacts 

The Facility Contact: 
JuHe A. Best 
EnvironmentdKillpbfdiiiator 
380 Airpoirf Road 
Durango, CO 81303 
970-375-7540 

The Responsible Official: 
Kourtney K. Hacfrick 
Florida Operations Manager 
2906 County Road 307 
Durango, CO 81303 
970-247-6901 

The Parent Company Contact: 
Rebecca Tanory 
Environmental Specialist -
501 Westiake Park Boulevard 
Houston, TX 77079 
281 -366-3946 

The Alternate Responsible Official: 
David P. McKenna 
Operations Center Manager 
380 Afrport Road 
Durango, CO 81303 
970-247-6810 

The Tribal Contact: 
Christopher Lee 
Air Program Manager • 
(970)-563-4705 

Southem Ute Indian Tribe 



c. Description of operations 

BP America Production Company (BP) owns and operates the Wolf Pomt Compressor 
Facility. Fruitland coal bed methane wells feed into a gathering pipeline system leading to the 
inlet ofthis facility. The natural gas produced from these wells contains approximately 93% 
methane and 7% carbon dioxide and is water vapor saturated. The wells do not produce any 
condensate or natural gas liquids. 

Upon entering the compressor station, the gas first passes through an inlet separator 
vessel to remove any free liquids in the gas sfream by gravity. The gas then,passes to a filter 
vessel, which serves to filter out any solids such as coal dust in theigas. The gas is then 
compressed and finally passes through an outlet coalescer vessel Avhich removes any enttained 
cfroplets of lubricating oil before being metered and sent to theifiP Florida River Compressor 
Facility for further processing. In addition, there are no piggjing facilities or operations associated 
vrith this station. 

d. Pennitting and/or constmction history 

The Wolf Point Compressor Station was constmcted in 2001 to provide field 
compression for natural gas wells in the area. The ffrst two Waukesha L7042GL reciprocating 
engines, fueled by natural gas, became operational on May 1, 2001,; The thfrd Waukesha 
L7042GL reciprocatiag engine became operational on May 15,200li^ The fourth Waukesha 
L7042GL reciprocating engine became operational in October,20p5. EPA has never issued a 
pre-constmction permit for the Wolf Point Compressor Station, On Febmary 27,2003, EPA 
issued an initial title V (part 71) Pemiit to Operate the Wolf Point Compressor Station. On 
September 19, 2005, EPA issued an adminisfrative amendment to the part 71 permit (V-SU-
0034-02.01), which conected the facility location, added the latitude and longitude coordinates, 
and added an Altemate Responsible.Official. On F^ebruary 7, 2006, EPA issued a minor 
modification to the part 71 perniit.(V-SU-0034-Q2.02), which updated tiie Tribal Contact name, 
added an engine, arid updated emission factors. 

On March 27,2006, EPA received a request to significantly modify the part 71 pemiit. Iri 
this modification request, BP proposed removing the four existing Waukesha L7042GL 
reciprocating engines and installing three new Caterpillar G3606 engines vrith catalytic conttols 
for carbon monoxide (CO) and formaldehyde (CH2O) einissions so that the facility total 
emissions remained |ielow the applicability thresholds for the Reciprocating Intemal Combustion 
Engine Maxunum Ac^evable Conttol Technology Requirements (RICE MACT, 40 CFR Part 
63, Subpart ZZZZ). BP requested that the part 71 permit be modified to include enforceable 
conditions to assure minor source status for hazardous air pollutants (HAP) vrith regard to 
applicability to the MACT regulations. On July i21,2006, EPA issued the significant 
modification to the part 71 permit (V-SU-0Q34-02.03). The proposed modifications were never 
made at the facility. 

On September 28, 2007, EPA issued an acfrninisfrative amendment to the part 71 permit 
(V-SU-0034-02.04), which changed the plant mailing adcfress, updated the names and contact 
information, for the Altemate Responsible Official and Facility Contact, and revised the text for 
Altemative Operating Scenarios and OffPermit Changes to clarify the requirements. 



e. Description of Draft First Pennit Renewal 

On September 10,2007, EPA received an application for renewal ofthe part 71 pennit. 
EPA determined the application complete on September 10,2007. The three Caterpillar G3606 
compressor engines authorized in the current pennit vrith federally enforceable emission limits 
have not yet been installed, because of a change in the intended replacement schedule; therefore, 
the pemiit does not reflect the actual equipment operating at the facility, or the cmrent major 
HAP emission status. In the permit renewal application, BP requested th^t the existing engines 
be added back into the permit, the specific emission-limiting conditioixs for the replacement 
engines be removed from the pemiit, and an altemative operating-SCenario be' added, under which 
the new engines may be installed at a later date. At the time EPA redeiyed the application for 
renev^, this replacement project was anticipated to begin m 2008, vritii operation in later 2008 
or early 2009. Concunent vrith installation ofthe new engmes, the existing engines will be 
removed from service. 

BP proposed to conduct the engine replacement project in phases to avoid major HAP 
source status and subsequently triggrting applicability to therecjiiirertients ofthe RICE MACT, 
In order to maintain the facility's permitted minor HAP staftii; BP proposed two potential 
alternative operating scenarios for phaseTipf the project under y^hich three of the existing four 
Waukesha L7042GL engines (exact units nbt |p.eGified) would be removed from service, 
followed by installation of two of three Caterpiffar G3606 engines. For the second phase ofthe 
engine replacement project (another altematiVe Operating' scenario), the fourth Waukesha 
L7042GL engine would be removed, followed by installation of a third Caterpillar G3606 engine. 
This phased process vrill keep the maximum potential to emit formaldehyde below the HAP 
major source trigger often tons per year (tpy) throughout the replacement project. BP also stated 
in the application that additional insignificant equipinent may be added as part ofthe engine 
replacement project and proposed to subinit an application for a minor modification ofthe permit 
upon completionof the engine replacement project 

, vBiased on discussions between EPA and BP after submittal ofthe renewal applicatiori, BP 
expresseq a desire to keep the specific eriiission limiting conditions for the replacement engines 
in the permit m order to maintain establishment ofthe synthetic minor limits. Because the 
effective perririt does not reflect actual current operations and emission status, and because BP 
did not specify which particular emission units would be removed and installed during each 
phase ofthe proposed engine replacement project, for clarification purposes, EPA separately 
identified specific operating scenarios in the cfraft permit, as shown in the table below, and wrote 
specific requirements into the cfraft permit that are dependent on the scenario under which the 
facility is operating at any given time. It is important to. note that establishment ofthe 
enforceable synthetic minor limits for the altemative operating scenarios is only designed to 
protect the source from major HAP status and subsequent applicability to MACT standards for 
major sources. As discussed in the remainder ofthis Statement of Basis, the established 
enforceable limits vrill not protect the source from potential applicability to any recently 
promulgated MACT standards for area sources, or separately enforceable New Source 
Performance Standards (NSPS). 



Table 1 - Potential Facility Operating Scenarios 
BP Wolf Point Compressor Station 

Operating Scenario 
Current* Operating Scenario 
Altemative Operating Scenarios #la- #lc 
Altemative Operating Scenario #2 
Altemative Operating Scenario #3 

Emission Units Operating 
C1,C2,C3,C4,G1 
Cl (#la) or C2(#lb) or C3 (#lc), Gl, WPl, WP2 
C4,G1, WP1,WP2 
Gl, WPl, WP2, WP3 

' The most recent Part 71 pemiit (VSU-0034-02.04) authorized emission units Gl and three Caterpillar G3606 natural gas compression engines 
(WPl, WP2, and WP3); however, due to changes iithe installation schedule, the Caterpillacngines have not yet been installed and four previously 
permitted (V-SU-0034-02.02) Waukesha L7042GL engines are cun-ently operating at the facility 

In addition to the changes described above for renewal ofthe part 71 pennit, the 
following changes have also been made as part ofthe cfraft renewal pemiit. On October 22, 
2007, EPA received a letter from BP, dated September 10,2007, vritii notification of an off 
pemiit replacement of emission unit C4 vrith an existuig leased enguie of identical make, model, 
horsepower, and emission confrol equipment (not federally enforceable). The change vrill not 
result in any change m emissions and the engine vrill operate in the same configuration and 
service as the existing engine. The only change niade to the draft renewal pennit was to replace 
the serial number ofthe existing engine vrith that ofthe replacement engine. On Nbvember 5, 
2007, EPA received a request for an adminisfrative amendinent to change the responsible official 
for the facility from Dennis E. Scott to Kourtney K. Hadrick. On November 8, 2007, EPA sent a 
letter to uiform BP ofa new mailing address, effective December 17,2007, for the submittal of 
the aimual fee payments required pursuant tp 40 CFR part 71 and the title V Pennits issued by 
EPA's Office of Air and Radiation. The fee payment Bank name and adcfress has been conected 
in the Annual Fee Payment section ofthe draft renewal pemiit (section V.A.). 

Additionally, in̂ an effort to sfreamline the title V permits and reduce the number of 
adminisfrative permit ariiendments requested, EPA is modifying the stmcture ofthe pennit, 
including removing specific non-enforceable facility information, such as the names and phone 
numbers of the Responsible Official, Facility Contact, and Tribal Contact, as well as the plant 
mailuig address: Part 71 does not require this information to be in the pennit and changes to 
such infpririation are the most often requested adminisfrative permit amenchnents. This 
informatipn will be maintained in the Statements of Basis for each pennit action. EPA requests 
from this point forward that BP continue to send notification m writing of changes to such 
facility infonnation; however, the changes vrill no longer requfre acfrninisttative permit 
amendments. The-notificatioM vrill be kept on file, similar to OffPermit Change notifications, 
and the most cmrent information will be updated in the Statement of Basis as part ofthe next 
permit modification otrenewal. The change in responsible official that BP requested on 
November 5,2007 is being represented in this Statement of Basis, because this information has 
been removed from the draft renewal pennit. 

f. List of all units and emission-generating activities 

BP America Production Company provided in thefr application the information contained 
in Tables 2 through 5 for this facility, which list emission units and emission generating 
activities, including any afr pollution conttol devices. Emission units identified as "insignificanf 
are listed separately in Table 6. 



Table 2 - Emission Units - Current* Operating Scenario 
BP Wolf Point Compressor Station 

Emission 
Unit Id. 

No. 

Cl 

C2 

C3 

C4 

Gl 

Description 

1323 hp, lean bum, natural gas-fired Waukesha 
L7042GL Compressor Engines 

Serial No. 316401 RebuiU*installed: 4/15/06: 
(constructed 12/20/1:977) 

Serial No. C61492/1 Rebuih*installed:.:5/li9/06 
(consttucted 12/11/T998) 

Serial No. 296963 Installed 2 0 0 i l 
1323 hp, lean bum, natural gas-fu-ed Waukesha 

L7042GL Compressor Eftgine 

Serial No. 351077 Rebuilt**/Instalied: 9/11/2007 
(consttucted 200î sif^BP Red WHlow) 

59 hp, lean bum, natural gas-fired Kohter^50RZGB Gas 
Generator Set (GM 5.7 liter engine) 

Serial No. 068533 8 (generator) histalled: 2001 --
5.7L-05349 (engine) 

Control 
Equipment 

None 

m.^ Oxicat 
controller (not 

federally 
enforceable) 

None 

* Ivlost recent Part 71 permit (VSU-0034-02 04) authorized emission units Gl and three new Caterpillar G3606 
natural gas comprasion engines (WPl, WP2, and WP3); however, due to changes.in the installation schedule, these 
engines have not yet been instaUed and four previously permitted Waukesha L7p42GL engines are currently operating 
at the facility. 
•* The term "rebuilt" is not to be confused with the term "reconstruction", as defined in 40 CFR 63.2. According to 
BP, these engines have previously operated at other facilines and have been modified for a cost less than 50% ofthe 
cost to purchase a new engine, and are therefore, jiot considered "reconstructed" after 12/19/2002 and thus not subject 
to 40 CFR part 63, subpart ZZZZ 



Table 3 - Emission Units - Alternative Operating Scenarios #la - #lc 
BP Wolf Point Compressor Station 

Emission Unit 
Id. No. 

Cl (scenario#la) 
or 

C2 (scenario#lb) 
or 

C3 (scenario #lc) 

WPl 
WP2 

Gl 

Description 

1323 hp, lean bum, natural gas-ffred Waukesha 
L7042GL Compressor Engines 

Serial No. 316401 Rebuilt*/Installed: 4/15/06 
(consttucted 12/20/1977) 

Serial No. C61492/1 Rebuilt*/Installed: 5/19/06 
(consttucted 12/11/1998) 

Serial No. 296963 Installed 2001' 
1895 hp, lean bum, natural gas-fired Caterpillar 

G3606 Compressor Engines 
(either 90°F or 129° F Engine Control Modules (ECM)) 

Serial No. TBD Projected Installation: 2008/2009 
Serial No. TBD Projected histallation; 2608/2009 ' 

59 hp, lean bum, nattiral gas-fired Kjcihler 50RZGB 
Gas Generator Set (GM 5.7 liter engine) 

Serial No. 0685338 (generator) Installed 2001 
5.7L-05349 (engine) -

Control 
Equipment 

None 

Oxicat 
conttoUers 

None 

** The temi "rebuilt" is not to be confused with the term "reconstruction", as defined in 40J3FR 63.2. According to BP, these 
engines have previously operated at other facilities and have b«en modified for'a cosfl^sTthan 50% ofthe cost to purchase a new 
engine, and are thereforcnot considered "reconstructed" after 12/19^002 and thus not subject to 40 CFR part 63, subpart ZZ21Z. 

Table 4 -

Emission Unit 
Id. No. 

C4 

WPl 
WP2 

Gl 

Emission Units - Alteriiative Operating Scenario #2 
BP Wolf Point Compr^sor Station 

Description 

1323 hp^lean bum, natural gas-fired Waukesha 
L7042GL Compressor Engines 

Serial No. 351077 Rebuilt*/Installed 9/11/2007 
(constructed 2001 at BP Red Willow) 

1895 hp, lean bum, natural gas-fired Caterpillar 
G3606 Compressor Engines 
(either 90°F or 129° F ECM) 

Serial No. IBD Projected histallation: 2008fi009 
Serial No, IBD Projected Installation: 2008£009 
59 hp, lean bum, natural gas-fired Kohler 50RZGB 

Gas Generator Set (GM 5.7 liter aigine) 

Serial No. 0685338 (generator) histalled 2001 
5.7L-05349 (engine) 

Control 
Equipment 

Oxicat 
controller 

(not 
federally 

enforceable) 
Oxicat 

conttolleis 

None 

*' The term "rebuilt" is not to l>e confused with the term "reconstructidljas defmed in 40 CFR 63.2. According to BP, this 
engine has previously opeated at another facilityand has been modified for a cost less than 50% ofthe cost to purchase a new 
engine, and is therefore jjgt considered "reconstructed" after 12/19/2002 and thunot subject to 40 CFR part 63, subpart ZZZZ. 



Table 5 -

Emission Unit 
1 Id. No. 

WPl 
WP2 
WP3 

Gl 

Emission Units - Altemative Operating Scenario #3 
BP Wolf Point Compressor Station 

Description 

1895 hp, lean bum, natural gas-fired Caterpillar 
G3606 Compressor Engines 
(either 90°F or 129° F ECM) 

Serial No. TBD Projected histallation: 2008/2009 
Serial No. TBD Projected histallation: 2008/2009 
Serial No. 1 BD Projected Installation: -2008/2009 

59 hp, natural gas-fired Kohler 50RZGB Gas 
Generator Set (GM 5.7 liter engine) 

Serial No. 0685338 (generator) Installed: 2001 
5.7L-05349 (engine) 

Control 
Equipment 

Oxicat 
. conttoUers 

None 

Part 71 allows sources to separately list m the permit application units or activities that 
qualify as "insignificant" based on potential emissions below 2 tons/year for all regulated 
pollutants that are not listed as HAP under section 112(b) and below 1000 lbs/year or the 
deminimus level established under section 112(g), whichever is lower, for HAPs. However,~the 
application may not omit information needed to determine the applicability of, or to impose, any 
applicable requirement, or to calculate the fee. Units that qualify as "insignificant" for the 
purposes ofthe part 71 application are in no way exempt from appUcable requirements or any 
requirements of the part 71 permit. ~ 



Table 6 

1 Emission 
Unit ID 

' 1 • • 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 . 

. 12 

13 

14 

15 

- Insignificant Emission Units (All Operating Scenarios) 
BP Wolf Point Compressor Station 

Description 

Process Fugitive Emissions 

Compressor Blowdowns, max of 395 MMscf/yr 

4 - 500 gallon (or one 2,000 gallon) Used Oil Tanks 

4 - 500 gallon (or one 2,000 gallon) Lube Oil.Tanks 

1 - 300 bbl Produced Water Tank 

1-0.5 MMBtu/hr heater for the prodiiced water tank 

1 - 300 bbl Produced Water/Oily Water Tank 

1 - 0.5 MMBtu/hr heater for the produced water/oily water tank 

2-286 bbl Water fank^ 

2 - 0.5 MMBtu/hr Heater fbr the water tanks ^ % i ' 

1 - 575 gallon TEG Tank . ' -'^mo'^ 

L--0;25M 

•i-2.0 MMscJH Glycol Still Column yent 

1 - 750 gallon Ethylene Glycol Tank 

1 - 21 bbl Lube Oil Drip Tank 
*BP may install additional insignificant equipment as part ofthe engine replacement project, but BP will address the authorization ofthis 
equipment at the time of installation, tiirough a minor peimit modification after the engine replacement project is completed (/Altemative Operating 
Scenario #3), . . . 

g. Potential to emit 

PTE means the maximum capacity ofthe Wolf Pomt Compressor Station to emit any air 
pollutant under its physical and .operational design. Any physical or operational lunitation on the 
capacity of Wolf Point Compressor Station to emit an air pollutant, including afr pollution 
confrol equipment and restrictions on hours of operation or on the type or amount of material 
combusted, stored, or processed, may be tteated as part of its design if the limitation is 
enforceable by EPA (see section 2.0). Potential to emit is meant to be a worse case emissions 
calculation. Actual emissions may be much lower. 



