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Jaricus Whitlock

From: Jason Hu <jhu@conversiontechnology.com>
Sent: Thursday, June 2, 2022 11:06 AM
To: Jaricus Whitlock
Cc: Rodney Cuevas; Rob Oehrli; jackie.cornell@interfor.com; Hannah Van Dora; Parker 

Scarborough
Subject: RE: Notice of Deficiency (Interfor - Bay Springs)
Attachments: Interfor AQA Comments.docx; IFP.BMS_AP21_PSD Permit Application (updated 

pages)_rev_2Jun2022.pdf; Interfor U.S. Inc. - Bay Springs, MS - Throughputs from 2017 
PSD Permit Application.pdf; merps2019.pdf

 

This Message Is From an External Sender  

This message came from outside your organization.  
 

Hi Jaricus, 
 
Please find the updated sections for the PSD Permit Application for the Interfor Bay Springs, MS facility. Your comments 
have been addressed as follows: 

 The baseline to projected actual demonstration for Cyclones AB-005 and AB-010 have been included in the 
Section 3 calculations. AB-009 was never installed and therefore are not included in the calculations. The 
calculations for AB-005 and AB-010 have been updated to use lb/ton emission factors instead of the hourly 
emission factor to better reflect associated increased due to increased production from the kilns. 

 As requested, have attached the throughputs from the previous PSD permit application submitted in June 2017 
by Georgia Pacific. We used the ratios from these throughputs to determine the throughputs for the wood 
processing emissions in our application. 

 The aggregate handling and storage pile emissions have been updated to reflect a 12% moisture content for 
handling of dry shavings in the Section 3 calculations. 

Response to Interfor AQA Comments (attached): 

 EPA’s Revised Draft Guidance for Ozone and Fine Particulate Matter Permit Modeling was used for the ozone 
impact analysis which recommends a Tier 1 approach. 

 The lowest MERP values for NOx and VOC for the South Climate Zone (Mississippi) provided in Table 4.1 of EPA’s 
MERP Guidance (attached) was used as this was the most conservative approach in demonstrating the impacts 
of NOx and VOC increases. 

 Use of existing MDEQ ambient ozone monitoring data have been used to demonstrate that the impact of VOC 
and NOx increases from this project has on ozone levels are not significant. Section 7 has been updated to 
address this. 

 We acknowledge that the Federal Land Managers have been notified of this project and may have further 
comments. 

 For the growth analysis, the project is expected to only hire 15 new employees. These employees are expected 
to be from the local area. No new houses or businesses are expected to be constructed to accommodate the 
new employees. Section 7 has also been updated to include this. 

 We acknowledge that the PSD application has been submitted to the EPA and may have additional comments. 
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In addition, the application now proposes a combined drying limit of 230 MMBF/yr (instead of 232 MMBF/yr) from Kilns 
AB-002 and AB-004 combined. 
 
Please let me know if you have any additional questions or comments. 
 
Thank you, 
Jason 
 
 
Jason Hu, PE 
Engineering Manager 
 

 
Office: (770) 263-6330 
Mobile: (770) 557-4614 
E-mail: jhu@conversiontechnology.com 
www.conversiontechnology.com [conversiontechnology.com] 
 

From: Parker Scarborough <pscarborough@conversiontechnology.com>  
Sent: Thursday, March 10, 2022 9:53 AM 
To: Jeff Davis <jdavis@conversiontechnology.com>; Jason Hu <jhu@conversiontechnology.com>; William Cook 
<wcook@conversiontechnology.com> 
Subject: Fwd: Notice of Deficiency (Interfor - Bay Springs) 
 
Hey everyone, 
 
Jaricus Whitlock, with MDEQ emailed me this yesterday regarding the PSD application for IFP.BMS.  
 
I am currently on an SWI trip at the moment so please take a look and let me know what the next steps should be.  
 
Best regards, 
 
Parker 
 
Get Outlook for iOS [aka.ms] 

From: Jaricus Whitlock <jwhitlock@mdeq.ms.gov> 
Sent: Wednesday, March 9, 2022 5:48 PM 
To: rob.oehrli@interfor.com 
Cc: Parker Scarborough; Fisher Floyd 
Subject: Notice of Deficiency (Interfor - Bay Springs) 
  
Mr. Oehrli, 
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Upon completing our review of the PSD Permit to Construct application submitted by Interfor U.S., Inc. – Bay Springs 
Sawmill (received on January 12, 2022), we believe that the following matters need to be addressed before proceeding 
forward with this permitting process: 
  
Since the proposed project includes an increase to the existing dried lumber throughput limit (established on a rolling 

12-month basis), we believe Emission Points AB-005 (Planer Mill Cyclone), AB-009 (Shavings Bin Cyclone), and AB-
010 (Sawdust Fuel Silo) will also experience an increase in emissions and should be considered “affected”.  While we 
acknowledge that the respective hourly material throughput rates for the noted sources may not change as a result 
of the proposed throughput increase, the quantity of material processed on an annual basis (i.e. the “tons per year”) 
should increase in similar fashion to the other existing sources (both upstream and downstream) that have already 
been considered “affected” by the modification to the kilns.  Therefore, we request that the existing PSD 
applicability test be revised accordingly to include project-related emissions from the specified sources. 
  

Additional information is requested as the references and/or engineering judgements used to determine the conversion 
factors for throughput data presented in Tables 3.5D and 3.9D. 

  
While “15% moisture” was used as an equation input for Tables 3.5B and 3.9B, a minimum moisture content of “12%” 

was denoted in the proposed “Work Practice and Preventative Maintenance Program” (found in Section 6.7 – BACT 
Analysis).  Given that there is the potential to dry lumber to 12% (at minimum), we request that the corresponding 
“Aggregate Handling and Storage Pile” emission calculations be revised to reflect as such. 

  
We ask that you please respond / provide comments no later than March 24, 2022.  However, if additional time is 
needed for the response, please let me or Mr. Fisher Floyd (601-961-5587; ffloyd@mdeq.ms.gov) know.  Additionally, if 
you have any questions or concerns, please do not hesitate to contact me or Fisher. 
  
Best Regards, 
  
Jaricus Whitlock, P.E. 
Air II Branch Chief 
Environmental Permits Division 
Office of Pollution Control 
Mississippi Dept. of Environmental Quality 
P.O. Box 2261 
Jackson, MS  39225 
  
Office: (601) 961-5303        Fax: (601) 961-5703 
  



 

Conversion Technology Inc. 
2190 N. Norcross Tucker Rd., Suite 202 

Norcross, Georgia 30071 

p | 770.263.6330     f  | 770.263.8348 

conversiontechnology.com 

Env i ronmen ta l  and  Sa fe ty  Consu l t i ng  Eng inee r s  

PSD PERMIT APPLICATION 
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INTERFOR U.S. INC. – BAY SPRINGS SAWMILL 
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FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
1. Name, Address, and Location of Facility 
 

 A. Owner/Company Name: Interfor U.S. Inc.  

  

 B. Facility Name (if different than A. above): Bay Springs Sawmill  

 

 C. Facility Air Permit No. (if known): 1300-00019  

 

 D. Agency Interest No. (if known): 838  

 

 E. Physical Address 

  1. Street Address: 71 Georgia Pacific Road  

  2. City: Bay Springs 3. State:  MS  

  4. County: Jasper 5. Zip Code: 39422  

  6. Telephone No.: 601-967-8300 7. Fax No.:        

 

 F. Mailing Address (if different from physical address) 

  1. Street Address or P.O. Box: P.O. Box 570  

  2. City: Bay Springs  

  3. State: MS 4

. 

Zip Code: 39422  

 

 G. Latitude/Longitude Data 

  1. Collection Point (check one): 

   ☒ Plant Entrance ☐ Other:        

  2. Method of Collection (check one): 

   ☐ GPS Specify coordinate system (NAD 83, etc.)        

   ☒ Map Interpolation (Google Earth, etc.) ☐ Other:        

  3. Latitude (degrees/minutes/seconds):  31 57’ 29” N  

  4. Longitude (degrees/minutes/seconds): 89 16’ 59” W  

  5. Elevation: 400 feet 

   

 H. SIC/NAICS Codes (primary code listed first) 

  SIC: 2421                       

  NAICS: 321113                       

  (NAICS Code should correspond with the SIC Code directly above.) 

2. Name and Address of Facility Contact 
 

 A. Name: Rob Oehrli Title:  Mill Manager  

 B. Mailing Address 

  1. Street Address or P.O. Box: P.O. Box 570  

  2. City: Bay Springs 3. State: MS  

  4. Zip Code: 39422 5. Email: Rob.oehrli@interfor.com  



FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
  6. Telephone No.: 601-397-5285 7. Fax No.:        



FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
3. Name and Address of Air Contact (if different from Facility Contact) 
 

 A. Name:       Titl

e: 

       

   

 B. Mailing Address 

  1. Street Address or P.O. Box:         

  2. City:       3. State:        

  4. Zip Code:       5. Email:        

  6. Telephone No.:       7. Fax No.:        

   

4. Name and Address of the Responsible Official for the Facility 
 The Responsible Official is defined as one of the following: 

 a. For a corporation: a president, secretary, treasurer, or vice-president of the corporation in 

charge of a principal business function, or any other person who performs similar policy or 

decision-making functions for the corporation, or a duly authorized representative of such person 

if the representative is responsible for the overall operation of one or more manufacturing, 

production, or operating facilities applying for or subject to a permit and the facilities employ 

more than 250 persons or have gross annual sales or expenditures exceeding $25 million (in 

second quarter 1980 dollars), if authority to sign documents has been assigned or delegated in 

accordance with corporate procedures. 

 b. For a partnership or sole proprietorship: a general partner or the proprietor, respectively. 

 c. For a municipality, state, federal, or other public agency: either a principal executive officer or 

ranking elected official.  For purposes of these regulations, a principal executive officer of a 

Federal agency includes the chief executive officer having responsibility for the overall operations 

of a principal geographic unit of the agency (e.g., a Regional Administrator of EPA).  A principal 

executive officer of a military facility includes the facility commander, chief executive officer, or 

any other similar person who performs similar policy or decision-making functions for the 

institution. 

   

 A. Name: Nick Ausman Titl

e: 

Vice President, Southern Operations  

   

 B. Mailing Address 

  1. Street Address or P.O. Box:  P.O. Box 570  

    

  2. City: Bay Springs 3. State: MS  

    

  4. Zip Code: 39422 5. Email: Nick.Ausman@interfor.c

om 

 

    

  6. Telephone No.: 470-225-0061 7. Fax No.:        

   

 C. Is the person above a duly authorized 

representative and not a corporate officer? 
☐ Yes ☒ No 



FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
  If yes, has written notification of such authorization been submitted to MDEQ? 

