
100 West Fifth Street, Tulsa, OK  74103-4298
P. O. Box 871, Tulsa, OK  74102-0871

SUBMITTED ELECTRONICALLY VIA CERIS

October 2, 2023

Mr. Jim Semerad
North Dakota Department of Environmental Quality
Division of Air Quality
4201 Normandy Street, 2nd Floor
Bismarck, ND  58501-1947

ONEOK ROCKIES MIDSTREAM, L.L.C.
BOULDER COMPRESSOR STATION
PERMIT TO CONSTRUCT

Dear Mr. Semerad,

ONEOK Rockies Midstream, L.L.C. (ORM) proposes to construct the Boulder Compressor Station, a new 
facility in Williams County.  ORM submits this Permit to Construct application to authorize construction 
of the facility, which will be a minor source for criteria pollutants.

Boulder Compressor Station will consist of three (3) 2,500-hp Caterpillar G3608 compressor engines, three
(3) 400-bbl condensate tanks, one (1) 400-bbl produced water tanks, one (1) 400-bbl methanol tank, and
one (1) process/VOC flare for controlling the condensate tank vapor and process blowdowns. Associated
emission sources include condensate truck loading, fugitive emissions and other miscellaneous vents and
blowdowns.  Since tank emissions for each tank will be less than 6 tons per year, ORM requests a federally
enforceable emission limitation of 5.99 tons per year per tank so that they will be exempt under NSPS 40
CFR Part 60 Subpart OOOOa.

If you need additional information or have any questions, please call me at 918-588-7862 or 
Joshua.Hills@oneok.com.

Sincerely,

Joshua Hills
Environmental Specialist

xc: V. Danzeisen/L. Weltikol/D. Vande Bossche/R. Brown/K. Hanner (.pdf)
Tulsa Environmental Files – Boulder Compressor Station – Permit Actions
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Introduction

ONEOK Rockies Midstream, L.L.C. (ORM) proposes to construct the Boulder Compressor Station, a new facility 
in Williams County.  ORM submits this Permit to Construct to authorize construction of the facility, which will be 
a minor source of criteria pollutants.  
 
Facility Equipment

Boulder Compressor Station will consist of three (3) 2,500-hp Caterpillar G3608 compressor engines, three (3) 
400-bbl condensate tanks, one (1) 400-bbl produced water tank, one (1) 400-bbl methanol tank, and one (1) 
process/VOC flare for controlling tank emissions and emergency relief venting from all equipment. Associated 
emission sources include condensate truck loading, fugitive emissions and miscellaneous vents and blowdowns.     
 

Process Description 

A pipeline gathering system transports field natural gas from wells through an inlet separator where free liquids 
are removed and stored in the condensate tanks. Natural gas then passes through a suction header and is 
routed to the compressors, which boost gas pressure. The compressor units discharge natural gas into a pipeline 
for transmission. Condensate is transported off-site via tank truck for sales. Emissions from fugitive components 
and miscellaneous vents and blowdowns also occur at the facility. An emergency flare utilized is to combust 
compressor blowdowns and for emergency upsets.  
 
Regulatory Applicability 

The facility is a natural gas compressor station that falls under the North American Industrial Classification 
System (NAICS) code 211130 (formerly Standard Industrial Classification (SIC) 1311). 
 
New Source Performance Standards 40 CFR Part 60 Subpart JJJJ, Stationary Spark Ignition Internal 
Combustion Engines (SI-ICE) promulgates emission standards for all new SI engines ordered after June 12, 
2006, and all SI engines modified or reconstructed after June 12, 2006, regardless of size.  The specific emission 
standards (either in g/hp-hr or as a concentration limit) vary based on engine class, engine power rating, lean-
burn or rich-burn, fuel type, duty (emergency or non-emergency), and various manufacture dates.  The 
compressor engines were manufactured after July 1, 2010; therefore, are subject to the Stage 2 emissions 
limitations of this subpart.   
 
New Source Performance Standards 40 CFR Part 60 Subpart OOOO, Crude Oil and Natural Gas Production, 
Transmission and Distribution, establishes emission standards for the following equipment that commences 
construction, modification, or reconstruction after August 23, 2011 and on or before September 18, 2015 at crude 
oil and natural gas production, transmission or distribution facilities: 

1. Each single gas well; 
2. Single centrifugal compressors using wet seals located between the wellhead and the point of custody 

transfer to the natural gas transmission and storage segment;  
3. Single reciprocating compressors located between the wellhead and the point of custody transfer to the 

natural gas transmission and storage segment; 
4. Single continuous bleed natural gas driven pneumatic controllers with a natural gas bleed rate greater 

than 6 SCFH, located between the wellhead and the point of custody transfer to the natural gas 
transmission and storage segment and not located at a natural gas processing plant;  

5. Single continuous bleed natural gas driven pneumatic controllers located at a natural gas processing 
plant;  
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6. Single storage vessels located in the oil and natural gas production segment, natural gas processing 
segment, or natural gas transmission and storage segment with the potential for VOC emissions equal 
to or greater than 6 tons per year;  

7. All equipment, except compressors, within a process unit at an onshore natural gas processing plant;  
8. Sweetening units located at onshore natural gas processing plants.  