The PTE for the facility as a whole are as follows for the Ciurent Operations: 

Cunent Operations 

Nittogen Oxides (NOx) - 83.26 tpy 
Carbon Monoxide (CO) - 180.14 tpy 
Volatile Organic Compounds (VOC) - 54.45 tpy -
Small Particulates (PMio) - 1.81 tpy 

. Sulfiu-Dioxide (SO2)-0.1 tpy 
Total Hazardous Afr Pollutants (HAPs)-14.89 tpy 
Largest Single HAP (formaldehyde, CH2O) - 14.89 tpy 

The PTE for the Wolf Point Compressor Statipri; vrith emission confrols taken into 
consideration (see section 2.0) for Altemative Operating Scenarios #la-#lc, #2, arid #3, are 
proposed as follows: 

Altemative Operating Scenarios #la - #lc 

Nittogen Oxides (NOx) - 50.11 tpy 
Carbon Monoxide (CO) - 74.32 tpy ,, ' . 
Volatile Organic Compounds (VOC) - 52.35 tpy 
Small Particulates (BMio) - 1.69 tpy If 
Sulfiu-Dioxide (SO2)-0:09 tpy •-•'. 
Total Hazardous Afr Pollutants (HAPs) - 9.63 tpy 
Largest Single HAP. (fomialdehyde, CH2O) -9.63 tpy 

Altemative Operating Scenario #2 

Nifrogen Oxides (NOx) - 51.39tpy. 
Carbon Monoxide (CO) - 74.32: tpy 
Volatile Organic Compounds (VOC) - 52.35 tpy 
SmallParticulates (PMio)- 1 -69 tpy 
Sulfiu: Dioxide (SO2) - 0.09 tpy 
Total Hazardous Air Pollutants (HAPs) - 9.63 tpy 
Largest SingleilAP (fomialdehyde, CH2O) - 9.63 tpy 

Altemative Operating Scenario #3 

Nifrogen Oxides (NOx) - 43.76 tpy 
Carbon Monoxide (CO) - 40.57 tpy 
Volatile Organic Compounds (VOC) - 57.69 tpy 
Small Particulates (PMio) - 1.83 tpy 
Sulfiu: Dioxide (SO2) - 0.1 tpy 
Total Hazardous Air Pollutants (HAPs) - 8.85 tpy 
Largest Single HAP (fomialdehyde, CH2O) - 8.85 tpy 



Tables 7 through 10 below illusfrate the difference in facility-vride emissions that would 
result from each ofthe phased Altemative Operating Scenarios proposed in the application when 
compared to the Cunent Operating Scenario. 

Table 7 - Current Operating Scenario - Summary ofPotential Emissions 
BP Wolf Point Compressor Station 

Emission 
Unit ID 

Cl 

C2 

C3 

C4 

Gl 

lEUs 

Description 

1323 hp Waukesha L7042GL 
(uncontrolled) 
1323 hp Waukesha L7042GL 
(uncontrolled) 

1323 hp Waukesha L7042GL 
(uncontrolled) 
1323 hp Waukesha L7042GL 
with oxidation catalyst (not 
federally enforceable, 
calculations are uncontrolled) 
59 hp Kohler 50RZGB Gas 
Generator Set (GM 5.7 liter 
engine) 
Insignificant Emission Units 

Total 

Uncontrolled Emissions (tpy) 
NOx 
19.16 

19.16 

19.16 

20.44 

4.10 

1.23 
83.26:; 

CO 
38.33 

38.33 

38.33 

.38.33 

25.81:;: 
i . 

1.04 
180.14 

PM 
0.41 

0.41 

0.41 

:0.4i 

0.06 

0.09 
1.81 

SOi 
0.02 

0.02 

0.02 

0.02 v 

0.00 

0.002 

0.10 

VOC 
12.78 

12.78 

12.78 

12.78 

1.14 

2.21 

54.45 

CH2O 
3.70 

3.70 

3.70 

3.70 

0.07 

0.0009 

14.89 
Existing minor source for PSD. Major HAP source. 
Waukesha engines are "existing" and, therefore, not subject to the requirements of 40CFR 63, subpart ZZZZ. 

Table 8 - Altemative Operating Scenarios #la-Ic - Summary ofPotential Emissions 
BP Wolf Point Coimpressor Station 

Emission 
Unit ID 

Cl orC2 
orC3 
Gl 

WPl 

WP2 

lEUs 

Description 

1323 hp Waukesha 
L7042GL (uncontrolled) 

59 hp Kohler 50RZGB 
Gas Generator Set (GM 
5.7 liter engine) 

1895 hp Caterpillar 
G3606 Compressor 
Engiie^w/Oxidation 
Catalyst:?Si.. 
1895hpC^topjillar,f 
G3606 Compr^SOT 
Engine w/Oxidsition 
Catalyst 
Insignificant Emission 
Units 

Total 

%|; Contrdiled Emissions (tpy) 

NOi 
Kl?il6'^ 

4riqfr;,. 

;;12.81 

12.81 

1.23 

50.11 
- Remove diree existing Waukesha L7042GL com 
engines. 
- Project does not trigger PSD. Minor HAP sourc 
engines, therefore replacement Caterpillar engines 
as defined in the subpart 

CO 

'^^k. 
25.81 

N4.57 

4.57 

1.04 

74.32 

PM 
J.41;" 

0.06 

0.56 

0.56 

0.09 

1.69 

SO, 
0.02 

0.00 

0.03 

0.03 

0.002 

0.09 

VOC 
12.78 

1.14 

18.12 

18.12 

2.21 

52.35 
pressor engines (C2, C3, C^ and install two 

s with federally enforceable synthetic minor 
not subject to 40 CFR 63, subpart ZZZZ, pr 

CHjO 
3.70 

0.07 

2.93 

2.93 

0.0009 

9.63 
Caterpillar 

emission Iin 
ovided they 

Uncontrolled 
Emissions (tpy) 

CO 
38.33 

25.81 

45.75 

: 45.75 

1.04 

156.68 

CHjO 
3.70 

0.07 

7.32 

7.32 

0.0009 

18.41 
33606 compressor 

lits on Caterpillar 
are not "new" engines, 

( 1 
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Table 9 - Altemative Operating Scenario #2 - Summary of Potential Emissions 
BP Wolf Point Compressor Station 

Emission 
Unit ID 

C4. 

Gl 

WPl 

WP2 

lEUs 

Description 

1323 hp Waukesha 
L7042GL widi oxicat 
(not federally 
enforceable, calculations 
are uncontrolled) 
59 hp Kohler 50RZGB 
Gas Generator Set (GM 

• 5.7 liter engine) 

1895 hp Caterpillar 
G3606 Compressor 
Engine w/Oxidation 
Catalyst 
1895 hp Caterpillar 
G3606 Compressor 
Engine w/ Oxidation 
Catalyst 
Insignificant Emission 
Units 

Total 

Controlled Emissions (tpy) 

NOx 
20.44 

4.10 

12.81 

12.81 

1.23 

51.39 

CO 
38.33 

25.81 

4.57 

4.57 

1.04 

74i32;. 

PM 
0.41 

0.06 

0.56 

0.56 

0.09 

1.69 

SOi 
0.0244 

0.0006 

0.0329 

0.0329 

0.002;;N 

0.09 

VOC 
12.78 

1.14 

18.12 

18.12 

2.21 

52.35 

CH2O 
3.70 

0.07 

2.93 

2.93 I:, 

0.0009 

9.63 
- Remove three existing Waulcesha L7042GL compressor engines (Cl, C3, C4) and ihstall.twq Caterpillar 
engines. •';, 
- Project does hot trigger PSD. Synthetic minor HAP source, therefore replacement Caterpillar engines nol 
40 CFR 63, subpart ZZZZ, provided they are not "new" engines, as defined iii the subpart. 

Uncontrolled 
Emissions (tpy) 

CO 
38.33 

25.81 

45.75 

,45.75: 

. 1.04 

156.68 

CH2O 
3.70 

0.07 

7.32 

7,32 

0.0009 

18.41 
G3606 compressor 

subject to 

Table 10 - Altemative Operating Scenario #3 - Summary of Potential Emissions 
BP Wolf Point Compressor iStation 

Emission 
Unit ID 

Gl 

WPl 

WP2 

WP3 

lEUs 

Description 

59 hp KohlerSORZGB 
Gas Generator Set(GM 
5.7 liter engine) 

1895 hp Caterpillar -' 
G3606 Compressor , -
Engine w/ Oxidation 
Catalyst' 
1895hpCatapillar 
G3606 Compressor " 
Engine w/ Oxidation 
Catalyst 
1895 hp Caterpillar 
G3606 Compressor 
Engine w/ Oxidation 
Catalyst 
Insignificant Emission 
Units 

Total 
- Remove fourth existing Waukesha L7C 
compressor engine. 
- Minor modification ofa minor PSD so 
subject to 40 CFR 63, subpart ZZZZ, pr 

Controlled Einissions (tpy) 

NOx 
4.10 

12.81 

12.81 

.12.81 

1.23 

43.76 
42GL cor 

urce. Ren 
Dvided the 

•̂ êo^ .̂. 
25.81 

:^;5i 

4.57 

4.57 . 

1.04 
• 

40.57 

sViPM 
o:06 

0.56 

0.56 

0.56 

0.09 

1.83 
npressor engine (Cl, C 

lains a minor PSD soi 
y are not "new" engin 

SO2 
0.00 

0.03 

0.03 

0.03 

0.002 

0.10 

VOC 
1.14 

18.12 

18.12 

18.12 

2.21 

57.69 
12, C3, or C4) and inst 

irce. Synthetic minor 
es, as defined in thc SL 

CH2O 
0.07 

2.93 

2.93 

2.93 

0.0009 

8.85 
all third Cat 

HAP source, 
bpart 

Uncontrolled 
Emissions (tpy) 

CO 
25.81 

45.75 

45.75 

45.75 

1.04 

164.10 

CH2O 
0.07 

7.32 

7.32 

7.32 

0.0009 

22.03 
srpillar G3606 1 

therefore engines not 
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2. Establishment of Synthetic Minor Limits 

a. Applicable PTE guidance 

Under 40 CFR 52.21, "potential to emit" is defined as the maximum capacity ofa 
stationary source to emit a pollutant under its physical and operational design. Any physical or 
operational limitation on the capacity ofthe source to emit a pollutant, including afr 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 lunitation, or the 
effect it would have on emissions, is federally enforceable. Potential^tO eriiit is meant to be a 
worse case einissions calculation. Actual emissions may be much lower. 

National EPA guidance on PTE states that air pollution.confrol "feqiiipment (in this case, 
the oxidation catalysts for WPl, WP2, and WP3 under Alternative Operathig Scenarios #la-#lc, 
#2, and #3) can be credited as restricting PTE onlv if federally enforceable requirements are in 
place requiring the use of such air pollution control pqiiipment, (Reference: letta dated 
November 27,1995, from David Solomon, Acting Cfrpiip Leader,jlntegrated Implementation 
Group, Office of Afr Quality Planning & Standards, U.StiEPAifto Timothy Mohin of Intel 
Government Affairs.) The primary applicable guidance is a memo titled, "Guidance on Limiting 
Potential to Emit in New Source Permitting," dated June 13,1989, to EPA Regional Offices, 
from the Office of Enforcement and Compliance Monitoring (OECA)^ and the Office of Afr 
Quality Planning &. Standards (OAQPS). A later memo to the EPA Regional Offices, dated 
January 25, 1995, tided "Guidance on Enforceability Requirements for Limiting Potential to 
Emit tiirough SIP and §112 Rules and General Permits," also provides guidance on this topic. 

In consultation>vrith Office of General Counsel at EPA Headquarters, as well as with EPA 
Regions IX and X, the EPA Region VIII office determined that authority exists under the CAA 
and 40 CFR 71 to create a restriction on potential to emit through issuance of a part 71 permit. 
The specific citations of authority are: 

CAA Section 304(f)(4'): provides that the term "emission limitation, standard of perfonnance or 
emission standard" includes any other staindard, limitation, or schedule established under any 
permit issued pursuant to title V ..., any pennit term or condition, and any requirement to obtain 
a permit as a condition of operations. 

40 CFR7l.6(b'): provides that all terms and conditions in a part 71 permit, including any 
provisions designed to limit a source's potential to emit, are enforceable by the Adminisfrator 
and citizens under the Act. 

40 CFR 71.7(eyi')riVA¥4y/'): provides that a permit modification that seeks to establish a 
federally enforceable emissions cap assumed to avoid classification as a modification under any 
provision of title I ofthe CAA (which includes PSD), and for which there is no underlying 
applicable requirement, does not qualify as a minor permit modification. Under 40 CFR 
71.7(e)(3)(i), it is therefore a significant permit modification, which, according to 40 CFR 
71.7(e)(3)(ii), must meet all the requirements that would apply to initial permit issuance or 

•permit renewal. 
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Hourly emissions limits for CO and CH2O in pounds per hour are established in the 
pennit as enforceable conditions for replacement units WPl, WP2, and WP3. The fitting ofthe 
engines wifh oxidation catalysts, along vrith work practice requirements, operational restrictions, 
and adequate testing, monitoring, reporting, and recordkeeping requirements have also been 
included as permit conditions to make the restrictions on potential emissions practically 
enforceable. 

b. Components ofthe PTE restrictions 

Potential Emissioris: The current permit for the Wolf Point Cbiripressor Station includes 
hourly emission limits as a component ofthe restriction on PTE for Engines WPl, WP2, and 
WP3, along with certain related work practice and operational requireiinents, and adequate 
testing, monitoring, reportmg, and recordkeeping requirements! The enforceable limits on the 
CO and CH2O emissions for units WPl, WP2, and WP3vriU reduce potential emissions to 40.57 
tons per year and 8.85 tons per year, respectively. The dfaft renewal pemiit maintains these 
restrictions on PTE; however, because the engines are planned to be installed using a phased 
approach, the section of the permit describing specific requirements has been modified to include 
separate sections for the Cunent Operations and each of tii^Aliemative Operating Scenarios. 

Emission Limits: In response to BP's application requesfto make enforceable the use of 
the oxidation catalysts on engine units WPl,;WP2, and WP3, emission limits for CO and CH2O 
have been established in the pennit, as well as wbrkpractice and operational requirements. BP 
requested emission limits of 1;04 pounds per hour of CO50ti; 0.69 pounds per hour of CH2O on 
each of the engines in order to.avoid major HAP status for the facility. 