  ☐ Yes ☐ No ☐ Request for authorization is attached 

   



FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
5. Type of Permit Application (Check all that apply) 

   

 State Permit to Construct (i.e., non-PSD or PSD avoidance) 

  ☐ Initial Application ☐ Modification 

  

 New Source Review (NSR) Permit to Construct (includes both Prevention of Significant 

Deterioration (PSD) and Nonattainment) 

  ☐ Initial Application ☒ Modification 

  

 Title V Operating Permit 

  ☐ Initial Application 

  ☐ Re-issuance: Are any modifications to the permit/facility being 

requested? 

☐ Yes ☐ No 

              (If yes, provide a separate sheet identifying the modification(s) and resulting change to emissions.) 

  ☒ Modification (Specify type): ☒ Significant ☐ Minor  ☐ Administrative 

  

 Synthetic Minor Operating Permit (Appendix B must be completed and attached.) 

  ☐ Initial Application 

  ☐ Re-issuance: Are any modifications to the permit/facility being 

requested? If yes, address such on a separate sheet. 

☐ Yes ☐ No 

  ☐ Modification  

  

 State Permit to Operate a Significant Minor Source (defined in 11 Miss. Admin. Code Pt. 2, 

R.2.1.C(25).) 

  ☐ Initial Application 

  ☐ Re-issuance: Are any modifications to the permit/facility being 

requested? If yes, address such on a separate sheet. 

☐ Yes ☐ No 

  ☐ Modification 

  

 True Minor Determination  

  ☐ Uncontrolled potential to emit air pollutants is below the Title V thresholds 

  

6. Process/Product Details 
   

 A. List Significant Raw Materials (if applicable): 

  Southern Yellow Pine 

 

 

   

   

 B. List All Products (if applicable):  Dimensional Lumber 

 

 

   

   

 C. Brief Description of Principal Process(es): 

  Logs are debarked, cut into dimensional pieces, kiln-dried, planed, and shipped.  

   

   

  



FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
6. Process/Product Details (continued) 
  

 D. Maximum Throughput for Raw Material(s) (if applicable): 

   

  Raw Material Throughput Units  

  Southern Yellow Pine Logs 996,600 Tons  

                     

                     

                     

                     

                     

   

 E. Maximum Throughput for Principal Product(s) (if applicable): 

  Product Throughput Units  

  Dimensional Lumber 230 MMBf/yr  

                     

                     

                     

                     

   

7. Facility Operating Information 
   

 A. Number of employees at the facility: 135  

   

    Average Actual  Maximum Potential  

 B. Hours per day the facility will operate: 24  24  

   

 C. Days per week the facility will operate: 7  7  

   

 D. Weeks per year the facility will operate: 52  52  

   

 E. Months the facility will operate: 12  12  

   

8. Maps 
   

 A. Attach a topographical map of the area extending to at least ½ mile beyond the property 

boundaries.  The map must show the outline of the property boundaries. 

  

 B. Attach a site map/diagram showing the outline of the property, an outline of all buildings 

and roadways on the site, and the location of each significant air emission source. 

  

   



FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
9. Zoning 
   

 A. Is the facility (either existing or proposed) located in accordance with any applicable city 

and/or county zoning ordinances?  If no, please explain. 

  Yes 

 

 

   

   

 B. Is the facility (either existing or proposed) required to obtain any zoning variance to 

locate/expand the facility at this site?  If yes, please explain. 

  No 

 

 

   

   

10. Risk Management Plan 
   

 A. Is the facility required to develop and register a risk management 

plan pursuant to Section 112(r), regulated under 40 CFR Part 68? 
☐ Yes ☒ No 

   

 B. If yes, to whom was the plan submitted?     

  Date submitted:   

   

11. Is confidential information being submitted with this application? ☐ Yes ☒ No 

  

 If so, please follow the procedures outlined in the Mississippi Code Ann. Sections 49-17-39 and 

17-17-27(6), as outlined in MCEQ-2 – “Regulation regarding the review and reproduction of 

public records”. 

   

12. MS Secretary of State Registration / Certificate of Good Standing 

   

 No permit will be issued to a company that is not authorized to conduct business in 

Mississippi.  If the company applying for the permit is a corporation, limited liability company, 

a partnership or a business trust, the application package should include proof of registration 

with the Mississippi Secretary of State and/or a copy of the company’s Certificate of Good 

Standing.  The name listed on the permit will include the company name as it is registered with 

the Mississippi Secretary of State. 

  

It should be noted that for an application submitted in accordance with 11 Miss. Admin. Code 

Pt. 2, R. 2.8.B. to renew a State Permit to Operate or in accordance with 11 Miss. Admin. Code 

Pt. 2, R. 6.2.A(1)(c). to renew a Title V Permit to be considered timely and complete, the 

applicant shall be registered and in good standing with the Mississippi Secretary of State to 

conduct business in Mississippi. 

  

  



FORM 5 Air Application, Section A (Last Revised: August 23, 2021)         

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Facility (Agency Interest) Information Section A 
13. Certification 
  

 Note: If approved by MDEQ, a duly authorized representative (DAR) may sign the air permit 

application.  The DAR must be listed in Section 4 of this application. 

   

 I certify that to the best of my knowledge and belief formed after reasonable inquiry, the 

statements and information in this application are true, complete, and accurate, and that as a 

responsible official, my signature shall constitute an agreement that the applicant assumes the 

responsibility for any alteration, additions, or changes in operation that may be necessary to 

achieve and maintain compliance with all applicable Rules and Regulations.  I am aware that 

there are significant penalties for submitting false information, including the possibility of fine 

and imprisonment. 

 

 

 

      

 

 

 

 

 Signature of Responsible Official/DAR  Date  

 

      

 

      

 

 

 

 Printed Name  Title  

   

 



Interfor U.S. INC. Bay Springs Sawmill Application Date: Updated June 2022

Emission 

Point ID 

Facility 

ID
Description Status

Control 

Device

Controlled 

Pollutant(s)

Control 

Device

Controlled 

Pollutant(s)

Control 

Device

Controlled 

Pollutant(s)

AB-001 Dimensional Lumber Sawmill Operating

AB-002 No. 1 Continous Dry Kiln Proposed

AB-004 No. 3 Continuous Dry Kiln Operating

AB-005 Planer Mill Operating Cyclone PM

AB-006 Plant Roads Operating

AB-007 Firewater Emergency Diesel Engine Operating

AB-009 Shavings Truck Loading with a Cyclone Removed Cyclone PM

AB-010 Sawdust Fuel Silo Cyclone Operating Cyclone PM

FS-001
North and South Bucking Line and Crook 

Saws
Operating

FS-002 North and South Ring Debarker Operating

FS-003 Bark Hog and Screen and Truck Bark Bin Operating

FS-004 Lillypad and Block Chipper Operating

FS-005 Chipper Operating

FS-006 Shaker Screen Operating

FS-007 Truck Chip Bin and Railcar Loading Operating

FS-008 Sawdust Truck Bin Operating

FS-009 Planer Mill Truck Bin Operating

Section B.0: Emission Point Descriptions & Status

This form should list all the of the Emission Points and descriptions as proposed or as otherwise identified in an existing permit. This worksheet should be updated to reflect changes to the Status 

of the emission points over time.  Emission Point ID's should match those assigned in the current MDEQ permit. Facility ID is optional. For proposed emission points, the facility should leave the 

Emission Point ID blank but may complete the Facility ID (if any). Under "Status," for Emission Points that are proposed or under construction but not yet operating, indicate their status as 

"Proposed."  For emissions points already operating or for which construction has been certified complete, indicate their status as "Operating."  Include all control devices for each emission point 

and the pollutant(s) the device controls. Control devices may be specified in general terms (e.g., baghouse, catalytic oxidizer, fabric filter, wet ESP, etc.).  When an Emission Point is removed, 

indicate so by changing the "Status" to "Removed."  Remove the emissions on the subsequent worksheets or indicate they are removed with a "-" for all pollutants.

The date the page of this form was last revised: 8/23/2021 Section B.0: Page 1 Printed 6/2/2022 11:16 AM



Interfor U.S. INC. Bay Springs Sawmill Appplication Date: Updated June 2022

lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr

AB-001 9.816 33.88 3.698 12.77 1.865 6.438

AB-002

AB-004
2.389 10.47 3.860 16.91 2.862 12.54 0.7700 3.373 7.000 30.66 36.40 159.4 144.1 631.4 6.38E-03 2.79E-02 6.915 30.29

AB-005 0.1396 0.4818 0.1326 0.4577 0.1117 0.3854

AB-006 9.328 32.20 1.999 6.900 0.2199 0.7590

AB-010 0.1790 0.6179 0.1700 0.5870 0.1432 0.4943

FS-001 0.1444 0.4983 5.20E-02 0.1794 2.74E-02 9.47E-02

FS-002 2.887 9.97 1.588 5.481 0.5485 1.894

FS-003 0.2488 0.8589 0.1368 0.4722 4.72E-02 0.1630

FS-004 2.89E-02 9.97E-02 1.59E-02 5.48E-02 5.49E-03 1.89E-02

FS-005 5.20E-02 0.1794 2.86E-02 9.87E-02 9.87E-03 3.41E-02

FS-006 0.7939 2.741 0.4367 1.5074 1.51E-01 0.5207

FS-007 1.68E-03 5.80E-03 7.94E-04 2.74E-03 1.20E-04 4.15E-04

FS-008 3.79E-04 1.31E-03 1.79E-04 6.18E-04 2.71E-05 9.36E-05

FS-009 2.18E-03 7.51E-03 1.03E-03 3.55E-03 1.56E-04 5.38E-04

Totals 26.01 92.01 12.12 45.42 5.991 23.34 0.7700 3.373 7.000 30.66 36.40 159.4 144.1 631.4 6.38E-03 2.79E-02 6.915 30.29

2
 TRS: Total reduced sulfur (TRS) is the sum of the sulfur compounds hydrogen sulfide (H2S), methyl mercaptan (CH4S), dimethyl sulfide (C2H6S), and dimethyl disulfide (C2H6S2).

Total HAPsLead

1 
Condensables: Include condensable particulate matter emissions in particulate matter calculations for PM-10 and PM-2.5, but not for TSP (PM).

Section B.1: Maximum Uncontrolled Emissions (under normal operating conditions)

Maximum Uncontrolled Emissions are the emissions at maximum capacity and prior to (in the absence of) pollution control, emission-reducing process equipment, or any other emission reduction.  Calculate 

the hourly emissions using the worst case hourly emissions for each pollutant.  For each pollutant, calculate the annual emissions as if the facility were operating at maximum plant capacity without pollution 

controls for 8760 hours per year, unless operating capacity and/or hours of operation are specifically limited in an enforceable permit. (Existing limits on operating conditions, not emissions or use of a control 

device, may be used when determining uncontrolled emissions.)  Emission Point numbering must be consistent throughout the application package and, for existing emission points, should match any MDEQ 

ID's in the current permit.  Fill all cells in this table with the emission numbers or a "-" symbol.  A “-“ symbol indicates that emissions of this pollutant are not expected.  Emissions ≥ 0.01 ton/yr from a specific 

emission unit must be included.  Please do not change the column widths on this table.

