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REVISED: 4/12/99 

VASTAR RESOURCES, INC.
 
PSD PERMIT APPLICATION MODIFICATIONS ANALYSES
 

(Statement of Basis)
 

A. Applicability Detenmination 

Vastar Resources, Inc. operates several facilities 
(treating sites) used to treat coal bed methane gas production. 
The treating facilities are located in the Ignacio Blanco 
Fruitland field in La Plata County, Colorado. The Ignacio Blanco 
Fruitland field is situated on the Southern Ute Indian Tribe 
reservation. 

This Statement of Basis discusses the background and 
analyses of the PSD permits for seven of Vastar's treating sites 
located in the Ignacio Blanco Fruitland (IBF) field. Figure 1 
illustrates the Ignacio Blanco Fruitland field and the various 
Vastar treating sites. The seven treating sites subject to PSD 
are Nos. 1, 2, 4, 5, 6, 7, and 9. Potential carbon dioxide (CO) 
emissions exceeding 250 tons per year (TPY) make each of the 
Vastar treating sites a major stationary source as defined under 
the August 7, 1980 PSD regulations or under 40 CFR 
§ 52.21(b) (1) (i) (b). Emissions of nitrogen oxides (NOx) are also 
significant (greater than 40 TPY) and sUbject to the PSD 
requirements. A brief summary of each subject treating site, its 
emissions units, and its PSD applicability follows. 

Current Penmit Action 
The Applicant requested permit modifications to its PSD 

permits for Treating Sites No.1, 4, 5, 6, and 7 in letters dated 
June 15, 1998, November 30, 1998, February 17, 1999, and April 
15, 1999. In general, the Applicant requested a relaxation of 
the NOx permit limits for several of the smaller uncontrolled 
engines located at these sites. The November 30, 1998 letter 
also requested the replacement of a water injection plant engine 
at Treating Site #4 with a water injection plant engine from 
Treating Site #7. Each of the specific permit modifications 
being proposed for each site are discussed under the appropriate 
site heading below. 

Treating Site #1 

Treating Site #1 is located in the lower southeast 
corner of the IBF field, near the New Mexico border. The 
facility consists of two compressor engines, a small water 
injection pump, a small generator, two water tanks with tank 
heaters, and a glycol dehydration unit. All units, except the 
generator, were installed in June/JUly of 1989. The generator 
was installed in January 1992. 
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The two compressor engines are Waukesha VHP series, 
Model L5790 GSI engines with a maximum site-rating of 1215 
horsepower. Upon its construction, Treating Site #1 was a major 
stationary source subject to the PSD permitting requirements, 
since the potential to emit of CO emissions was greater than 250 
TPY. Based on Waukesha Best Power emission factors of 28.0 
grams/horsepower-hour (g/hp-hr) for CO, 7.0 g/hp-hr for NOx and 
an 8760 hours per year operation, the potential CO emissions 
exceeded 600 TPY and the potential NOx emissions exceeded 150 
TPY. No major modifications have been made to the site. Table 1 
shows the potential emissions from all emissions units at 
Treating Site #1. All emissions are based on unit operations of 
24 hours per day, 365 days per year. 

Permit Modifications (6/15/98, 2/17/99, & 4/15/99): A June IS, 
1998 request for an increase in the NOx emission limit for the 
uncontrolled 105 horsepower internal combustion engine, TSl-4. A 
February 17, 1999 request that the original engine at TS4-4 (225 
hp, Waukesha F11-GSI) be moved to Treating Site #1 and be 
designated as TSl-9. An April IS, 1999 letter to withdraw the 
request to move the 225 hp engine (TS4-4) to Treating Site #1 and 
instead remove this engine from Treating Site #4 and put it out 
of service. The April letter also requested permission to 
install a 375 hp lean burn engine (Waukesha F18-GL) and designate 
it as TSl-9. 

Treating Site #2 

Treating Site #2 is located in the lower southeast 
quadrant of the IBF field, near the New Mexico border. The 
facility consists of two compressor engines, a small electric 
water transfer pump, a small generator, two water tanks with tank 
heaters, and a glycol dehydration unit. All units were installed 
in June 1990. 

The two compressor engines are Waukesha VHP series, 
Model L5790-GSI engines with a maximum site-rating of 1215 
horsepower. Upon its construction, Treating Site #2 was a major 
stationary source SUbject to the PSD permitting requirements, 
since the potential to emit of CO emissions was greater than 250 
TPY. Based on Waukesha Best Power emission factors of 28.0 g/hp­
hr for CO, 7.0 g/hp-hr for NOx and an 8760 hours per year 
operation, the potential CO emissions exceeded 600 TPY and the 
potential NOx emissions exceeded 150 TPY. No major modifications 
have been made to the site. Table 2 shows the potential 
emissions from all emissions units at Treating Site #2. All 
emissions are based on unit operations of 24 hours per day, 365 
days per year. 

Treating Site #4 

Treating Site #4 is located in the lower southeast 
quadrant of the IBF field, near the New Mexico border. The 
facility consists of three compressor engines, two small water 
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injection pumps, a small generator, four water tanks with tank 
heaters, and a glycol dehydration unit. All units, except the 
largest compressor engine (Model L5790-GSI) and the Unit B water 
transfer pump, were installed in June/July of 1989. The largest 
compressor engine and the Unit B water transfer pump were 
installed in February 1990. 

Two of the compressor engines are Waukesha VHP series, 
Model F3521-GSI engines with maximum site-ratings of 738 
horsepower. The third compressor engine is a Waukesha VHP 
series, Model L5790-GSI engine with a maximum site-rating of 1215 
horsepower. Upon its construction, Treating Site #4 was a major 
stationary source subject to the PSD permitting requirements, 
since the potential to emit of CO emissions was greater than 250 
TPY. Based on Waukesha Best Power emission factors of 28.0 g/hp­
hr for CO, 7.0 g/hp-hr for NOx and an 8760 hours per year 
operation, the potential CO emissions exceeded 450 TPY and the 
potential NOx emissions exceeded 100 TPY. The 1990 addition of 
another compressor engine and a water transfer pump was a major 
modification to a major stationary source; and therefore also 
subject to PSD. The major modification consisted of potential CO 
emissions greater than 300 TPY (significant CO level at 100 TPY) 
and NOx emissions greater than 85 TPY (significant NOx level at. 
40 TPY). Table 3 shows the potential emissions from all 
emissions units at Treating Site #4. All emissions are based on 
unit operations of 24 hours per day, 365 days per year. 

Per.mit Modifications (6/15/98, 11/30/98, & 4/15/99): A June 15, 
1998 request for an increase in the NOx emission limit for the 
uncontrolled 225 and 162 horsepower internal combustion engines, 
TS4-4 and TS4-6, respectively. A November 30, 1998 request for 
the replacement of engine TS4-4 (225 hpj with an engine from 
Treating Site #7, designated as TS7-1 (375 hp). A February 17, 
1999 request that the original engine at Treating Site #4, TS4-4 
(225 hpj be moved to Treating Site #1 and be designated as TSl-9 
and that both water pump engines, TS4-4 and TS4-5, be allowed to 
operate at the same time. An April 15, 1999 request that the 
original 225 hp engine be removed from Treating Site #4 and put 
out of service and not be moved to Treating Site #1. 

Treating Site #5 

Treating Site #5 is located in the lower southeast 
quadrant of the IBF field, near the New Mexico border. The 
facility consists of four compressor engines, a small electric 
water transfer pump, a small generator, two water tanks with tank 
heaters, and a glycol dehydration reboiler. All units, except 
the largest compressor engine (Model L5790-GSI), the 738 hp 
(Model F3521-GSI) engine, and the glycol d~hydration unit, were 
installed in May 1989. The largest compressor engine was 
installed in May 1990, the 738 hp engine was installed in 
February 1990, and the glycol reboiler was installed in February 
1993. 
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Two of the compressor engines are Waukesha VHP series, 
Model F2895-G engines with maximum site-ratings of 421 
horsepower. The third compressor engine is a Waukesha VHP 
series, Model L5790-GSI engine with a maximum site-rating of 1215 
horsepower. The fourth engine is a Waukesha VHP series, Model 
F3521-GSI engine with a rating of 738 hp. Upon its construction, 
Treating Site #5 was not a major stationary source subject to the 
PSD permitting requirements, since the potential to emit of CO 
emissions was less than 250 TPY. The 1990 addition of the 738 
and 1215 horsepower compressor engines was a modification that 
was major in and of itself. That is, the potential CO emissions 
from these two engines were greater than 250 TPYj making the 
source a major stationary source subject to PSD. Based on 
Waukesha Best Power emission factors of 28.0 g/hp-hr for CO, 7.0 
g/hp-hr for NOx and an 8760 hours per year operation, the 
potential CO emissions exceeded 450 TPY and the potential NOx 
emissions exceeded 100 TPY for these two engines. Table 4 shows 
the potential emissions from all emissions units at Treating Site 
#5. All emissions are based on unit operations of 24 hours per 
day, 365 days per year. 