Testing: In order to detennine compliance.with the established permit limits, 
requirements for refererice method perfonnance testing for CO and CH2O are included as pennit 
conditions. In addition, a requfrement to conduct performance testing upon catalyst change out 
has been included. , 

Monitoring: Monitoring vrill be accomplished using a portable analyzer semi-annually to 
monitor for CO emissions, an annual performance test for CH2O emissions, weekly temperature 
measurements to monitor the-mlet temperatures of engine exhaust into the catalyst for each 
engine and monthly measurements of pressure drop across the catalyst. In order for the oxidation 
catalyst to effectively reduce CO and CH2O emissions, the inlet temperature to the catalyst must 
be maintained at naless than 450°F and no more than 1350°F. Pressure drop is a good indication 
of catalyst operation; toa low, the catalyst may be blown out; too high, the catalyst may be 
clogged. The pressure drop across the catalysts shall not change by more than two (2) inches of 
water at 100% load plus or minus 10% from the baseline pressure drop across the catalyst 
measured during the final perfonnance test. 
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3. Tribe Infonnation 

a. Indian country 

The BP Wolf Point Compressor Station is located vrithin the exterior boundaries of the 
Southem Ute Indian Reservation and is thus vrithin Indian country as defined at 18 U.S.C. §1151. 
The Southem Ute Tribe does not have a federally-approved Clean Afr Act (CAA) title V 
operating permits program nor does EPA's approval ofthe State of Colorado's titie V program 
extend to Indian country. Thus, EPA is the appropriate governmental entity to issue the title V 
permit to this facility. 

b. The reservation 

The Southem Ute Indian Reservation is located in Southwestem Colorado adjacent to the 
New Mexico boundary. Ignacio is the headquarters ofthe Southem Ute Tribe; and Durango is 
the closest major city, just 5 miles outside ofthe north boundary ofthe Reservatiqri. Current 
information mdicates that the population ofthe Tribe is about 1,305 people vrith approximately 
410 tribal members living off the Reservation. In additionto Tribal members, there are over 
30,000 non-Indians living vrithin the exterior boundaries ofthe Southem Ute Reservation. 

c. Tribal govemment s;-̂ u':: 5/>;; , 

The Southem Ute Indian Tribe is governed by theCprtstitutibn ofthe Southem Ute Indian 
Tribe ofthe Southem Ute Indian Reservation. Colorado adbpted on November 4, 1936 and 
subsequently amended and approved on Octoberl, 1975. The Southem Ute Indian Tribe is a 
federally recognized Tribe pursuant to Section 16 of the Indian Reorganization Act of June 18, 
1934 (48 Stat.984), as amended by the Act of June 15, 1935 (49 Stat. 378). The goveming body 
ofthe Southem Ute Indian Tribe is a seven member Tribal Council, with its members elected 
from the general membership ofthe Tribe through a yearly election process. Terms ofthe Tribal 
Council are three years and are staggered so in any given year 2 members are up for reelection. 
The Tribal Council officers consist ofa Chairman, Vice-Chairman and Treasurer. 

d. Local air quality and attaiririient status 

The Tribe maintains an air monitoring network consisting of two sites equipped to collect 
Oxides of Nitrogen (NO2), Ozone (O3), Carbon Monoxide (CO) and meteorological data. The 
Tribe has collected NO2 arid O3 data at the Ignacio site and Bondad site since June 1,1982, and 
April 1,1997, respectively. Since January 1,2000, both sites initiated meteorological monitors 
measuring Wind Speed, Wind Direction, Vertical Wind Speed, Outdoor Temperature, Relative 
Humidity, Solar Radiation, and Rain/Snow Melt Precipitation. Particulate data (PMio) was, 
collected from December 1,1981 to September 30, 2006, at the Ignacio site and since April 1, 
1997 to September 30̂  2006, at the Bondad site. The monitors indicate the follovring averages 
for the pollutant monitored: An annual average for NO2, an hourly average for O3 and CO, an 8-
hour average for CO. 
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4. Applicable Requirements 

a. Applicable Requirement Review 

The following discussions address applicable requirements, and requirements that may 
appear to be applicable but are not. All applicable and non-applicable requirements addressed 
here are included in the Code of Federal Regulations, Title 40. In cases where applicability may 
appear to differ between the Current Operating Scenario and the Altemative Operating Scenarios, 
there is a separate applicability discussion for each scenario. 

Chemical Accident Prevention Program 

Based on BP's application. Wolf Point Compressor Station cmteritly has no regulated 
substances above the threshold quantities in this mle and therefore are not subject to the 
requfrement to develop and submit a risk management plan. BP has an ongoing responsibility to 
submit this plan IF a substance is listed that BP has in quantities over the threshold; amount or IF 

. BP ever increases the amount of any regulated substance above the threshold quantity. 

Stratospheric Ozone and Climate Protection 

Air Conditioning Units: Based on frifqrination supplied in BP's application, there are no 
afr conditioning units at the Wolf Point Coihpressbr Station. However, should BP perform any 
maintenance, service, repair, or disposal of any equipmoit containing chlorofluorOcarbons 
(CFC's), or confracts with someone to do this work, BP would be required to comply vrith title 
VI oftiie Clean Afr Act. 

Halon Ffre Extinguishers: Based on information supplied in BP's application, there are 
no halon fure extinguishers at the Wolf Point Compressor Station. However, should BP obtain 
any halon fii:e extinguishers, then it must comply vrith the standards of 40 CFR part 82, subpart H 
for halon eiriissions reduction, if it services, maintains, tests, repafrs, or disposes of equipment 
that contains halons or uses such equipnie;nt during technician fraining. Specifically, BP would 
be reqiiired to comply vrith titie FV of tfie Clean Afr Act and 40 CFR part 82, subpart H and 
submit an application for a niodificatibn to this title V pennit. 

New Source Perfonnance Standards (NSPS) 

40 CFR Part 60. Subpart A: General Provisions. This subpart applies to the owner or 
operator of any stationary source which contains an affected facility, the constmction or 
modification of which is commenced after the date of pubHcation of any standard in part 60. The 
general provisions under subpart A apply to sources that are subject to the specific subparts of 
part 60. 

As explained below, the Wolf Point Compressor Station is not subject to any specific 
subparts of part 60 under current operations and potentially under the proposed Altemative 
Operating Scenarios, tiierefore the General Provisions of part 60 do not apply under the Cmrent 
Operating Scenario and potentially would not apply under the Altemative Operating Scenarios. 
However, as also explained below, the Wolf Point Compressor Station may become subject 
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to specific requirements of NSPS, subpart JJJJ under the proposed Altemative Operating 
Scenarios if the replacement engines are new or reconstructed, as defined in the subpart. 
In that case, the source would be subject to the General Provisions of part 60 and the 
replacement would require a minor modification to the permit to add applicable subpart A 
and subpart JJJJ requirements into the permit. 

40 CFR Part 60. Subpart K: Standards of Performance for Storage Vessels for Petroleum 
Liquids for which Constmction, Reconstmction, or Modification Commenced After June 11, 
1973, and Prior to May 19,1978. This mle applies to storage vessels for petroleum liquids vrith 
a storage capacity greater than 40,000 gallons. 40 CFR part 60, subpart K does not apply to 
storage vessels for petroleum or condensate stored, processed, and/6i freated at a drilling and 
production facility prior to custody transfer. 

The subpart does not apply to the storage vessels at the Wolf Point Compressor Station 
because there are no pefroleum liquid storage tanks at this facility with capacity greater than 
40,000 gallons that were constructed, reconstructed, or modified after June 11,1973, and prior to 
May 19, 1978. " . 

40 CFR Part 60. Subpart Ka: Standards of Performarice for Storage Vessels for 
Pettoleum Liquids for which Constmction, Reconstmction, or Modification Commenced After 
May 18,1978, and Prior to June 23,1984. This mle applies to storage vessels for pettoleum 
liquids vrith a storage capacity greater than 40,000-gallops. Subpart Ka does not apply to 
pettoleum storage vessels vrith a capacity of less than 42:6^^0 j^ailons used for pettoleum or 
condensate stored, processed, or tteated prior to custody ttansfeif: 

This subpart does not apply to the storage vessels at the Wolf Point Compressor Station 
because there are no pettoleum liquid storage tanks at this facility with capacity greater than 
40,000 gallons that were constmcted;'reconstmcted, or modified after May 18, 1978, and prior to 
June23,1984,:5;^;vi 

40 CFR Part 60. Subpart Kb: Standards of Performance for Volatile Organic Liquid 
Storage; Vessels (Including Pettoleum Liquid Storage Vessels) for which Constmction, 
Reconstmction, or Modification Commenced After July 23,1984. This mle applies to storage 
vessels vrith a capacity greater than or equal to 75 cubic meters storing volatile orgaiuc liquids. 

This subpart does not apply to the storage vessels at the Wolf Point Compressor Station 
because the facility has no tanks greater than or equal to 75 cubic meters that store volatile 
organic liquids. 

40 CFR Part 60. Subpart GG: Standards of Performance for Stationary Gas Turbines. 
This mle applies to stationary gas turbines, vrith a heat mput at peak load equal to or greater than 
10.7 gigajoules per hour (10 million Btu/hr), that commenced constmction, modification, or 
reconstmction after October 3,1977. 

There are no stationary gas turbines located at fhe Wolf Point Compressor Station; 
therefore, this subpart does not apply. 
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40 CFR Part 60. Subpart KKK: Standards of Perfonnance for Equipment Leaks of VOC 
from Onshore Natural Gas Processing Plants. This mle applies to compressors and other 
equipment at onshore natural gas processing facilities. As defined in this subpart, a natural gas 
processing plant is any processing site engaged in the exttaction of natural gas liquids from field 
gas, fractionation of mixed natural gas liquids (NGLs) to natural gas products, or both. Natural 
gas liquids are defined as the hydrocarbons, such as. ethane, propane, butane, and pentane that are 
exttacted from field gas. 

The Wolf Point Compressor Station does nbt exttacf natural gas liquids from field gas, 
nor does it fractionate mixed NGLs to natural gas products, and thus does riot meet the definition 
ofa natural gas processing plant under this subpart. Therefore, this rule does not apply. 

40 CFR Part 60. Subpart LLL: Standards of Performance for Onshore Natural Gas 
Processing; SO2 Emissions. This mle applies to sweetenifrg;units and sulfur recovery units at 
onshore natural gas processing facilities. As defined in this subpart, sweetening units are process 
devices that separate hytfrogen sulfide CH2S) and carbon dioxide (CO2) from a sour natural gas 
sfream. Sulfiir recovery units are defined as process "devices that recover sulfur from the acid gas 
(consisting of H2S and CO2) removed by a sweetening uriit. 

There are no sweetening or sulfiir recovery units at the Wolf Point Compressor Station. 
Therefore, this subpart does not apply. 

40 CFR Part 60, Subpart KKKK: Standards of Performance for Stationary Combustion 
Turbines. This subpart establishes emission standards and compliance schedules for the conttol 
of emissions from stationary combustion turbuiesthat commenced constmction, modification or 
reconstmction after February 18,2005. The mle applies to stationary combustion turbines vrith a 
heat input at peak load equal to or greater than 10.7^;gigajoules (10 MMBtu) per hour. 

BP does, not operate stationary combu#ipri turbines at the Wolf Point Compressor 
Station. Therefore, this subpart does not apply. 
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40 CFR Part 60. Subpart JJJJ: Standards of Performance for Stationary Spark Ignition 
Intemal Combustion Engines. This subpart establishes emission standards and compliance 
requirements for the conttol of emissions from stationary spark ignition (SI) intemal combustion 
engines (ICE) that commenced constmction, modification or reconstmction after June 12,2006. 
According to the definitions in 40 CFR 60.2, "commence" means an owner or operator has 
undertaken, or entered into a conttactual obligation to undertake within a reasonable time, a 
continuous program of constmction or modification, "Constiiiction" means fabrication, erection, 
or mstallation of an affected facility. "Modification" means any physical change in, or change in 
the method of operation of, an existing facility which increases the amount of any afr pollutant 
(to which a standard applies) emitted into the atmosphere by that facili^ or which results in the 
emission of any afr pollutant (to vriiich a standard applies) into thatatinosphere not previously 
emitted. The mle applies to new, reconstmcted, or modified stationary gasoline-fueled Sl ICE, 
or any other type of ICE vrith a spark plug (or other type of sparking deviice) and vrith operating 
characteristics similar to the theoretical Otto combustion cycle. These incliide emergency and 
non-emergency stationary SI ICE of all horsepower ratings that bum gasoline, liquid pettoleum 
gas, natural gas, and landfill/digester gas, vritii requfrements differing based on themanufacturer 
dates, horsepower rating, fuel type, and emergency versus non-emergency operation. 

All of the Waukesha L7042GL stationary spark ignition intemal combustion engines and 
the generator cunentiy operating at the Wplf Point Compresso^|ltation (compressor engines Cl 
through C4, and generator Gl) conimencedJcpristruction, reconsfm^tipn, Or modification prior to 
June 12, 2006. Therefore, this subpart doesriot apfjly pnder the Currerit Operating Scenario and 
would not apply under the Ahemative Operating Sccri^ps4f the rep engines commence 
constmction, reconstmction, or modification prior to June t2^2606. However, if any of the 
Caterpillar G3606 replacement compressor engines WPl tthrough WP3 installed during the 
replacement project commence construction, modification, or reconstruction on or after 
June 12, 2006, the replacement will require a minor modification to the permit (rather than 
a simple off permit change notification) so that conditions can be added to the permit to 
cover applicable general provisions of part 60, and specific applicable requirements of 
NSPS, subpart JJJJ.. 

National Emissions Standards for Hazardous Air Pollutants (NESHAP) 

40 CFR Part 63, Subpart A: General Provisions. This subpart contains national 
emissions standards for hazardous afr pollutants (HAP) that regulate specific categories of 
sources that emit one or more HAP regulated pollutants under the Clean Afr Act. The general 
provisions under subpart A apply to sources that are subject to the specific subparts of part 63. 

As explained below. Wolf Point Compressor Station is not subject to any specific 
subparts of part 63 under the Current Operating Scenario, and potentially the proposed 
Altemative Operating Scenarios; therefore, the General Provisions of part 63 do not apply under 
the Curtent Operating Scenario and potentially would not apply under the proposed Altemative 
Operating Scenarios. However, under the Ciurent Operating Scenario and potentially the 
proposed Altemative Operating Scenarios, the facility is a major or area HAP source (depending 
on the scenario) and operates engines greater than 500 hp that are affected imits of 
40 CFR 63, subpart ZZZZ (tiie RICE MACT). While tiiese engines are not (or may not be) 
subject to the RICE MACT because they are existing units as defined in the subpart, pursuant to 
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§63.10(b)(3), BP must keep a record ofthe non-appficability for a period of five years or until 
conditions change at the facility causing the engines to become affected units. As explained 
below, the Wolf Point Compressor Station may become subject to specific requirements of 
40 CFR 63, subpart ZZZZ (the RICE MACT) under the proposed Alternative Operating 
Scenarios if the replacement engines are new or reconstructed, as defined in the subpart. 
In that case, the source would be subject to the General Provisions of part 63 and the 
replacement would require a minor modification to the permit to add applicable subpart A 
and subpart ZZZZ requirements into the permit. 

40 CFR Part 63, Subpart HH: National Emission Standards for Haiardous Air Pollutants 
from Oil and Natural Gas Production Facilities. This subpart appliesjto the owners and operators 
of affected units located at natural gas production facilities that are iri^jor sources of HAP's, and 
that process, upgrade, or store natural gas prior to the point of custody tramsfer, or that process, 
upgrade, or store natural gas prior to the point at which natural gas enters me natural gas 
fransmission and storage source category or is delivered to a firial end user. T^b; affected units 
are glycol dehydration units, storage vessels with the potential for flash emissions,:and the group 

of ancillary equipment, and compressors intended to operate in volatile hazardous air pollutant 
service, which are located at natural gas processing plants. 

Throughput Exemption: 

Those sources whose maximum natural gas throughput, as appropriately calculated in 
§63.760(a)(l)(i) through (a)(l)(iii), is less than 18,400 standard cubic meters per day are exempt 
from the requirements ofthis subpart. 

Source Aggregation: 

Major source, as used in this subpart, has the same meaning as in §63.2, except that: 

1.) Emissions from any oil and gas production well with its associated equipment and 

emissions from any pipeline cqnipressor station or pump station shall not be aggregated 
vrith emissions from other similar units. 

2.) Emissions from processes, operations, or equipment that are not part ofthe same facility 
shall not be aggregated. 

3.) For facilities that are production field facilities, only HAP emissions from glycol 
dehydration units and storage tanks vrith flash emission potential shall be aggregated for a 
major source determination. 

Facility: 

For the purpose of a major source determination, facility means oil and natural gas 
production and processing equipment that is located within the boundaries of an individual 
surface site as defined in subpart HH. Examples of facilities in the oil and natural gas production 
category include, but are not limited to: well sites, satellite tank batteries, centtal tank batteries, a 
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compressor station that fransports natural gas to a natural gas processing plant, and natural gas 
processing plants. 

Production Field Facility: 

Production field facilities are those located prior to the pofrtt of custody ttansfer. The 
definition of custody ttansfer (40 CFR 63.761) means the pouit of ttansfer after the 
processing/tteating in the producing operation, except for the case of a natural gas processing 
plant, in which case the point of custody ttansfer is the inlet to the plant. 

Natural Gas Processing Plant: 

A natural gas processing plant is defuied in 40 CFR 63.761 as any processing site 
engaged in the exttaction of NGL's from field gas, or the fractionation of mixed NGL's to 
natural gas products, or a combination of both. A freating plant or gas plant that does not engage 
in these activities is considered to be production field facility, i. 

Major Source Determination for Production Field Facilities: 

The definition of major source in this subpart (at 40 CFR 63.761) states, in part, that only 
emissions from the dehydration units and storage vessels vrith a potential for flash emissions at 
production field facilities are to be aggregated when comparing to the major source thresholds. 
For facilities that are not production field facilities, HAP einissions from all HAP emission units 
shall be aggregated. 

Area Source Applicability: .,: 

40 CFR part 63, subpart HH applies to area.;s6urces of HAPs. An area source is a HAP 
source vriiose total HAP emissions are less^tiiiai46 tpy of any single HAP or 25 tpy fbr all HAPs 
in aggregate. This subpart requires different emission reduction requirements for triethylene 
glycol.dehydration units found at oil and gas production facilities based on their geographical 
locations -TJnits located in densely popiilated areas (detennined by the Bureau of Census) and 
known as ifrbanized areas vrith an added 2-mile offset and urban clusters of 10,000 people or 
more, are requfred to have emission confrols. Units located outside these areas vrill be requfred 
to have the glycol cfrculation pump rate optimized or operators can document that PTE of 
benzene is less thanltpy. • • 

Applicability of subpart HH to the Wolf Point Compressor Station: 

The Wolf Point Compressor Station does not engage in the exttaction of NGL's and 
therefore is not considered a natural gas processing plant. Hence, the point of custody ttansfer, as-
defined in this subpart HH, occurs downstteam ofthe station and the facility would therefore be 
considered a production field facility. For production field facilities, only emissions from the 
dehydration units and storage vessels with a potential for flash emissions are to be aggregated to 
determine major source status. The facility does not have flash tanks and the HAP emissions 
from the dehydration units alone at the facility are below the major source thresholds of 10 tons 
per year of a single HAP and 25 tons per y e ^ of aggregated HAPs. 
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With respect to the area source requfrements ofthis subpart, the facility is located outside 
both an urban area and an urban cluster. Furthermore, unconttolled benzene emissions from the 
one TEG glycol dehydrator unit at the facility was detennined to be less than I tpy using GRI-
GLYCalc Version 4.0, as presented in the supporting documentation in the application. As a 
result, under any of the proposed Altemative Operating Scenarios, the dehydration unit at 
the facility is exempt from the §67.764(d) general requirements for area sources. However, 
the following general recordkeeping requirement does apply to this facility: 

o §63.774(d)(l)-retain the GRI-GLYCalc determinations usi&d to demonsfrate that 
actual average benzene emissions are below 1 tpy. 