Emission 

Point ID

TRS
2

TSP
1
 (PM) PM-10

1
PM-2.5

1 SO2 NOx CO VOC

The date this page of the form was last revised: 8/23/2021 Section B.1:  Page 1 Printed 6/2/2022 11:16 AM



Interfor U.S. INC. Bay Springs Sawmill Appplication Date:  Updated June 2022

lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr

AB-001 0.9816 3.388 0.3698 1.277 0.1865 0.6438

AB-002

AB-004
2.389 10.47 3.860 16.91 2.862 12.54 0.7700 3.373 7.000 30.66 36.40 159.4 144.1 631.4 6.38E-03 2.79E-02

AB-005 0.1396 0.4818 0.1326 0.4577 0.1117 0.3854

AB-006 9.328 32.20 1.999 6.900 0.2199 0.7590

AB-010 0.1790 0.6179 0.1700 0.5870 0.1432 0.4943

FS-001 0.1444 0.4983 5.20E-02 0.1794 2.74E-02 9.47E-02

FS-002 2.887 9.97 1.588 5.481 0.5485 1.894

FS-003 0.2488 0.8589 0.1368 0.4722 4.72E-02 0.1630

FS-004 2.89E-02 9.97E-02 1.59E-02 5.48E-02 5.49E-03 1.89E-02

FS-005 5.20E-02 0.1794 2.86E-02 9.87E-02 9.87E-03 3.41E-02

FS-006 0.3970 1.370 0.2183 0.7537 7.54E-02 0.2604

FS-007 1.68E-03 5.80E-03 7.94E-04 2.74E-03 1.20E-04 4.15E-04

FS-008 3.79E-04 1.31E-03 1.79E-04 6.18E-04 2.71E-05 9.36E-05

FS-009 2.18E-03 7.51E-03 1.03E-03 3.55E-03 1.56E-04 5.38E-04

Totals 16.780 60.14 8.572 33.17 4.237 17.28 0.7700 3.373 7.000 30.66 36.40 159.43 144.1 631.4 6.38E-03 2.79E-02

2
 TRS: Total reduced sulfur (TRS) is the sum of the sulfur compounds hydrogen sulfide (H2S), methyl mercaptan (CH4S), dimethyl sulfide (C2H6S), and dimethyl disulfide (C2H6S2).

1 
Condensables: Include condensable particulate matter emissions in particulate matter calculations for PM-10 and PM-2.5, but not for TSP (PM).

Section B.2: Proposed Allowable Emissions

Proposed Allowable Emissions (Potential to Emit) are those emissions the facility is currently permitted to emit as limited by a specific permit requirement or federal/state standard (e.g., a 

MACT standard); or the emission rate at which the facility proposes to emit considering emissions control devices, restrictions to operating rates/hours, or other requested permit limits that 

reduce the  maximum emission rates.  Emission Point numbering must be consistent throughout the application package and, for existing emission points, should match any MDEQ ID's in 

the current permit. Fill all cells in this table with the emission numbers or a "-" symbol.  A “-“ symbol indicates that emissions of this pollutant are not expected.   Emissions ≥ 0.01 ton/yr 

from a specific emission unit must be included.  Additional columns may be added if there are regulated pollutants (other than HAPs and GHGs) emitted at the facility. List HAPs in 

Section B.3 and GHGs in Section B.4 (if applicable).  

Emission 

Point ID

TRSNOx CO VOC LeadTSP
1

PM10
1

PM2.5
1 SO2

The date this page of the form was last revised:10/1/2018 Section B.2:  Page 1 Printed 6/2/2022 11:16 AM



Interfor U.S. INC. Bay Springs Sawmill Appplication Date:  Updated June 2022

lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr

AB-002

AB-004
6.855 30.03 1.182 5.175 0.1575 0.6900 1.013 4.439 5.15E-03 2.25E-02 4.227 18.52 0.2704 1.185

Totals: 6.855 30.03 1.182 5.175 0.1575 0.6900 1.013 4.439 5.15E-03 2.25E-02 4.227 18.515 0.27043 1.1845

Choose Pollutant 

Name from Drop 

Down Menu

Proposed Allowable HAPs (Potential to Emit) are those emissions the facility is currently permitted to emit as limited by a specific permit requirement or federal/state standard (e.g., a MACT 

standard); or the emission rate at which the facility proposes to emit considering emissions control devices, restrictions to operating rates/hours, or other requested permit limits that reduce the  

maximum emission rates. Select an inidividual HAP from the dropdown list provided. Emissions ≥ 0.01 ton/yr of an indiviudal HAP from a specific emission unit must be provided. 

Emission Point numbering must be consistent throughout the application package and, for existing emission points, should match any MDEQ ID's in the current permit. Fill all cells in this table 

with the emission numbers or a "-" symbol.  A “-“ symbol indicates that emissions of this pollutant are not expected or are below the reporting threshold. Select the appropriate HAP from the 

drop down menu in the header cell of the given column in the table below.  Additional columns may be added as necessary to address each HAP.

Section B.3: Proposed Allowable Hazardous Air Pollutants (HAPs)

Phenol

Choose Pollutant 

Name from Drop 

Down Menu

Hexane MethanolAcrolein FormaldehydeEmission 

Point ID

Total HAPs Acetaldehyde

The date this page of the form was last revised: 8/23/2021 Section B.3:  Page 1 Printed 6/2/2022 11:16 AM



Company Name Facility Name Application Date:  Revision #

CO2   (non-

biogenic) 

ton/yr

CO2 

(biogenic)
2 

ton/yr

N2O    

ton/yr

CH4     

ton/yr

SF6      

ton/yr

PFC/HFC
3   

ton/yr

Total GHG 

Mass Basis 

ton/yr
5

Total CO2e 

ton/yr
6

Emission 

Point ID
GWPs 

1 1 1 298 25 22,800 footnote 4

mass GHG 63,403 2.433 4.867 63,410

CO2e 64,250

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG

CO2e

mass GHG 63,403 2.433 4.867 63,410

CO2e 64,250

3
 For  HFCs or PFCs describe the specific HFC or PFC compound and use a separate column for each individual compound.  

4
 For each new compound, enter the appropriate GWP for each HFC or PFC compound from Table A-1 in 40 CFR 98.

2
 Biogenic CO2 is defined as carbon dioxide emissions resulting from the combustion or decomposition of non-fossilized and biodegradable organic material originating from plants, 

animals, or micro-organisms.  

1
 GWP (Global Warming Potential):  Applicants must use the most current GWPs codified in Table A-1 of 40 CFR part 98.  GWPs are subject to change, therefore, applicants need to 

check 40 CFR 98 to confirm GWP values.

FACILITY 

TOTAL

6
 CO2e means Carbon Dioxide Equivalent and is calculated by multiplying the ton/yr mass emissions of the greenhouse gas by its GWP.  Include both biogenic and non-biogenic CO2e in 

this total.

Section B.4: Greenhouse Gas (GHG) Emissions

AB-002

AB-004

This form is required for facilities that have or will require a Title V Operating Permit and for all industries in the energy and oil and gas sectors (i.e., SIC codes beginning 

with 13, 29, 46, and 49).  Proposed Allowable GHGs (Potential to Emit) are those emissions the facility is currently permitted to emit as limited by a specific permit requirement or 

federal/state standard; or the emission rate at which the facility proposes to emit considering emissions control devices, restrictions to operating rates/hours, or other requested permit 

limits that reduce the  maximum emission rates. Applicants must report potential emission rates in SHORT TONS per year, as opposed to metric tons required by Part 98. Emission Point 

numbering must be consistent throughout the application package and, for existing emission points, should match any MDEQ ID's in the current permit. Only those emission points with 

emissions of greenhouse gases are required to be provided on this form.

5
 Greenhouse gas emissions on a mass basis is the ton per year greenhouse gas emission before adjustment with its GWP. Include both biogenic and non-biogenic GHG in this total.

The date this page of the form was last revised: 8/23/2021. TableB.4:  Page 2 Printed 6/2/2022 11:16 AM



Interfor U.S. INC. Bay SPrings Sawmill Appplication Date:  Updated June 2022

Rain Caps
Height Above 

Ground
Base Elevation Exit Temp.

Inside Diameter 

or Dimensions
Velocity

Moisture by 

Volume

(Yes or No)  (ft) (ft) (
o
F) (ft) (ft/sec) (%) Latitude Longitude

AB-002 V No 36.5 400 230 - 41.77 - 31/57/22.4N 89/17/6.3W

1 
A WAAS-capable GPS receiver should be used and in the WGS84 or NAD83 coordinate system. 

Emission Point numbering must be consistent throughout the application package and, for existing emission points, should match any MDEQ ID's in the current permit. 

Section B.5:  Stack Parameters and Exit Conditions

Orientation       

(H-Horizontal 

V=Vertical)

Emission 

Point ID

Geographic Position 

(degrees/minutes/seconds)

The date this page of the form was last revised: 10/1/2018 Section B.5:  Page 1 Printed 6/2/2022 11:16 AM



Form 5 Air Application, Section E, v. 2013.1 

FORM 5 MDEQ 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL 

QUALITY APPLICATION FOR AIR POLLUTION 

CONTROL PERMIT 

Manufacturing Processes Section E 
1. Emission Point Description 
   

 A. Emission Point Designation (Ref.: No.): AB-002  

  

 B. Process Description:  Direct fired continous lumber drying kiln. The kiln dries 

rough sawn lumber. The kiln has a sawdust gasifier and natural gas burner. 

 

 

   

   

   

  

 C. Manufacturer: TBD D. Model: TBD  

  

 E. Max. Design Capacity (specify units): 118 MMBf/yr total   

  Equivalent to:       tons/hr   

  

 F. Status:   Operating  Proposed  Under Construction 

  

 G. Operating Schedule (Actual): 24 hrs/day 7 days/week 52 weeks/yr 

  

 H. Date of construction, reconstruction, or most recent modification 

(for existing sources) or date of anticipated construction: TBD 
 

   

2. Raw Material Input 
  

 MATERIAL QUANTITY/HR 

AVERAGE 

QUANITITY/HR 

MAXIMUM 

QUANTITY/YEAR 

MAXIMUM 

 

 Green Lumber TBD 13.5 MBF 118 MMBf/yr  

                          

                          

                          

                          

                          

  

3. Product Output 
  

 MATERIAL QUANTITY/HR 

AVERAGE 

QUANITITY/HR 

MAXIMUM 

QUANTITY/YEAR 

MAXIMUM 

 

 Dry Lumber TBD 13.5 MBF 118 MMBf/yr  
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SECTION 2:  PROCESS AND FACILITY 
DESCRIPTION 

 
 

2.1 FACILITY DESCRIPTION 
 

Interfor U.S. Inc. owns and operates the Bay Springs Sawmill facility located in Bay 
Springs, MS. The facility produces dimensional southern yellow pine (SYP) lumber and is 
categorized under North American Industrial Classification System (NAICS) code 321113 
for sawmills. The facility is currently a Title V Major Source and a PSD Major Source 
operating under Permit No. 1300-00019. The annual production at the facility is currently 
limited to 170,600 MBF/yr for existing Dry Kilns 1 and 3 (AB-002 and AB-004) combined by 
Construction Permit No. 1300-00019. 
 
