
 
 
 
SUBMITTED VIA CERIS-ND 
 
February 1, 2024 
 
Mr. Jim Semerad 
North Dakota Department of Environmental Quality 
Division of Air Quality 
4201 Normandy Street, 2nd Floor 
Bismarck, ND 58503-1324 
 
ONEOK ROCKIES MIDSTREAM, L.L.C.  
EAST FORK COMPRESSOR STATION 
PERMIT TO CONSTRUCT APPLICATION 
   
Dear Mr. Semerad: 
 
ONEOK Rockies Midstream, L.L.C. (ORM) operates the East Fork Compressor Station, located in 
Williams County, pursuant to Permit No. AOP-28485 v1.0.  ORM submits this Permit to Construct 
application to authorize the addition of two (2) 1,680-hp Waukesha L7044 GSI compressor engines, one 
(1) 60 mmscf/d Glycol Dehydration Unit, one (1) 1.0 mmBtu/hr Glycol Reboiler, and one (1) BTEX Flare 
at the facility. Please note no other new equipment has been added or proposed.  
 
Enclosed with this letter are required application forms, emissions calculations and supporting documents, 
as well as a check in the amount of $325.00 for the application fee.  If you need additional information or 
have any questions, please contact me at 918-588-7862 or Joshua.Hills@oneok.com.  
 
Sincerely, 

 
Joshua Hills 
Environmental Specialist 
 
 
Enclosures 
xc: K. Rudningen/V. Danzeisen/L. Weltikol/D. Vande Bossche/B. Haider/G. Roe/B. Beck/W. Phelps/K. 

Hanner/R. Brown (.pdf) 
Tulsa Environmental Files – East Fork Compressor Station – Permit Actions 
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Introduction 
 
ONEOK Rockies Midstream, L.L.C. (ORM) operates the East Fork Compressor Station, located in Williams 
County, pursuant to Permit No. AOP-28485 v1.0.  ORM submits this Permit to Construct application to 
authorize the addition of two (2) 1,680-hp Waukesha L7044 GSI compressor engines, one (1) 60 mmscf/d 
Glycol Dehydration Unit, one (1) 1.0 mmBtu/hr Glycol Reboiler, and one (1) BTEX Flare at the facility. 
 
Facility Equipment 
 
After construction, East Fork Compressor Station will consist of six (6) electrically driven compressors, two (2) 
1,680-hp Waukesha L7044 GSI compressor engines, six (6) 400-bbl condensate tanks, two (2) 400-bbl 
produced water tank, one (1) 400-bbl LACT divert tank, one (1) 400-bbl methanol tank, one (1) 60 mmscf/d 
Glycol Dehydration Unit, one (1) 1.0 mmBtu/hr Glycol Reboiler, one (1) BTEX Flare, and one (1) 
emergency/process flare for controlling emergency relief from all equipment. Associated emission sources 
include condensate truck loading, fugitive emissions and miscellaneous vents and blowdowns.  A vapor 
recovery unit (VRU) will control emissions from the condensate and water tanks.   
 
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. After the gas passes through the compressors, it enters 
a TEG dehydration unit before exiting the facility.  The dehydration unit is used to remove water from the gas.  
In the dehydration process, gas passes through a contactor vessel where water is absorbed by the glycol.  The 
“rich” glycol containing water goes to the glycol dehydrator reboiler where heat is used to boil off the water.  
The heat is supplied by a natural gas-fired reboiler that exhausts to the atmosphere.  Still vent vapors from the 
dehydration unit are controlled by an air-cooled condenser.  Non-condensables from the condenser vent 
stream are routed to the combustor.  A burner management system ensures that there is a constant flame 
present to destroy the vapors at the required destruction efficiency.  Flash tank off-gases are directed to the 
reboiler to be used as fuel with excess routed to the facility fuel system to be used in the compressors. From 
the dehydration unit, natural gas enters a pipeline for transmission off-site, or is routed to a fuel scrubber and 
used as fuel for the compressor engines and the reboiler.  Condensate is transported off-site via tank truck for 
sales.  Emissions from fugitive components and miscellaneous vents and blowdowns also occur at the facility. 
 
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 
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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;  

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 at East Fork Compressor Station was 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. 

Facility is subject to OOOOa and this PTC adds two additional compressors to the rod packing requirements. 
 