40 CFR Part 63, Subpart HHH: National Emission Staridards fbi^Hazardous Afr 
Pollutants from Natural Gas Transmission and Storage Facilities. This mfe applies to natural gas 
transmission and storage facilities that fransport or stoF^ natural gas prior to eritering the pipeline 
to a local distribution company or to a final end user, and that are a major soiucebf hazardous air 
pollutant (HAP) emissions. Natural gas ttansmission riieans the pipelines used fbr |̂brig distance 
transport and storage vessel is a tank or other vessel designed to contain an accumulation of 
cmde oil, condensate, intermediate hydrocarbon, liquids, produced water or other liquid and is 
constmcted of wood, concrete, steel orjplastic stmctural support. 

This subpart does not apply to the Wolf Point Compressor Station, as the facility is a 
natural gas production facility and not a natural gas ttansmission or storage facility. 

40 CFR Part 63. SuboaiHĝ ZZZZ: National Emission Standards fbr Hazardous Air 
Pollutants for Stationary Reciprocitirig Intemal Combustion Engines. This mle establishes 
national emission liriiitatioiis and of crating limitatibns for HAPs emitted from stationary 
reciprocating intemal combustion engines (RICE)., A stationary RICE is any intemal combustion 
engine which uses reciprocating motion to convert heat energy into mechaiucal work and which 
is not mobile. This rule applies fb-owners or operators of new and reconstmcted stationary RICE 
of any horsepower rating which are located at a major or area source of HAP. While all 
stationary RICE located at inajor or area sources are subject to the final mle (promulgated 
January 18,-2008, amending ffie finalrule promulgated June 15, 2004), there are distinct 
requfrements for regulated stationary RICE depending on their design, use, horsepower rating, 
fiiel, and major of area HAP emission status. The standards in the final mle have specific 
requirements for mb^tnew or reconstmcted RICE and for existing spark ignition (SI) 4 stroke 
rich bum (4SRB) stationary RICE. With the exception ofthe existing spark ignition 4SRB 
stationary RICE, other types of existing stationary RICE (i.e., SI 2 sfroke lean bum (2SLB), 
SI 4 sfroke lean bum (4SLB), compression ignition (CI), stationary RICE that combust landfill or 
digester gas equivalent to 10 percent or more ofthe gross heat input on an annual basis, 
emergency, and lunited use units) located at major and area sources of HAP emissions are not 
subject to any specific requirements under the final mle. 

Major Source Applicability: 

Per the definitions in 40 CFR 63.6590, a stationary RICE vrith a site rating of greater than 
500 bhp is existing at a major source of HAP emissions if constmction or reconstmction (as 
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defmed in §63.2) ofthe unit commenced before December 19,2002. A stationary RICE vrith a 
site rating of less than or equal to 500 bhp is existing at a major source of HAP einissions if 
construction or reconstmction (as defined in §63.2) ofthe unit commenced before June 12, 2006. 
A stationary RICE vrith a site rating of greater than 500 bhp is new at a major source of HAP 
emissions if constmction or reconstmction (as defined in §63.2) ofthe unit commenced on or . 
after December 19, 2002. A stationary RICE with a site rating of lessthan or equal to 500 bhp is 
new at a major source of HAP emissions if consfruction or reconstmction (as defined in §63.2) of 
the unit commenced on or after June 12,2006. 

Current Operating Scenario: The Wolf Pomt Compressbr Station under current 
operations is a major source of HAP emissions, as definedicKsubpart ZZZZ. However, 
the subpart does not apply, because all four Waukesha L7042GL compressor engines are 
considered existing 4SLB stationary RICE vrith a site rating of greafpr than 500 bhp for 
the following reasons: (1) the engines were constrtibted and installed;at,the facility prior 
to December 19, 2002 (C3 and Gl), or (2) tiieeri^ines were operated ip^other facility 
prior to December 19,2002, were disassemblied and removed from the preyious facility, 
were mstalled at the Wolf Point Compressbr ̂ telipn afteiT^ecember 19,2002, and do not 
meet tiie definition of reconstmction m 40 CFR ̂ | 2 arid condition V.Q.7.(d)(ii)(B)(l) of 
the draft permit (Cl, C2, and C4), because tiie costtij^iny engine overhaul was less than 
50% ofthe cost to replace the RICE currently operating^atthe Wolf Point Compressor 
Station. ^jy* , 

Area Source Applicability: 

Per the definitions in 40 CFR 63.6590 a stationary RICE is existing at an area source of 
HAP emissions if consimction or'reconstmction ofthe unit commenced before June 12,2006. A 
stationary RICE is rievs^ £i|:a major source of HAP eriiiissions if constmction or reconstmction (as 
defined in §63.2) of the uriit cpmmenced on or after June 12, 2006. 

" ^ > . ' " " " • \ • ^ 

Altemative Operating Scenarios #la-lc, #2, and #3: When accounting for • 
federally enforceable engme emission conttols, the Wolf Point Compressor Station under 
any of the Altemative^^Qperating-Scenarios would be a synthetic minor, or area source of 
HAP emissions (as defined msubpart ZZZZ). If the Caterpillar G3606 replacement 
compressor engines conunenced constmction or reconstmction (as defined in §63.2) 
before June 12,2006, then the engines would not be subject to any specific requirements 
in the subpart. However, if the Caterpillar G3606 replacement compressor engines 
commenced ciiiinstruction on or after June 12, 2006, the engines will be subject to 
specific requirements in the RICE MACT (as well as NSPS subpart JJJJ, which the 
RICE MACT refers to for SI RICE at area sources, and the General Provisions in 
subpart A), and the replacement will require a minor permit modification to add 
those requirements into the permit. 

Compliance Assurance Monitoring (CAM) Rule 

The CAM rule applies to each Pollutant Specific Emission Unit (PSEU) that meets a 
three-part test. The PSEU must 1) be subject to an emission limitation or standard, and 2) use a 
confrol device to achieve compliance, and 3) have pre-confrol emissions that exceed or are 
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equivalent to the major source threshold. 

Wolf Pomt Compressor Station is subject to emission limits for CO and CH2O for 
specific compressor engines. Three engines (WPl, WP2, and WP3) that would operate at the site 
in different configurations under proposed Altemative Operating Scenarios #la-lc, #2, and #3, 
are subject to a conttol requirement of oxidation catalysts. The engines vrith confrols meet the 
requirements for applicability of CAM for the CO and CH2O emissions. However, according to 
40 CFR 64.2(b)(l)(vi), CAM requirements do npt apply to any emission unit that is subject to an 
emission limit or standard for which an applicable requfrement specifiesMa continuous 
compliance determuiation method. The draft part 71 renewal pennit fbf^ese confrolled engines 
requires demonsfrations through semi-annual performance testing for CO and annual 
performance testing for CH2O emissions using a portable analyzer, a monitoring protocol 
approved by EPA, and EPA Reference test methods. In addition, periodic parametric monitoring 
and maintenance activities (see sections II. and IIL, and IV. ofthe draft part 71 renewal pennit) 
are required. Parametric measurements include differeritial pressure and temperature across the 
catalytic converter. These draft permit conditions ar^ sufficient to provide reasonable assurance 
of continuous compliance and allow BP to make an informed certification of compliance. 

b. Conclusion 

Based on the information provided in BP's application for the Wolf Point Compressor 
Station, this source is subject to those existing applicable Federal CAA programs discussed 
above. The Wolf Point Compressor Station is not subject to any implementation plan such as 
exists.'vrithin state jurisdictions. Therefore, the Wolf Pomt Compressor Station is not subject to 
any other substantive requirements" that conttol their emissions under the CAA. 

EPA recogni'zes that, in some cases, sources^fair pollution located in Indian country are 
subject to fewer requirements than similar sources located on land under the jurisdiction ofa 
state or local a r pollution confrol agency. To^ddress this regulatory gap, EPA is in the process 
of developing national regulatory programs for preconstmction review of major sources in non-
attainment areas and of riSiripr sources in both attainment and non-attainment areas. These 
programs vrill establish, wItSre appropriate, conttol requfrements for sources that would be 
incorporated into part 71 periiiits. To establish additional applicable, federally-enforceable 
emission limitspEPA Regiona^ffices \rill, as necessary and appropriate, promulgate Federal 
Implementation Plans (FIPs) mat vrill establish Federal requfrements for sources in specific 
areas. EPA vrill esteblish priorities for its dfrect Federal implementation activities by addressing 
as its highest priority fhe ririost serious threats to public health and the envfronment in Indian 
country that are not othenvise bemg adequately addressed. 

Further, EPA encourages and will work closely with all tribes wishing to develop Tribal 
Implementation Plans (TIPs) for approval under the Tribal Authority Rule. EPA intends that its 
Federal regulations created through a FIP vrill apply only in those situations in which a tribe does 
not have an approved TIP. > 
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5. EPA Authority 

a. General authority to issue part 71 permits 

Title V ofthe Clean Afr Act requfres that EPA promulgate, administer, and enforce a 
Federal operating pennits program when a state does not submit an approvable program vrithin 
the time frame set by title V or does not adequately administer and enforce its EPA-approved 
program. On July 1,1996 (61 FR 34202), EPA adopted regulations codified at 40 CFR part 71 
setting forth the procedures and terms under which the Agency would administer a Federal 
operating pennits program. These regulations were updated on February 19,1999 (64 FR 8247) 
to incorporate EPA's approach for issuing Federal operating permits to stationary sources in 
Indian country. 

As described in 40 CFR 71.4(a), EPA will implemierit.^ part 71 program in areas where a 
state, local, or tribal agency has not developed an approved part 70 program. Unlike states, 
Indian tribes are not requfred to develop operating pennits programs, though EPA encourages 
tribes to do so. See, e.g., Indian Tribes: Afr Quality Planning andManagement (63 FR 7253, 
Febmary 12,1998) (also known as the "Tribal Authority Rule"): Therefore, vrithin Indian 
country, EPA vrill administer and enforce a part 71 Federal operating pennits program for 
stationary sources until a tribe receives approval to administer their ovm operating pennits 
program. 

6. Use of All Credible Evidence 

Determinations of deviations, continuous or intennittent compliance status, or violations 
ofthe permit are not limited to the testing or monitoring methods requfred by the underlying 
regulations or this permitj other credible evidence (including any evidence admissible under the 
Federal Rules of Evidence) must be considered by the source and EPA in such determinations. 

7. Public Participation 

a. Public notice - ; , -̂.-' 

As described m 40 CFR, 71.11 (a)(5), all part 71 draft operating permits shall be publicly 
noticed and made available f#public comment. The Public Notice of pennit actions and public 
conunent period is described in 40 CFR 71(d). 

There vrill be a 30 day public comment period for actions pertaining to a draft pennit. 
Public notice vrill be given for this draft permit by mailing a copy ofthe notice to the pennit 
applicant, the affected state, tribal and local air pollution conttol agencies, the city and county 
executives, the state and Federal land managers and the local emergency planning aifthorities 
which have jurisdiction over the area where the source is located. A copy ofthe notice will be 
provided to all persons who have submitted a written request to be included on the mailing list. 
If you would like to be added to our mailing list to be informed offuture actions on these pr other 
Clean Afr Act permits issued in Indian country, please send your name and address to the contact 
listed below: 
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Claudia Smith, Part 71 Pennit Contact 
U.S. Environmental Protection Agency, Region 8 

1595 Wynkoop Sfreet (8P-AR) 
Denver, Colorado 80202 

Public notice vrill be published in the Durango Herald on the date specified in the cover 
letter to this document, giving opportunity for public comment on the draft permit and the 
opportunity to request a public hearing. 

b. Opportunity for Comment 

Members ofthe public are given an opportunity to review a copy of the draft permit 
prepared by EPA, the application, this Statement of Basis for the draft permit, and all supporting 
materials for the draft permit. Copies of these documents are available at: 

La Plata County Cleric's Office v.. %.̂  v 
1060 East 2"'* Avenue 
Durango, Colorado 81302 . .• 

and 

Southem Ute Indian Tribe 
Environmental Programs Office 
116 Mouache Drive 
Ignacio, Colorado 81137 

a n d / • ' :;:'*;*-'• • 

. U.S. EPA Region 8 | # ' 
Air Program Office 

, f 1595 Wynkoop Sti:eet(8P-AR) 
- :: Denver, Colorado 80202 

All docuinents are available for review at the U.S. EPA Region 8 office Monday through 
Friday from 8:6dfaan. to 4:0(j(p.m. (excluding Federal holidays). 

Any interested i?erson may subinit written comments on the draft part 71 operating permit 
during the public comment period to the Part 71 Permit Contact at the address listed above. All 
comments vrill be considered and answered by EPA in making the final decision on the permit. 
EPA keeps a record ofthe commentors and ofthe issues raised during the public participation 
process. 

Anyone, includhig the applicant, who believes any condition ofthe draft permit is 
inappropriate should raise all reasonable ascertainable issues and submit all arguments 
supporting their position by the close ofthe public comment period. Any supporting materials 
submitted must be included in full and may not be incorporated by reference, unless tiie material 
has been afready submitted as part ofthe adminisfrative record in the same proceeding or consists 
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of state or Federal statutes and regulations, EPA documents of general applicability, or other 
generally available reference material. 

c. Opportunity to Request a Hearing 

A person may subinit a written request for a public hearing to the Part 71 Pemiit Contact, 
at the address listed above, by stating the nature ofthe issues to be raised at the public hearing. 
Based on the number of hearing requests received, EPA will hold a public hearing whenever it 
finds there is a significant degree of pubUc interest in a draft operating permit. EPA will provide 
public notice of the public hearing. If a public hearing is held, any person may subinit oral or 
written statements and data conceming the draft permit. 

d. Appeal of permits '\ -. 

Within 30 days after the issuance of a final permit decision, any person who filed 
comments on the draft permit or participated in the public hearing may petition to the • 
Environmental Appeals Board to review any condition ofthe permit decision. Any person who • 
failed to file coniments or participate in the public hearing may petition for administtative 
review, only if the changes from the draft to the final permit descision or other new grounds were 
not reasonably foreseeable during the public comment period. -T^ 30 day period to appeal a 
pernut begins with EPA's service of the notice of the final permit decision. 

The petition to appeal a permit must include a statement oftiie reasons supporting the 
review, a demonsfration that any issues were raised during the public comment period, a 
demonsttation that it was impracticable to raise the objections vrithin the public comment period, 
or that the grounds for such objections arose after such a period. When appropriate, the petition 
may include a sho^yklg that the condition in question is based on a findmg of fact or conclusion 
of law which is clearly enonepus; or, an exercise of discretion, or an important policy 
consideration which the Envirorimental Appeals Bioard should review. 

TTie Environmental Appeals Board vrill issue an order either granting or denying the 
petition for review, within a reasonable time following the filing ofthe petition. Public notice of 
the grant of review vrill establish a briefing schedule for the appeal and state that any interested 
perison may file an amicus brief. Notice of denial of review will be sent only to the pennit 
applicant and to the person requesting the review. To the extent review is denied, the conditions 
of the final permit decision become final agency action. 