The current facility production process is composed of three principal manufacturing 
processes: Green End Processing, Lumber Manufacturing, and By-Product Processing. 
This process includes a Sawmill, a Planer Mill, associated debarking and wood processing 
equipment, a batch drying kiln and a continuous drying kiln. The process begins at the 
north and south bucking lines and crook saws where oversized or crooked logs are cut out 
by the crook saw and sent offsite to other end users. Logs without apparent defects bypass 
the crook saw operations and are sent directly to the bucking saw. The cut logs are then 
sent to the north and south debarkers, which begins the sawmill operation. From the 
debarker, the logs are sent to the cut-off saw to be cut to length, then the logs are stored at 
the log decks. Undersized log lengths from the cut-off saw are sent to the lilypad and block 
chipper. From the log decks, the logs with acceptable length are sent to the chip-n-saw 
machine where the cylindrical logs are processed with high speed saws to create a 
rectangular cant. The sideboards are sent to the chipping edger. The cants are sent to the 
vertical saw arbor to be cut into dimensional lumber and then trimmed to length at the trim 
saw. The dimensional lumber is then sent to the green sorter where it is separated by 
dimension and length. The green lumber is sent to the lumber dry kilns and planer mills for 
further processing. The cut-off saw, chip-n-saw, vertical saw arbor, trim saw, and sorter are 
located inside a building with comfort fan vents. 
 
The green lumber is removed from the sorter and sent to a stacker where the lumber is 
stacked prior to being moved to the two kilns to dry. The No. 1 Kiln (AB-002) is a batch kiln, 
while No. 3 Kiln (AB-004) is a continuous dry kiln (CDK). Both kilns are direct-fired kilns 
with a 35 MMBtu/hr sawdust gasifier and a natural gas burner. Dried lumber is sent to the 
planer mill where it is planed, trimmed, sorted, and packaged for shipping. The packaged 
finished material may be stored in lumber sheds prior to shipment offsite. The planer mill 
building operations generate dry planer shavings. Trim blocks may be hogged and shipped 
offsite. Shavings from the planer and dry waste hog are routed to the planer mill cyclone 
and into a shavings bin. Material collected in the shavings bin is shipped offsite.  
 
The sawing and trimming of green and dry lumber create wood by-products that are either 
used onsite or sold off-site for various end uses (examples include: dry shavings for 
particleboard and green sawdust for chicken house bedding). Green sawdust from various 
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points in the process is now conveyed to a sawdust fuel silo to be used as fuel in the kiln 
sawdust gasifiers. A switch gate allows sawdust to flow either to the truck bin or fuel silo. 
PM emissions from the sawdust fuel silo are controlled by a cyclone. The existing truck bin 
continues to operate to allow the facility to sell a portion of the green sawdust. Bark from 
log processing is sent to the bark hog and screen and then sold. The chip-n-saw machine, 
chipper, and lilypad and block chipper produce green chips that are conveyed to a shaker 
chip screen. The screen sorts chips by size, then conveys them to a truck or rail bin to be 
shipped off-site, typically for use in pulp and paper manufacturing. The lilypad and block 
chipper, bark hog, chipper, shaker screen, and truck chip bins operate outside and 
generate fugitive PM emissions. 
 

2.2 PROPOSED MODIFICATION 
 

The facility is proposing to modify the current batch kiln No. 1 (AB-002) into a new direct-
fired continuous dry kiln, with a drying capacity of 120 MMBF/yr and a 35 MMBtu/hr 
sawdust gasifier and natural gas burner. Fuel for the burner will be supplied on site as 
sawdust. The fuel will consist of green sawdust generated by the Sawmill Operations. In 
addition, natural gas can be used as fuel for the burner in the case that there is not enough 
sawdust.  
 
The Shavings Truck Loading Bin Cyclone (AB-009) proposed in the previous PSD Permit 
Application in June 2017 by Georgia-Pacific Wood Products LLC was never installed, 
therefore, the emission calculations in this application does not include AB-009. 
 
Based on discussions with MDEQ, it is preferable for cyclone emissions to be based on 
lb/ton material throughput emission factors rather than lb/hr emission factors to better 
reflect associated emission increases from these units due to increased production from 
the kilns. Therefore, emission calculations for the Planer Mill Cyclone (AB-005) and 
Sawdust Fuel Silo Cyclone (AB-010) have been updated to use emission factors based on 
material throughput. As such, the 7,500 hours per year operating limit on AB-005 in 
Condition Number 3.B.10 of Operating Permit No. 1300-00019 is no longer applicable. 
 
The facility proposes to increase the facility-wide production limit to 230 MMBF/yr. No 
modifications are being made to existing Kiln No. 3 (AB-004). 
 
Net emission increases for VOCs for this project exceed the 40 tpy Significant Emission 
Rate (SER) threshold. A PSD review is required for VOCs for proposed Kiln No.1 (AB-002). 
Emission increases for all other pollutants are below their respective SER thresholds. 
 
 
 
 
 
 
 
 
 

z:\ifp.bms\ap21\3. permit application\ifp.bms_ap21_section02a_process_rev_1jun2022.docx;JH 
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SECTION 3:  EMISSION CALCULATIONS 
 
 
This section provides a discussion of the methodologies used in calculating emissions from the 
proposed project. Sources for emission factors and assumptions used in the calculations are also 
discussed. Detailed emission calculations can be found at the end of Section 3. 
 

3.1 EMISSION FACTORS 
 
3.1.1 DIRECT-FIRED LUMBER DRYING KILN No. 1 (AB-002) 

 
Existing Kiln No. 1 (AB-002) will be converted to a direct-fired continuous dry kiln 
(CDK) with a 35 MMBtu/hr burner fueled by green sawdust generated on site and 
natural gas. Kiln No. 1 will have a maximum lumber drying capacity of 118 MMBF/yr. 
The facility currently has a permitted drying limit of 170.6 MMBF/yr on existing kilns 
AB-002 and AB-004 combined. The proposed maximum potential drying capacity 
from Kilns No. 1 and No. 3 will be 230 MMBF/yr combined. 
 
Emission factors for direct-fired kilns using wood fuel are based on a review of 
several sources. The emission factors for PM, PM10, PM2.5, VOC, HAPs, and lead 
from lumber drying and CO and NOx from combustion are taken from publicly 
available applications, permit narratives, and/or NCASI emission factors. The 
specific sources are described further in the detailed emission calculations at the 
end of Section 3. 
 
The emission factors for SO2 from combustion are AP-42 emission factors for wood 
combustion in boilers. Greenhouse gas (GHG) emission factors are from 40 CFR 
98, the Mandatory Greenhouse Gas Reporting Rule. 

 
3.1.2 WOOD PROCESSING OPERATIONS 

 
Emissions from debarking, sawing operations, and screening are calculated based 
on the estimated potential quantity of logs the facility is capable of processing in a 
year. The quantity of logs is based on the ratio of logs processed to lumber dried.  
 
Wood processing emission factors for the Indoor Saws, Bucking Line and Crook 
Saws are based on the FIRE database for SCC 3-07-008-03 for sawdust storage 
pile handling. The emission factors for the Indoor Edger, Bark and Hog Screen, 
Truck Bark Bin, Lillypad and Green Chipper and Shaker screen are based on the 
FIRE database, SSCC Code 3-07-008-01. 
 
The emission factors for chips, sawdust, and dry shavings were determined using 
the drop point equation from AP-42, Chapter 13.2.4, Aggregate Handling and 
Storage Piles. The specific sources are described further in the detailed emission 
calculations at the end of Section 3. 
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The emission factors for the facility roads were from the PSD Permit Application 
submitted to MDEQ in June 2017 for the Bay Springs, MS facility (Previously 
Georgia-Pacific Wood Products, LLC). 
 
The PM emission factor for the Planer Mill Cyclone AB-005 and Sawdust Fuel Silo 
Cyclone AB-010 are based on a total collection efficiency of 99.999% provided in the 
manufacturer’s specifications by Fisher-Klosterman. PM10 and PM2.5 are expected to 
be 95% and 80% of total PM, respectively, according to EPA Region 10 
Memorandum: Particulate Matter Potential to Emit Emission Factors for Activities at 
Sawmills, Excluding Boilers, Located in Pacific Northwest Indian Country, May 2014. 

 

3.2 SIGNIFICANT EMISSION INCREASES 
 

The facility is an existing Major Source under PSD. For any project that occurs at an 
existing Major Source, it must be determined whether the project is considered a Major 
Modification. A project is considered a Major Modification if it causes both significant 
emission increases (Step 1) and significant net emission increases (Step 2). To determine 
if the project will cause any significant emission increases, the potential emissions of new, 
existing, and associated emission units that will be affected by this project were compared 
to their baseline emissions. The baseline period used for all pollutants is the 24-month 
period from January 2016 to December 2017. Since Cyclones AB-005 and AB-010 were 
not upgraded/installed until after 2017, a different baseline period of March 2018 to 
February 2020 is used for these cyclones. Table 3.1 summarizes the emission increases 
from this project. 

 
3.2.1 NEW EMISSION UNITS 

 
There are no new emission units in this project.  
 

3.2.2 EXISTING EMISSION UNITS 
 

The existing batch kiln, Kiln No. 1, is being upgraded to a CDK as part of this 
project. There will be emission increases from the modification of Kiln No. 1. No 
other existing emission units are being modified. 
 

3.2.3 ASSOCIATED EMISSION UNITS 
 

The wood processing operations including the sawmill, planer mill, and associated 
material handling operations are not being modified, however, there is expected to 
be emission increases from these sources due to an increased throughput from 
lumber production from this project. These units are considered associated emission 
units. 
 
The Shavings Truck Loading Bin Cyclone (AB-009) proposed in the previous PSD 
Permit Application in June 2017 by Georgia-Pacific Wood Products LLC was never 
installed, therefore, the emission calculations in this application does not include AB-
009. 
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3.2.4 CONTEMPORANEOUS EMISSION INCREASES 
 

There are no creditable emission increases from the contemporaneous period dating 
from five (5) years before the date that construction for this project will commence to 
the date the modifications will be fully operational. 
 