All potentially affected equipment is constructed after September 18, 2015 and is not subject to this subpart.  
 
New Source Performance Standards 40 CFR Part 60 Subpart OOOOa, Crude Oil and Natural Gas Facilities, 
establishes emission standards for the following equipment that commences construction, modification or 
reconstruction after September 18, 2015 at crude oil and natural gas production, transmission or distribution 
facilities: 

1. Each single oil or gas well that conducts a completion following hydraulic fracturing or refracturing; 
2. Single centrifugal compressors using wet seals that are not located at a well site;  
3. Single reciprocating compressors not located at a well site; 
4. Single continuous bleed natural gas driven pneumatic controllers with a natural gas bleed rate greater 

than 6 SCFH, not located at a natural gas processing plant;  
5. Single continuous bleed natural gas driven pneumatic controllers located at a natural gas processing 

plant;  
6. Single storage vessels with the potential for VOC emissions equal to or greater than 6 tons per year;  
7. The group of all equipment within a process unit; 
8. The group of fugitive emissions equipment at a compressor station; 
9. The group of fugitive emissions equipment at a well site;  
10. Sweetening units located at onshore natural gas processing plants; 
11. Pneumatic pumps at natural gas processing plants and well sites. 

Potentially affected equipment includes the reciprocating compressors associated with each of the compressor 
engines.  ORM complies with the requirements for rod packing replacement as required.  Any continuous bleed 
pneumatic controllers at the facility have a bleed rate less than 6 SCFH; therefore, they are not be subject to this 
subpart.  The condensate tanks were constructed after September 18, 2015 but are controlled so their emissions 
are less than 6 tons per year. The produced water tank is also constructed after September 18, 2015, but the 
emissions are less than 6 tons per year uncontrolled. ORM requests a federally enforceable emission limitation 
of 5.99 tons per year for each tank so that they are not subject to this subpart. The facility meets the definition of 
a new compressor station and therefore is subject to the leak detection requirements of this subpart.   
 
National Emission Standards for Hazardous Air Pollutants 40 CFR Part 63 Subpart ZZZZ, Reciprocating 
Internal Combustion Engines (RICE), affects any existing, new or reconstructed stationary RICE located at a 
major or area source of HAP emissions.  Owners and operators of new or reconstructed engines at area sources 
must meet the requirements of Subpart ZZZZ by complying with either 40 CFR Part 60 Subpart IIII (for CI 
engines) or 40 CFR Part 60 Subpart JJJJ (for SI engines).  Based on emission calculations, this facility is a minor 
source of HAP.  Since the compressor engines are subject to 40 CFR Part 60 Subpart JJJJ, they automatically 
satisfy the requirements of Subpart ZZZZ by complying with NSPS Subpart JJJJ. There are no further 
requirements under Subpart ZZZZ for these engines. 
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GRI Fraction Estimated Mole %

Other Hexanes 0.5319 0.4351

n-Hexane 0.1913 0.1565

Heptane 0.1002 0.0820

2,2,4-Trimethylpentane 0.0103 0.0084

Octanes+ 0.1241 0.1015

Benzene 0.0205 0.0168

Toluene 0.0159 0.0130

Ethylbenzene 0.0011 0.0009

Xylenes 0.0046 0.0038

0.8180

0.8181 mole %

Total=

C6+ Value From Gas Analysis =

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station

Estimated Extended Gas Analysis

Component
Production



C-1 C-2 C-3
Make Caterpillar Caterpillar Caterpillar

Model G3608 ADEM4 G3608 ADEM4 G3608 ADEM4
Design Rating (hp) 2,500 2,500 2,500

Fuel Consumption (Btu/hp-hr) 7,205 7,205 7,205
Fuel Consumption (scfh) 17,659 17,659 17,659

Fuel Consumption (mmBtu/hr) 18.01 18.01 18.01
Fuel Consumption (scf/yr) 154,695,588 154,695,588 154,695,588

