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January 9, 2024 

Susan Nash, Regulatory and Compliance Engineer Sr. 
Air and Radiation Administration 
Air Quality Permits Program 
Maryland Department of the Environment 
1800 Washington Boulevard 
Baltimore, Maryland 21230 
susan.nash@maryland.gov 
 
W. R. Grace & Co.- Conn. Columbia, MD facility’s application for a planned pilot-scale test catalytic 

chemical conversion process was submitted to MDE on August 7, 2023. 

The following is a response to your question, received on January 5, 2024, regarding emissions estimates 

in our application; namely, “How were the emissions estimates done for both stacks and for all types of 

pollutants [criteria, GHG, TAPs, etc.}”. 

Estimated emissions (along with relevant information in footnotes and assumed control efficiencies) for 

the Thermal Oxidizer (TO) Stack and the Regenerator Exhaust Vent are presented in Tables 1 and 2, for 

the TO Stack and Table 3, for the Regenerator Exhaust Vent, in Attachment 5 of the application.  A 

summary of the bases and assumptions for the emissions estimates are given below. 

For the TO Stack: 

• Criteria pollutants 

o VOC based on gaseous hydrocarbon yield (i.e., mass hydrocarbon per mass raw 

material) and typical distribution of hydrocarbons from catalytic cracking estimated 

from 

▪ Bench scale lab testing results 

▪ Published technical papers of similar reactions 

▪ Understanding of cracking chemistry of the raw material 

▪ Mass balance of the system 

o PM estimated from 

▪ Assumed percentage of outlet particulate fines based on system catalyst 

inventory 

• GHG pollutants 

o CO2 estimated from 

▪ Bench scale lab testing results 

▪ Published technical papers of similar reactions 

▪ Understanding of cracking chemistry of the raw material 

▪ Mass balance of the system 

▪ As a result of the destruction of hydrocarbons in the TO, assumed moles of 

hydrocarbon carbon input to TO are converted to mass of CO2 (one mole of 

carbon to one mole of CO2) 
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o Methane based on gaseous hydrocarbon yield (i.e., mass hydrocarbon per mass raw 

material) and typical distribution of hydrocarbons from catalytic cracking estimated 

from 

▪ Bench scale lab testing results 

▪ Published technical papers of similar reactions 

▪ Understanding of cracking chemistry of the raw material 

▪ Mass balance of the system 

• TAPs 

o Six of the speciated VOC pollutants are Class II TAPs.  See Criteria Pollutants bullet above 

for VOC. 

For the Regenerator Exhaust Vent: 

• All pollutants 

o Based on 20 years of experience on operating regenerators from other similar pilot 

plants (eg., Davison Circulating Riser (DCR)) 

• Criteria pollutants 

o CO estimated from 

▪ Assumed lean burn (excess oxygen) resulting in trace CO at detection limit 

o NO estimated from 

▪ Published technical paper of similar process (and similar N content of raw feed 

and lean combustion) 

o PM estimated from 

▪ Assumed percentage of outlet particulate fines based on system catalyst 

inventory 

• GHG pollutants 

o CO2 estimated from 

▪ Carbon balance of coke deposited on spent catalyst 

Please contact me with any questions. 

Sincerely, 

Daniel Resca 
Project Manager 
W.R. Grace & Co.-Conn 
Daniel.resca@grace.com 
410-531-4570 
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APPENDIX B 
W.R. Grace &Co.-CONN 
Letter Dated Oct 10, 2024 
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Simplified Process Flow Diagram for Proposed Research Pilot Scale Test Catalytic Chemical 
Conversion Process

Notes: 
(1) Non‐hazardous waste disposal
(2) Transfer to 3rd party treatment facility