Table 3.1 Emission Increases Attributable to Project 

Pollutant 

New Units 
Emission 

Increases(1) 
(tpy) 

Existing 
Units 

Emission 
Increases(2) 

(tpy) 

Associated 
Units 

Emission 
Increases(3) 

(tpy) 

Total 
Emission 
Increases  

(tpy) 

PSD 
Significant 
Emission 

Rate 
Threshold  

(tpy) 

PSD 
Review 

Required? 
CO 0 0 0 0 100 No 

NOx 0 11.04 0 11.04 40 No 

SO2 0 0 0 0 40 No 

PM 0 4.295 20.48 24.78 25 No 

PM10 0 6.938 6.769 13.71 15 No 

PM2.5 0 5.144 2.027 7.171 10 No 

VOC 0 259.1 0 259.1 40 Yes 

GHG (CO2e) 0 0 0 0 75,000 No 
(1) No new unit emissions 
(2) AB-002 is being upgraded to a CDK 
(3) Associated units include wood processing equipment in the Sawmill and Planer Mill including cyclones 

 
As shown in Table 3.1 above, emission increases from this project will only exceed the 
SER threshold for VOCs. It can be determined that this project is considered a Major 
Modification, and a PSD review is required for VOCs. 

 

3.3 FACILITY-WIDE EMISSIONS SUMMARY 
 
Table 3.2 summarizes the facility-wide emissions after the proposed modifications. Detailed 
emission calculations are provided at the end of Section 3. 
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Table 3.2 Facility-Wide Emissions 

Pollutant 
Uncontrolled Emissions 

(tpy) 
Potential Emissions 

(tpy) 

CO 159.4 159.4 

NOX 30.66 30.66 

PM 92.01 60.14 

PM10 45.42 33.17 

PM2.5 23.34 17.28 

SO2 3.373 3.373 

Lead 2.79E-02 2.79E-02 

VOC 631.4 631.4 

Acetaldehyde 5.175 5.175 

Acrolein 0.6900 0.6900 

Formaldehyde 4.439 4.439 

Hexane 2.25E-02 2.25E-02 

Methanol 18.52 18.52 

Phenol 1.185 1.185 

Total HAPs 30.03 30.03 

Total GHG (CO2e)(1) 58,286 58,286 

Total GHG (CO2e) 64,250 64,250 
    (1) GHG emissions in metric tons/yr. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
z:\ifp.bms\ap21\3. permit application\ifp.bms_ap21_section03a_emissions_rev_2jun2022.docx;JH 



Table 3.3 Kilns AB-002 & AB-004 Past Total Monthly Production

Month

Total Lumber 

Produced (MBF)

24-Month Average Annual 

Production (MBF/yr)

January 13 8,162 N/A

February 13 8,719 N/A

March 13 7,430 N/A

April 13 8,586 N/A

May 13 9,547 N/A

June 13 8,653 N/A

July 13 8,399 N/A

August 13 9,932 N/A

Septembe 13 8,231 N/A

October 13 8,871 N/A

November 13 9,292 N/A

December 13 8,265 N/A

January 14 8,935 N/A

February 14 8,219 N/A

March 14 8,732 N/A

April 14 7,627 N/A

May 14 8,363 N/A

June 14 8,335 N/A

July 14 9,159 N/A

August 14 9,126 N/A

Septembe 14 8,439 N/A

October 14 8,189 N/A

November 14 8,650 N/A

December 14 8,213 103,037

January 15 7.419 98,960

February 15 8.382 94,605

March 15 8.000 90,894

April 15 8.820 86,605

May 15 8.601 81,836

June 15 1.583 77,511

July 15 6.806 73,314

August 15 9.744 68,353

Septembe 15 9.561 64,242

October 15 8.825 59,811

November 15 7.047 55,169

December 15 8.880 51,041

January 16 11,751 52,448

February 16 11,127 53,903

March 16 12,016 55,544

April 16 11,334 57,398

May 16 11,528 58,980

June 16 12,578 61,102

July 16 12,331 62,687

August 16 10,545 63,397

Septembe 16 9,612 63,984

October 16 11,767 65,773

November 16 9,808 66,351

December 16 12,099 68,294

January 17 11,552 74,067

February 17 12,238 80,181

March 17 12,379 86,367

April 17 11,689 92,207

May 17 11,559 97,982

June 17 10,547 103,255

July 17 8,577 107,540



August 17 11,654 113,362

Septembe 17 8,973 117,844

October 17 12,313 123,996

November 17 11,390 129,688

December 17 11,858 135,612

January 18 9,424 134,448

February 18 9,639 133,705

March 18 9,866 132,630

April 18 11,029 132,478

May 18 11,765 132,596

June 18 9,731 131,173

July 18 8,730 129,373

August 18 10,991 129,596

Septembe 18 7,876 128,728

October 18 9,818 127,753

November 18 7,172 126,435

December 18 6,879 123,825

January 19 8,200 122,149

February 19 6,752 119,407

March 19 8,824 117,629

April 19 10,909 117,239

May 19 10,340 116,629

June 19 9,166 115,939

July 19 9,712 116,506

August 19 10,579 115,969

Septembe 19 10,470 116,717

October 19 10,813 115,967

November 19 10,133 115,339

December 19 7,886 113,353

January 20 11,704 114,493

February 20 11,119 115,233

March 20 8,058 114,329

April 20 5,543 111,585

May 20 8,228 109,817

June 20 8,794 109,348

July 20 9,330 109,648

August 20 9,773 109,039

Septembe 20 8,558 109,380

October 20 9,984 109,464

November 20 8,939 110,347

December 20 8,686 111,250

January 21 11,195 112,748

February 21 9,039 113,891

March 21 9,639 114,299

April 21 10,663 114,176

May 21 11,125 114,568

June 21 10,122 115,046

July 21 8,208 114,294

August 21 10,917 114,463

September-21 9,760 114,108

October-21 10,743 114,073

November-21 9,694 113,854

December-21 9,098 114,460

January-22 10,919 114,068

February-22 10,765 113,891

Max
(1) N/A 135,612

Max
(2) N/A 115,233

(1)
 Baseline period to be used is January 2016-December 2017

(2)
 Cyclones AB-005 and AB-010 were not upgraded/installed until after 

2017, therefore a different baseline period is used for the emissions from 

these units. Baseline period to be used for AB-005 and AB-010 is March 

2018-February 2020.



Table 3.4A Kilns AB-002 and AB-004  Baseline Operational Information

Emission Unit

Kiln Annual 

Throughput

(MMBF/yr)

Burner Capacity

(MMBtu/hr)
AB-002 (BATCH) 67.43 35

AB-004 (CDK) 68.18 35

Total 135.6 70

Table 3.4B Kilns AB-002 and AB-004 Baseline Emissions

(lb/hr) (tpy)

CO 0.520 lb/MMBtu 2 36.40 159.4

NOx 0.064 lb/MMBtu 2 4.480 19.62

PM 0.091 lb/MBF 1 1.409 6.170

PM10 0.147 lb/MBF 1 2.276 9.967

PM2.5 0.109 lb/MBF 1 1.687 7.391

SO2 0.011 lb/MMBtu 3 0.7700 3.373

Lead 9.11E-05 lb/MMBtu 4 6.38E-03 2.79E-02

VOC 5.490 lb/MBF 2 84.99 372.3

Acetaldehyde 0.045 lb/MBF 5 0.6966 3.051

Acrolein 6.00E-03 lb/MBF 6 9.29E-02 0.4068

Formaldehyde 0.0386 lb/MBF 7 0.5976 2.617

Methanol 0.1610 lb/MBF 7 2.492 10.92

Phenol 0.0103 lb/MBF 6 0.1595 0.6984

Total HAPs 4.039 17.69

CO2 93.80 kg/MMBtu 8 6,566 57,518

CH4 7.2E-03 kg/MMBtu 8 0.5040 4.415

N2O 3.6E-03 kg/MMBtu 8 0.2520 2.208

Total GHG (CO2e) 6,654 58,286

Total GHG (CO2e)
(3)

14,669 64,250

Lumber Drying/Wood Combustion Emissions

Baseline Emissions

3) NCASI Technical Bulletin 1020 (December 2013), Table 10.4, mean value.

(2)
GHG emissions in kg/hr and metric tons/yr.

(3)
GHG emissions in lb/hr and short tons per year.

Wood Combustion Greenhouse Gas Emissions
(2)

(1)
Emission Factors are used for both continuous and batch fired kilns as they represent the collection of the best data available 

for direct fired kilns.

Emission Factor References:

1) Based on Georgia-Pacific developed emission factors using test data for Columbia, McCormick, and Bibler Brothers - 

Russellville and Rex Lumber. The maximum value of the average median plus 1 standard deviation was selected. PM includes 

on filterable particular matter. PM10  and PM2.5  based on average % of filterable PM to filterable PM10  and PM2.5 from Columbia 

and McCormick fractional analysis plus condensable PM.

2) Based on Georgia-Pacific developed emission factors using test data for Columbia, McCormick, and Bibler Brothers - 

Russellville and Rex Lumber. The selected factor is the median plus one standad deviation of available data. VOC is based on 

the WPP1 methodology where COX (as WPP1) equals VOX (as C3H8) plus MEOH and HCHO minus 0.458 times 0.65 times 

methanol emission rate.

Pollutant Emission Factor
(1)

Reference

4) NCASI Technical Bulletin 1013 (March 2013), Table 4.3, maximum of the mean and median values plus two standard 

deviations for all available classes of boilers/control devices.

5) Average of acetaldehyde emission factors from NCASI Technical Bulletin 845, Table BB.1.

6) Emission factor for lumber kilns from NCASI February 2013 Wood Products Air Emission Factor Database.

7) Emission factor for direct-fired southern pine drying kilns based on NCASI data.

8) 40 CFR 98 - Mandatory Greenhouse Gas Reporting Rule Tables C-1 and C-2. CH4 and N2O emissions are multiplied by the 

global warming potentials found in Table A-1 in order to calculate total GHG emissions.



Table 3.5A Wood Processing Emission Factors

PM PM10 PM2.5 Units

AB-001 - Dimensional Lumber Sawmill (Indoor Saws) 1.00 0.36 0.19 lb/ton sawdust 90% 1, 4

AB-001 - Dimensional Lumber Sawmill (Indoor Edger) 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 90% 2, 4

AB-006 - Plant Roads 1.40E-04 3.00E-05 3.30E-06 ton/MBF 0% 6

FS-001 - North and South Bucking Line and Crook Saws 1.00 0.36 0.19 lb/ton sawdust 0% 1

FS-002 - North and South Ring Debarkers 2.00E-02 1.10E-02 3.80E-03 lb/ton logs processed 0% 2

FS-003 - Bark and Hog Screen 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 0% 2

FS-003 - Truck Bark Bin 4.23E-05 2.00E-05 3.03E-06 lb/ton throughput 0% 3

FS-004 - Lillypad and Block Chipper 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 0% 2

FS-005 - Green Chipper 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 0% 2

FS-006 - Shaker Screen 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 50% 2, 5

FS-007 - Green Chip Truck Bin and Railcar Loading 4.23E-05 2.00E-05 3.03E-06 lb/ton throughput 0% 3

FS-008 - Green Sawdust Truck Bin 4.23E-05 2.00E-05 3.03E-06 lb/ton throughput 0% 3

FS-009 - Dry Planer Shavings Truck Loadout 3.12E-04 1.48E-04 2.23E-05 lb/ton throughput 0% 3

Table 3.5B Aggregate Handling and Storage Pile Emission Factor Equation

Source
PM Particle Size Multiplier (k)

(sawdust) 0.74 dimensionless
1

PM10 Particle Size Multiplier (k)

(sawdust) 0.35 dimensionless
1

PM2.5 Particle Size Multiplier (k)

(sawdust) 0.053 dimensionless
1

Mean Wind Speed (U) 7.24 miles/hour 2

Material Moisture Content (M) (Dry Shavings) 12 % 3

Material Moisture Content (M) (Green) 50 % 4

Source Notes:

1) AP 42, Chapter 13.2.4 Aggregate Handling and Storage Piles.