Per.mit Modification <6/15/98): Request for an increase in the NOx 
emission limit for the uncontrolled 421 and 108 horsepower 
internal combustion engines, TS5-2 and TS5-5, respectively. 

Treating Site #6 

Treating Site #6 is located in the lower middle section 
of the IBF field, near the New Mexico border. The facility 
consists of three compressor engines, two small water injection 
pumps, a small generator, four water tanks with tank heaters, and 
two glycol dehydration units. All units, except the 1478 hp 
compressor engine and the #2 glycol dehydration reboiler, were 
installed in March/April of 1990. Both the 1478 hp engine and 
the #2 glycol reboiler were installed in March 1995. 

Two of the compressor engines are Waukesha VHP series, 
Model L5790-GSI engines with maximum site-ratings of 1215 
horsepower. The third compressor engine is a Waukesha VHP 
series, (Model 7042-GL) lean burn engine with a maximum site­
rating of 1478 horsepower. Upon its construction, Treating 
Site #6 was a major stationary source subject to the PSD 
permitting requirements, since the potential to emit of CO 
emissions was greater than 250 TPY. Based on Waukesha Best Power 
emission factors of 28.0 g/hp-hr for CO, 7.0 g/hp-hr for NOx and 
an 8760 hours per year operation for the two original compressor 
engines, the potential CO emissions exceeded 600 TPY and the 
potential NOx emissions exceeded 150 TPY. The installation of 
the 1478 hp lean burn engine and glycol reboiler in 1995 was not 
a major modification. Table 5 shows the potential emissions from 
all emissions units at Treating Site #6. All emissions are based 
on unit operations of 24 hours per day, 365 days per year. 
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Permit Modifications (6/15/98 & 2/17/99): A June 15, 1998 request 
for an increase in the NOx emission limit for the uncontrolled 
225 horsepower internal combustion engine, TS6-5. A February 17, 
1999 request to operate both water pump engines, TS6-4 and TS6-5, 
at the same time. 

Treating Site #7 

Treating Site #7 is located in the lower southwest 
quadrant of the IBF field, near the New Mexico border. The 
facility consists of three compressor engines, two small water 
injection pumps, a small generator, four water tanks with tank 
heaters, and a glycol dehydration reboiler. All units, except 
the Unit B water injection pump, the largest compressor engine 
(1215 hp), the glycol reboiler, and the #3 and #4 tank heaters, 
were installed from May-July of 1989. The Unit B injection pump 
was installed in April 1990 and the #3 and 4 tank heaters were 
installed in February 1993. The glycol reboiler and the 1215 hp 
compressor engine were installed in January 1990. 

Two of the compressor engines are Waukesha VHP series, 
Model F2895-G engines with maximum site-ratings of 421 
horsepower. The third and largest engine is a Waukesha VHP 
series, Model L5790-GSI engine with a maximum site-rating of 1215 
horsepower. Upon its construction, Treating Site #7 was not a 
major stationary source subject to the PSD permitting 
requirements, since the potential to emit of CO emissions was 
less than 250 TPY. The 1990 addition of the 1215 horsepower 
engine and the Unit B water injection pump was a modification 
that was major in and of itself. That is, the potential CO 
emissions from these two engines were greater than 250 TPY; 
making the source a major stationary source subject to PSD. 
Based on Waukesha Best Power emission factors of 28.0 g/hp-hr for 
CO, 7.0 g/hp-hr for NOx and an 8760 hours per year operation, the 
potential CO emissions exceeded 300 TPY and the potential NOx 
emissions exceeded 70 TPY for just the 1215 horsepower engine. 
Table 6 shows the potential emissions from all emissions units at 
Treating Site #7. All emissions are based on unit operations of 
24 hours per day, 365 days per year. 

Permit Modifications (6/15/98 & 11/30/98): A June 15, 1998 
request for an increase in the NOx emission limit for the 
uncontrolled 225, 108, and 421 horsepower internal combustion 
engines, TS7-2, TS7-3, and TS7-4, respectively. A November 30, 
1998 request for the removal of the controlled 375 horsepower 
engine, designated as TS7-1. (Engine TS7-1 was moved to Treating 
Site #4 and used to replace unit TS4-4.) 

Treating Site #9 

Treating Site #9 is located in the northwest quadrant 
of the rEF field. The facility consists of three compressor 
engines, a small generator, two water tanks and two paraffin 
sales tanks with tank heaters, an electric water transfer pump, 
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and a glycol dehydration unit. All units, except one of the 738 
horsepower compressor engines, the #3 tank heater, and the #4 
tank heater were installed in November 1991. The Unit C, 738 
horsepower engine was installed in October 1992, the #3 tank 
heater was installed in June 1992, and the #4 tank heater was 
installed in June 1994. 

All three of the compressor engines are Waukesha VHP 
series, Model F3521-GSI engines with maximum site-ratings of 738 
horsepower. Upon its construction, Treating Site #9 was a major 
stationary source subject to the PSD permitting requirements, 
since the potential to emit of CO emissions was greater than 250 
TPY. Based on Waukesha Best Power emission factors of 28.0 g/hp­
hr for CO, 7.0 g/hp-hr for NOx and an 8760 hours per year 
operation for the engines, the potential CO emissions exceeded 
350 TPY and the potential NOx emissions exceeded 90 TPY. The 
1992 addition of the third 738 horsepower engine was a major 
modification to a major stationary source; and therefore also 
subject to PSD. The major modification consisted of potential CO 
emissions greater than 180 TPY (significant CO level at 100 TPY) 
and NOx emissions greater than 45 TPY (significant NOx level at 
40 TPY). Table 7 shows the potential emissions from all 
emissions units at Treatlng Site #9. All emissions are based on 
unit operations of 24 hours per day, 365 days per year. 

Emissions Calculations: 

The potential emission estimates (uncontrolled) for NOx, CO, 
and VOC emissions from the natural gas-fired internal combustion 
engines for each treating site were calculated using Waukesha 
Best Power emission factors. The January 1995 version of AP-42 
lists no emission factors for S02 emissions for uncontrolled 
natural gas-fired pipeline compressor engines. The S02 emission 
factors used in the Vastar applications were based on a version 
of AP-42 prior to January 1995. The PM10 emissions calculated in 
Vastar's applications were based on EPA Speciate Database AFSEF 
for internal combustion engines. The TSP emissions were assumed 
to be 100 percent. The horsepower ratings for each engine have 
been derated due to the elevation; deration was based on 
manufacturer's data. 

The uncontrolled emissions from the tank heaters and 
the dehydration unit reboilers were calculated using AP-42 
factors (Tables 1.4-1 through 1.4-3) for uncontrolled commercial 
boilers (0.3 - 10 MMBtu/hr) burning natural gas. The January 
1995 AP-42 version was used. The factors have been corrected for 
the estimated fuel gas heating value, 950 Btu/scf. 

Emission factors prepared by the American Petroleum 
Institute for equipment leaks from natural gas production 
facilities were used to calculate the potential process fugitive 
emissions. (API Publication Number 4615, Emission Factors for 
Oil and Gas Operations, January 1995.) The number of process 
components is required since these process fluid leaks occur from 



. 

. 