Fuel Heating Value (Btu/scf) 1,020 1,020 1,020
Design Class 4S-LB 4S-LB 4S-LB

Controls NSCR NSCR NSCR
Operating Hours 8,760 8,760 8,760
Stack Height (ft) 30.0 30.0 30.0

Stack Diameter (ft) 4.5 4.5 4.5
Exhaust Temperature (°F) 784 784 784

Exhaust Flow (acfm) 16,205 16,205 16,205
Exhaust Flow (scfh) 412,680 412,680 412,680

Exit Velocity (ft/s) 16.98 16.98 16.98

C-1 C-2 C-3
NOx (g/hp-hr) 1.00 1.00 1.00

CO (g/hp-hr) 4.51 4.51 4.51
VOC (g/hp-hr) 1.46 1.46 1.46

Formaldehyde (g/hp-hr) 0.17 0.17 0.17
CO2 (g/hp-hr) 474.00 474.00 474.00

C-1 C-2 C-3
NOx 0.00% 0.00% 0.00%

CO 75.00% 75.00% 75.00%
VOC 52.00% 52.00% 52.00%

Formaldehyde 50.00% 50.00% 50.00%

C-1 C-2 C-3
NOx (g/hp-hr) 1.00 1.00 1.00

CO (g/hp-hr) 1.13 1.13 1.13
VOC (g/hp-hr) 0.70 0.70 0.70

Formaldehyde (g/hp-hr) 0.08 0.08 0.08
CO2 (g/hp-hr) 474.00 474.00 474.00

Notes:
1) Nox emission factors based on JJJJ limitations.  CO, VOC, and formaldehyde emission factors based 
on manufacturer specifications. 

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station

Engine Information and Manufacturer Emission Factors

Control Efficiency

Post-Control Emission Factors

Uncontrolled Emission Factors

Equipment Information



4S-LB

SO2 (lb/mmBtu) 5.88E-04

PM10/2.5 (lb/mmBtu) 7.71E-05

PMCOND (lb/mmBtu) 9.91E-03

PMTOT (lb/mmBtu) 9.99E-03

Acetaldehyde (lb/mmBtu) 8.36E-03

Acrolein (lb/mmBtu) 5.14E-03

Benzene (lb/mmBtu) 4.40E-04

Ethylbenzene (lb/mmBtu) 3.97E-05

Methanol (lb/mmBtu) 2.50E-03

Toluene (lb/mmBtu) 4.08E-04

Xylenes (lb/mmBtu) 1.84E-04

Other HAP (lb/mmBtu) 2.32E-03

Carbon Dioxide (CO2) (kg/mmBtu) 5.31E+01

Methane (CH4) (kg/mmBtu) 1.00E-03

Nitrous Oxide (N2O) (kg/mmBtu) 1.00E-04

4S-LB

HAP 70.00%

4S-LB

Acetaldehyde (lb/mmBtu) 2.51E-03

Acrolein (lb/mmBtu) 1.54E-03

Benzene (lb/mmBtu) 1.32E-04

Ethylbenzene (lb/mmBtu) 1.19E-05

Methanol (lb/mmBtu) 7.50E-04

Toluene (lb/mmBtu) 1.22E-04

Xylenes (lb/mmBtu) 5.52E-05

Other HAP (lb/mmBtu) 6.97E-04

Notes:

1) Criteria pollutant and hazardous air pollutant emission 
factors are from AP-42 Table 3.2-2 (7/00).  Greenhouse 
gas emission factors are from 40 CFR Tables C-1 and C-2.

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station

Engine AP-42/EPA Emission Factors

Emission Factors

Control Efficiency

Post-Control Emission Factors
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FL-1A

Description Process Flare

VOC to Flare (lb/hr) 46.86

Stream Heat Content (Btu/scf) 1,350

Stream Net Btu Value (Btu/hr) 2,550,891

Operating Hours 600

Control Efficiency 98%

Pilot Stream Heat Content (Btu/scf) 1,026

Pilot Gas Flow Rate (scfh) 1,200.00

Pilot Gas Capacity (mmBtu/hr) 1.231

Pilot Operating Hours 8,760

Flare Stream Pilot Gas

NOx (lb/mmBtu) 0.068 NOx (lb/mmscf) 100.0

CO (lb/mmBtu) 0.31 CO (lb/mmscf) 84.0

VOC Mass Balance VOC (lb/mmscf) 5.5

SO2 Stoichiometric SO2 (lb/mmscf) 0.6

PM10/2.5 -- PM10/2.5 (lb/mmscf) 1.9

PMCOND -- PMCOND (lb/mmscf) 5.7

PMTOT -- PMTOT (lb/mmscf) 7.6

Formaldehyde -- Formaldehyde (lb/mmscf) 7.50E-02

n-Hexane Mass Balance n-Hexane (lb/mmscf) 1.80E+00

Benzene Mass Balance Benzene (lb/mmscf) 2.10E-03

Toluene Mass Balance Toluene (lb/mmscf) 3.40E-03

Ethylbenzene Mass Balance Ethylbenzene --

Xylenes Mass Balance Xylenes --

Other HAP Mass Balance Other HAP (lb/mmscf) 1.90E-03

Carbon Dioxide (CO2) (kg/mmBtu) 53.06/Mass Balance Carbon Dioxide (CO2) (kg/mmBtu) 53.06