National Emission Standards for Hazardous Air Pollutants 40 CFR Part 63 Subpart HH, Oil and Natural 
Gas Production Facilities, applies to affected emission points that are located at facilities that are major and 
area sources of HAP, and either process, upgrade, or store natural gas prior to entering the natural gas 
transmission and storage source category.  The only affected unit at an area source is a triethylene glycol 
(TEG) dehydration unit.  Although the TEG dehydration unit at this facility is considered an affected area 
source, it is exempt from the requirements of § 63.764(d)(2) since the actual average emissions of benzene 
from the glycol dehydration unit process vent to the atmosphere are less than 0.90 Mg (1.0 TPY), as 
determined by the procedures specified in § 63.772(b)(2).  However, the facility must maintain records of the 
de minimis determination as required in § 63.774(d)(1). 
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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. 
 

State Requirements  

Applicability of regulations within Article 15 - Air Pollution Control Rules under the North Dakota Administrative 
Code were evaluated for the facility.   

33.1-15-03 Restriction of Emission of Visible Air Contaminants 

The facility will operate in a manner to not discharge into the ambient air from any single source of emission 
whatsoever any air contaminant which exhibits an opacity greater than twenty percent except that a maximum 
of forty percent opacity which is permissible for not more than one six-minute period per hour (33.1-15-03-02).  
Additionally, the facility will not discharge into the ambient air from any source of fugitive emissions any air 
contaminant which exhibits an opacity greater than forty percent for more than one six-minute period per hour 
(33.1-15-03-03). 

33.1-15-05 Emissions of Particulate Matter Restricted 

The facility is an insignificant source of particulate matter emissions and does not fall within the source 
categorizations listed in this subpart. 

33.1-15-06 Emissions of Sulfur Compounds Restricted 

The facility combusts pipeline quality natural gas and is therefore exempt from this subpart (33.1-15-06-
01.1.e). 

33.1-15-07 Control of Organic Compounds Emissions 

Storage tanks at the facility will be equipped with submerged fill pipes or applicable control (33.1-15-07-01.3).  
Any loading of volatile organic compounds will not exceed 20,000 gallons per day (33.1-15-07-01.4).  With the 
exception of emergency vapor blowdowns or safety relief valves, emissions of organic compounds will be 
routed to flare or an equally effective control device (33.1-15-07-02.1).  Any flares located at the facility will be 
equipped with an automatic igniter or a continuous burning pilot (33.1-15-07-02.3).  Any storage tanks in 
excess of 6 ton per year of VOC at the facility will be controlled and therefore meets the requirements of the 
May 27, 2015 NDDH guidance memorandum for storage vessels at oil and gas non-production facilities.  

33.1-15-08 Control of Air Pollution From Vehicles and Other Internal Combustion Engines 

Any internal combustion engines located at the facility will not emit any unreasonable and excessive smoke, 
obnoxious or noxious gases, fumes or vapor (33.1-15-08-01).  The facility will not intentionally remove, alter, or 
otherwise render inoperative, exhaust emission control, crankcase ventilation, or any other air pollution control 
device which has been installed as a requirement of federal law or regulation (33.1-15-08-02.1).  

33.1-15-11 Prevention of Air Pollution Emergency Episodes 

The facility is not a source category listed in Table 7 of this subpart.  The facility will comply with any 
requirements that are instituted during an air pollution emergency issued by the Department. 
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33.1-15-12 Standards of Performance for New Stationary Sources 

33.1-15-13 Emission Standards for Hazardous Air Pollutants 

33.1-15-22 Emission Standards for Hazardous Air Pollutants for Source Categories 

NSPS and NESHAP applicability is addressed above in the Federal Requirements.  

33.1-15-14 Designated Air Contaminant Sources, Permit to Construct, Minor Source Permit to Operate, 
Title V Permit to Operate 

Through submittal of this application for a permit, the facility is complying with this subpart. 

33.1-15-15 Prevention of Significant Deterioration of Air Quality 

The facility is a minor source of emissions and is therefore not subject to this subpart. 

33.1-15-16 Restriction of Odorous Air Contaminants 

The facility will comply with the general provisions of the Department’s odor restrictions (33.1.15-16-01) and 
will not exceed the maximum hydrogen sulfide concentrations to be considered a violation (33.1-15-16-02.1). 