A motion to reconsider a final order shall be filed within 10 days after the service Ofthe 
final order. Every motion must set forth the matters clauned to have been ertoneously decided 
and the nature ofthe alleged ertors. Motions for reconsideration shall be dfrected to the 
Administtator rather than the Environmental Appeals Board. A motion for reconsideration shall 
not stay the effective date ofthe final order unless it is specificaUy ordered by the Board. 

e. Petition to reopen a permit for cause 

Any mterested person may petition EPA to reopen a pemiit for cause, and EPA may 
commence a pennit reopening on its own initiative. EPA vrill onfy revise, revoke and reissue, or 
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terminate a permit for the reasons specified ui 40 CFR 71.7(f) or 71.6(a)(6)(i). All requests must 
be in writmg and must contain facts or reasons supporting the request. If EPA decides the 
request is not justified, it will send the requester a brief written response giving a reason for the 
decision. Denial of these requests is not subject to public notice, comment, or hearings. Denials 
can be informally appealed to the Environmental Appeals Board by a letter briefly setting forth 
the relevant facts. 

f. Notice to affected states/tribes 

As described in 40 CFR 71.11 (d)(3)(i), public notice vrill be given by mailing a copy Of 
the notice to the air pollution conttol agencies of affected states, tribal and local air pollution 
conttol agencies which have jurisdiction over the area in which the source is located, the chief 
executives ofthe city and county where the source is located, any comprehensive regional land 
use planning agency and any state or Federal land managerfwhose lands may be affected by 
emissions from the source. The following entities willbe notified: 

State of Colorado, Department of PubUc Health and Environment 
State of New Mexico, Environment Department i 
Southem Ute Indian Tribe, Environmental Ptograms Office 
Ute Mountain Ute Tribe, Environmental Prograriis 
Navajo Tribe, Navajo Natioii EPA . 
Jicarilla Tribe, Environmental ProfbOtipn Office 
La Plata County, County Clerk 
Town of Ignacio, Mayor 
National Park Service, Air, Denver, CO 
U.S. Department of Agriculture, Forest Service, Rocky Mountain Region 
Carl Weston 
San Juan Citizen Alliance 
Rpcky Mountain-Clean Afr Action 
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EXHIBIT 8 

Letter from Richard R. Long, Region VIII Dfrector, Afr and Radiation Program, to Jack 
Vaughn, EnerVest San Juan Operating Co. (July 8,1999) 



UNITED STATES ENVIRONMENTAL PROTECTION AQENCY 
REGION Vlll 

99».18th STREET . SUITE 500 
DENVER, COLORADO 80202-2498 

JUL 81999 

(55) 

Ref: 8P-AR 

Jack Van jlbn 
EnerVest San Jnan Opoating Co. 
STOBThimerDr. 
Duongo, CO 81301 

DearMr. Vauglin, 

TUs tetter is in xespoaae to your letter dated June 3,1999 regneating nlarification of the 
aggreffldtonof aoorces to the pmpoae of determining TitteVqiplfcabga^ 
p^eljne conqnesaor stations. More sppioifinally, yon have aafcedua to determiiM whether we 
OQDnder eadi emittiiig nait at each conquBsaor atatioa to be a stngie soDioe or all of tiie 
emitting nidtB at each cooqireasor station in aggiegaie to be a siogb aoorce for Title V 
pennitting pnqmses, and wbedier these sooices aie major. 

In the Code (tf Federal B^olatiafU at 40 CFR 71.2 the defimtion of "nujor sooice' 
states, in pait: 

'Major sooice nuans any stationaiy Boun» (or ai^ groap of siatkniaiy sooroes that are 
k)cated on one or moie oontiguooa or adjacent pxopBities and are uidcr oommon 
control of tlie same peison (or parsona nnder common contgoQ), belonging to a ajngje 
ffl^or inhistrial grouping " 

We iDtespiet this to mean that each compiessOT statkm with its associated emitting units 
(e.g. conqnessoroigines, weds, pun^K, ddiydiaton, stoiage and traasmission tanks, etc...) 
comprises a 'groapirfstatiniMnry soroces" and would be coosidenBd a single souioe finr 
puppses of detennimng Title V s^licability. 

Witfi tins inteipietation in mind, the additional infomiation you provided to us in the 
iett^, and ftntfaer telqiboBe oonvetBations witfi you, we have determined that the EnerVest 
Sanhian Opeiating Co. has five sooices (compressor statfons witti thdr assodated emitting 
units) kx^ted within the exterior boundaries of the Southem Ute Indian Reservation In 
southwest Colorado. The following table illuAiates the sources. 



Bbdmdge Compressor Statkm (BR SU 8-2) 
SW NW Sec. 8 T33N - RlOW 

Valencia Canyra Con^esscff Statkm (VC SU 32-1) 
SW SB Sec. 32 T33N - RllW 

Vakocia Canyon Conqmssor Statkm (VC SU 32-4) 
NW NE Sec. 32 T33N - RllW 

Vateoda Canyon Ctmqnesaor Statkm (VC SU 204) 
SB NB Sec. 20133N - RllW 

L 
Indian Cnselc Cnnpressor Station (IC SU24-4) 
NW SW Sec. 24T34N - RlOW 

To fuitho'detenmne whelhv these are miyor sooioes fivpoiposes (rfTSllB V 
pennittiiig, we leqmre additional information. Specifically, for each somoe IdentiliBd above 
we are leqoesting: 

i • A list of all emission units for eadi somjce sach as compressor aigiaes, weils, 
punxps, heaters, dc^dratois, tanks, emexgeocy engioes, etc. 

• ThepoteBthtl to enrnt of all oilariaponniants (inclodnig VOCs) and all 
hazardous air poOntanls for each emission unit 

• Acqpyofanyeadstingairpollntioikpanntslhatmigrhavebeenissaedbyihe 
State of Coknado./ 

We hope that this has choified for you our understanding ofthe legnlations as they 
pertain tb the EnerVest San IMBI Operating Conyaiqr's fwaJities. If yoahaveany fbither 
questions, pJease fieel fiee to contact Kathfcen Fa«» of my Techmcal Assistance staff at 303-
312-6526. 

cc: 
Cheryl Wiescanip, Director of Envirtmrnratal Programs, Sontfiem Ute Indian Tribe 
Viigil Kazier, Air Program Coordinator, Southern Ute Indian Tribe 



EXHIBIT 9 

Letter from Richard R. Long, Region VHI Dfrector, Afr Program, to Lynn R. Menlove, 
Manager, New Source Review Section, Division of Afr Quality, Utah Department of 

Envfronmental QuaUty (August 8,1997) 



. ^ ^ . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
/ » ^ ^ REGION 8 

999 I S " STREET • SUITE 500 
DENVER. CO 80202-2466 

http://www.epa.gov/region06 ^ 

Augusts, 1997 

Ref: 8P2-A 

Lyrm R. Menlove, Manager 
New Source Review Section 
Division of Air Quality 
Utah Department of Environmental Quality 
P.O. Box 144820 
Salt Lake City, UT 84114-4820 

Dear Mr. Menlove: 

This letter is in response to your letter dated May 23, 1997, about Great Salt Lake 
Minerals and whether their operations should be considered a single source or two sources under 
the Prevention of Significant Deterioration of Air Quality (PSD) regulations. We also received a 
letter from Mr. Jim Wolf with the Harris Chemical Group, dated June 30, 1997, that contained the 
June 16, 1997 letter that was sent to Utah, which discussed these issues about the Great Salt Lake 
Minerals plant. 

After reviewing the information submitted and previous applicability determinations that 
have been made regarding the defmition of stationary sources, we feel compelled to recommend 
that the subject pump station be considered part ofthe Great Salt Lake Minerals plant as a single 
source, despite the fact that the pump station is on one side ofthe Great Salt Lake while the 
production operations are on the other side ofthe lake. The underlying facts indicate that the 
pump station operates solely as a support facility to the plant. Guidance in the Standard Industrial 
Classification (SIC) Manual (Appendix B) states that the SIC code is a system for classifying 
establishments by type of economic activity. Each establishment is classified according to its 
primaty activity. The pump station activity does not have its own primary economic activity but 
only supports the activity of the main facility. As such, we believe it would be incorrect to 
consider the pump station operation as a separate source. 

The letter from Mr. Wolf contained a statement that said "The pump station merely 
supports brine transfer activities and has no production function or potential." The vety fact that 
the pump station provides support to the production activities of the plant by brine transfer clearly 
provides justification that the pump station acts as a support facility to the plant. To our general 
knowledge, previous determinations, which have been made by EPA and states, have always 
determined that activities which support the primary activities of a source are considered to be 
part of the source to which they provide support. Distance between the operations is not nearly 
as important in determining if the operations are part of the same source as the possible support 

O Printed on Recycled Paper 

http://www.epa.gov/region06


that one operation provides for another. We believe that Utah has at least one example of this in 
your definition of a source at Kennecott Copper, where the Bingham Canyon Mine and the 
Copperton Concentrator are considered to be one source coimected by a slurry pipeline. The only 
written national guidance found in the New Source Review Guidance Notebook was numbered 
3.18, dated 6/30/81, which dealt with two operations, separated one mile apart, that had a 
dedicated railroad line between them, and together produced one Une of automobiles. The 
resulting determination was that they are one source. 

We have coordinated our response with EPA New Source Review contacts in North 
Carolina and they agree that our guidance regarding this determination is consistent with 
statements that EPA has made about long-line operations, such as a pipeline or electrical power 
lines. EPA would not treat all of the pumping stations along a multi-state pipeline as one source. 
The distance between those types of operations is typically hundreds of miles. The supply of 
electrical power to a source has never been used to detennine that separate operations are part of 
the same source. However, the physical relationship between the pump station and the 
production operations at the Great Salt Lake Minerals plant (i.e., a channel or "pipeline" across 
the bottom of the lake) is much more similar to conveying operations that transport raw materials 
to a processing plant. This clearly supports the production operation and is routinely considered 
to be part ofa single stationary source (the production facility plus support operations). This is a 
rather unique (one of a kind) operation and our guidance is specific for this imique operation. 

The only issue, really is the distance between the two operations. EPA did make a 
statement in the preamble to the August 7, 1980 PSD mles that if two operations were 20 miles 
apart, they would be too far apart to be considered one source. The rest of the determination was 
that because the two operations had different SIC codes, they would be separate sources. Our 
belief that the unique operations at the Great Salt Lake Minerals plant should be considered a 
single source is somewhat in conflict with the single statement that a 20-mile separation is too far 
apart to consider two operations as a single source. However, this distance was not established as 
a fixed requirement and involved facilities with different SIC codes, unlike The Great Salt Lake 
Minerals case. It remains our opinion that because ofthe unique relationship between the pump 
station and the salt processing plant and the dedicated chaimel (21.5 miles) between the two that 
supplies the pre-concentrated brine, the distance between the operations is not an overriding 
factor that would prevent them from being considered a single source. 

Our position on this rather unique situation is only provided as guidance, as it remains the 
State's primary responsibiHty to make the fmal determination under your SIP-approved PSD 
regulations. I hope this is the information that you needed. If you have questions about our 
determination, please contact John Dale at (303) 312-6934. 

Sincerely, 

Richard R. Long, Director 
Air Program 



EXHIBIT 10 

Letter from Richard R. Long, Region VIII Dfrector, Air and Radiation Program, to 
Jeffrey L. Ingerson, Senior Envfronmental SpeciaUst, Questar Gas Management 

Company (August 7,1998) 



UNrTED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 

999 18™ STREET - SUITE SOO 
DENVER, CO 60202-2466 

AUG - 7 1998 

Reg 8P-AR 

Mr. JefiQrey L. Ingason 
Senior Eovironmental SpedaSst 
Questar Gas Management Conq)ai7 
P.O. Box 45601 
Salt Lake City, Utah 84145-0601 

Dear Mi:. Itigerson: 

Ttus is in response to your request for a dedoon conceming \^iether die operation of 
conpressor tmits located at the Hdlar Station on tiie Uintah/Ouray Indian Resovation in Utah 
should be considered a sin^stationaiy source or two sources. Specifically, Questar Gas 
Management Con^aity (QGMC) is asserting that based on difEearent pperational fimctions and 
separate organizatkmal management, thatthe QGMC and QuestarPipdine Conqiany (QFQ 
compressor units should constitute sqiarate entities and should not be groiq)«i together for 
puiposes of permhting under the Preveotum of Sigdficant Deterioration (PSD) program. 
Furthermorei, QGMC -would like a detenntnation as to the minhnum distance requfred from the 
Hdlar Station 2dte to make any new compression equqmient a separate fedlity. 

Upon review ofthe management and organizational fimction infonnation that was 
submitted with yoiir request and based on past applicability determmations that have been made 
r^arding the PSD regulation defimtton of stationary source (40 CFR §52.21), EPA determines 
that aU emissions units curroitly located at die Hdlar Statkm are consideFed one stationaty 
source. (See endonire your 6/17/98 request for the fist of emissions nnits.) 

Endosed is a smgle source detemiination (dated 11/3/86) that was made for Valero 
Transmission Company whose suyor SIC code is 49 and Valero Gathering Company whose major 
SIC code is 13. This angle source determination is applicable to the situation you have described 
at the Fidlar Station between QO^C and QPC. In reviewing the PSD requfrements, each 
stationaty source is to be dassified according to its prinuuy acthity which is detomined by hs 
princ^al product or group of products. Thus, one sotu-ce classification encon:q>asses both 
primary and support focilities, even when it iiv^ides units -trith a different two-digit SIC code. In 
other words, support activities are aggregated -vrith thefr associated primaty activity r^ardless of 
dissimilar SIC codes. Even though QGMC and QPC are dassified differentty in tbe SIC manual 
(Q(aiC is SIC 13 and QPC is SIC 49), QPC is a support fedlity to QGMC because Questar 
Pipeline Company is the only means by which Questar Gas Management Company can introduce 
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hs natural gas product into commerce. Therefore, all emissions units at the Fidlar Station are 
considered one stationaty source. 

As to your question of what is the mminuim distance between units to consider the units 
as separatt Polities, EPA has not established a ̂ edfic distance between pollutaiit emitting 
activities for determining -when &dlities should be consMered aepaiato or one source for 
permitting imder the PSD program. Whethff &dlities are contiguous or adjacoit is determined 
on a case-by-case besiŝ  based on die relationship between the fitdSties. EPA has made single 
source detenninadons based on poUutant emrtting activities located one mile ^art to activities 
located six miles aptctt Qn a n o ^ case;, the activities were on opposite sides ofa lake, which 
was over twenty miles across.) Distance b^weenopoations is not nearly as important in 
determining if die operations are part ofthe same source as the possible support that one 
operation provides for another. However, EPA does not intend for a "source" to indude 
activrties dong a long-lme operatuin; such as, puiiq>mg stations dong a multi-state pipeline would 
not be considered a single stationary source. See 45 FR 52695 (August 7,1980) 

Aside from your questions on a(§acen(ty and ownership, the emisaons data you submitted 
with your request and your July 28,1998 conversation widi Monica Morales ofmy staff indicates 
that your proposed mndifination P̂P'̂ M "<^ be rnhjert tn nutfnr aniirni* permitttng imHi»r f1i«» PCT̂  
program You told Ms. Morales that the additional conqiressar imit you are proposmg as a 
modification wodd have potendd emisaons less than 45 tons per year ofNO,, Cunentiy, the 
emisaons data you subnutted show potentid NQ^ emisaons vrithout enforceable controls of about 
248 tons per year. (Potentid emissions are based on 8760 hours of operation ptf year.) This is 
bdow the 250 tons po- year imyor source direshold, meanmg the Fidlar Station is considered a 
mnior source tmder the PSD pomitting program 

A fiiture modification to the present day Hdlar Station would be subject to PSD, if and 
only iî  the modification in and of itsdf equaled or exceeded the 250 tons per year major source 
threshold. In otho: -words, Questar codd add 249 additiond tons per year ofa PSD pollutant and 
not be subject to the permitdng requirements of PSD. Hitf WBvemmcethe Fidlar StatioffisT^ 
i£ii$QF^6ai^itay30QGEi£(i3£3!^8ac^^ 
nib'dBicationmwtiicgtHiLnetjemisaoiiaimga:^^ 
mainER:S522i(BX23) 
than 45 tons per year wodd i 
and the emissions mcrease wc 
beyond your current proposd 1 
PSD, 

bjecttb J^SDl̂ Your proposed onissions increase of less 
t subject to PSD because the Fidlar Station is a minor source 

[ not exceed 250 tons per year. However, fiiture modifications 
: exceed the significant emissions levds would be subiect to 
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Please sdiimt to EPA in writing the specifics of all modifications and all fiiture proposed 
modifications that are made to the Fidlar Station. Also, please copy Elaine Willie of the Ute 
Indian Tribe on aU fiiture correspondence to EPA pertaining to this source. If you have any 
questions concermng this detemiination or the clarification ofthe PSD regulations, you may 
contact Monica Kforales with my staff at (303) 312-6936. 

Endosore 

cc: Elaine \^l]ie (Ute Indian Tribe) 
BdKaap (Ute Itufian Tribe) 
Lynn Medove (UT DAQ) 

EPA KP 002705 



EXHIBIT 11 

Letter from Riqhaxd R. Long, Region VIII Director, Afr and Radiation Program, to 
Dermis Myers, Constmction Permit Unit Leader, Stationary Sources Program, Afr 

Pollution Conttol Division, Colorado Department of Public Health and Envfronment 
(April 20,1999) 



^ ^ • ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 

999 18™ STREEF - SUITE 500 
DENVER. CO 80202-2466 

April 20,1999 

Ref: 8P-AR 

Mr. Dennis Myers, P.E. 
Construcdon Pemiit Unit Leader 
Stationary Sources Program 
Air Pollution Control Division 
Colorado Department of Public Health and Environment 
4300 Cheny Creek Drive South, APCD-SS-Bl 
Denver, CO 80246-1530 

Dear Dennis, 

EPA Region 8 has reviewed the proposed PSD construction permits for the American Soda 
Commercial Mine (Piceance fecility) and processing plant (Parachute facility), which were sent to the EPA 
Region 8 office on March 17, 1999. We have identified two problems with this permit action: the first 
related to the State's determination that these are two separate sources for PSD permitting, and the second 
with the estimation and monitoring of VOC emissions. In addition, we are aware ofthe procedural and 
BACT issues raised by the National Park Service in its April 12, 1999, comment letter, and welcome the 
opportunity to discuss those concems also. 