2) 30-year mean wind speed observed at Jackson Municipal Airport.

3) Estimate for dry shavings.

4) Estimate for green wood.

Table 3.5C Aggregate Handling and Storage Pile Emission Factors

Particulate Emission Factors (Material Handling)

PM Emission Factor 4.23E-05 lb/ton 3.12E-04 lb/ton

PM10 Emission Factor 2.00E-05 lb/ton 1.48E-04 lb/ton

PM2.5 Emission Factor 3.03E-06 lb/ton 2.23E-05 lb/ton

5) Source is covered. Therefore, assumed control efficiency = 50%

Green Wood Dry Wood

Equation Inputs

4) Source is located indoors. Therefore, assumed control efficiency = 90%

Emission Factor Equation

E = k(0.0032) x [(U/5)^1.3] / [(M/2)^1.4]

Reference

Emission Factors

1) Emission factor based on the FIRE database for SCC 3-07-008-03 for sawdust storage pile handling. Emissions assumed similar since sawing is creating sawdust. PM CALC: SCC Code 3-07-008-02 (Log Sawing): 

PM2.5 = 19% of PM

2) Emission factor per FIRE database, SSCC Code 3-07-008-01, Log Debarking, EPA PM CALC database for SCC Code 3-07-008-01 (Log Debarking) PM2.5 = 19% of PM

3) Emission factors determined using the drop point equation from AP-42, Chapter 13.2.4, Aggregate Handling and Storage Piles. The equation used to calculate the emission factors shown below.

Emission Factor References:

Source

Control Efficiency

(%)

6) Plant road emission factors from PSD Permit Application submitted to MDEQ in June 2017 for the Bay Springs, MS facility (previously Georgia-Pacific Wood Products LLC).



Table 3.5D Wood Processing Baseline Throughputs
Material

Lumber Produced
(1) 135,611,963 BF lumber

Lumber Produced (green basis)
(2) 338,465 tons lumber

Lumber Produced (dry basis)
(3) 213,589 tons lumber

Sawdust from AB-001 36,432 tons sawdust

Sideboards from AB-001 176,284 tons sideboards

Sawdust from FS-001 588 tons sawdust

Logs Processed 587,613 tons logs

Bark Produced 50,535 tons bark

Blocks from FS-004 5,876 tons blocks

Blocks from FS-005 10,577 tons blocks

Chips Produced 161,593 tons chips

Dry Planer Shavings 28,407 tons dry shavings

Table 3.5E Wood Processing Baseline Emissions

PM PM10 PM2.5

AB-001 - Dimensional Lumber Sawmill (Indoor Saws) 36,432 tons sawdust 1.822 0.6558 0.3461

AB-001 - Dimensional Lumber Sawmill (Indoor Edger) 176,284 tons sideboards 0.1763 9.70E-02 3.35E-02

AB-006 - Plant Roads 135,612 MBF 18.99 4.068 0.4475

FS-001 - North and South Bucking Line and Crook Saws 588 tons sawdust 0.2938 0.1058 5.58E-02

FS-002 - North and South Ring Debarkers 587,613 tons logs 5.876 3.232 1.116

FS-003 - Bark and Hog Screen 50,535 tons bark 0.5053 0.2779 9.60E-02

FS-003 - Truck Bark Bin 50,535 tons bark 1.07E-03 5.05E-04 7.65E-05

FS-004 - Lillypad and Block Chipper 5,876 tons blocks 5.88E-02 3.23E-02 1.12E-02

FS-005 - Green Chipper 10,577 tons blocks 0.1058 5.82E-02 2.01E-02

FS-006 - Shaker Screen 161,593 tons green chips 0.8080 0.4444 0.1535

FS-007 - Green Chip Truck Bin and Railcar Loading 161,593 tons green chips 3.42E-03 1.62E-03 2.45E-04

FS-008 - Green Sawdust Truck Bin 36,432 tons sawdust 7.70E-04 3.64E-04 5.52E-05

FS-009 - Dry Planer Shavings Truck Loadout 28,407 tons dry shavings 4.43E-03 2.10E-03 3.17E-04

Totals 28.64 8.976 2.281

Baseline Throughput

(1)
Actual production from baseline period January 2016-December 2017.

(2)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and green pine density of 59.9 lb/ft3. 

(3)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and dry pine density of 37.8 lb/ft3. 

Source Baseline Throughput

Baseline Emissions (tpy)



PM PM10 PM2.5 Units

AB-005 Planer Mill Cyclone 0.02 0.019 0.016 lb/ton 1, 2

AB-010 Sawdust Fuel Silo Cyclone 0.02 0.019 0.016 lb/ton 1, 2

Table 3.6B Cyclone Baseline Throughputs

Material

Lumber Produced
(1) 115,232,735 BF lumber

Lumber Produced (green basis)
(2) 287,602 tons lumber

Lumber Produced (dry basis)
(3) 181,492 tons lumber

Logs Processed 499,309 tons logs

Green Sawdust to AB-010 30,957 tons sawdust

Dry Shavings to AB-005 24,138 tons dry shavings

Table 3.6C Cyclone Baseline Emissions

PM PM10 PM2.5

AB-005 Planer Mill Cyclone 24,138 tons 0.2414 0.2293 0.1931

AB-010 Sawdust Fuel Silo Cyclone 30,957 tons 0.3096 0.2941 0.2477

Totals 0.5510 0.5234 0.4408

2) According to EPA Region 10 Memorandum: Particulate Matter Potential to Emit Emission Factors for Activities at Sawmills, Excluding Boilers, Located in Pacific Northwest Indian Country, 

May 2014, PM10  is 95% of PM and PM2.5 is 80% of PM for pneumatic conveyance of material through high efficiency cyclones to a bin.

Baseline Throughput

(2)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and green pine density of 59.9 lb/ft3. 

(3)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and dry pine density of 37.8 lb/ft3. 

Source Baseline Throughput

Baseline Emissions (tpy)

(1)
Actual production from baseline period March 2018-February 2020.

Emission Factor References:

1) PM emission factor based on manufacture specifications for cyclone total collection efficiency of 99.999% from Fisher-Klosterman.

Table 3.6A Cyclone Emission Factors

Source

Emission Factors

Reference



Table 3.7A Kilns AB-002 and AB-004 Potential Operational Information

Emission Unit

Kiln Annual 

Throughput
(1)

(MMBF/yr)

Burner Capacity

(MMBtu/hr)

AB-002 (CDK) 118 35

AB-004 (CDK) 112 35

Total 230 70

Table 3.7B Kilns AB-002 and AB-004 Potential Emissions with Wood Burner

(lb/hr) (tpy)

CO 0.520 lb/MMBtu 1 36.40 159.4

NOx 0.064 lb/MMBtu 1 4.480 19.62

PM 0.091 lb/MBF 2 2.389 10.47

PM10 0.147 lb/MBF 2 3.860 16.91

PM2.5 0.109 lb/MBF 2 2.862 12.54

SO2 0.011 lb/MMBtu 3 0.7700 3.373

Lead 9.11E-05 lb/MMBtu 4 6.38E-03 2.79E-02

VOC 5.490 lb/MBF 1 144.1 631.4

Acetaldehyde 0.045 lb/MBF 5 1.182 5.175

Acrolein 6.00E-03 lb/MBF 6 0.1575 0.6900

Formaldehyde 0.0386 lb/MBF 7 1.013 4.439

Methanol 0.1610 lb/MBF 7 4.227 18.52

Phenol 0.0103 lb/MBF 6 0.2704 1.185

Total HAPs 6.850 30.00

CO2 93.80 kg/MMBtu 8 6,566 57,518

CH4 7.2E-03 kg/MMBtu 8 0.5040 4.415

N2O 3.6E-03 kg/MMBtu 8 0.2520 2.208

Total GHG (CO2e) 6,654 58,286

Total GHG (CO2e)
(3)

14,669 64,250

5) Average of acetaldehyde emission factors from NCASI Technical Bulletin 845, Table BB.1.

6) Emission factor for lumber kilns from NCASI February 2013 Wood Products Air Emission Factor Database.

7) Emission factor for direct-fired southern pine drying kilns based on NCASI data.

8) 40 CFR 98 - Mandatory Greenhouse Gas Reporting Rule Tables C-1 and C-2. CH4 and N2O emissions are multiplied by the 

global warming potentials found in Table A-1 in order to calculate total GHG emissions.

4) NCASI Technical Bulletin 1013 (March 2013), Table 4.3, maximum of the mean and median values plus two standard 

deviations for all available classes of boilers/control devices.

(3)
GHG emissions in lb/hr and short tons per year.

Emission Factor References:

2) Based on Georgia-Pacific developed emission factors using test data for Columbia, McCormick, and Bibler Brothers - 

Russellville and Rex Lumber. The maximum value of the average median plus 1 standard deviation was selected. PM includes 

on filterable particular matter. PM10  and PM2.5  based on average % of filterable PM to filterable PM10  and PM2.5 from Columbia 

and McCormick fractional analysis plus condensable PM.

1) Based on Georgia-Pacific developed emission factors using test data for Columbia, McCormick, and Bibler Brothers - 

Russellville and Rex Lumber. The selected factor is the median plus one standad deviation of available data. VOC is based on 

the WPP1 methodology where COX (as WPP1) equals VOX (as C3H8) plus MEOH and HCHO minus 0.458 times 0.65 times 

methanol emission rate.

3) NCASI Technical Bulletin 1020 (December 2013), Table 10.4, mean value.

(2)
GHG emissions in kg/hr and metric tons/yr.

(1)
Based on drying capacity of kilns: 118,000 MBF/yr for AB-002, 112,000 MBF/yr for AB-004.

Pollutant Emission Factor
(1)

Reference

Potential Emissions

Lumber Drying/Wood Combustion Emissions

Wood Combustion Greenhouse Gas Emissions
(2)

(1)
Emission Factors are used for both continuous and batch fired kilns as they represent the collection of the best data available 

for direct fired kilns.