33.1-15-17 Restriction of Fugitive Emissions 

The facility will take reasonable precautions to prevent fugitive emissions as defined under 33.1-15-17-04 in 
regards to ambient air quality standards and opacity limitations. 

33.1-15-18 Stack Heights 

Stack heights at the facility will not exceed good engineering practice (GEP) stack heights as defined under 
33.1-15-18-01.2.d. 

33.1-15-19 Visibility Protection 

The visibility protection standards are only applicable to major sources and therefore not applicable to the 
facility. 

33.1-15-21 Acid Rain Program 

The acid rain provisions of the Air Pollution Control Rules are not applicable to the facility. 

33.1-15-24 Standards for Lead-Based Paint Activities 

There will be no lead-based paint utilized at the facility and therefore not applicable to the facility. 

33.1-15-25 Regional Haze Requirements 

The facility is currently not subject to regulation under a regional haze program.  Therefore, this subpart is not 
applicable. 
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C-1 C-2
Make Waukesha Waukesha

Model L7044 GSI L7044 GSI
Design Rating (hp) 1,680 1,680

Fuel Consumption (Btu/hp-hr) 8,526 8,526
Fuel Consumption (scfh) 13,961 13,961

Fuel Consumption (mmBtu/hr) 14.32 14.32
Fuel Consumption (scf/yr) 122,295,747 122,295,747

Fuel Heating Value (Btu/scf) 1,026 1,026
Design Class 4S-RB 4S-RB

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

Stack Diameter (ft) 1.0 1.0
Exhaust Temperature (°F) 1201 1201

Exhaust Flow (acfm) 7,429 7,429
Exhaust Flow (scfh) 141,692 141,692

Exit Velocity (ft/s) 157.65 157.65

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

CO (g/hp-hr) 2.00 2.00
VOC (g/hp-hr) 0.70 0.70

C-1 C-2
NOx 0.00% 0.00%

CO 0.00% 0.00%
VOC 0.00% 0.00%

Formaldehyde 0.00% 0.00%

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

CO (g/hp-hr) 2.00 2.00
VOC (g/hp-hr) 0.70 0.70

Notes:

2) Emission Factor Source: NSPS JJJJ emissions limitations for modified engines.

ONEOK Rockies Midstream, L.L.C.
East Fork Compressor Station

Equipment Information

Engine Information and Manufacturer Emission Factors

Emission Factors

Control Efficiency

Post-Control Emission Factors



4S-RB

NOx (lb/mmBtu) 2.21E+00

CO (lb/mmBtu) 3.72E+00

VOC (lb/mmBtu) 2.96E-02

SO2 (lb/mmBtu) 5.88E-04

PM10/2.5 (lb/mmBtu) 9.50E-03

PMCOND (lb/mmBtu) 9.91E-03

PMTOT (lb/mmBtu) 1.94E-02

Acetaldehyde (lb/mmBtu) 2.79E-03

Acrolein (lb/mmBtu) 2.63E-03

Benzene (lb/mmBtu) 1.58E-03

Ethylbenzene (lb/mmBtu) 2.48E-05

Formaldehyde (lb/mmBtu) 2.05E-02

Methanol (lb/mmBtu) 3.06E-03

n-Hexane (lb/mmBtu) NA

Toluene (lb/mmBtu) 5.58E-04

Xylenes (lb/mmBtu) 1.95E-04

Other HAP (lb/mmBtu) 1.08E-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-RB

NOx 0.00%

CO 90.00%

VOC 50.00%

Formaldehyde 50.00%

HAP 50.00%

4S-RB

NOx (lb/mmBtu) 2.21E+00

CO (lb/mmBtu) 3.72E-01

VOC (lb/mmBtu) 1.48E-02

SO2 (lb/mmBtu) 5.88E-04

PM10/2.5 (lb/mmBtu) 9.50E-03

PMCOND (lb/mmBtu) 9.91E-03

PMTOT (lb/mmBtu) 1.94E-02

Acetaldehyde (lb/mmBtu) 1.40E-03

Acrolein (lb/mmBtu) 1.32E-03

Benzene (lb/mmBtu) 7.90E-04

Ethylbenzene (lb/mmBtu) 1.24E-05

Formaldehyde (lb/mmBtu) 1.03E-02

Methanol (lb/mmBtu) 1.53E-03

n-Hexane (lb/mmBtu) NA

Toluene (lb/mmBtu) 2.79E-04

Xylenes (lb/mmBtu) 9.75E-05

Other HAP (lb/mmBtu) 5.40E-04

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

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

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

Notes:
1) Criteria pollutant and hazardous air pollutant emission 
factors are from AP-42 Table 3.2-2 (7/00).  Greenhouse 