. . , 
TABLE 7 

VUIJ.'U'S TREATING SITE #9 
UNCON'1'ROLLED POTEN'1'IUi' EMISSIONS 

IUNIT ~ UNIT II CAPACm II EMI... c:r:J1 .... [;J;J EMI... ~I EMIIUOI c:r:J ••1.01 'MI' PMII 

DEICIIIPl'IDN FACTOR . filii" ItDvI- FACTDI" FACTOII" FACTOR-­ FACTOII" 

fl.1 lW.uIl.. f1511·GII 11... 7....... IU 41.1 IU*hr 41.1 In.z 1u14"'" 1.04 loll •..n ..... <1.11 1.11 1.11."" 1.11 Ul 

TIl-I ~uIl" n&II-GSI 114" 7.1"­ IU 4U 11.1""" 41.1 I'U 1.04.-.., 1.04 1.11 ..,...... <"II 1.11 UI.,...hr '.'1 Ul 

TIl-I w.....Fllill-GII 114" ,....­ IU 41.1 IU,,­ 41.1 10J !uz4..... .... 1.11 ''''1JIHr <1.11 1.11 1.11 .... 1.11 1." 
T.1-4 Iwltlll..... Vlml 5... 7.1 ..... LII· 4.1 41.1 .... U IU 1t.131 .... <1.11 •.12 UUg/IIp4lr <1.11 <1.11 ...I.n... < •.•• 1.1. 

TIN T.nlER..tarl1 IU.... H........ '.H loll .....,..., 1.11 1.1. It....... <loll <1.1• 1.I1.,.M•• <:1.11 <1.1. lIAY•• 1.11 •.13 

TIN 1T.,. ......n lB.... HJ./II.... '.H loll 11"",Ma. loll US .....,.... <1.11 <1.11 1.&7 .lMMII' <'.11 <1.1. HA YMIII. 1.11 I.n 

f ...7 '.IllH...." 171•• .......... 1.14 '.11 I.......' "I 1.1. I.U.,..... <loll <1.11 1.17 ...... <1.11 <1.1. HAII,.Ma. <1.1. UI 

ItS... lI.nll H...., '" 171." ....,...... .... .... 11.1'.'" 1.1. 1.11 .......... <IJ• <1.11 1m...... <1.11 <1.1. IU.,..' <1.1. 1.81 

TI... 1liiio1.11 14' ••''-'' ....... I. 1.11 I .....,....' IJI I.a I....... <IJ. < .... .n...... <1.1. <1.1. .U.~, <1.11 1.11 

T....I Fualtlvu .. -Ilcallon '.11 UI 

01 TOTALS 1c=J lut 141.1 llU 571.1 I EI:J EI:J" fT:J 
. 

• Horsepower engine ratings shown are derated due to elevation. 

•• VOC emission factors shown are adjusted for the fraction of vac's in the fuel gas. 



valves, flanges, connections, relief valves, open-ended lines, 
pump seals, and compressor seals. Vastar's "Emission Rate 
Calculations" section of its applications details the gas 
analysis summary or the VOC fraction and the number of components 
(i.e. valves, flanges, pump seals, etc.). 

Below are three sample calculations. Equation 1) is 
for determining CO emissions from a gas-fired reciprocating 
internal combustion engine, equation 2) is for calculating NOx 
emissions from external combustion units (heaters and reboilers), 
and equation 3) is for calculating process fugitive VOC 
emissions. 

Internal Combustion Engine - 1215 hp: CO emissions 

1) Emission factor = 28.0 g CO/hp-hr 

(28.0 g CO/hp-hr) (1215 hp) (lb/453. 6 g) = 75.0 lb CO/hr 

(75.0 lb/hr) (365 day/yr) (24hrs/day) (ton/2000 lb) = 328.5 TPY 

External Combustion - 0.5 MMBtu/hr heat input: NOx emissions 

2) Emission factor = 95.0 lb NOx/MMscf 

(95 lb NOx/MMscf) (0.5 MMBtu/hr) (MMscf/950 MMBtu) 

0.05 lb NOx/hr 

(.05 lb/hr) (24hr/day) (365 day/yr) (ton/2000 lb) = 0.22 TPY 

Process Fugitives - Component (200 valves): VOC emissions 

3) API Emission factor = 0.13900 lb/hr-component 

(0.13900 lb/hr-comp) (200 components) (VOC fraction-0.97%") 

0.27 lb/hr VOC 

(0.27 lb/hr VOC) (8760 hrs/yr) (ton/2000 lbs) 1.18 TPY 

B. Stack Height 

The applicant's proposed stack heights for its various 
compressor engines located at the seven PSD compressor station 
sites do not exceed 31.08 feet or 9.5 meters. 

Good engineering practices (GEP) stack height 
regulations under 40 CFR Section 51.100(ii) consider 65 meters 
the de minimus level; therefore, Vastar meets the requirement of 
GEP for each of the stacks located at the seven sites. 



C. Best Available Control Technology Review 

In general, the BACT requirement is defined as an 
emission limitation based on the maximum degree of reduction for 
each pollutant which would be emitted from any major source or 
modification which the Administrator, on a case-by-case basis, 
taking into account energy, environmental, and economic impacts 
and other costs, determines is achievable for such source or 
modification through application of production processes or 
available methods, systems, and techniques, including fuel 
cleaning or treatment or innovative fuel combustion techniques 
for control of such pollutant. This definition includes the 
requirement that the determination be made on what is achievable. 
Therefore, it also involves a determination about what is "not 
achievable 11 on the basis of energy, environmental, and economic 
impacts and other costs to eliminate a technically feasible 
control from consideration. BACT must also be at least as 
stringent as any New Source Performance Standard (NSPS) found in 
40 CFR Part 60. 

The BACT analysis for each of the seven sites is 
located in the Control Technology section and supported by 
Appendices A and B of each application. An additional BACT 
'analysis was also included in the June 20, 1996 Vastar sUbmittal. 
This submittal conducted a BACT analysis for the smaller 
horsepower engines at each of the sites. 

An NSPS standard does not exist for gas-fired 
compressor engines. A review of the RACT/BACT/LAER Clearinghouse 
establishes BACT limits of at least 2.0 g/hp-hr for NOx and 2.0 
to 3.0 g/hp-hr for CO. The BACT Clearinghouse data can be found 
in Appendix B of the applications. 

Vastar's BACT analysis included only an analysis of 
non-selective catalytic reduction (NSCR) coupled with an air/fuel 
ratio control system. Other engine control technologies to be 
considered in a BACT determination are selective catalytic 
reduction (SCR) and lean burn engines. An analysis of each 
option follows. 

Selective Catalytic Reduction 

Selective catalytic reduction is usually considered to 
be the top control technology for reducing engine emissions of 
NOx and CO. However, SCR has been determined to have significant 
environmental concerns. These environmental concerns being 
emissions of toxic air contaminants due to ammonia slip and 
generation of hazardous wastes from catalyst disposal. There are 
also potential hazards in transporting, handling, and storing 
large quantities of ammonia. Due to the environmental problems 
and the high cost for compressor engine application, SCR is not 
considered to be BACT. 



Lean Burn Engine Technology 

Lean burn engine technology uses a precombustion 
chamber to enclose a rich mixture of air and fuel; the mixture is 
then ignited in this chamber. The resulting ignition-front then 
fires into the larger main area of the cylinder which contains a 
much leaner fuel mixture. Staging the combustion and burning a 
leaner fuel mixture keeps peak flame temperatures lower. Because 
the combustion temperature is cooler, the NOx concentration in 
the exhaust gas stream is lower; however, excess air in the fuel 
mixture can produce increased CO emissions. 

The lean burn engine technology is not as economical as 
retrofitting NSCR with an air/fuel ratio controller for achieving 
similar emissions reduction, and therefore is not considered to 
be BACT for this application. 

Non-Selective Catalytic Reduction & Air/Fuel Controller 

An NSCR unit controls NOx emissions by using the CO and 
the residual hydrocarbons in the exhaust of a rich burn engine as 
a reducing agent for NOx. In the presence of oxygen 1 the 
hydrocarbons will be oxidized instead of reacting with NOx. As 
the excess hydrocarbons and NOx pass over a honeycomb or 
monolithic catalyst usually plated with a combination of noblel 

metals such as platinum, palladium l and/or rhodium, the reactants 
are reduced to N2 , H20, and CO 2 • The noble metal catalyst usually 
operates between 800 and 1 / 200 degrees Fahrenheit; therefore the1 

unit would normally be mounted near the engine exhaust to 
maintain a high enough temperature to allow the various reactions 
to occur. A rich fuel mixture is usually burned l in order to 
achieve the desired NOx reduction. 