Table 3.8A Kilns AB-002 and AB-004 Potential Operational Information

Emission Unit

Kiln Annual 

Throughput
(1)

(MMBF/yr)

Burner Capacity

(MMBtu/hr)

AB-002 (CDK) 118 35

AB-004 (CDK) 112 35

Total 230 70

Table 3.8B Kilns AB-002 and AB-004 Potential Emissions with Natural Gas Burner

(lb/hr) (tpy)

CO 0.082 lb/MMBtu 1 5.740 25.14

NOx 0.10 lb/MMBtu 1 7.000 30.66

PM 0.0019 lb/MMBtu 1 0.1330 0.5825

PM10 0.0074 lb/MMBtu 1 0.5180 2.269

PM2.5 0.0074 lb/MMBtu 1 0.5180 2.269

SO2 0.0006 lb/MMBtu 1 4.20E-02 0.1840

Lead 4.87E-07 lb/MMBtu 1 3.41E-05 1.49E-04

VOC 5.490 lb/MBF 2 144.1 631.4

Acetaldehyde 0.045 lb/MBF 3 1.182 5.175

Acrolein 6.00E-03 lb/MBF 4 0.1575 0.6900

Formaldehyde 0.0386 lb/MBF 5 1.013 4.439

Hexane 7.35E-05 lb/MMBtu 6 5.15E-03 2.25E-02

Methanol 0.1610 lb/MBF 5 4.227 18.52

Phenol 0.0103 lb/MBF 4 0.2704 1.185

Total HAPs 6.855 30.03

CO2 53.06 kg/MMBtu 7 3,714 32,536

CH4 1.0E-03 kg/MMBtu 7 7.00E-02 0.613

N2O 1.0E-04 kg/MMBtu 7 7.00E-03 6.13E-02

Total GHG (CO2e) 3,718 32,570

Total GHG (CO2e)
(3)

8,197 35,902

(1)
Emission Factors are used for both continuous and batch fired kilns as they represent the collection of the best data available 

for direct fired kilns.
(2)

GHG emissions in kg/hr and metric tons/yr.

5) Emission factor for direct-fired southern pine drying kilns based on NCASI data.

2) Based on Georgia-Pacific developed emission factors using test data for Columbia, McCormick, and Bibler Brothers - 

Russellville and Rex Lumber. The selected factor is the median plus one standad deviation of available data. VOC is based on 

the WPP1 methodology where COX (as WPP1) equals VOX (as C3H8) plus MEOH and HCHO minus 0.458 times 0.65 times 

methanol emission rate.

3) Average of acetaldehyde emission factors from NCASI Technical Bulletin 845, Table BB.1.

4) Emission factor for lumber kilns from NCASI February 2013 Wood Products Air Emission Factor Database.

(3)
GHG emissions in lb/hr and short tons per year.

Emission Factor References:

1) Emission factors from AP-42, Chapter 1.4, converted from lb/MMscf to lb/MMBtu using the higher heating value given in 40 

CFR 98, Table C-1.

6) AP 42, Chapter 1.4 Natural Gas Combustion, Table 1.4-3.

7) 40 CFR 98 - Mandatory Greenhouse Gas Reporting Rule Tables C-1 and C-2. CH4 and N2O are multiplied by the global 

warming potentials found in Table A-1 in order to calculate total GHG emissions

(1)
Based on drying capacity of kilns: 118,000 MBF/yr for AB-002, 112,000 MBF/yr for AB-004.

Pollutant Emission Factor
(1)

Reference

Potential Emissions

Natural Gas Combustion Emissions

Natural Gas Combustion Greenhouse Gas Emissions
(2)



Sawdust Natural Gas

CO 159.4 25.14 159.4 Sawdust

NOX 19.62 30.66 30.66 Natural Gas

PM 10.47 0.5825 10.47 Sawdust

PM10 16.91 2.269 16.91 Sawdust

PM2.5 12.54 2.269 12.54 Sawdust

SO2 3.373 0.1840 3.373 Sawdust

Lead 2.79E-02 1.49E-04 2.79E-02 Sawdust

VOC 631.4 631.4 631.4 Same

Acetaldehyde 5.175 5.175 5.175 Same

Acrolein 0.6900 0.6900 0.6900 Same

Formaldehyde 4.439 4.439 4.439 Same

Hexane 0 2.25E-02 2.25E-02 Natural Gas

Methanol 18.52 18.515 18.52 Same

Phenol 1.185 1.185 1.185 Same

Total HAPs 30.00 30.03 30.03 Natural Gas

Total GHG (CO2e)
(2)

58,286 32,570 58,286 Sawdust

Total GHG (CO2e)
(3)

64,250 35,902 64,250 Sawdust

Table 3.9 Kilns AB-002 and AB-004 Fuel Comparison

(1)
Worst-case total HAPs emissions is the highest total HAPs between the two fuels, and not the sum of worst-case individual 

HAPs.

(2)
GHG emissions in kg/hr and metric tons/yr.

(3)
GHG emissions in lb/hr and short tons/yr.

Pollutant

Potential Emissions (tpy) Worst-Case 

Emissions (tpy) Worst-Case Fuel



Table 3.10A Wood Processing Emission Factors

PM PM10 PM2.5 Units

AB-001 - Dimensional Lumber Sawmill (Indoor Saws) 1.00 0.36 0.19 lb/ton sawdust 90% 1, 4

AB-001 - Dimensional Lumber Sawmill (Indoor Edger) 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 90% 2, 4

AB-006 - Plant Roads 1.40E-04 3.00E-05 3.30E-06 ton/MBF 0% 6

FS-001 - North and South Bucking Line and Crook Saws 1.00 0.36 0.19 lb/ton sawdust 0% 1

FS-002 - North and South Ring Debarkers 2.00E-02 1.10E-02 3.80E-03 lb/ton logs processed 0% 2

FS-003 - Bark and Hog Screen 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 0% 2

FS-003 - Truck Bark Bin 4.23E-05 2.00E-05 3.03E-06 lb/ton throughput 0% 3

FS-004 - Lillypad and Block Chipper 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 0% 2

FS-005 - Green Chipper 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 0% 2

FS-006 - Shaker Screen 2.00E-02 1.10E-02 3.80E-03 lb/ton material processed 50% 2, 5

FS-007 - Green Chip Truck Bin and Railcar Loading 4.23E-05 2.00E-05 3.03E-06 lb/ton throughput 0% 3

FS-008 - Green Sawdust Truck Bin 4.23E-05 2.00E-05 3.03E-06 lb/ton throughput 0% 3

FS-009 - Dry Planer Shavings Truck Loadout 3.12E-04 1.48E-04 2.23E-05 lb/ton throughput 0% 3

Table 3.10B Aggregate Handling and Storage Pile Emission Factor Equation

Source
PM Particle Size Multiplier (k)

(sawdust) 0.74 dimensionless
1

PM10 Particle Size Multiplier (k)

(sawdust) 0.35 dimensionless
1

PM2.5 Particle Size Multiplier (k)

(sawdust) 0.053 dimensionless
1

Mean Wind Speed (U) 7.24 miles/hour 2

Material Moisture Content (M) (Dry Shavings) 12 % 3

Material Moisture Content (M) (Green) 50 % 4

Source Notes:

1) AP 42, Chapter 13.2.4 Aggregate Handling and Storage Piles.

2) 30-year mean wind speed observed at Jackson Municipal Airport.

3) Estimate for dry shavings.

4) Estimate for green wood.

Table 3.10C Aggregate Handling and Storage Pile Emission Factors
Particulate Emission Factors (Material Handling)

PM Emission Factor 4.23E-05 lb/ton 3.12E-04 lb/ton

PM10 Emission Factor 2.00E-05 lb/ton 1.48E-04 lb/ton

PM2.5 Emission Factor 3.03E-06 lb/ton 2.23E-05 lb/ton

Green Wood Dry Wood

6) Plant road emission factors from PSD Permit Application submitted to MDEQ in June 2017 for the Bay Springs, MS facility (previously Georgia-Pacific Wood Products LLC).

Source

Emission Factors
Control Efficiency

(%) Reference

Emission Factor References:

1) Emission factor based on the FIRE database for SCC 3-07-008-03 for sawdust storage pile handling. Emissions assumed similar since sawing is creating sawdust. PM CALC: SCC Code 3-07-008-02 (Log Sawing): 

PM2.5 = 19% of PM

2) Emission factor per FIRE database, SSCC Code 3-07-008-01, Log Debarking, EPA PM CALC database for SCC Code 3-07-008-01 (Log Debarking) PM2.5 = 19% of PM

3) Emission factors determined using the drop point equation from AP-42, Chapter 13.2.4, Aggregate Handling and Storage Piles. The equation used to calculate the emission factors shown below.

4) Source is located indoors. Therefore, assumed control efficiency = 90%

5) Source is covered. Therefore, assumed control efficiency = 50%

Emission Factor Equation

E = k(0.0032) x [(U/5)^1.3] / [(M/2)^1.4]

Equation Inputs



Table 3.10D Wood Processing Potential Throughputs

Material

Lumber Produced
(1) 230,000,000 BF lumber

Lumber Produced (green basis)
(2) 574,042 tons lumber

Lumber Produced (dry basis)
(3) 362,250 tons lumber

Sawdust from AB-001 61,789 tons sawdust

Sideboards from AB-001 298,980 tons sideboards

Sawdust from FS-001 997 tons sawdust

Logs Processed 996,600 tons logs

Bark Produced 85,708 tons bark

Blocks from FS-004 9,966 tons blocks

Blocks from FS-005 17,939 tons blocks

Chips Produced 274,065 tons chips

Dry Planer Shavings 48,179 tons dry shavings

Table 3.10E Wood Processing Potential Emissions

PM PM10 PM2.5

AB-001 - Dimensional Lumber Sawmill (Indoor Saws) 61,789 tons sawdust 3.089 1.112 0.5870

AB-001 - Dimensional Lumber Sawmill (Indoor Edger) 298,980 tons sideboards 0.2990 0.1644 5.68E-02

AB-006 - Plant Roads 230,000 MBF 32.20 6.900 0.7590

FS-001 - North and South Bucking Line and Crook Saws 997 tons sawdust 0.4983 0.1794 9.47E-02

FS-002 - North and South Ring Debarkers 996,600 tons logs 9.97 5.481 1.894

FS-003 - Bark and Hog Screen 85,708 tons bark 0.8571 0.4714 0.1628

FS-003 - Truck Bark Bin 85,708 tons bark 1.81E-03 8.57E-04 1.30E-04

FS-004 - Lillypad and Block Chipper 9,966 tons blocks 0.0997 5.48E-02 1.89E-02

FS-005 - Green Chipper 17,939 tons blocks 0.1794 9.87E-02 3.41E-02

FS-006 - Shaker Screen 274,065 tons green chips 1.370 0.7537 0.2604

FS-007 - Green Chip Truck Bin and Railcar Loading 274,065 tons green chips 5.80E-03 2.74E-03 4.15E-04

FS-008 - Green Sawdust Truck Bin 61,789 tons sawdust 1.31E-03 6.18E-04 9.36E-05

FS-009 - Dry Planer Shavings Truck Loadout 48,179 tons dry shavings 7.51E-03 3.55E-03 5.38E-04

Totals 48.58 15.22 3.868

Potential Throughput

(1)
Drying capacity of Kilns AB-002 and AB-004 combined.