Post-Control Emission Factors

ONEOK Rockies Midstream, L.L.C.
East Fork Compressor Station

Engine AP-42/EPA Emission Factors

Control Efficiency

Emission Factors
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D-1
 Maximum Throughput (MMSCFD) 60

Wet Gas Temperature (°F) 110
Wet Gas Pressure (psig) 1,125

Pump Type (Electric/Gas) Electric
Gas Pump Make/Model NA

Gas Pump Glycol Flow Rate (gpm) 14.00
Electric Pump Make and Model TechnipFMC

Flash Tank Temperature (°F) 125
Flash Tank Pressure (psia) 60

Flash Tank Controls Recycled/Used as Fuel
Regenerator Still Vent Controls Condenser/Combustor

Condenser Temperature (°F) 120
Condenser Pressure (psig) 14.7

Combustion Device Efficiency (%) 98%
Operating Hours 8,760

Safety Factor Added to GLYCalc Results 10%

Notes:

2) 10% safety factor has been added to GLYCalcTM results for a conservative 
estimate of emissions, and to account for possible fluctuations in inlet gas 

Equipment Information

ONEOK Rockies Midstream, L.L.C.
East Fork Compressor Station

Dehydration Unit Information and Operating Parameters

1) The dehydration unit still vent will be controlled by an air-cooled condenser. Still 
vent non-condensables are sent ot the combustor 98% control efficiency.  The 
reboiler will be equipped with a burner management system to ensure constant 
combustion.  The flash tank off-gas will be recycled and used for fuel for 100% 
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FL-2

Description BTEX Flare

VOC to Flare (lb/hr) 18.90

Stream Heat Content (Btu/scf) 1,722

Stream Net Btu Value (Btu/hr) 482,580

Operating Hours 8,760

Control Efficiency 98%

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

Pilot Gas Flow Rate (scfh) 25.00

Pilot Gas Capacity (mmBtu/hr) 0.026

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.
East Fork Compressor Station

Dehy Combustor Information and Emission Factors

Equipment Information

AP-42/EPA Emission Factors
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H-1

Description Glycol Reboiler

Combustor Type Uncontrolled

Burner Design (mmBtu/hr) 1.00

Fuel Consumption (mmscf/hr) 9.75E-04

Fuel Consumption (mmscf/yr) 8.54

Fuel HHV (Btu/scf) 1,026

Operating Hours 8,760

Uncontrolled

NOx (lb/mmscf) 100.0

CO (lb/mmscf) 84.0

VOC (lb/mmscf) 5.5

SO2 (lb/mmscf) 0.6

PM10/2.5 (lb/mmscf) 1.9

PMCOND (lb/mmscf) 5.7

PMTOT (lb/mmscf) 7.6

Benzene (lb/mmscf) 2.10E-03

Formaldehyde (lb/mmscf) 7.50E-02

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

Toluene (lb/mmscf) 3.40E-03

Other HAP (lb/mmscf) 1.90E-03

Carbon Dioxide (CO2) (kg/mmBtu) 53.06

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

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

Notes:
1) Criteria pollutant emission factor source: AP-42 Tables 1.4-1, -
2 (7/98); HAP emission factor source: AP-42 Table 1.4-3 (7/98); 

AP-42/EPA Emission Factors

Equipment Information

ONEOK Rockies Midstream, L.L.C.
East Fork Compressor Station

Heater Information and Emission Factors
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East Fork Offload  -  Williston, ND VHP - L7044GSI
ONEOK        Josh Kreisler        Gas Compression

ENGINE SPEED (rpm): 1200 NOx SELECTION (g/bhp-hr):
DISPLACEMENT (in3): 7040 COOLING SYSTEM: JW, IC + OC
COMPRESSION RATIO: 8:1 INTERCOOLER WATER INLET (°F): 130
IGNITION SYSTEM: ESM2 JACKET WATER OUTLET (°F): 180
EXHAUST MANIFOLD: Water Cooled JACKET WATER CAPACITY (gal): 100
COMBUSTION: Rich Burn, Turbocharged AUXILIARY WATER CAPACITY (gal): 11
ENGINE DRY WEIGHT (lbs): 24250 LUBE OIL CAPACITY (gal): 190
AIR/FUEL RATIO SETTING: 0.38% CO MAX. EXHAUST BACKPRESSURE (in. H2O): 18
ENGINE SOUND LEVEL (dBA) 104 MAX. AIR INLET RESTRICTION (in. H2O): 15
IGNITION TIMING: ESM2 Controlled EXHAUST SOUND LEVEL (dBA) 111