In order to provide for the most effective use of the 
catalyst, it is necessary to install an electronic air/fuel ratio 
controller. This device maintains the proper air/fuel ratio 
which will optimize the degree of reducing agents 1 thus providing 
for the maximum emission reduction while simultaneously 
minimizing agents that can poison the catalyst. 

Vastar1s application addressed a three-way non­
selective catalytic reduction converter and an AccuNox air/fuel 
ratio control system. Vastar claims that together, the NSCR and 
the air/fuel ratio control system reduce emissions below what can 
be achieved with lean burn engine technology. At full operation l 

NSCR and air/fuel ratio control can achieve a 90% reduction in 
NOx, 80% reduction in CO, and a 50% reduction in VOC emissions 
for Vastar's Waukesha engines. This converts into NOx emissions 
of 1.0 g/hp-hr, CO emissions of 2.0 g/hp-hr, and VOC emissions of 
1.0 g/hp-hr. These controls meet or exceed the BACT limits for 
similar internal combustion engines as established by the 
RACT/BACT/LAER Clearinghouse. 



EPA concludes that the Applicant's proposed control 
technology of retrofitting the applicable engines at the seven 
different sites with NSCR and air/fuel ratio control to be the 
best available control technology or achievable emission rates. 

Following is a summary of the engines at each site that 
are required to incorporate the NSCR and air/fuel ratio control 
BACT. The Applicant applied such controls to the listed engines 
prior to January 1996. Testing of the listed engines according 
to EPA methods will be required in the PSD permits. 

Site	 Emission Horsepower Emission Unit 
Point No. Description 

1
1
2
2 

TS1-1 1215 Waukesha L5790-GSI 
TSl-2 1215 Waukesha L5790-GSI 
TS2-1 1215 Waukesha L5790-GSI 
TS2-2 1215 Waukesha L5790-GSI 

4 TS4-1 738 Waukesha F3521-GSI 
4 ·TS4 -2 738 Waukesha F3521-GSI 
4 TS4-3 1215 Waukesha L5790-GSI 
5 TS5-3 1215 Waukesha L5790-GSI 
5 TS5-4 738 Waukesha F3521-GSI 
6
6 

TS6-1 1215 Waukesha L5790-GSI
 
TS6-2 1215 Waukesha L5790-GSI
 

*


7 TS7-6 1215 Waukesha L5790-GSI 
9 TS9 -1 738 Waukesha F3521-GSI 
9 TS9-2 738 Waukesha F3521-GSI 
9 TS9-3 738 Waukesha F3521-GSI 

BACT was also applied at site #5 on emission point no. TS5-1 
for a 421 horsepower Waukesha F2895-G engine and at site #7 
on emission point no. TS7-5 for a 421 horsepower Waukesha 
F2895-G engine. 

The BACT engine emission factors used to calculate the 
permit emission limits are as follows: 

1) 1.0 g/hp-hr for NOx, 

2) 2.0 g/hp-hr for CO, and 

3) 1.0 g/hp-hr for VOC's. 

The VOC emission factors have been adjusted to account for the 
fraction of VOC's in the fuel gas. The pollutant emissions 
limits are based on the maximum manufacturer's horsepower for 
each engine. 



Permit Modifications (6/15/98, 11/30/98, 2/17/99, & 4/15/99): 

A BACT analysis was conducted by the Applicant for the 
smaller horsepower engines (105 hp, 162 hp, and 225 hp) in a 
June 18, 1996 submittal to the original PSD applications for the 
seven (7) Treating Sites. The Applicant determined that the cost 
associated with the amount of NOx emission reductions for the 
smaller engines was too high compared to the retrofit costs 
associated with the larger horsepower engines. Therefore, it was 
determined that no additional controls are appropriate for the 
smaller engines and that the manufacturer's emission factors for 
each of the small engine types will be considered BACT for this 
application. 

Tables 8 through 14 show the controlled emissions limits 
based on BACT and the permit modifications, respectively for each 
of the subject Treating Sites. 

D. Air Quality Models 

The Applicant's air quality analysis is contained in 
the application addendums dated April 4th, May 3rd, and May 8th 
of 1996. The Industrial Source Complex Short-Term (ISCST3) 
model, version 95200, was used by the Applicant to predict the 
annual and 1-hour averaging period concentrations of NOx and the 
1-hour and 8-hour averaging period concentrations of CO for both 
the surrounding Class II area and the nearby Class I areas. 
Tables 2-1 and 2-3 of the April 4th application addendum contain 
the stack parameters and emission rates used in the ISCST3 model. 
Table 3-1 lists the ISCST3 model options used in the NOx model 
run. 

The ISCST3 model was also used to predict the Class II 
NOz increment consumption and the Class I increment for the 
Weminuche Wilderness area and the Mesa Verde National Park. 

E. Air Quality Analysis 

An air quality dispersion modeling analysis was 
performed to estimate the maximum off-property ground-level 
concentrations of NOz and CO due to point source emissions from 
Treating Site #9. Instead of performing seven air quality 
analyses, the Applicant's air quality analysis was performed 
using only the data from the treating site with the greatest 
controlled potential emissions of NOx and CO. Treating Site #9 
is the site with the highest controlled potential emissions of 
NOx and CO, and thus was chosen to represent all of the treating 
sites. 

Meteorological data measured at a Southern Ute Indian 
Tribe meteorological station outside of Ignacio, Colorado for 
1994 was used as input for the ISCST3 model. This data was 
combined with upper air data from Grand Junction, Colorado. 
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* Engine ratings are based on the maximum manufacturer's horsepower. 

** VOC emission factors shown are adjusted for the fraction of VOC's in the fuel gas. 
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(pph) 
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B hp 

15 hp 

I'IBtu/hr 

I'IBtu/hr 

I'IBtu/hr 

75 hp 

1.0 g/hp-hr 

1.0 g/hp-hr 

7.5 g/hp-hr 

20.7 g/hp-hr 

95.0 Ib/MMscf 

95.0 Ib/MMscf 

95.0 Ib/MMscf 

2.6 g/hp-hr 

2.7 

2.7 

1.1 

4.8 

0.05 

0.05 

0.05 

2.1 

11.7 

11.7 

4.9 

21 

0.22 

0.22 

0.22 

9.4 

2.0 g/hp-hr 

2.0 g/hp-hr 

45.0 g/hp-hr 

34.0 g/hp-hr 

19.951b/MMs 

19.95 Ib/MMs 

19.95 Ib/MMs 

1.75 g/hp-hr 

5.4 

5.4 

6.7 

7.9 

0.01 

0.01 

0.01 

1.4 

23.5 

23.5 

29.5 

34.5 

0.05 

0.05 

0.05 

6.3 

0.013 g/hp-hr 

0.013 g/hp-hr 

0.036 g/hp-hr 

0.053 g/hp-hr 

0.101 Ib/MMs 

0.101 Ib/MMs 

0.101 Ib/MMs 

see applicatio 

0.013 g/hp-hr 

0.03 

0.03 

<0.01 

0.01 

<0.01 

<0.01 

<0.01 

0.4 

0.01 

0.15 

0.15 

0.02 

0.05 

<0.01 

<0.01 

<0.01 

1.74 

0.05 

0.002 g/hp-hr 

0.002 g/hp-hr 

0.002 g/hp-hr 

0.002 g/hp-hr 

0.57 Ib/MMscf 

0.57 Ib/MMscf 

0.57 Ib/MMscf 

0.002 g/hp-hr 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

0.02 

0.02 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

0.01 

0.01 g/hp-hr 

0.01 g/hp-hr 

0.01 g/hp-hr 

0.01 g/hp-hr 

11.41b/MMscf 

11.4 Ib/MMscf 

11.41b/MMscf 

0.01 g/hp/hr 

0.03 

0.03 

<0.01 

<0.01 

0.01 

0.01 

0.01 

0.01 

0.12 

0.12 

0.01 

0.01 

0.03 

0.03 

0.03 

0.04 

~==EEJI r26.83 117.45 ~1=j==1 <0.01 I 0.04 

II l:I:J 



TABLE 9
 

VJlSTJlR'S TREATING SITE #2
 
BACT PERMITTED EMISSIONS LIMITS
 

EJ UNIT 

DESCRIPTION 
I CAPACITY II EMlUIOI ~I EMI.1I1111 ~ 

• FACTOR N . FACTOR III ) 

EMI••lol 

fACTOR·· 

voe 

...... 
woe 

(tDvI 

EMI••IOI 

FACTOR 

.0Z 

inN 
.0Z 

(1py) 

EMI••loN 

FACTOR 

PMlo 

(PpN 

PMlo 

ItDv) 

TlZ·l· rev1ullllllll L57SI-O.1 1215" 1.1 ......... Z.7 11.7 UIJ,...... &A Z3.& ...02.,..... <"'1 I.IZ D.Oozgn.·hr <1.1. O.OZ 0.01 tn.·hr 0.03 o.1Z 

TSZ·Z 

TlZ·3 

W.ul. Lilll-DBI 

~Iulliha VRG330 
12'5".... 1......... 

