
 

 
 

Shell Chemical Appalachia LLC 

300 Frankfort Rd 

Monaca, PA  15061 
 

September 20, 2022 

 
Mark Gorog P.E., Regional Manager Air Quality 

Program Pennsylvania Department of Environmental 

Protection Southwest Regional Office 

400 Waterfront Drive 

Pittsburgh, PA 15222 

 

RE:  PA-04-00740C Source ID 205 High Pressure (HP) Header System Faint Brown 

Visible Emissions Malfunction Report 

 

 

Dear Mr. Gorog, 

 

Shell Chemical Appalachia LLC (“Shell”) is submitting this Malfunction Report to the 

Pennsylvania Department of Environmental Protection (PADEP) for visible emissions 

observed from the high-pressure ground flares (HPGF) A & B (Source ID C205A, C205B) 

beginning on September 6, 2022.  This Malfunction Report also corresponds with the Notice of 

Violation issued to Shell Chemical Appalachia LLC on September 14, 2022. 

 

 

• Name and location of the facility 

Shell Polymers Monaca 

300 Frankfort Road, Monaca PA, 15061 

 

• Nature and cause of the incident 

 

On September 5 at ~7:45PM ethane began to be fed into the ethane cracking furnaces 

to progress the ethane cracking unit (ECU) startup.  With this activity commenced 

higher rates of planned startup flaring and higher temperatures within the HPGFs but 

within the design capacity of the HPGFs  

 

On September 6 beginning at daylight at ~8:00AM visible emissions were observed 

from the HPGF A and B stacks.  Visible emissions were observed continuously as a 

predominantly brown discoloration contained within the exhaust plume from both 

HPGFs.  These visible emissions have been recurring periodically since feed in to the 

ECU. 

 

In addition, HP Header gas chromatograph (GC) readings indicate that the vent gas 

composition was and is within design specifications and expectations during this time.  

Vent gas samples were taken on September 7, analyzed, and validate that GC readings 

are accurate.   
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Preliminary results of the investigation into these visible emissions indicate the cause is 

the likely presence of nitrogen oxides within the exhaust plumes.  During the daylight 

hours, blue light photons are adsorbed by the nitrogen oxides present in the exhaust 

plume.  The observer looking at the exhaust plumes only sees the green and red 

photons resulting in a brownish discoloration of the exhaust plumes depending on the 

amount of nitrogen oxides present.  During this time, not all the processing equipment 

was available in the ECU thus the majority of the streams were being flared in the 

HPGFs. 

 

Investigation into the event is ongoing for further details, cause, and any corrective 

actions.  Additional evaluation of operational data has been requested from the flare 

vendor.  

 

• Time when the incident was first observed, and duration of excess emissions 

September 6, 2022, beginning at 08:00 am, and ongoing recurring periodically during  

ECU startup activities.  Visible emissions were validated to exceed 0% for 5 minutes 

within a 2-hour period via Method 22 observations on the morning of September 6, 2022.  

Method 22 was repeated periodically during this time frame.  The visible emissions are 

also monitored by live flare camera video footage at the central control building and the 

data are also stored electronically. 

 

• Estimated rate of excess emissions 

Visible emissions exceed 0% for > 5 minutes 

 

If you have any questions regarding this matter, please contact me at (724) 709-2467 or  

kimberly.kaal@shell.com. 
 

Sincerely, 

 

 

 

Kimberly Kaal  

Environmental Manager, Attorney-in-Fact 

 

CC: 

Scott Beaudway, Air Quality Specialist 

Anna Hensel, District Supervisor 

  

mailto:kimberly.kaal@shell.com
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Attachment 1 – July 22 FEOR and RO Tank Headspace Analysis  
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Attachment 2 – SCTO Emission Calculations 
 

 
* Excess emissions are calculated based upon the RO Tank headspace sample composition as the worst 
case for all three tanks, vent blower design flow rate, and measured fuel flow rate and characteristics.  
Duration of the calculation is for all times when the blower was active. 
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Attachment 3 – HP Flare KO Drum, through RO and FEOR Tanks, Vent Loss Calculations 
 
Vent gas losses were conservatively calculated from the HP flare knock out drum based upon the pressure 
differential (ΔP) between the drum and atmosphere accounting for all periods when ΔP was positive 
allowing for flow.  The total calculation considers the drum pressure, pressure drop (resistance) from 
piping to the RO tank, backpressure from the RO tank liquid level relative to piping inlet, and backpressure 
from the relief valve.  Additional factors include the specific gravity and vent gas composition as measured 
by the gas chromatograph downstream of the HP flare knock out drum.  See Figure 1 below for the flow 
pathway visual.   
 
 

 
Figure 1: Vent Gas Flow Pathway from HP Flare KO Drum to Atmosphere.  Note: this is a model and does not show normal flow 
path from RO Tank to SCTO. 

 
Resistance is included from the total length, diameter, and friction factor of piping between the drum and 
RO tank.  The calculation is conservative because there are additional valve and pump features in the line 
between the drum and tank which would contribute to resistance but have not been included for 
simplicity.  Resistance, and ultimately flow conductance, from the pipe was calculated using the following 
Darcy’s equation 
 

 
Figure 2: Pipe Resistance and Flow Conductance Equations 
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Mass flowrate was calculated using the calculated flow conductance, ΔP, and density (specific gravity) in 
the system. 
 

 
Figure 3: Mass Flow Equation 

 
Inputs to all calculations include a combination of site measured data, design data, and material physical 
properties.  A summary of all inputs and outputs (and total emissions) are included in Emission 
Calculations tables below.  The calculation was performed for all times when the HP flare knock out drum 
pressure was greater than the backpressure from the RO tank. 
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