SITE CONDITIONS:
FUEL: Natural Gas ALTITUDE (ft): 1910
FUEL PRESSURE RANGE (psig): 30 - 60 MAXIMUM INLET AIR TEMPERATURE (°F): 100
FUEL HHV (BTU/ft3): 1,414.4 FUEL WKI: 51.8
FUEL LHV (BTU/ft3): 1,278.6

SITE SPECIFIC TECHNICAL DATA 110% 
OVERLOAD 

UNITS SITE DATA 
(See note 18)

86% 86%

CONTINUOUS ENGINE POWER BHP 1386 1474 1260 1260
OVERLOAD % 2/24 hr Note 18 0 10 -
MECHANICAL EFFICIENCY (LHV) % 29.9 30.3 29.2 29.2
CONTINUOUS POWER AT FLYWHEEL BHP 1386 1474 1260 1260

based on no auxiliary engine driven equipment

RPM

FUEL CONSUMPTION (LHV) BTU/BHP-hr 8526 8411 8715 8715
FUEL CONSUMPTION (HHV) BTU/BHP-hr 9432 9304 9640 9640
FUEL FLOW based on fuel analysis LHV SCFM 154 162 143 143

JACKET WATER (JW) BTU/hr x 1000 3614 3749 3423 3422
LUBE OIL (OC) BTU/hr x 1000 535 545 520 520
INTERCOOLER (IC) BTU/hr x 1000 213 230 189 189
EXHAUST BTU/hr x 1000 3479 3679 3192 3191
RADIATION BTU/hr x 1000 679 688 664 664

NOx (NO + NO2) g/bhp-hr 0.15 0.15 0.15 0.15
CO g/bhp-hr 0.30 0.30 0.30 0.30
THC g/bhp-hr 1.52 1.52 1.52 1.52
NMHC g/bhp-hr 0.444 0.445 0.444 0.444
NM,NEHC (VOC) g/bhp-hr 0.175 0.176 0.175 0.175
CO2 g/bhp-hr 582 574 594 594
CO2e  (Methane GWP: 25) g/bhp-hr 597 590 610 610
CH2O g/bhp-hr 0.001 0.001 0.001 0.001
CH4 g/bhp-hr 0.63 0.63 0.63 0.63

INDUCTION AIR FLOW SCFM 2164 2271 2011 2010
EXHAUST GAS MASS FLOW lb/hr 10063 10561 9351 9349
EXHAUST GAS FLOW at exhaust temp, 14.5 psia ACFM 7429 7834 6853 6852
EXHAUST TEMPERATURE °F 1201 1209 1189 1189

TOTAL JACKET WATER CIRCUIT (JW) BTU/hr x 1000 4098 4251
TOTAL AUXILIARY WATER CIRCUIT (IC + OC) BTU/hr x 1000 848 878

JACKET WATER PUMP MIN. DESIGN FLOW GPM 450
JACKET WATER PUMP MAX. EXTERNAL RESTRICTION psig 16
AUX WATER PUMP MIN. DESIGN FLOW GPM 79
AUX WATER PUMP MAX. EXTERNAL RESTRICTION psig 44

AIR INTAKE / EXHAUST GAS

HEAT EXCHANGER SIZING12

0.15 NOx 0.30 CO

MAX RATING 
AT 100 °F
 AIR TEMP

700 - 1200AVAILABLE TURNDOWN SPEED RANGE

SITE RATING AT MAXIMUM INLET AIR 
TEMPERATURE OF 100 °F

POWER RATING

FUEL CONSUMPTION

COOLING SYSTEM WITH ENGINE MOUNTED WATER PUMPS

HEAT REJECTION

EMISSIONS (CATALYST OUT):

All data provided per the condtions listed in the notes section on page three.
Data Generated by EngCalc Program Version 4.3 INNIO Waukesha Gas Engines, Inc.
11/20/2023 18:58 Page 1 of 3