Single vs. Separate Source 

We have reviewed the information that American Soda's contractor, Steigers Coiporation, 
provided via fax transmittal on April 13, 1999. That fax contained an October 9, 1998, 5 page letter from 
Hal Copeland to you, and your October 22, 1998, response. We have examined the State's determination 
that the mine and processing plant are separate sources for purposes of PSD permitting, and did not find 
any explanation for that decisioa Since the mine and processing plant are planned to be roughly 35^0 
miles e^art (straight-line distance; connected by a 44 mile long pipeline), we surmise that the State is 
treating them as separate sources primarily due to distance (i.e., not "adjacent"). EPA Regional offices, in 
consultation with EPA Headquarters, have written several comment letters explaining diat whether two 
facilities are "adjacent" is based on the "common sense" notion of a source and the functional inter
relationship ofthe faciUties, and is not simply a matter ofthe physical distance between two facilities. I 
have enclosed the EPA comment letters fbr your fiirther consideration. 

In the case of American Soda's Piceance and Parachute facilities, we believe that EPA's policy 
holds that these facilities need to be considered as a single stationary source. The two clearly will be 
functionally interdependent, as evidenced by the dedicated sluny pipeline and the spent brine retum pipeline 
which will connect the two facilities. Additional evidence is that one fecility (the mine) is to produce an 
intermediate product for processing at the other fecility (the processing plant). Given the integral 
connectedness of these fecilities, we believe that the distance alone does not preclude these two being 
considered adjacent for PSD pemiitting purposes. 
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VOC emission estimation and monitoring 

We are concemed with potential variability of VOC emissions firom the solution mining process. 
VOCs are evolved finom this process by dissolving into the hot water solution as it passes through the 
mineral deposits. American Soda's permit application stated: "injection fiuid temperatures will generally 
be between 300° and 420°F, and the retumed production fluid temperature will generally be 50° to 125°F 
less because energy is lost in the mining process." Over these temperature ranges, there are likely to be 
variations resulting firom increased solubility of VOC contaminants evolved fi-om the oil shale dq>osits as 
water temperatures rise. Similarly, we expect that there may be variations over the life of each solution 
mining well (as fiuid injection pressures and fiow rates change, as well as changes to the mineral deposit as 
it is depleted), and also due to physical location throughout the mineral deposits. 

While we understand that the source has test data supporting its estimated emissions, we are still 
concerned. Thus, we encourage the department to exercise due diligence in foUowing-iq) on the 
requirement that American Soda regularly test for VOC emissions (condition 16 of Piceance facility 
permit). Furthermore, it is vety important to ensure that such testing is done under normal operating 
conditions. Thus, it would be pradent fcH* the source to track water injection temperature and pressure, 
well-head brine temperature, flow rates, and other parameters that would provide adequate justification that 
its quarterly (or adjusted fi-equency) testing is consistent with ongoing operations at the facility. Fmally, 
we recommend that the State scmtinize the sampling location and techniques enqjloyed in the source's 
testing protocols to ensure that all VOC emissions will be adequately quantified. In the event that actual 
VOC emissions are found to exceed the 40 tpy threshold, American Soda would need to address 
appropriate PSD permitting requirements, including BACT controls for its VOC emission pomts, as if 
constmction had not yet commenced. 

We look'forward to assisting you with these issues. Please contact me at (303)312-6005 or 
Meredith Bond of my staff at (303)312-6438. 

Sincerely, 
Original signed by: 

Richard R. Long, Director 
Air and Radiation Program 

Enclosures 
Januaiy, 15, 1999, EPA Region 3 letter to John Slade, Pennsylvania DEP 
May 21.1998, EPA Region 8 letter to Lynn Menlove, Utah DAQ 
August 8, 1997, EPA Region 8 letter to Lynn Menlove, Utah DAQ 
August 7, 1997, EPA Region 10 letter to Andy Ginsberg, Oregon DEQ 
August 27, 1996, memo fi-om Robert Kellam, OAQPS/ITPID to Richard Long, Region 8 
March 13,1998, EPA Region 5 letter to Donald Sutton, IlUnois EPA 

cc: Ram Seetiiaram, CDPHE-APCD 
Tom Gibbons, Steigers Corporation 

bcc: Michele Dubow, EPA/OAQPS/MD-12 
Cindy Reynolds, 8ENF-T 



EXHIBIT 12 

Memo from Steven Rothblatt, Region V Chief, Afr Programs Branch to Edward E. Reich, 
Director, Stationary Source Enforcement Division (June 8,1981) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

DATE: JUN 8, 1981 

SUBJECT: Defining Two Separate Plants as One Source 

FROM: Steve Rothblatt, Chief 
Air Programs Branch 

TO: Edward E. Reich, Director 
Stationary Source Enforcement Division, (E341) 

Region V has been asked by the State of Michigan and the General Motors Corporation to make 
a determination as to whether or not two plants on different sites constitute a single source. The 
purpose of this memo is to describe the circumstances related to this request and seek your 
counsel before we respond to the State and GM. We request your recommendation on our 
tentative position by Jime 12, 1981 at which time we will be responding to the State. 

During the assembly of some vehicles in Lansing, Michigan, auto bodies are made in the Fisher 
Body plant and then are transported by truck to an Oldsmobile plant one mile away. At the Olds 
plant the bodies are placed on frames and the fenders and hoods are attached. At the present time 
the bodies are painted at the first location and the fenders and hoods are painted at the second 
location. GM is proposing to move the painting operations to one of the locations. 

Under the present definition of source in nonattainment areas, GM would have to meet the Part D 
new source review requirements. However, under the March 12, 1981 proposed defmition of 
source, the ciulailment of painting at one place in a source could be used to offset additional 
painting elsewhere in the source and thus the source would avoid the Federal new source review 
requirements. The issue of concem for GM is whether or not these two plants which are 
separated by approximately 4,500 feet can be considered as one source. 

Our investigation has revealed that both plants come under the same SIC code. Additionally, the 
two plants are the only facilities served by a special spur ofthe C&O Railroad for raw material 
delivery and in die future the spur will be used to move unpainted parts from one plant to another 
when the painting is done at one location. Furthermore, at other locations in the State where 
vehicles are assembled in this two step body/frame fashion, the two plants are under one roof or 
are connected by a conveyor for transporting the bodies. 

It is our opinion that these Lansing plants are fimctionally equivalent to a source and that U.S. 
EPA has die flexibility to arrive at that conclusion. The Federal Register of August 7, 1980 
on page 52695 states the following when discussing proximity of PSD activities "EPA is unable to 
say precisely at this point how far apart activities must be in order to be treated separately. 
The Agency can answer that question only through case-by-case determinations." With the 
distance between the two plants less than one mile and the plants being connected by a raihoad 
used only for GM, we believe that the plants meet the requirement of being adjacent and therefore 
can be considered one source. 

Such an interpretation appears to be consistent with U.S. EPA's position which appears 
in the March Federal Register on page 16281. This position as stated, when supporting 
the change in "source" definition, is "even outside of these 'construction moratorium' 
areas under the present regulatory scheme, the August 7 definition can 



act as a disincentive to new investment and modernization by discouraging modifications to 
existing facilities." 

We have concluded that should the March 12, 1981 proposed definition of source become fmal, 
the State under the existing SIP though a variance from the Commission will be able to issue a 
State permit to GM. The State will also require a phased in LAER by 1986. Thus, the 
environmental costs ofthis interpretation will be negligible. 

Please contact Ronald J. Van Mersbergen at FTS 886-6056 for further infonnation. 

cc: E. Smith 
M. Tmtna 



EXHIBIT 13 

Memo from William B. Hathaway, Region VI Director, Afr, Pesticides and Toj^c^ 
Division to Allen Eli Bell, Executive Dfrector, Texas Afr Confrol Board 

(Novembers, 1986) 



Nov 03, 1986 

Mr. Allen EU Bell 
Executive Director 
Texas Air Control Board 
6330 Highway 290 East 
Austin, Texas 78723 

Re: PSD Applicability Request, Valero Transmission Company Yoakum, DeWitt 
County, Texas 

Dear Mr. Bell: 

We have reviewed Valero Transmission Company's request for an applicability determination of 
Prevention of Significant Deterioration (PSD) pennit requirements to the expansion at their 
Gohlke Plant in DeWitt County, Texas. At issue is whether the relationship between Valero 
Transmission Company, as a service provider imder the SIC major code 49, to Valero Gathering 
Company under SIC major code 13 is such that there are two distinct PSD sources here. 

Valero asserts that its gathering company is a separate company from its transmission company. 
Valero Gathering Company processes the gas from wells to remove hydrogen sulfide, carbon 
dioxide, and water to meet pipeline specifications prior to custody transfer to Valero 
Transmission Company. The principal product of Valero Gathering Company is pipeline quality 
natural gas tmder the SIC major code 13, while the principal product of Valero Transmission 
Company is the distribution of natural gas through a pipeline system under the SIC major code 
49. Valero maintains that the Gathering Company does not convey, store, or otherwise assist in 
the production of Valero Transmission's principal product, and therefore concludes that the two 
companies are separate sources for the purpose of PSD applicability. For similar reasons, Valero 
maintains that Valero Hydrocarbon Company, an extraction facihty in close proximity to Valero 
Transmission Company with an SIC major code 13, is a separate source from Valero 
Transmission Company. 

In reviewdng the PSD requirements, it is evident that each source is to be classified according to 
its primary activity which is detennined by its principal product or group of products. Thus, one 
source classification encompasses both primaty and support facilities, even if it includes units 
with different two digit SIC codes. Support facilities are typically those which convey, store, or 
otherwise assist in the production ofthe principal product or group of products produced or 
distributed, or services rendered. See 45 FR 52695 (August 7, 1980). 

6T-EN 6T-E 6C-T 
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At issue is whether Valero Transmission Company is a support facility to Valero Gathering 
Company. A review ofthe actirities ofthe two companies indicates that both companies produce 
natural gas as their principal product. We consider Valero Transmission Company as a support 
facility to Valero Gathering Company since the Transmission Company receives the processed 
natural gas from Valero Gathering Company and compresses it for distribution into a pipeline 
system. Thus, Valero Transmission Company is a support facility to Valero Gathering in that it 
conveys the product natural gas firom the processing plant into the pipeline system. Available 
infonnation further indicates that conveyance ofthe product natural gas through the Transmission 
Company is the only means of intiroducing the product natural gas into commerce. The Gathering 
Company is not equipped to introduce its product into commerce by any means other than 
through the Transmission Company. Consequently, for the purposes of determining whether 
modifications to Valero Transmission Company would be subject to PSD, Valero Transmission 
Company and Valero Gathering Company are considered to be one source. 

On September 26,1986, Mr. Ken Waid of Waid and Associates asked for clarification on how the 
distance between two facilities wodd affect the apphcabiUty ofthe PSD regulations' one source 
classification to such facilities. In the case of Valero Gathering Company and Valero Transmission 
Company, the distance between them does not affect the applicability of thciPSD regdations' one 
source classification to such facilities since they are on contiguous properties. The gathering and 
transmission plants are one source for the reasons stated above. For cases where sources are not 
located on contiguous of adjacent properties, EPA carmot say precisely how far apart the 
actirities must be«in orckr to be treated separately. EPA can only answer that question through 
case-by-case determinations See 45 FR 52695 (August 7,1980). 

If you have any questions, please call Mr. Stadey M. Spmiell ofmy staff at (214) 767-9875. 

Sincerely yours, 

(s) JACK S. DIVITA 

for 
William B. Hathaway 
Director 
Air, Pesticides and Toxics Division (6T) 

cc: Mr. Lawrence Pewitt, P.E., Director 
Pennits Division 
Texas Air Control Board 

bcc: Ascenzi (6T-EN) 
Diggs (6T-AN) 
Rasnic (EN-341) 



EXHIBIT 14 

Memo from Robert G. Kellam, OAQPS Acting Dfrector, Information Transfer and 
Program Integration to Richard R. Long, Region VIII Dfrector, Afr Prog-am 

(August 27,1996) 
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UNITED STATES ENVIRONMENTAL PROTECTION AtiENCY 

RESEARCH TRIANGLE PARK. NC 27711 

OFFICE OF 
AIR QUALITY PLANNING 

AND STANDARDS 

A£ 27 1996 

MEMORANDUM 

SUBJECT: 

FROM: 

Analysis of the Applicability of Prevention of 
Significant Deterioration (PSD) to the Anheuser-Busch, 
Incorporated Brewery and Nutri-Turf, Incorporated 
Landfarm at Fort Collins, Colorado 

Robert G. Kellam, Acting Director 
Information Transfer & Program Integration 

Division, OAQPS (MD-12) 

TO: Richard R. Long, Director 
Air Program, Region VIII (8P2-A) 

This is in response to your April 3, 1996 letter requesting 
PSD single stationary source determination for Anheuser-Busch's 
Fort Collins, Colorado brewery and Nutri-Turf landfarm. The 
Environmental Protection Agency (EPA) Headquarters considered the 
applicability of the PSD rules at 40 CFR 52.21 to the Anheuser-
Busch, Inc. (Anheuser-Busch) brewery and the Nutri-Turf, Inc. 
(Nutri-Turf) landfarm in Fort Collins, Colorado. 

PSD Applicability 

The EPA Headquarters concurs with Region VIII's conclusion 
that the brewery and landfarm. are considered a single stationary 
source for PSD applicability purposes. Specifically, we conclude 
that the brewery and landfarm are commonly owned by AnheuserBusch, 
the brewery and landfarm are on contiguous or adjacent properties, 
and the landfarm. is a support facility for the brewery. In fact, 
the landfarm, which disposes of the brewery's waste water, is part 
of the brewery. The background information and details of the 
EPA's analysis follow. 

Background 

Anheuser-Busch received a PSD permit from EPA Region VIII on 
March 15, 1984 to construct a new brewery at Fort Collins, 
Colorado, The brewery was determined to be a major stationary 
source with potential emissions that exceeded significant 
emissions rates for nitrogen oxides, sulfur dioxide, and 



particulates. Potential volatile organic compound (VOC) 
emissions from the brewery were reported by Anheuser-Busch to be 
less than the PSD significant emissions rate of 40 tons per year. 
Anheuser-Busch did not report any air emissions from its Nutri-
Turf landfarm in its original PSD application. 

The brewery and landfarm are about 6 miles apart and are 
physically connected by a pipeline. Anheuser-Busch owns the 
brewery and landfarm. The landfarm was purchased and modified by 
Anheuser-Busch during the time the brewery was under construction 
for disposing of waste water from the brewery. The brewery waste 
water stream, containing hydrocarbons, is piped to the landfarm 
and disposed of by land application. The subsequent VOC emissions 
at the landfarm are a direct result of brewery operations. Land 
application of the waste water stream from the brewery at the 
landfarm began concurrently with-brewery production in 1988. 

In 1986, the Colorado Department of Health (CDH) became the 
PSD permitting authority in Colorado, replacing EPA. In July 1993 
the CDH issued a notice of violation to Anheuser-Busch for 
constructing VOC emitting units without valid permits at its Fort 
Collins brewery. Since the issuance of the PSD permit, the EPA 
and CDH determined that Anheuser-Busch did not include all of its 
potential VOC emissions at the brewery in its original PSD 
application. The VOC emissions from the brewery, excluding 
emissions from the landfarm, exceed the 4 0 tons per year 
significant emissions threshold for PSD applicability. An accurate 
calculation of potential VOC emissions from the landfarm has not 
yet been completed. 

In response to an August 19, 1993 request from CDH, the EPA 
Region VIII determined in an October 23, 1993 letter that the 
brewery and landfarm are considered a single stationary source for 
PSD applicability. In January 31, 1995.and July 6, 1995 letters 
to CDH, Anheuser-Busch presented its position that the brewery and 
landfarm are two separate sources for PSD applicability purposes. 
After reviewing the positions presented by Anheuser-Busch, EPA 
Region VIII clarified and reaffirmed its previous single source 
determination in a letter to CDH dated September 20, 1995, Since 
EPA was the PSD permitting authority at the time the brewery was 
permitted, EPA is the responsible Agency for enforcement of any 
PSD violations at the brewery and landfarm based on the current-
plant configurations, 

PSD Definition of Source 

The PSD requirements apply to the construction of major 
stationary sources and major modifications at major stationary 
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sources. See 40 CFR 52,21(i), The PSD regulations define 
stationary sources as any building, structure, facility, or 
installation that emits, or may emit any air pollutant subject to 
regulation under the Clean Air Act. See 40 CFR 52,21(b)(5), The 
regulations go on to define "building, structure, facility, or 
installation" as: 

all of the pollutant emitting activities that belong to 
the same industrial grouping, are on one or more 
contiguous or adjacent properties, and are under the 
control of the same person (or persons under common 
control) except the activities of any vessel. 
Pollutant emitting activities will be considered as 
part of the same industrial grouping if they belong to 
the same "Major Group" (i.e., which have the same first 
two-digit code) as described in the Standard Industrial 
Classification Manual, 1972, as amended by the 1977 
Supplement (U.S. Government Printing Office stock 
number 4101-0066 and 003-005-00176-0, respectively) 
[40 CFR 52,21(b) (6)] , 

The regulations do not expressly address how to classify a source 
composed of more than one grouping of pollutant emitting 
activities. However, in the preamble to these regulations, EPA 
explained that each source is to be classified according to its 
primary activity, which is determined by its principal product or 
group of products produced or distributed, or services rendered. 
Thus, one source classification encompasses both primary and 
support facilities, even when the latter includes units with a 
different two-digit SIC code. Support facilities are typically 
those that convey, store, or otherwise assist in the production of 
the principal product or group of products produced or 
distributed, or services rendered. Where a unit is used to support 
two otherwise distinct sets of activities, the unit is to be 
included within the source that , most heavily relies on its 
support. See 45 FR 52676, 52695 (August 7, 1980). 