Methane (CH4) (kg/mmBtu) 0.001/Mass Balance Methane (CH4) (kg/mmBtu) 1.00E-03

Nitrous Oxide (N2O) (kg/mmBtu) 1.00E-04 Nitrous Oxide (N2O) (kg/mmBtu) 1.00E-04

Notes:

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station

Flare Information and Emission Factors

AP-42/EPA Emission Factors

1) NOx and CO emission factors (lb/mmBtu), flare stream: AP-42, Table 13.5-1 and 13.5-2 (2/2018).  Pilot criteria and HAP emission 
factors (lb/mmscf): AP-42, Table 1.4-1, -2 (7/98).  GHG emission factors (kg/mmBtu): 40 CFR 98.

Equipment Information
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FL-1B

Description VOC Flare

VOC to Flare (lb/hr) 49.43

Stream Heat Content (Btu/scf) 2,187

Stream Net Btu Value (Btu/hr) 1,331,169

Operating Hours 8,760

Control Efficiency 98%

Pilot Stream Heat Content (Btu/scf) 1,026

Pilot Gas Flow Rate (scfh) 194.93

Pilot Gas Capacity (mmBtu/hr) 0.2

Pilot Operating Hours 8,760

Flare Stream Pilot Gas

NOx (lb/mmBtu) 0.068 NOx (lb/mmscf) 100.0

CO (lb/mmBtu) 0.31 CO (lb/mmscf) 84.0

VOC Mass Balance VOC (lb/mmscf) 5.5

SO2 Stoichiometric SO2 (lb/mmscf) 0.6

PM10/2.5 -- PM10/2.5 (lb/mmscf) 1.9

PMCOND -- PMCOND (lb/mmscf) 5.7

PMTOT -- PMTOT (lb/mmscf) 7.6

Formaldehyde -- Formaldehyde (lb/mmscf) 7.50E-02

n-Hexane Mass Balance n-Hexane (lb/mmscf) 1.80E+00

Benzene Mass Balance Benzene (lb/mmscf) 2.10E-03

Toluene Mass Balance Toluene (lb/mmscf) 3.40E-03

Ethylbenzene Mass Balance Ethylbenzene --

Xylenes Mass Balance Xylenes --

Other HAP Mass Balance Other HAP (lb/mmscf) 1.90E-03

Carbon Dioxide (CO2) (kg/mmBtu) 53.06/Mass Balance Carbon Dioxide (CO2) (kg/mmBtu) 53.06

Methane (CH4) (kg/mmBtu) 0.001/Mass Balance Methane (CH4) (kg/mmBtu) 1.00E-03

Nitrous Oxide (N2O) (kg/mmBtu) 1.00E-04 Nitrous Oxide (N2O) (kg/mmBtu) 1.00E-04

Notes:
1) NOx and CO emission factors (lb/mmBtu), flare stream: AP-42, Table 13.5-1 (2/2018).  Pilot criteria and HAP emission factors 
(lb/mmscf): AP-42, Table 1.4-1, -2 (7/98).  GHG emission factors (kg/mmBtu): 40 CFR 98.

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station

Flare Information and Emission Factors

Equipment Information

AP-42/EPA Emission Factors1
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TK-1 TK-2, -3 WTK-1

Contents1 Condensate Condensate Produced Water

Number of Tanks 1 2 1

Capacity (bbl) 400 400 400

Capacity (gal) 16,800 16,800 16,800

Total Throughput (bbl/yr) 146,836 146,836 107,178

Total Throughput (gal/yr) 6,167,121 6,167,121 4,501,476

Per Tank Throughput (bbl/yr) 146,836 146,836 107,178

Per Tank Throughput (gal/yr) 6,167,121 3,083,560 4,501,476

Emission Calculation Method Process Simulation Process Simulation Process Simulation

VOC Tank Working Emission Factor (lb VOC/bbl)2 0.352 0.352 0.004

VOC Tank Breathing Losses (lb/yr)2 3,823.00 3,823.00 38.23

VOC Tank Flashing Emission Factor (lb VOC/bbl)2 2.36 N/A 0.024

CO2 Tank Flashing Emission Factor (lb CO2/bbl)2 0.022 N/A 0.000

CH4 Tank Flashing Emission Factor (lb CH4/bbl)2 0.244 N/A 0.002

Control Type VOC Flare VOC Flare VOC Flare

Capture Efficiency3 99% 99% 99%

Control Efficiency3 98% 98% 98%

Notes:

Equipment Information

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station

Tank Information

2) Working, breathing, and flashing calculated with ProMax process simulation. See attached reports and following tables. 