East Fork Offload  -  Williston, ND VHP - L7044GSI
ONEOK        Josh Kreisler        Gas Compression

FUEL COMPOSITION

HYDROCARBONS: Mole or Volume % FUEL: Natural Gas
Methane CH4 60.31 FUEL PRESSURE RANGE (psig): 30 - 60
Ethane C2H6 20.36 FUEL WKI: 51.8
Propane C3H8 9.76
Iso-Butane I-C4H10 0.92 FUEL SLHV (BTU/ft3): 1256.76
Normal Butane N-C4H10 2.86 FUEL SLHV (MJ/Nm3): 49.42
Iso-Pentane I-C5H12 0.44
Normal Pentane N-C5H12 0.6 FUEL LHV (BTU/ft3): 1278.62
Hexane C6H14 0.32 FUEL LHV (MJ/Nm3): 50.28
Heptane C7H16 0.04
Ethene C2H4 0 FUEL HHV (BTU/ft3): 1414.40
Propene C3H6 0 FUEL HHV (MJ/Nm3): 55.62

SUM HYDROCARBONS 95.61 FUEL DENSITY (SG): 0.86
NON-HYDROCARBONS:

Nitrogen N2 3.1
Oxygen O2 0
Helium He 0
Carbon Dioxide CO2 1.26
Carbon Monoxide CO 0
Hydrogen H2 0
Water Vapor H2O 0.03

TOTAL FUEL 100

FUEL CONTAMINANTS
Total Sulfur Compounds % volume Total Sulfur Compounds 0 µg/BTU
Total Halogen as Chloride % volume Total Halogen as Chloride 0 µg/BTU
Total Ammonia % volume Total Ammonia 0 µg/BTU

Siloxanes Total Siloxanes (as Si) 0 µg/BTU
Tetramethyl silane 0 % volume
Trimethyl silanol 0 % volume
Hexamethyldisiloxane (L2) 0 % volume
Hexamethylcyclotrisiloxane (D3) 0 % volume
Octamethyltrisiloxane (L3) 0 % volume
Octamethylcyclotetrasiloxane (D4) 0 % volume
Decamethyltetrasiloxane (L4) 0 % volume
Decamethylcyclopentasiloxane (D5) 0 % volume
Dodecamethylpentasiloxane (L5) 0 % volume
Dodecamethylcyclohexasiloxane (D6) 0 % volume
Others 0 % volume

No water or hydrocarbon condensates are allowed in the engine.  Requires liquids removal.

0
0

Standard Conditions per ASTM D3588-91 [60°F and 14.696psia] and 
ISO 6976:1996-02-01[25, V(0;101.325)].
Based on the fuel composition, supply pressure and temperature, 
liquid hydrocarbons may be present in the fuel. No liquid hydrocarbons 
are allowed in the fuel. The fuel must not contain any liquid water. 
Waukesha recommends both of the following:
1) Dew point of the fuel gas to be at least 20°F (11°C) below the 
measured temperature of the gas at the inlet of the engine fuel 
regulator.
2) A fuel filter separator to be used on all fuels except commercial 
quality natural gas.
Refer to the 'Fuel and Lubrication' section of 'Technical Data' or contact 
the Waukesha Application Engineering Department for additional 
information on fuels, or LHV and WKI* calculations.                                                                                                                                                       
* Trademark of INNIO Waukesha Gas Engines Inc.

Calculated fuel contaminant analysis will depend on 
the entered fuel composition and selected engine 
model. 

0

All data provided per the condtions listed in the notes section on page three.
Data Generated by EngCalc Program Version 4.3 INNIO Waukesha Gas Engines, Inc.
11/20/2023 18:58 Page 2 of 3



East Fork Offload  -  Williston, ND VHP - L7044GSI
ONEOK        Josh Kreisler        Gas Compression

NOTES

SPECIAL REQUIREMENTS

Requires option code 1008B/1008SB for 0.15 g/bhp-hr NOx 0.30 g/bhp-hr CO catalyst.

20.  In cold ambient temperatures, heating of the engine jacket water, lube oil and combustion air may be required.  See Waukesha Technical Data. 

18. Continuous Power Rating: The highest load and speed that can be applied 24 hours per day, seven days per week, 365 days per year except for normal 
maintenance at indicated ambient reference conditions and fuel. No engine overload power rating is available.