7.S'" 

U 

1.1 

11.7 ... 2.1."......5...,....., 
5.4 

1.7 

Z3.& 

ZU 

UlZ,/hp-hr 

uun-tw 
<0.01 

<0.01 

o.oz 
<1.11 

'.O.Z IJ/hp-hr 

1.0.Zgn..Jv 

<1.01 

<0.01 

UZ 

<1.11 

I.ol.n.·hr 

1.I.,,..-IIr 
'.03 

<0.01 

O.U 

1.01· 

TU" r.nII l ..t.,11 SI.MllUJIIr H.••,..... US UZ .1.I.II.MId '.'1 1.1. 1.114Ib1MM.' <0.01 <0.01 •.57 ......... <1.11 <1.11 .1.4lb/MM.Ii' 0.01 '.03 

TIZ·S r.... H..t.rn 5at.l" .5.I1b...... 1.15 UZ IUSIl/MMad 1.11 0.05 1.114 It/M••' <0.01 <1.11 1.511b_... <0.01 <0.01 11.4111,.M..1 iI.ol '.03 

TIZ·I Waner 11 S12MB. .5.1111....... '.0& UZ IUS II..., 1.11 I.H 0.014 II/M..., <1.11 <1.11 •.57Ib....., <0.01 <0.01 11.41b.Macl D.Ol •.03 

TIZ·7 FUIIlti".. .. lIIIIIIoetlDn 1.14 1.11 

01 TOTALS ICJI I1.1 
5 

1ZUlli 1 
1 
1.1 

3 
1 

1 
1.1. II Er:J1 I<0.01 I '.04 II IU8[ U4 

• Engine ratings are based on the maximum manufacturer's horsepower.
 

.. vac emission factors shown are adjlJsted for the fraction of VQC's in the fuel gas.
 

1 



TABLE 10
 

VASTAR'S TREATING SITE #4
 
BACT PERMITTED EMISSIONS LIMITS
 

El~;:] 
CAPACITY EMISSION .DESCRIPTION FACTORI 

Waukesha F3521-GSI 738 hp 1.0 g/hp-hrrT54-1 

Waukesha F3521-GSI 738 hp 1.0 g/hp-hrT54-2 

Waukesha L5790-GSI 1215 hp 1.0 g/hp-hrT54-3 

Waukesha F18-GL 375 hp 2.6 g/hp-hrT544 

Waukesha F11-GSI 225 hp 24 g/hp-hr T54-5 

WaUkesha F1197-G 20 g/hp-hr162 hp T54-6 

500 MBtu/hr 95.0 Ib/MMscfT54-7 Tank Heater #1 

500 MBtu/hr 95.0 Ib/MMscfT54-8 Tank Heater #2 

Tank Heater #3 675 MBtu/hr 95.0 Ib/MMscfT54-9 

95.0 Ib/MMscfTank Heater #4 500 MBtu/hrT54-10 

Reboiler#1 350 MBtu/hr 95.0 Ib/MMscfT54-11 

FugitivesT54-12 L 
TOTALS[Ji 

NOxNOx VOCCO CO EMISSION VOC EMISSION S02 S02 EMISSION PM10I EMISSION PM10 

(tpy) FACTOR(pph) FACTOR­(pph) (pph)(tpy) (tpy) FACTOR (pph) (tpy) FACTOR (pph) (tpy) 

7.11.6 2.0 g/hp-hr 3.3 14.3 0.005 g/hp-hr 0.01 0.04 0.002 g/hp-hr <0.01 0.01 0.01 g/hp-hr 0.02 0.07 

1.6 7.1 2.0 g/hp-hr 3.3 14.3 0.005 g/hp-hr 0.01 0.04 0.002 g/hp-hr <0.01 0.01 0.01 g/hp-hr 0.02 0.07 

2.7 11.7 2.0 g/hp-hr 5.4 23.5 0.005 g/hp-hr 0.01 0.06 0.002 g/hp-hr <0.01 0.02 0.01 g/hp-hr 0.03 0.12 

9.42.1 1.75 g/hp-hr 0.016.3 0.013 g/hp-hr1.4 0.05 0.002 g/hp·hr <0.01 0.01 0.01 g/hp-hr 0.01 0.04 

52.1 30.6 g/hp-hr11.9 15.1 66.3 0.007 g/hp-hr <0.01 0.02 0.002 g/hp-hr <0.01 <0.01 0.01 g/hp-hr <0.01 0.02 

7.1 31.3 36.0 g/hp-hr 12.5 54.8 0.014 g/hp-hr <0.01 0.02 0.002 g/hp-hr <0.01 <0.01 0.01 g/hp-hr <0.01 0.02 

0.05 0.22 19.95 Ib/MMs 0.01 0.05 0.04 Ib/MMscf <0.01 <0.01 0.57 Ib/MMscf <0.01 <0.01 11.4 Ib/MMscf 0.01 0.03 

0.05 0.22 19.95 Ib/MMs 0.01 0.05 0.04 Ib/MMscf <0.01 <0.01 0.57 Ib/MMscf <0.01 <0.01 11.4 Ib/MMscf 0.01 0.03 

0.30.07 19.951b/MMs 0.01 0.06 0.04 Ib/MMscf <0.01 <0.01 0.57 Ib/MMscf <0.01 <0.01 11.41b/MMscf 0.01 0.04 

0.05 0.22 19.951b/MMs 0.01 0.05 0.04 Ib/MMscf <0.01 <0.01 0.57 Ib/MMscf <0.01 <0.01 11.4 Ib/MMscf 0.01 0.03 

0.150.04 19.951b/MMs 0.01 0.03 0.04 Ib/MMscf <0.01 <0.01 0.57 Ib/MMscf <0.01 <0.01 11.4 Ib/MMscf <0.01 0.02 

see applicatio 0.19 0.82 

I~C=[27.261119.811~-r1.05T79.7411 
=[:1 1.051~CI:J1 EI:J 

* Engine ratings are based on the maximum manufacturer's horsepower.
 

** VOC emission factors shown are adjusted for the fraction of VOC's in the fuel gas.
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TABU 11
 

VASTAR'S TREATING SITE #5
 
BACT PERMITTED EMISSIONS LIMITS
 

r-
U1 UNIT I CA~ACITY I EMISSION NOx NOx EMiSSION CO CO EMISSiON vee VOC EMiSSION S02 S02 EMISSION PM10 PM10 

DESCRIPTION FACTOR (pph) (tpy) FACTOR Ipph) (tpy) FACTOR" IpDh) (tpy) FACTOR (pph) (tpy) FACTOR (pph) (tpy) 

I T55-1 Waukesha F2895-G 421 hp 1.0 g/hp-hr 0.9 4.1 2.0 g/hp-hr 1.9 8.1 0.003 glhp-hr <0.01 0.01 0.002 glhp-hr <0.01 0.01 0.01 g/hp-hr 0.01 0.04 

I TS5-2 Waukesha F2895-G 421 hp 18.0 g/hp-hr 16.7 73.2 28.0 glhp-hr 26 113.8 0.005 g/hp-hr <0.01 0.02 0.002 g/hp-hr <0.01 0.01 0.01 g/hp·hr 0.01 0.04 

TS5-3 Waukesha L5790-GSI 1215 hp 1.0 g/hp-hr 2.7 11.7 2.0 g/hp-hr 5.4 23.5 0.003 g/hp-hr 0.01 0.04 0.002 g/hp-hr <0.01 0.02 0.01 g/hp-hr 0.03 0.12 
I