The criteria for defining a stationary source under the PSD 
regulations as they apply to the Anheuser-Busch brewery and 
landfarm situation are discussed below. 

Contiguous or Adjacent 

A specific distance between pollutant emitting activities has 
never been established by EPA for determining when facilities 
should be considered separate or one source for PSD purposes. 
Whether facilities are contiguous or adjacent is determined on a 
case-by-case basis, based on the relationship between the 
facilities. The EPA considers the brewery and landfarm, to be 



contiguous or adjacent since the landfarm operation is an integral 
part of the brewery operations, i.e., land application at the 
landfarm is the means chosen by Anheuser-Busch to dispose of the 
ethanol contaminated process water from the brewery operations. 
Without a means of waste water disposal the brewery cannot 
operate. The additional fact that a pipeline physically connects 
the brewery and landfarm strengthens the conclusion that the 
brewery operation is dependent on landfarm operations. For this 
case, the distance between the brewery and landfarm does not 
support a PSD determination that the brewery proper and the 
landfarm constitute separate sources for PSD purposes. 

SIC Code 

As noted, EPA's contemporaneous interpretation of the PSD 
regulations is that each source is to be classified according to 
its primary activity that is determined by its principal product 
or group of products. Thu&, one source classification encompasses 
both primary arid •siipport facilities, even when it includes units 
with a different' two-digit SIC code. Without an acceptable means 
of waste water disposal the brewery cannot produce beer. Land 
application at the landfarm is the waste water disposal means 
chosen by Anheuser-Busch for the brewery. Upon further review of 
the October 23, 1993, letter from Region VIII to CDH, the EPA 
believes that the landfarm is a support facility to the brewery 
since landfarm operations assist in the primary activity of the 
brewery. Even if the landfarm, hasi,a,separate two-digit SIC code 
from the brewery, the landfarm^ is. stiill a support facility for the 
brewery and considered part of the bteiweryV Tn other words, 
support activities are aggregated with their associated primary 
activity regardless of dissimilar SIC codes. 

Common Control 

Both the brewery and landfarm are under common control since 
they (as well as the pipeline connecting them) are owned by 
Anheuser-Busch, The landfarm was purchased and modified by 
Anheuser-Busch before the operation of the brewery. 

This analysis has been reviewed by EPA's Office of 
Enforcement and Compliance Assurance and EPA's Office of General 
Counsel. If you have any questions please contact Mike Sewell of 
the Integrated Implementation Group at (919) 541-0873. 

I appreciate this opportunity to be of service and trust 
this information will be helpful to you. 



EXHIBIT 15 

Letter from Joan Cabreza, Region X Permits Team Leader, Office of Afr QuaUty to Andy 
Gmsberg, Manager, Program Operations Section, Afr Quality Division, Oregon 

Department of Environmental Quality (August 7, 1997) 
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Reply To 
AttnOf: OAQ-107 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixtti Avenue 
Seattle, Washington 98101 

August?, 1997 

Andy Ginsberg, Manager 
Program Operations Section 
Air Quality Dirision 
Oregon Department of Environmental 

Quality 
811 SW Sixth Avenue 
Portland, Oregon 97204-1390 

Dear Mr. Ginsberg: 

EPA has reviewed the additional information that you provided regarding the Title V 
permitting issue for the ESCO Corporation plants in Portland, Oregon. Nothing in the additional 
information changes EPA's position that the Main Plant and Plant 3 must be considered to be one 
major stationary source for purposes of major source pennitting under the Federal Clean Air Act 
and the EPA-approved Oregon rules. In fact, as discussed in more detail below, the additional 
information provides a more clear basis for the determination that the two plants constitute a 
single major stationary source. 

The definition of "major stationary source" requires a ti-ipartite test for determining the 
geographic extent ofa single stationary source. Specifically, a major stationaty source is defmed 
as all ofthe pollutant emitting activities that are (1) located on one or more contiguous or 
adjacent properties; (2) are tmder cotnmon contirol ofthe same person (or persons under common 
control); and (3) belong to a single major industrial grouping or are supporting the major 
industrial group (as determined by the Major Group codes in the Standard Industrial Classification 
Manual). In the case ofthe ESCO Main Plant and Plant 3, there is no dispute that the two plants 
are under common control (ESCO) and have the same Major Group SIC code (Major Group 33 -
Primary Metal Industries). The only question is whether the two plants are "located on 
contiguous or adjacent properties." 

The term "contiguous" is defmed as "I. touching; in contact. 2. in close proximity 
without actually touching; near." The term "adjacent" is defmed as "I. near or close; next or 
contiguous," (The Random House Dictionary ofthe English Language, College Edition). 
Therefore, by using the phrase "contiguous or adjacent properties" the defirution of major 
stationary source clearly requires that properties that are located near each other, but are not 
actually touching, be grouped together as one stationaty source if they meet the other two 
criteria. EPA has issued guidance as to how "near" properties need to be in order to be required 
to group them as a single stationary source. The guiding principle behind this guidance is the 

fPtHifa on Racyelatt Paper 



common sense notion of a plant. That is, pollutant emitting activities that comprise or support the 
primary product or activity ofa company or operation must be considered part ofthe same 
stationary source. 

In the case of the ESCO Main Plant and Plant 3, the primary product of both plants are 
coated (painted) metal castings. Essentially all ofthe castings produced by the foundries at both 
the Main Plant and Plant 3 are coated at the coating facility located at the Main Plant. 
Furthermore, all final production, packaging, shipping, etc. ofthe finished product is done at the 
Main Plant. Therefore, the Main Plant and Plant 3 together fimction in a manner which meets the 
common sense notion of a plant. While the Plant 3 foundry may function independently ofthe 
foundry facility at the Main Plant, that fact alone does not provide a basis for a fmding that it is a 
separate stationary source in light ofthe dependent nature of Plant 3 on facilities located at the 
Main Plant. 

ESCO's attomeys argue that the use ofa common support facility should not form the 
basis of a determination that the two plants are contiguous or adjacent. EPA disagrees for two 
reasons. First, as discussed above, Plant 3 is entirely dependent upon the facilities at the Main 
Plant for production ofthe company's finished product. Second, ESCO's attomeys assertion that 
the coating facility is covered by a separate SIC code is incorrect. ESCO's attomeys claim that 
the coating facility is covered by SIC code 3479 is contradicted by the language ofthe SIC 
Manual itself which states "Establishments that both manufacture and finish products are classified 
according to their products." (see description of code 3479 in the Manual). Therefore, tiie 
coating facility is not considered part ofthe Main Plant simply because it is a collocated support 
facility with a separate SIC code. Rather, it is considered part ofthe same uidustrial grouping as 
the foundry facility because the primary activity ofthe Plant is the manufacturing and finishing of 
cast metal products. 

ESCO's attorneys claim that EPA has never indicated that two plants that share common 
facilities should be grouped together as one stationary source. EPA disagrees and can point to 
several instances where two plants were required to be grouped together as one stationary source 
when one plant produced an intermediate product and the finished product was produced at the 
other plant. ESCO's attomeys also point to EPA's guidance for addressing situations where a 
support facility supports two stationary sources as a basis for tiieir argument that a support facility 
cannot be the basis for grouping the two plants as one stationary source. However, EPA's 
guidance addresses situations where the two sources are clearly separate stationary sources (due 
to ownership and/or SIC code) and the support facility needs to be assigned to one or the other 
sources. However, where two sources are on contiguous or adjacent properties, are under 
common ownership, and are within the same SIC code, there would be only one stationary source 
and there would be no need to assign the support facility to one source or the other. Finally, 
ESCO's attomeys also point to an Illinois court decision as a basis for their argument that use ofa 
common support facility should not form the basis for grouping two plants together as one 
source. This decision involved a challenge of a permit issued by an Illinois permitting authority 
and was decided based on the provisions of the Illinois Clean Air Act. As such, it has no 
relevance to the Federal Clean Air Act or Oregon's statutes. Moreover, the Illinois case involved 



the issue of whether two facilities with different 2-digit SIC codes were required to be grouped 
together as a single stationary source. Since all ofthe facilities involved in the ESCO situation 
have the same 2-digit SIC code, the Illinois case is irrelevant. 

EPA's position on this issue represents the opinions of Region 10 Office of Air Quality 
and Office of Regional Counsel, EPA's Office of Air Quality Planning and Standards, and EPA's 
Office of General Counsel. If you have any further questions on this issue, please contact either 
David Bray, Office of Air Quality, at (206) 553-4253, or Adan Schwartz, Office of Regional 
Counsel, at (206) 553-0015. 

Sincerely, 

Joan Cabreza 
Permits Team Leader 
Office of Air Quality 



EXHIBIT 16 

Letter from Steven C. Riva, Region II Chief, Permitting Section, Afr Programs Branch to 
John T, Higgins, Dfrector, Bureau of Application Review and Pemiitting, Division of Afr 

Resources, New York State Department of Envfronmental Conservation 
(October 11,2000) 



.»**2J>. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
r S ^ \ REGION 2 

,. SsTZ * 290 Broadway 
\,^'Z^ New York, NY 10007-1866 

October 11, 2000 

Mr. John T. Higgins, P.E., Director 
Bureau of Application Review and Permitting 
Division of Air Resources 
New York State Department of 

Environmental Conservation 
50 Wolf Road 
Albany, New York 12233 

Re: St. Lawrence Cement's (SLC's) Proposed Greenport Project and its Relationship with its 
Existing Catskill Facility Located 6 Miles Apart for the Purpose of New Source Review 
(NSR)/Prevention of Significant Deterioration of Air Quality (PSD) Applicability 

Dear Mr. Higgins: 

This is in response to the New York State Department of Environmental Conservation's 
(NYSDEC's) request for guidance regarding St. Lawrence Cement's (SLC's) pending permit 
application for its Hudson Valley Operation. SLC has expressed to NYSDEC and the Region 2 
Office ofthe U.S. Environmental Protection Agency (EPA) its position as to why SLC's Catskill 
and Greenport facilities should be ti-eated as one single source. 

EPA's definition ofa source is based on the "common sense" notion ofa plant. See 45 
Fed. Reg. 52676, 52695 (August 7, 1980). EPA has reviewed the infonnation and arguments 
presented by SLC and Young, Sommer, Ward, Ritzenberg, Wooley, Baker & Moore, LLC 
(representing Friends of Hudson), to assess whether SLC's Catskill and Greenport facilities meet 
the "common sense" notion of a plant. As you are aware, such determinations are made on a 
case-by-case basis, and in some situations can require a careful weighing of the specific facts at 
hand to reach a conclusion. We recognize that with respect to the Catskill and Greenport 
facilities, the question of whether these two facilities comprise one or two sources is a difficult 
one. However, based upon this review, EPA Region 2, in coordination with our HQ's Office of 
Air Quality Planning and Standards and OfTice of General Counsel, has concluded that the best 
decision, in this particular case, is tiiat the Catskill and Greenport facilities should be treated as 
two separate sources. Our reasoning is explained below. 



Background 

St. Lawrence Cement (SLC) has manufactured cement in the Hudson Valley of New 
York for over 25 years. SLC's current operations in the Hudson Valley consists of two facilities 
located on separate sides ofthe Hudson River approximately 6 miles apart: the Greenport 
facility located in the towns of Greenport and Hudson, NY and the Catskill facility located in 
Catskill, NY. SLC has proposed to modify its current cement manufacturing operations by 
shutting down its existing clinker manufacturing activities at the Catskill facility which utilizes 
the wet process and constmcting a new, "technologically-advanced" facility at the Greenport 
facility which utilizes the dry process. The proposed project at the Greenport facility would 
include the following: the construction of a new cement plant in Greenport; the rehabilitation 
and expansion of SLC's existing Hudson River dock in the City of Hudson; the construction ofa 
conveyor system connecting the Greenport plant to the dock; and the construction of a number 
of storage and other structures at the Greenport facility. The proposed new plant would 
manufacture up to 2.6 million tons of clinker per year. 

SLC plans to shut down hs existing plant for manufacturing clinker at the Catskill 
facility. However, SLC intends to continue limited operations at the Catskill facility consisting 
of: cement grinding; packaging; storage and shipping. In addition, SLC will continue to operate 
its existing landfill at Catskill to dispose of cement kiln dust. 

Discussion 

Since the NYSDEC has a PSD-delegated program, the federal definitions under 40 CFR 
52.21 apply. 40 CFR Part 52.21(b)(5) defines "stationary source" as: 

...any building, stmcture, facility, or installation which emits or may emit any air pollutant 
subject to regulation under the Act. 

Furthermore, 40 CFR Part 52.21(b)(6) defines "building, stiuctiu^, facility or 
installation," in pertinent part, as: 

...all oftiie pollutant emitting activities which belong to the same industrial grouping, are 
located on one or more contiguous or adjacent properties, and are under the conh-ol ofthe 
same person (or persons under common control) except the activities of any vessel. 
Pollutant-emitting activities shall be considered as part oftiie same industrial grouping if 
they belong to the "Major Group" (i.e., which have the same first two digit code) as 
described in the Standard Industrial Classification Manual, 1972, as amended by the 1977 
Supplement.... 



Common Control 

Because both the Greenport and Catskill facilities are wholly-owned and managed by 
SLC, these two facilities are under common control. 

Industrial Grouping 

In its permit application, SLC states that the Greenport and Catskill facilities currently 
have the same standard industrial classification (SIC) code of 3241 (Hydraulic Cement) which 
means "establishments primarily engaged in manufactiuing hydraulic cement, including portiand, 
natural, masomy, and pozzolana cements." Although it appears that tiie Greenport and Catskill 
facilities belong to the same industrial grouping at this time, there is some question whether the 
Catskill facility will continue to be classified as SIC code of 3241 once SLC shuts down the 
clinker manufacturing operations at the site. However, even assuming that the two facilities fall 
within different SIC codes, the Catskill facility could well be viewed as a support facility for the 
Greenport facility. Regardless, the SIC code is not a determining factor in this case because of 
the adjacency discussion that follows below. 

Contiguous/Adjacent Location 

Over the years, EPA has issued guidance in a number of cases regarding the question of 
whether two facilities should be considered contiguous or adjacent. As SLC has noted, there is 
no bright line, numerical standard for determining how far apart activities may be and still be 
considered "contiguous" or "adjacent." As explained in the preamble to the August 7,1980 PSD 
mles, such a decision must be made on a case-by-case basis. Moreover, in fiirther explaining this 
factor, EPA has noted that whether or not two facilities are adjacent depends on the "common 
sense" notion ofa source and the functional inter-relationship ofthe facilities and is not simply a 
matter ofthe physical distance between the two facilities. However, tiie physical distance 
between two facilities is obviously a factor to be considered in deciding whether the two are 
close enough to be considered one source in a given situation. 

The vast majority ofthe past EPA single-source decisions have involved operations that 
are situated less than 6 miles apart. Thus, the distance separating SLC's operations is distinctly 
farther than the majority of the past EPA single-source decisions. Where EPA has made single-
source decisions in situations involving facilities separated by 6 or more miles, these cases have 
tended to involve a clear physical connection ria a pipeline or dedicated conveyance. For 
example: 

1. American Soda Commercial Mine and processing plant - Distance; 
approximately 35-40 miles, connected by a 44-mile long pipeline. (See April 20, 
1999 letter from Richard R. Long, EPA Region 8, to Mr. Dennis Myers, Colorado 
Departtnent of Public Health and Environment.) 



2. Great Salt Lake Minerals plant and a pump station - Distance: 21.5 miles, 
connected by a dedicated channel or "pipeline." (See August 8,1997 letter from 
Richard R. Long, EPA Region 8, to Lynn R. Menlove, Utah Department of 
Environmental Quality.) 

3. Anheuser-Busch brewery and the Nutri-Turf, Inc. landfarm -Distance: 
approximately 6 miles apart, connected by a pipeline. (See August 27, 1996 letter 
from Robert Kellam, EPA OAQPS, to Richard R. Long, EPA Region 8.) 

In each of these cases, although the facilities were separated by a number of miles, the 
two operations were physically cotmected by a pipeline or dedicated conveyance. We believe 
that this physical connection in these cases was a salient factor, demonstrating an integral 
connectedness between the facilities that led EPA to conclude that the facilities operated as one 
source. In the case of SLC, the two facilities are located approximately 6 miles apart, there is no 
pipeline or dedicated conveyance between the two operations, and the two facilities are separated 
by the Hudson River. 

In this particular case, EPA has weighed the information before it and concluded that the 
two facilities are not close enough to be considered one source under the circumstances for 
purposes of NSR/PSD. No one factor was determinative in reaching this conclusion. Rather, we 
took into account a number of factors specific to the case at hand. As noted above, the two SLC 
facilities are located a greater distance from one another than many ofthe facilities which EPA 
has considered to be adjacent or contiguous. Although EPA has found facilities located 6 or 
more miles apart to be one source in a limited number of cases based on the specific 
circumstances of those cases, the actual physical coimection between the facilities in those cases 
tends to suggest a high degree of functional intenelationship. Although a physical connection 
such as a dedicated pipeline is absent here, EPA did consider whether there were additional 
factors showing a functional relationship between the two facilities such that the two could be 
considered close enough to operate as one source. Specifically, it appears that cement kUn dust 
from the Greenport facility will be disposed of at the waste disposal operation at the Catskill 
facility, and that SLC expects to operate the two facilities in such a way as to create some 
fimctional interrelationship between them. However, given the six miles and the Hudson River 
separating the two facilities, it is EPA's opinion that SLC's somewhat generalized explanation of 
a limited functional intenelationship between the two facilities does not outweigh the evidence 
that the two facilities do not meet the "coinmon sense" notion ofa single plant. 