19. emPact emission compliance available for entire range of operable fuels; however, fuel system and/or O2 set point may need to be adjusted in order to 
maintain compliance.

12. Heat exchanger sizing values given as the maximum heat rejection of the circuit, with applied tolerances and an additional 5% reserve factor.

10. Cooling circuit capacity, lube oil capacity, and engine dry weight values are typical.

16. Due to variation between test conditions and final site conditions, such as exhaust configuration and background sound level, sound pressure levels under 
site conditions may be different than those tabulated above.

6. Air flow is based on undried air with a tolerance of ± 7%.

15. Engine sound data taken with the microphone at 1 m (3.3 ft) from the side of the engine at the approximate front-to-back centerline. Microphone height was 
at intake manifold level. Engine sound pressure data may be different at front, back and opposite side locations.  Exhaust sound data taken with microphone 1 
meter (3.3 ft) away and 1 meter (3.3 ft) to the side of the exhaust outlet.

3. Fuel consumption is presented in accordance with ISO 3046/1 with a tolerance of -0 / +5% at maximum rating.  Fuel flow calculation based on fuel LHV and 
fuel consumption with a tolerance of -0/+5 %. For sizing piping and fuel equipment, it is recommended to include the 5% tolerance.

1. All data is based on engines with standard configurations unless noted otherwise.

9. Inlet air restrictions based on full rated engine load. Exhaust backpressure based on 158 PSI BMEP and 1200 RPM. Refer to the engine specification 
section of Waukesha's standard technical data for more information.

17. Cooling system design flow is based on minimum allowable cooling system flow.  Cooling system maximum external restriction is defined as the allowable 
restriction at the minimum cooling system flow.  

5. Emission levels for engines with Waukesha supplied 3-way catalyst are given at catalyst outlet flange. For all other engine models, emission levels are given 
at engine exhaust outlet flange prior to any after treatment.  Values are based on a new engine operating at indicated site conditions, and adjusted to the 
specified timing and air/fuel ratio at rated load.  Catalyst out emission levels represent emission levels the catalyst is sized to achieve.  Manual adjustment may 
be necessary to achieve compliance as catalyst/engine age.  Catalyst-out emission levels are valid for the duration of the engine warranty.  Emissions are at an 
absolute humidity of 75 grains H2O/lb (10.71 g H2O/kg) of dry air.  Emission levels may vary subject to instrumentation, measurement, ambient conditions, fuel 
quality, and engine variation.  Engine may require adjustment on-site to meet emission values, which may affect engine performance and heat output. NOx, 
CO, THC, and NMHC emission levels are listed as a not to exceed limit, all other emission levels are estimated.  CO2 emissions based on EPA Federal 
Register/Vol. 74, No. 209/Friday, October 30, 2009 Rules and Regulations 56398, 56399 (3) Tier 3 Calculation Methodology, Equation C-5.

4. Heat rejection tolerances are ± 30% for radiation, and ± 8% for jacket water, lube oil, intercooler, and exhaust energy.

7. Exhaust temperature given at engine exhaust outlet flange with a tolerance of ± 50°F (28°C).

8. Exhaust gas mass flow value is based on a "wet basis" with a tolerance of ± 7%.

14. Fuel volume flow calculation in metric units is based on 100% relative humidity of the fuel gas at a combustion temperature of 25°C and metering 
conditions of 0°C and 101.325 kPa (14.696 psia; 29.92 inches of mercury). This is expressed as [25, V(0;101.325)].

11. Fuel must conform to Waukesha's "Gaseous Fuel Specification" S7884-7 or most current version.  Fuel may require treatment to meet current fuel 
specification.

2. Power rating is adjusted for fuel, site altitude, and site air inlet temperature, in accordance with ISO 3046/1 with tolerance of ± 3%.

13. Fuel volume flow calculation in english units is based on 100% relative humidity of the fuel gas at standard conditions of 60°F and 14.696 psia (29.92 
inches of mercury; 101.325 kPa).

21.  Available Turndown Speed Range refers to the constant torque speed range available.  Reduced power may be available at speeds outside of this range.  
Contact application engineering.

All data provided per the condtions listed in the notes section on page three.
Data Generated by EngCalc Program Version 4.3 INNIO Waukesha Gas Engines, Inc.
11/20/2023 18:58 Page 3 of 3








