I TS5-4 Waukesha F3521-GSI 738hp 1.0 g/hp-hr 1.6 7.1 2.0 g/hp-hr 3.3 14.3 0.003 g/hp-hr <0.01 0.02 0.002 glhp-hr <0.01 0.01 0.01 g/hp-hr 0.02 0.07 
I 

Waukesha F817-G 108 hp 16.0 glhp-hr 3.8 16.7 34.0 g/hp-hr 8.1 35.5 0.005 g/hp-hr <0.01 0.01 0.002 glhp-hr <0.01 <0.01 0.01 g/hp-hr <0.01 0.01I. TS5-5 

IITS5~ Tank Heater #1 500 MBtu/hr 95.0 Ib/MMsc:f 0.05 0.22 9.96 Ib/MMscf 0.01 0.05 0.02 Ib/MMscf <0.01 <0.01 0.57 IblMMscf <0.01 <0.01 11.41b1MMscf 0.01 0.03 

I TS5·7 Tank Heater #2 500 MBtulhr 95.0 Ib/MMscf 0.05 0.22 9.95 Ib/MMscf 0.01 0.05 0.02lblMMscf <0.01 <0.01 0.57 Ib/MMscf <0.01 <0.01 11.4 Ib/MMscf 0.01 0.03 

TS5-8 Reboiler#3 500 MBtulhr 95.0 Ib/MMscf 0.05 0.22 ~ 9.95 Ib/MMscf 0.01 0.05 0.02 Ib/MMscf <0.01 <0.01 0.57 Ib/MMscf <0.01 <0.01 11.4 Ib/MMscf 0.01 0.03 

\ TS5-9 Fugitives see aDplicatio 0.02 0.06 

!DI TOTALS Ic=JC= 25.85 113.46 
1 144.73 1195.3511 I~CJ <OTICr=I:l 

* Engine ratings are based on the maximum manufacturer's horsepower.
 

** vac emission factors shown are adjusted for the fraction of vac's in ~he fuel gas.
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TABL~ 12 

VASTAR'S TREATING SITE #6
 
BACT PERMITTED EMISSIONS LIMITS
 

CAPACITY EMISSION NOx NOx EMISSION CO CO EMISSION VOC PM101[UNiTl~ UNIT J:J:l
 :]1
. 11 FACTOR I (pph) I (tpy) j\ FACTOR (pph) (tpy) FACTOR" I (pph) (tpy)
 

iTS6-1 II Waukesha L5790-GSI
 

I'L-II DESCRIPTION 

1215 hp 1.09/hp-hr 2.7 11.7 2.09/hp-hr 5.4 23.5 0.001 g/hp-hr <0.01 0.01 0.0029/hp-hr <0.01 0.02 0.01 g/hp-hr 0.03 0.12 

II TS6-2 [ Waukesha L5790-GSI 1215 hp 1.09/hp-hr 2.7 11.7 2.0 g/hp-hr 5.4 23.5 0.001 g/hp-hr <0.01 0.01 0.002 g/hp-hr <0.01 0.02 0.01 g/hp-hr 0.03 0.12 

111'T56.3 Waukesha 7042-GL 1478 hp 1.5 g/hp-hr 4.9 21.4 2.659/hp-hr 8.6 37.8 0.0079/hp-hr 0.02 0.1 0.0029/hp-hr 0.01 0.03 0.019/hp-hr 0.03 0.14 

TS6-4 Waukesha F18-GL 375 hp 2.6 glhp-hr 2.1 9.4 1.75 9/hp-hr 1.4 6.3 0.006 9/hp-hr <0.01 0.02 0.002 9/hp-hr <0.01 0.01 0.01 9/hp.hr 0.01 0.04 

II TS6-5 Waukesha F11-GSI 225 hp 24.09/hp-hr 11.9 52.1 30.59/hp-hr 15.1 66.3 0.0029/hp-hr <0.01 <0.01 0.0029Ihp-hr <0.01 <0.01 0.01 9/hp-hr <0.01 0.02 

TS6-6 Waukesha VRG330 68 hp 7.59/hp-hr 1.1 4.9 45.09/hp-hr 6.7 29.5 0.0039/hp-hr <0.01 <0.01 0.002 g/hp-hr <0.01 <0.01 0.01 9/hp-hr <0.01 0.01I 
. T56-7 Tank Heater #1 500 MBtu/hr 95.0lb/MMscf 0.05 0.22 19.951b1MMs 0.01 0.05 0.0091b/MMs <0.01 <0.01 0.57lb/MMscf <0.01 <0.01 11.4lblMMscf 0.01 0.03 

TS6-8 'Tank Heater #2 500 MBtu/hr 95.0lb/MMscf 0.05 0.22 19.951b/MMs 0.01 0.05 0.0091b/MMs <0.01 <0.01 0.57lb/MMscf <0.01 <0.01 11.4lb/MMscf 0.01 0.03 

T56-9 ITank Heater #3 500 MBtu/hr 95.0lb/MMscf 0.05 0.22 19.951b/MMs 0.01 0.05 0.0091b/MMs <0.01 <0.01 0.57lb/MMscf <0.01 <0.01 11.4lb/MMscf 0.01 0.03 

TS6-10 ITank Heater #4 500 MBtu/hr 95.0lb/MMscf 0.05 0.22 19.951b/MMs 0.01 0.05 0.0091b1MMs <0.01 <0.01 0.57lb/MMscf <0.01 <0.01 11.4lb/MMscf 0.01 0.03 

512 MBtu/hr 95.0lb/MMscf 0.05 0.22 19.951b/MMs 0.01 0.05 0.0091b/MMs <0.01 <0.01 0.57lb/MMscf <0.01 <0.01 11.4lb/MMscf 0.01 0.03 
TS6-11 RebOile~~#~1_1 
TS6-12 Reboiler #2 850 MBtu/hr 95.0lb/MMscf 0.09 0.37 19.951b/MMs 0.02 0.08 0.0091b/MMs <0.01 <0.01 0.57lblMMscf <0.01 <0.01 11.4lb/MMscf 0.01 0.04 

I TS6-13 LFu9itives L IL ~-------ll I I IIseeapplicatlol 0.01 I 0.04 I, !!" I I II

IlJl TOTA~CJC=L:J:J1=r57 [ EI:JI L'O~ [O.OB II IT:]187.23 

* Engine ratings are based on the maximum manufacturer's horsepower.
 

** VOC emission factors shown are adjusted for the fraction of VOC's in the fuel gas.
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TABL~ 13 

VASTAR'S TREATING SITE #7
 
BACT PERMITTED EMISSIONS LIMITS
 

II UNIT I UNIT I CAPACITY EMISSION NOx NOx EMISSION CO COli EMISSION VOC VOC EMISSION • S02 S02 IEMISSION PM10 PM11>'[

l, __~ DESCRIPTION * FACTOR (pph) (tpy) FACTOR (pph) J!!>W FACTOR - (pph) (tpy) FACTOR (pph) (tpy) I FACTOR (pph) (tpill 

II I I I 

i'l TS7-2 Waukesha F11-GSI I 225 hp 24.0 g/hp-hr 11.9 52.1 30.5 g/hp-hr 15.1 66.3 0.004 g/hp-hr <0.01 0.01 0.002 g/hp-hr <0.01 <0.01 0.01 g/hp-hr <0.01 0.02 

i TS7-3 IWaukesha F817-G 108 hp 16.0 g/hp-hr 3.8 16.7 34.0 g/hp.....r 8.1 35.4 0.005 g/hp-hr <0.01 0.01 0.002 g/hp-hr <0.01 <0.01 0.01 g/hp-hr <0.01 0.01
II . 
;1 T57-4 IWaukesha F2119S-G I 421 hp 18.0 g/hp-hr 16.7 73.2 28.0 g/hp-hr 26 113.8 0.006 g/hp-hr <0.01 0.02 0.002 g/hp-hr <0.01 0.01 0.01 g/hp-hr 0.01 0.04
 

il TS7-S!WaUkesha F289S-G 421 hp 1.0 g/hp-hr 0.9 4.1 2.0 g/hp-hr 1.9 8.1 0.003 g/hp.....r <0.01 0.01 0.002 g/hp.....r <0.01 0.01 0.01 g/hp-hr 0.01 0.04
 