1) Produced water tanks are assumed to contain 99% produced water and 1% condensate.  Therefore, produced water emissions are 
assumed to be 1% of those calculated for condensate.  

3) Tank emissions are routed to the FL-1 with 99% capture efficiency and 98% control efficiency
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TL-1

Contents Loaded Condensate

Fill Method Submerged

Type of Service Dedicated

Mode of Operation Normal

Saturation Factor 0.6

Throughput (1000 gal/yr) 6,167

Throughput (106 gal/yr) 6.167

Maximum Loading Rate (gal/hr) 7,500

VOC Emission Factor (lb/bbl) 0.1600

ProMax Flash Gas CH4 wt% 0.015%

ProMax Flash Gas CO2 wt% 0.004%

Control Type None

Notes:

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station
Truck Loading Information

1) Based on vapor analysis of loading operations at nine ORM facilities.

Equipment Information

2) API Compendium of Greenhouse Gas Emissions Methodologies for the Oil and Gas 

Industry, Table 5-12. Emission factor converted as follows: tonne/106 gal * 1.10231131 
ton/tonne.
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MTK-1

Contents Methanol

Number of Tanks 1

Capacity (bbl) 400

Capacity (gal) 16,800

Total Throughput (bbl/yr) 6,811

Total Throughput (gal/yr) 286,062

Per Tank Throughput (bbl/yr) 6,811

Per Tank Throughput (gal/yr) 286,062

ODEQ Calculation Tool Working Losses (lb/yr)2 204.60

ODEQ Calculation Tool Breathing Losses (lb/yr)2 130.60

Control Type None

Notes:

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station
Methanol Tank Information

Equipment Information

1) Working and breathing calculated using ODEQ Calculation Tool.  See attached 
reports and following table.
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Stream 1
Inlet Gas

Mole % scf/yr1 TPY2 lb/hr3

Hydrogen Sulfide 34.081 0.000% 0 0.00 0.00
Carbon Dioxide 44.010 0.768% 3,594 0.21 0.05

Nitrogen 28.013 2.471% 11,565 0.43 0.10
Helium 4.003 0.000% 0 0.00 0.00

Oxygen 31.999 0.000% 0 0.00 0.00
Methane 16.043 58.397% 273,297 5.78 1.32

Ethane 30.069 20.291% 94,964 3.76 0.86
Propane 44.096 10.713% 50,136 2.91 0.67
i-Butane 58.122 1.168% 5,466 0.42 0.10

n-Butane 58.122 3.672% 17,184 1.32 0.30
i-Pentane 72.149 0.673% 3,150 0.30 0.07

n-Pentane 72.149 1.029% 4,815 0.46 0.10
n-Hexane 86.175 0.157% 732 0.08 0.02

Other Hexanes 86.175 0.435% 2,036 0.23 0.05
Heptanes 100.202 0.082% 384 0.05 0.01

Benzene 78.114 0.017% 79 0.01 <0.01
Toluene 92.141 0.013% 61 0.01 <0.01

Ethylbenzene 106.167 0.001% 4 <0.01 <0.01
Xylenes 106.167 0.004% 18 <0.01 <0.01
Octanes 114.229 0.000% 0 0.00 0.00

2,2,4-Trimethylpentane 114.231 0.008% 39 0.01 <0.01
Nonanes 128.255 0.000% 0 0.00 0.00
Decanes 142.282 0.000% 0 0.00 0.00

99.898% 467,525 15.97 3.65
84,104 5.80 1.32

933 0.11 0.02

Estimated Annual Volume 468,000 scf/yr
Molar volume conversion @60° F and 1 atm: 1 lb/mole = 379.4 scf

Notes:

2) Calculated as follows: component scf/yr / 379.4 molar volume conversion * MW component 
/ 2000 lb/ton.

Component

ONEOK Rockies Midstream, L.L.C.
Boulder Compressor Station

1) Calculated as follows: Total Losses scf/yr * mol% of component.

Molecular 
Weight

Totals =
Total VOC =

Emissions

Total HAP =

Miscellaneous Venting and Blowdown Emissions Calculations