Conclusion 

Based on the totality ofthe above factors, we have concluded that SLC's Catskill and 
Greenport facilities do not meet the "common sense" notion of a single source and that tiiey 



should be treated as two separate facilities when NYSDEC conducts its NSR and PSD 
applicability determination, and Titie V permitting. This letter is not a final agency action on the 
part of EPA. Rather, we hope that it will assist the state to properly carry out its applicability 
review of SLC's PSD permit application. 

If you have any questions, please call me at (212) 637-4074 or Frank Jon, ofmy staff, at 
(212)637-4085, 

Sincerely yours, 

Isl 

Steven C. Riva, Chief 
Permitting Section 
Air Programs Branch 

cc: Thomas S. West, Attomey 
LeBoeuf, Lamb, Greene & MacRae, L.L.P. 

Leon Sedefian, NYSDEC - Albany 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Vlll 

909 18th STREET - SUITE 500 
DENVER. COLORADO 80202-2468 

O E C - 9 1999 

Ref: 8P-AR 

Lee Ann Elsom 
Environmentd Coordinator 
Citation Oil & Gas Corporation 
P.O. Box 690688 
Houston, TX 77269-0688 

Dear Ms. Elsom, 

This letter is in response to your letter dated October 18, 1999 requesting clarification 
of the Title V sqpplicability to the Walker Hollow Unit. The Walker Hollow Unit is an oil and 
gas production field located on the Uintah and Ooiay Indian Reservation. It occupies an 
approximate 12 miles radius of land and consists of oil and gas wells, pomps, line heaters, 
dehydration equ^nnoit, combustion equq>ment, and tank batteries. 

In tbe Code of Federal Regulati<ms at 40 CFR 71.2 the definition of "major source" 
states, in part: 

"Major source means any stationary source (or any group of stationary sources that are 
located on or» or more contiguous or adjacent properties and are under common 
control of the same person (or persons tmder common control)), belonging to a single 
major industrial grouping " 

We interpret tins to mean that each tank battery with its associated emitting units (e.g. 
wells, pun^, line heaters, dehydratkm equipmmt, combustion equipment, tanks, etc..) 
comprises a "group of stationary sources' aod would be considered a single source for 
purposes of determining Title V q^licability. 

With this interpretation in mind, the additional information you provided to us in your 
letter, further telephone conversations, and facsimiles received on November 8, 1999 aod 
November 9,1999, we have detomined that Citation Oil &. Gas Coiporation has four sources 
(tank batteries with thefr associated emitting units) located within the exterior boundaries of the 
Uintah and Ouray Indian Reservation in Northeast Utah. The enclosure to this letter illustrates 
the sources with thefr associated emitting units. 

In addition, we have completed our evaluation of the potential emissions described ui 
the enclosure to your letter dated October 18, 1999 for each of die tank batteries at the Walker 
Hollow Unit (also in the enclosure). It is our determination that none of the tank batteries are 
major sources as defmed under the Federal Operating Permh regulations (40 CFR 71), As 



EXHIBIT 17 

Letter from Richard R. Long, Region VIII Dfrector, Afr and Radiation Program to Lee 
Ann Elsom, Envfronmental Coordinator, Citation Oil and Gas Corporation 

(December 9,1999) 



long as the total potential emissions firom all the poUutant emittmg units at each tank battery of 
any poUutant rranains bdow 100 tons per year and any hazardous air poUutant remains below 
10 tons per year individuaUy or 25 tons per year in aggregate, these sources wiU be considered 
minor sources under the Federal C^rating Pennit regulations. 

This determination is based on the 1996 and 1997 emissions information contained in 
your letter and more recent information provided in your facsinules. We recommend that you 
verify the correct status of the sources located on the Walker Hollow Field by conducting 
testing of tbe potential einissions from rq)resentative equipment and keeping records of 
changes and modifications to insure that the sources continue to operate as nunor sources 
under the Federal Operating Permit regulations. 

We hope that this has clarified for you our understanding of the regulations as they 
pertain to Citation OU & Gas Corporation's Walker HoUow Field. If you have any further 
questions, please feel free to contact Kathleen Paser of my Technical Assistance staff at 303-
312-6526. 

Enclosure 
cc: Blaine Willie, Environmental Coordinator, Ute Indian Tribe 

Ed Kurip, Director AQM, Ute Indian Tribe 



> 

\Na\ker Hollow Sources and Emission Summary 
Ilia la an estlmata of the potential emissiona baaed on 1096 and 1897 dala provhied by the aouree. Ttw amiaaion (actors uaed to calculate tha potential emiiaion ware providad by CitaUon OU and Gaa Cooiporatlon. 
t haa been leconvmnded that citation verify the oonect stattia of those sources by conducting tMttng of ttw p o ^ 
nsura that these sources operate as minor sourees. 

Sattellte Battery 
Wells dedicated to this battery = 

16100 gal Cmde Oil Storage Tank 
3.1 mmBTU/hr Natural Gas Extemal 
Dombustion Dehydrator 
101 hp Natural Gas Intemal 
Combustion Compressor 
Dehydration Still Vent 
J.5 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 
}.75 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 
1.0 mmBTU/hr natural Gas Extemal 
Combustion Line Heaters 
\2 hp Natural Gas Intemal 
Combustion Pump Drivers 
30 hp Natural Gas Intemal 
Combustion Pump Olivers 
i'S hp Electric Pump Drivers 
Totals 

18 
Number of 

Units 
1 

1 

1 
1 

2 

10 

9 

3 

14 
1 

Well Identification => 

PM-10 (tpy) 
0 

0 

0.16 
0 

0,0188 

0.145 

0.1737 

0.105 

1.3 
0 

2.0 

Noxdpy) 
0 

0.02 

2.93 
0 

0.1625 

1.22 

1,467 

4.86 

32.48 
0 

43.1 

15, 21, 25.43.45.46,47. 54.63.64,68.69.72. 73, 74, 75, 76.77 

CO (tpy) 
0 

0.01 

2.63 
0 

0.03375 

0.2568 

0,306 

1,824 

12.17 

d 
17.2 

VOC (tpy) 
S 

0 

1.07 
0.89 

0.01 

0.0705 

0.0837 

0.488 

3.23 
0 

10.8 

Sox (tpy) 
0 

0 

0.02 
0 

0.00125 

0.006818 

0.006003 

0.03 

0.14 
0 

0.2 

Benzene 
0.004 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0.0 

Ethyl 
Benzene 

0,0065 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0.0 

Hexane 
0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0,0 

Toluene 
0.012 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0.0 

Xylenes 
0.0065 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0,0 
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talker Hollow Sources and Emission Summary 
his Is an estimate of the potential emissions iMsed on 1%6 and 1997 data provided by the source. Ttw emission factors used to calculate the potential emission were provided by Citation Oil and Oas Coorporatlon. 
: has been recommended that Citation verity the coreot status of these sources by conductlny testing of tha potential emissions fram this equipment and by keeping opeiaUonal records to 
isure that these sources operate as minor sources. 

rank Battery 1 
Wells dedicated to this battery = 

101 hp Natural Gas Engine 
^2700 gal crude oil storage tank 
1.5 mmBTU/hr Natural Gas Extemal 
Combustion Boiler 
].1 mmBTU/hr Natural Gas Extemal 
Combustion Dehydrator 
Dehydration Still Vent 
1.5 mmBTU/hr Natural Gas Extemal 
Combustion Treater 
1.5 mmBTU/hr Natural Gas Extemal 
Combustion Free Water Knock-Out 
3.5 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 
0.75 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 
1.0 mmBTU/hr natural Gas External 
Combustion Line Heaters 
30 hp Natural Gas Internal 
Combustion Pump Drivers 
42 hp Natural Gas Internal 
Combustion Pump Drivers 
60 hp Natural Gas Intemal 
Combustion Pump Drivers 
40 hp Electric Pump Drivers 
60 hp Electric Pump Drivers 
Totals 

14 
Number of 

Units 
2 
2 

1 

2 
2 

1 

1 

6 

14 

0 

1 

1 

8 
1 
1 

Well Identification => 

PM-10 (tpy) 
0.32 

0 

0.03 

0 
0 

0.03 

0.03 

0.05625 

0.203 

0 

0.046 

0.065 

0.744 
0 
0 

1.5 

Nox(tpy) 
5.86 

0 

0.24 

0.04 
0 

0.24 

0.24 

0.4875 

1.708 

0 

1.16 

1.62 

18.56 
0 
0 

30.2 

1.2,3,11, 

CO (tpy) 
5.26 

0 

0.05 

0.02 
0 

0.05 

0.05 

0.10125 

0.35952 

0 

0.435 

0.608 

6.95 
0 
0 

13.9 

13,14,16,28,40, 49, 52, G-1, G-59.41 

VOC (tpy) 
2.14 

12.54 

0.01 

0 
7.92 

0.01 

0.01 

0.03 

0.0987 

0 

0.116 

0.162 

1.85 
0 
0 

24.9 

Sox (tpy) 
0.04 

0 

0 

0 
0 

0 

0 

0.00375 

0.009545 

0 

0.01 

0.01 

0.08 
0 
0 

0.2 

Benzene 
0 

0.01 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0.0 

Ethyl 
Benzene 

0 
0,016 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0.0 

Hexane 
0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0.0 

Toluene 
0 

0.031 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0.0 

Xylenes 
0 

0.016 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0.0 
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Walker Hollow Sources and Emission Summary 
rhisie an aetimate of the potential emissions based oni 998 and 1997 data provided by the source. tlM emlsalon Itetore used to calculata the potential emiasion wwi providad by Cttadon CM and Gaa Coorporatlon. 
II has been reconmended that Citation verify the correct status of these souTMs by conducUng testing of the potential emisalans from this equip 
insure that these sources operate as minor souroes. 

Tank Battery 2 
Wells dedicated to this battery' 14 Well Identification a> 5,20.23.24.29.36,39,37,33.42.55.56,62.38 

1.25 mmBTU/hr Natural Gas Heater 

Number of 
Units 

1 
PM-10 (tpy) 

0.02 
Nox (tpy) 

0.2 
CO (tpy) 

0.04 
vocftpy) 

0.01 
SoxfiBjj^ Benzene 

Ethyl 
Benzene Hexane Toluene Xylenes 

1.50 mmBTU/hr Natural Gas Heater 0.06 0,48 0,1 0.02 
3.00 mmBTU/hr Natural Gas Heater 0.06 0.49 0,1 0.03 
42700 Cmde oil tank 
0.5 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 

28.23 0.021 0.036 0.069 0.036 

0.009375 0.08125 0.016875 0,005 
0,75 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 
1.0 mmBTU/hr natural Gas Extemal 
Combustion Line Heaters 

0.000625 

20 0.20 2.44 0.5136 0.141 0.0136 _0 

0 0.0386 0.326 0.068 0.0186 0.001334 
42 hp Natural Oas Intemal 
Combustion Pump Drivers 0.13 3.24 1.22 0.324 0.02 
30 hp Natural Gas Intemal 
Combiistion Pump Drivers 
Totals 

12 1.12 27.84 10.43 2.77 0.12 
1.7 35.1 12.5 31.5 0.2 0.0 0.0 0.0 0.1 0.0 

Prepared by EPA Region VIII Systems 11/16/99 Page 3 
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Walker Hollow Sources and Emission Summary 
this is an estimate of the potential emissions based on 1938 and 1997 data provided by tht source. The emission factors used to calculate the potential emission were provided by Citation Oil and Gas Coorporatlon. 
t has been recommended that Citation verify the correct status of these sources by conducting testing ofthe potential emissions from this equipment and by keeping operational records to 
nsure that these sources operate as minor sources. 

Tank Battery 3 
Wells dedicated to this battery • Well Identification -> Receives crude from other batteries 

Number of 
Units PM-tO (tpy) Nox (tpy) CO (tpy? VOC (tpy) Sox ttpy) Benzene 

Ethyl 
Benzene Hexane Toluene Xylenes 

0.08 2QS500 gal crude oil storage tanks 
1.5 mmBTU/hr Natural Gas Extemal 
Combustion Boiler 

62 0.048 0.078 

0.03 0.24 0.Q5 0.01 

0.151 

_0 

0 
0.5 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 0.046875 0.40625 0.08<te75 0.025 0.003125 
0.75 mmBTU/hr Natural Gas Extemal 
Combustion Line Heaters 0.0145 0.122 0.02568 0.00705 0.OO0682 
1.0 mmBTU/hr natural Gas Extemal 
Combustion Line Heaters 0.0193 0.163 0.034 0.0093 0.000667 
Totals 0.1 0.9 0.2 62.1 0.0 0.0 0.1 0.0 0.2 

0 
0.1 

Prepared by EPA Regioi. h Systems 11/16/99 •̂896 4 



EXHIBIT 18 

Letter from Callie A. Videtich, Region VIII Leader, Afr Technical Assistance Unit, to 
Roland Hea, Unit Leader, Construction Permit Program, Afr Pollution Confrol Division, 

Department of Public Health and Envfronment (October 18,2004) 



/ Q 
\pf«S^'^ 

^ 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 8 
999 18^ STREET - SUITE 300 

DENVER, CO 80202-2466 
Phone 800-227-8917 

http://www.epa.gov/rsgion08 

OCT 7 8 m^ 

Ref: 8P-AR 

Roland Hea, Unit Leader 
Construction Permit Urut 
Stationary Sources Program 
Air Pollution Control Division 
Department of Public Health 
and Envfronhient 
4300 Cheny Creek Drive Soutii 
Denver, CO 80222-1530 

RE: EPA Comments on Draft Construction 
Pennit #04GA0755 for 
Williams Production RMT Co.-Rifle Station 

Dear Roland, 

Thank you for the opportuiuty to review the draft construction pennit for Williams 
Production RMT Co. (Williams), permit number 04GA0755 for their Rifle Station. EPA is 
submitting the following comments on the draft permit out for pubhc comment in order to 
establish synthetic minor limits for this facility. We hope the enclosed comments will improve 
the pertnit and we look forward to working with you to resolve any issues before the final pennit 
is issued. If you have any questions, please contact me at 303-312-6434 or Hans Buenning of 
my staff at 303-312-6438. 

Sincerely, 

__CIaUie-A. Videtich, Leader 
Air Technical Assistance Unit 

Enclosure 

o Printed on Recycled Paper 

http://www.epa.gov/rsgion08


Enclosvure 

Comments on Colorado Draft Construction Permit #04GA0755 
for 

WiUiams - Rifle Station 

Suigle Stationary Source Ouestion for the Reconfigured Plant 

The public comment notice describes the project that WiUiams has applied to 
have permitted as a synthetic minor source for purposes ofthe Title V program. Based on 
the information provided m the public notice, tiiis facihty (fonna-ly known as Rifle 
Compressor Station) historically had natural gas compression edacity, but has since 
removed aU ofthe compressors. The proposed pennit is for a natiual gas dehydration 
facility consisting of one natural gas sweetening unit, two natural gas triethylene glycol 
dehydration systems, one condensate tank, one condensate load out, and two natural gas 
fired heaters. This permit action proposes to Umit the potential to emit Stova. these units 
to 38.8 tons per year of volatile organic compounds, eight tons per year of a single 
hazardous air pollutant (HAP), and twenty tons per year of total HAPs. 

In light ofthe equipment reconfiguration involved in this construction permit, we 
are concemed that this facility may be operating in conjunction with another natural gas 
facility or facilities as a single stationary source under the definitions found in Colorado 
Afr Quality Control Commission's Regulation No. 3 for the New Source Review (NSR) 
and Title V programs. While the relevant facts necessary to make a final determination 
are not presently available to our ofSce (and may not be presently available to your 
oflice), we believe that a natural gas facility operating without anyxompression capacity 
is likely supported by or supportmg activities at a nearby natural gffi facility or facilities 
with pollution emitting activities. As such, an analysis of how natural gas is transported 
to and from the Rifle Station should be conducted. The role the Rifle Station plays in the 
final product of any natural gas facility or facilities providing this compression should be 
established. Once this information is obtained, a factual and legal analysis should be 
conducted to determine if the Rifle Station is operating mdependentiy, or whether it 
should be considered a single stationary sotuce with other pollutant emitting activities. 

Under the circumstances ofthis permitting action, we recommend that the 
Division completely analyze whether the Rifle Station is truly operating independently as 
a single stationary source before establishing synthetic minor limits for the Title V 
program. We acknowledge that the definitions found in 40 CFR Part 63 (National 
Emission Standards for Hazardous Air Pollutants) and 40 CFR Part 70 (State Operating 
Pennit Programs) pertaining to oil and gas facilities precludes the level of detail in the 
analysis described above for defining a stationary source for HAPs that would be required 
for criteria pollutants under the NSR and Title V programs. 