I! T57-6 Waukesha LS190-GSI I 121S hp 1.0 g/hp-hr 2.7 11.7 2.0 g/hp-hr 5.4 23.5 0.003 g/hp-hr 0.01 0.04 0.002 g/hp-hr <0.01 0.02 0.01 g/hp-hr 0.03 0.12'
 

IITS7-7\ITankHeater#1 500MBtu/hr 9S.01b/MMsct O.OS 0.22 9.961b/MMsc 0.01 0.05 0.02lb/MMscf <0.01 <0.01 0.571b/MMscf <0.01 <0.01 11.41b/MMscf 0.01 0.03
 

Ii T57-6 Tank Heater #2 SOO MBtu/hr 9S.0 Ib/MMscf 0.05 0.22 9.95Ib/MMsc1 0.01 0.05 0.02lb/MMscf <0.01 <0.01 0.57lb/MMscf <0.01 <0.01 11.41b/MMsCf 0.01 0.03
 

I T57.-9 .1 Tank Heater #3 ~500 MBtu/hr 9S.0 lb/MMscf O.OS 0.22 9.95Ib/MMsc:1 0.01 O.OS 0.02lb/MMscf <0.01 <0.01 0.S71b/MMsct <0.01 <0.01 11.4Ib/MMSC.f 0.01 0.03
 

IIT57-10 ITank Heater #4 500 MBtu/hr 95.01b/MMscf O.OS 0.22 9.9Slb/MMsc:1 0.01 0.05 0.021b/MMsct <0.01 <0.01 0.571b/MMsct <0.01 <0.01 11.4lb/MMscf 0.01 0.03
 

!IT51-11 Reb~iler#2 600MBtu/hr 95.01b/MMscf 0.06 0.26 1I.951b/MMsc 0.01 0.06 0.02Ib/~MS~f <0.01 <0.01 0.571b/MMsct <0.01 <0.01 11.41b/MMsct 0.01 0.03
 

1157-12 FugItives see appllcatlo 0.01 FO~.04~~~====~==;===;~=====1r===\c===C;
 
1Illl KKK TOTALS II Ie 36.26 1S8.941 '~I l:=nl I~I ST~ 

* Engine ratings are based on the maximum manufacturer's horsepower. 

** vee emission factors shown are adjusted for the fraction of vee's in the fuel gas. 



TABLE 14 

VASTO'S TB.El.TING 81",E #9
 
BACT PERMITTED EMISSIONS LIMITS
 

EJ IIIIT 

DESCRIPTION 

TIe:l Wluk.... F3&ZI·UI 

TIl-I W.ull.... F3.21·GSI 

TI1-3 1w....hI F352'-OS1 

TS.... We••" VlG33D 

TlI-& T.nli Hutlr 11 

TIl-. T.n11 H.(1l' II 

TI1-7 T.nIlH.t.rn 

TIl-. Tenll Hiaw 14 

TI.-. Reballer 11 

TlI-ID Flllltlv•• 

01
 TOTALS
 

co PMID102 EMIIIIOIvoc 102EMlIIIOIvoeEMIIIIOI PM"co101 EMIIIIDIEMlIIIOIII III'" 
. IDDNI c~~1 (tpyt (IDYlFACTOR(IDvl lIIDNFACTOR-­ FACTORftDvIFACTOR.hDvI -NFACTOR . "DN "DN 

D.D7....2.,....., Ula/11p·hr 1.121.1. <D.DI 8.111.1214.1Uu.,..~ ~.112.""'"u~1.1 7.'73'" ...,.......12.,.....,
 <0.01 0.D21.102.,.........1 '.11 a/IIp·hr ',D7u.,..~ 14.13.31.1 7.1U""'hr73'" ...,.,....., 0.D7.... 1.111.12 •.n2.... '.D2,4.1 <D."U •.IIZ",,'"U.,..·hr1.11.I11ft1p-hr 7.'73'" 
'101<0.11<1.1, ....2...... <0.11 D.D'1,132.,.....IU U'''''·hrU "'2 

< ..., 
U1.17.• ...-.,.... 4&.1""'" 

<...., 0.03<1.1, 'IA Ib/MMIe' . 0.11<1.0,US IUI.M... 1.57 1I/MM1o'1.Z2" IU••/MM•• D.DIUS..........
&lDMlt. 
0.83< ..., ':8.1,..., U711,.•• <0.11<0.11 O.D'".4111/M'"u • ~.D.II/MMICfu. 1.Z2 'U5./MM.'580 Mit. 15.1."" 
0.02<U,<8.1, <8.1, <1.11 "Alii,.... <0.'18.1, 1.13 I.D,II/M".' 1.57~/M.'1.1.IUIIIMMII. ".ISII/M'"'.N37SM8tv/hr 
0.02<8.1, <1.1,..........
 <.... <1.11 <1.1."AIIt,.M••1.17.,.M'"1.1, U3I.N ' ....11,.,.1
 

....SIll,.MIa• 1.11
 
37SMltv/hr '.11''''II/M11uf 

<U, ui..........
 <1.1, <1.0, <0.01<I... ,UIIt/MMIC'1.57.,.M'"• .83•.'S 34'MI,. '.a,"'./MII.' 
I.S2IIIn1IIIIIIcIdaR D.II 

1'1.1. !7U'11I I c:r:J1 I~I j:1'j EEJ
 

* Engine ratings are "based on the maximum manufacturer's horsepower.
 

** vec emission factors shown are adjusted for.the fraction of vec's in-the fuel gas.
 



Figure 3-1 of the April 4, 1996 application addendum shows a wind 
rose for this meteorological data. 

An annual average ambient N02 concentration of 7.008 
micrograms per cubic meter (ug/m3 

) was used as the background 
level. This background N02 concentration was measured in 1994 at 
the Ignacio, Colorado weather station. Since the annual ambient 
N02 concentration is less than the annual significant monitoring 
concentration of 14.0 ug/m3 

, the Applicant did not conduct any 
"pre-construction ll monitoring for N02 • In this case, the 
Applicant commenced construction, completed construction, and 
operated the source prior to receipt of the appropriate PSD 
permits, thus pre-construction monitoring was not possible. 
However, since the annual average N02 concentration background is 
only one-half of the significant monitoring concentration, no 
additional monitoring was required. 

Modeling results showed that there were no predicted 
violations of the 100 ug/m3 annual National Ambient Air Quality 
Standard (NAAQS) for N02 • The maximum annual predicted N02 

concentration impact, including background concentration, was 
26.9 ug/m3 using the Ozone Limiting Method (OLM). 

Modeling results showed that there were no predicted 
violations of the 40,000 ug/m3 I-hour NAAQS for CO or the 
10,000 ug/m3 8-hour NAAQS for CO. The maximum I-hour predicted 
CO concentration impact was 5671.80 ug/m3 and the maximum 8-hour 
predicted CO concentration impact was 2976.65 ug/m3 

• 

The predicted off-property ground-level concentrations 
of N02 and CO yielded by this air quality analysis represent 
maximum estimates of off-property, ground-level concentrations 
surrounding the other six treating sites as well. 

Permit Modification: 

Due to the small increases in emissions proposed for the 
treating site modifications and the fact that the average 
concentration impact for NOx is less than 30~ of the NAAQS, no 
additional air quality analysis was required of the Applicant. 

F. Ambient Air Increments 

The maximum allowable incremental increase in ambient 
pollutant concentrations that is allowed to occur above a 
baseline concentration for a given pollutant is defined as the 
PSD increment. Treating Site #9 is located in a Class II area 
where the allowable annual PSD increment for N02 is 25.0 ug/m3 

• 

The baseline area for NOx is the entire state of Colorado and the 
minor source baseline date was triggered March 30, 1989. The 
Applicant predicted a maximum annual Class II N02 increment of 
19.9 ug/m'. No PSD increments exist for carbon monoxide for any 
of the three different classes. 



The Class I area impact analysis section (Section I)
 
that follows, contains the Class I increment analysis for the
 
Weminuche Wilderness Area and the Mesa Verde National Park.
 

Permit Modification: 

No additional Class II increment analysis was performed due
 
to the small increase in emissions for NOx.
 

G. Source Information 

The PSD application submitted on December 13, 1995 and 
the application addendums, dated April 4, 1996, May 3, 1996, and 
May 8, 1996 were concluded to be incomplete by EPA Region VIII in 
a May 17, 1996 letter to Vastar Resources, Inc. The Applicant 
responded to the incomplete determination by submitting another 
application addendum, dated June 18, 1996. This addendum 
contained revised emission estimates for Treating Sites #4, .6, 
and 7, and a BACT analysis for four different engines ranging in 
horsepowers from 68 to 225. On June 28, 1996, EPA determined the 
application to be complete as of the date the last addendum was 
received (June 20, 1996). The above information was used to make 
the determination that all requirements of the PSD regulations 
would be satisfied. 

Permit Modifications: 

The Applicant submitted an initial request to modify the 
NOx permitted emissions limits for its uncontrolled engines in a 
letter dated June 15, 1998. November 30, 1998 and February 17, 
1999 letters were also submitted by the Applicant requesting that 
engines be moved from one site to another and that water pump 
engines be allowed to run simultaneously. 

H. Additional Impact Analysis 

Section 52.21(0) of the federal PSD regulations 
requires that each PSD permit application include an additional 
impact analysis for impairment to visibility, soils, and 
vegetation that would occur in the impact area as a result of 
emissions from the proposed sources and emissions from associated 
commercial, residential, and industrial growth. 

The additional impact analysis is detailed in Section 6 
of the April 4, 1996 application addendum. The Applicant focused 
on the impact to growth, local soils and vegetation, and 
visibility that resulted from the construction of the seven 
treating sites. One conclusion from the analysis was that the 
construction of the treating sites did not result in a growth of 
the workforce in nearby communities or a growth in industrial and 
commercial development. 



The construction and operation of the seven sites 
showed no impact on the local soils and vegetation during the 
years the sites were operated without BACT. The installation of 
BACT and reduction in emissions will only negate any unforeseen 
impacts to the soils and vegetation. 

Visibility impairments are caused by emissions of 
nitrogen oxides, particulates, primary nitrogen dioxide, soot, 
and primary sulfate. The impact area for N02 extends no more 
than 2.2 kilometers from Treating Site #9. There are no 
airports, scenic vistas, or national forests located in the 
impact area to justify a detailed visibility analysis for the 
Class II area. The NOx emissions from Treating Site #9 have been 
reduced by approximately 117 TPY upon the application of BACT. 
There has been no visibility degradation in the impact area since 
the start up of the source, thus a decrease in emissions will 
reduce the impact on any potential visibility impairment. 
Emissions from the remaining six sites have also been reduced, 
thus further reducing any potential visibility impairment for the 
area. 

Permit Modification: 

No additional impact analysis was performed due to the small 
increase in emissions for NOx. 

I. Class I Area Impact Analysis 

EPA is required under 40 CFR §52.21(p) to provide 
written notice to the Federal Land Manager (FLM) concerning any 
permit application for a proposed major stationary source or 
major modification, in which the emissions "may affect" a Class 
area. EPA policy has interpreted "may affect" to include at 
least all major sources or major modifications which propose to 
locate within 100 km of a Class I area. The Applicant is 
required to conduct an analysis of the emissions impact on the 
Class I air quality related values (AQRV's) and the Class I 
increments. Class I AQRV's include visibility, flora, fauna, 
water, soil, odor, and cultural/archeological resources. Sources 
located more than 100 km from a Class I area may also be required 
to conduct these analyses if the FLM is concerned about potential 
emission impacts from these sources. 

The Class I areas within 100 km of the Applicant's 
treating sites are the Mesa Verde National Park (36.8 km) and the 
weminuche Wilderness Area (43 km). The National Park Service is 
the FLM for the Mesa Verde National Park and the U.S. Forest 
Service is the FLM for the Weminuche Wilderness Area. 

A copy of the Vastar PSD permit application and air 
quality analysis for Treating Site #9 was sent on May 17, 1996 to 
the Permit Review Branch of the National Park Service in Denver, 
Colorado and the Rocky Mountain Region of the U.S. Forest Service 

I 



in Lakewood, Colorado. A June 17, 1996 letter from the U.S. 
Forest Service confirmed that controlled (installed w/BACT) 
emissions from the treating sites will not have adverse impacts 
on the AQRV's in the Weminuche wilderness. A June 17, 1996 
telephone conversation with Ms. Cathy Rhodes of the National Park 
Service also confirmed that the AQRV's of the Mesa Verde National 
Park should not be affected by the controlled treating sites 
emissions. 

As was done for the air quality analysis, emissions 
data from Treating Site #9 were used by the Applicant to 
determine the amount of NOx increment consumed in the Class I 
areas. The annual Class I increment for NOx is 2.5 ug/m3 

• (As 
stated earlier, no Class I increments exist for CO.) The maximum 
predicted annual average NOz concentration (based on the Ozone 
Limiting Method) from Treating Site #9 is 0.0028 ug/m3 and 
0.0038 ug/m3 for the Weminuche Wilderness Area and Mesa Verde 
National Park, respectively. The predicted NOz impacts are well 
below the Class I increment. 

Maximum predicted I-hour average CO concentrations were 
3.47 ug/m3 and 24.3 ug/m3 respectively, for the Weminuche 
Wilderness and Mesa Verde Park. The maximum predicted 8-hour 
average CO concentrations were 0.67 ug/m3 and 3.04 ug/m3 for the 
Weminuche Wilderness and Mesa Verde Park, respectively. 

A visibility analysis was done using Level I of the 
VISCREEN model. VISCREEN is a conservative screening model used 
to evaluate the visual impact from pollutant plumes of 
particulate, nitrogen oxides, soot, primary nitrogen dioxide, and 
primary sulfate. The maximum short-term emission rates of 
particulate and nitrogen oxides for all sources at Treating 
Site #9 were used in the VISCREEN model to provide a worst-case 
estimate of visibility impairment from each of the seven treating 
sites. Tables 6-2 and 6-3 of the April 4, 1996 application 
addendum show the maximum visual impacts inside the Class I area 
and outside the Class I area. Adverse visibility impairment is 
not expected in either of the Class I areas, because the 
predicted maximum visual impacts are below the two screening 
criteria. 

Permit Modification: 

No additional Class I impact analysis was performed due to 
the small increase in emissions for NOx and the fact that the 
emissions from the treating sites showed minimal impacts during 
the original PSD Class I impact analysis. 

J. Initial Compliance Test 

Initial compliance tests were conducted by the Applicant on 
thirteen (13) of the permitted engines during the timeframe from 
November 10-20, 1997. The thirteen engines were representative 
of other like kind engines (same make, model, horsepower, etc.) 



for all seven treating sites. The initial compliance test report 
was submitted by the Applicant in a report dated January 20, 
1998. The test report indicated that the compliance testing was 
done in accordance with the protocol submitted to EPA for 
approval. All of the engines tested in compliance with both the 
pounds per hour and the tons per year permit limits for both the 
NOx and CO emissions. 

K. Public Participation 

The application, analysis, and proposed permit were 
made available for public inspection at the EPA Regional Office 
in Denver, Colorado, the Southern Ute Indian Tribe's 
Environmental Programs Office in Ignacio, Colorado, and the La 
Plata County Clerk's Office in Durango, Colorado. Public notices 
were published in the Durango Herald and the Southern Ute Drum on 
April 11, 1997, giving opportunity for public co~ent on our 
proposed action and the opportunity to request a public hearing. 

EPA received comments from Vastar Resources, Inc. 
concerning enforcement discretion issues, testing requirements 
for the Waukesha VRG 330 engines, and several commence 
construction issues. These comments have been addressed in the 
final permits and/or EPA's response to comments in Appendix I. 

Permit Modifications (6/15/98, 11/30/98, 2/17/99, & 4/15/99): 

The modification request letters, analysis, and 
proposed modified permits were made available for public 
inspection at the EPA Regional Office in Denver, Colorado, the 
Southern Ute Indian Tribe's Environmental Programs Office in 
Ignacio, Colorado, and the La Plata County Clerk's Office in 
Durango, Colorado. A public notice was published in the Durango 
Herald giving opportunity for public comment on our proposed 
action. 