(2)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and green pine density of 59.9 lb/ft3. 

(3)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and dry pine density of 37.8 lb/ft3. 

Source Potential Throughput

Potential Emissions (tpy)



PM PM10 PM2.5 Units

AB-005 Planer Mill Cyclone 0.02 0.019 0.016 lb/ton 1, 2

AB-010 Sawdust Fuel Silo Cyclone 0.02 0.019 0.016 lb/ton 1, 2

Table 3.11B Cyclone Potential Throughputs

Material

Lumber Produced
(1) 230,000,000 BF lumber

Lumber Produced (green basis)
(2) 574,042 tons lumber

Lumber Produced (dry basis)
(3) 362,250 tons lumber

Logs Processed 996,600 tons logs

Green Sawdust to AB-010 61,789 tons sawdust

Dry Shavings to AB-005 48,179 tons dry shavings

Table 3.11C Cyclone Potential Emissions

PM PM10 PM2.5

AB-005 Planer Mill Cyclone 48,179 tons 0.4818 0.4577 0.3854

AB-010 Sawdust Fuel Silo Cyclone 61,789 tons 0.6179 0.5870 0.4943

Totals 1.100 1.045 0.8797

2) According to EPA Region 10 Memorandum: Particulate Matter Potential to Emit Emission Factors for Activities at Sawmills, Excluding Boilers, Located in Pacific Northwest Indian Country, 

May 2014, PM10  is 95% of PM and PM2.5 is 80% of PM for pneumatic conveyance of material through high efficiency cyclones to a bin.

Potential Throughput

Source Potential Throughput

Potential Emissions (tpy)

(1)
Drying capacity of Kilns AB-002 and AB-004 combined.

(2)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and green pine density of 59.9 lb/ft3. 

(3)
Weight of lumber calculated based on 12 BF/ft3 conversion factor and dry pine density of 37.8 lb/ft3. 

Emission Factor References:

1) PM emission factor based on manufacture specifications for cyclone total collection efficiency of 99.999% from Fisher-Klosterman.

Table 3.11A Cyclone Emission Factors

Source

Emission Factors

Reference



Table 3.12 Emission Increases from Project

Pollutant

New Units 

Emission 

Increases
(1)

(tpy)

Existing 

Units 

Emission 

Increases
(2)

(tpy)

Associated 

Units 

Emission 

Increases
(3)

(tpy)

Total 

Emission 

Increases 

(tpy)

PSD 

Significant 

Emission 

Rate 

Threshold 

(tpy)

PSD Review 

Required?

CO 0 0 0 0 100 No

NOx 0 11.04 0 11.04 40 No

SO2 0 0 0 0 40 No

PM 0 4.295 20.48 24.78 25 No

PM10 0 6.938 6.769 13.71 15 No

PM2.5 0 5.144 2.027 7.171 10 No

VOC 0 259.1 0 259.1 40 Yes

GHG (CO2e) 0 0 0 0 75,000 No
(1)

No new unit emissions.
(2)

AB-002 is being upgraded to a CDK
(3)

Associated units include wood processing equipment in the Sawmill and Planer Mill including cyclones
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SECTION 4:  REGULATORY REVIEW 
 
This section provides a review of the federal and state air quality regulations applicable to the 
proposed project. The applicability of PSD regulations, New Source Performance Standards 
(NSPS), National Emission Standards for Hazardous Air Pollutants (NESHAP), the Title V permit 
program, and the MDEQ Air Regulations are discussed. Since the only source being modified is 
Kiln 1 (AB-002), the regulatory review will be limited to only the kiln. 
 

4.1 FEDERAL REGULATIONS 
 

4.1.1 PSD REGULATIONS 
 
The Interfor U.S. Inc. Bay Springs, MS facility is a major source under PSD 
regulations since it has the potential to emit over 250 tons per year of VOC. Any 
modification at a major source must be reviewed to determine if the modification will 
result in emission increases above the Significant Emission Rate (SER) threshold for 
any regulated pollutant. The net emissions increase analysis presented in Section 3 
of this application determined that the proposed modification would result in a VOC 
emission increase greater than the 40 tons per year SER threshold. Therefore, the 
modification is subject to PSD review for VOC. See Sections 6 and 7 of this 
application for PSD BACT analysis and impact analysis. 
 

4.1.2 NEW SOURCE PERFORMANCE STANDARDS 
 
NSPS are pollution control standards which have been developed for specific 
industries or processes. A review of NSPS contained in 40 CFR, Part 60 determined 
that no NSPS are applicable to lumber drying kilns. 
 

4.1.3 NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIR POLLUTANTS  
 
NESHAPs are air pollution control standards which have been developed to limit 
emissions of Hazardous Air Pollutants (HAPs). The standards establish emission 
limits which are typically based on the Maximum Achievable Control Technology 
(MACT) for the specific process. 
 
The only standard applicable to the lumber drying kiln is 40 CFR, Part 63 Subpart 
DDDD – National Emission Standards for Hazardous Air Pollutants: Plywood and 
Composite Wood Products. The standard is applicable because the facility is a 
producer of kiln-dried lumber and is a major source of HAPs. The only requirement 
of Subpart DDDD applicable to the facility is the initial notification requirement. 

 
4.1.4 TITLE V PERMIT PROGRAM 

 
The facility is a major source with respect to Title V as its potential emissions for 
several pollutants are above the Title V major source thresholds. The facility 
currently operates under Title V Permit No. 1300-00019. The proposed project will 
require a significant modification to the Title V Permit. All Title V Permit Application 
requirements will be satisfied by this application.  
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4.2 MDEQ AIR REGULATIONS 
 
4.2.1 MDEQ AIR REGULATION CHAPTER 1, RULE 1.3 –  
 SPECIFIC CRITERIA FOR SOURCES OF PARTICULATE MATTER 

 
Rule 1.3.B regulates the opacity of ambient air contaminants. No person shall 
cause, allow, or permit the discharge into the ambient air from any point source or 
emissions, any air contaminant of such opacity as to obscure the observer’s view to 
a degree in excess of 40% opacity. Rule 1.3.B is applicable to Kiln 1 and the 
associated wood processing equipment. 
 
Rule 1.3.F regulates PM emissions from manufacturing processes. PM emissions 
are limited to the rate given by: 
 

E = 4.1p0.67 
 
Where E is the emission rate in pounds per hour and p is the process weight input 
rate in tons per hour. As demonstrated in Table 4.1, the emission sources affected 
by this project comply with the allowable emission rates established under Rule 
1.3.F. 
 

Table 4.1 Allowable PM Emissions 

Source 

Process 
Weight, P 
(tons/hr) 

Allowable 
Emission 
Rate, E 
(lb/hr) 

Potential PM 
Emissions 

(lb/hr) In Compliance? 
AB-002 (CDK) 33.62 43.21 1.236 Yes 

AB-004 (CDK) 31.91 41.73 1.153 Yes 

AB-001 - Dimensional Lumber 
Sawmill (Indoor Saws) 

39.84 48.42 0.8950 Yes 

AB-001 - Dimensional Lumber 
Sawmill (Indoor Edger) 

43.31 51.20 8.66E-02 Yes 

AB-005 Planer Mill Cyclone 6.978 15.07 1.40E-01 Yes 

AB-010 Sawdust Fuel Silo Cyclone 8.950 17.80 1.79E-01 Yes 

FS-001 - North and South Bucking 
Line and Crook Saws 

144.4 114.7 0.1444 Yes 

FS-002 - North and South Ring 
Debarkers 

144.4 114.7 2.887 Yes 

FS-003 - Bark and Hog Screen 12.41 22.17 0.2483 Yes 

FS-003 - Truck Bark Bin 12.41 22.17 5.25E-04 Yes 

FS-004 - Lillypad and Block Chipper 1.444 5.243 2.89E-02 Yes 

FS-005 - Green Chipper 2.598 7.774 5.20E-02 Yes 

FS-006 - Shaker Screen 39.70 48.30 0.3970 Yes 

FS-007 - Green Chip Truck Bin and 
Railcar Loading 

39.70 48.30 1.68E-03 Yes 

FS-008 - Green Sawdust Truck Bin 8.950 17.80 3.79E-04 Yes 

FS-009 - Dry Planer Shavings Truck 
Loadout 

6.978 15.07 2.18E-03 Yes 

z:\ifp.bms\ap21\3. permit application\ifp.bms_ap21_section04_regulatory_rev_2jun2022.docx;JH 
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SECTION 7:  ADDITIONAL IMPACTS 
ANALYSIS 

 
 

7.1 OZONE AMBIENT IMPACT ANALYSIS 
 
Ozone is formed by the interaction of VOCs, NOX, and sunlight. Because the proposed 
modification will result in a significant increase of VOCs, an ozone impact analysis must be 
conducted to determine the effect of the increased VOC emissions on the ambient ozone 
concentration in the area surrounding the facility. Since the increase in VOC emissions 
exceeds 100 tons per year, an evaluation is required to determine if existing ozone 
monitoring data can be used in the place of pre-construction monitoring data. 
 
As recommended in 40 CFR Part 51 Appendix W – Guideline on Air Quality Models and in 
EPA’s Revised Draft Guidance for Ozone and Fine Particulate Matter Permit Modeling 
(September 2021), the Tier 1 approach can be utilized to evaluate the effects of the 
precursors VOC and NOX on secondary formation of ozone. The Tier 1 approach consists 
of using existing technically credible and appropriate relationships between emissions and 
previous modeling results to evaluate a source’s impacts. In April 2019, the EPA released 
the Guidance on the Development of Modeled Emission Rates for Precursors (MERPS) as 
a Tier 1 Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program (April 
30, 2019) (MERP Guidance). The MERP Guidance allows the use of properly supported 
MERPs to relate modeled downwind impacts with an air quality threshold that is used to 
determine if such an impact causes or contributes to a violation of the appropriate National 
Ambient Air Quality Standards (NAAQS). Table 4-1 of the MERP Guidance provides MERP 
values derived from EPA modeling results for different climate zones in the United States. 
EPA recommends that the combined VOC and NOX precursor impacts on 8-hr daily 
maximum ozone be considered to determine if the project source’s air quality impact would 
exceed the ozone Significant Impact Level (SIL). 
 
For this demonstration, the lowest VOC and NOX MERP values (2,307 tpy and 190 tpy, 
respectively) for the South climate zone were conservatively chosen for the Interfor U.S. 
Inc. facility located in Bay Springs, MS. As shown in Tables 3.1 and 3.12 of this application, 
the increases of VOC and NOX emissions from this project is 259.1 tpy and 11.04 tpy, 
respectively. The additive precursor impacts on 8-hr daily maximum ozone is given by: 
 

(
259.1 tpy VOC

2,307 tpy VOC MERP
+

11.04 tpy NOX

190 tpy NOX MERP
) × 100 = 17.04% 

 
A value less than 100% indicates that the ozone SIL would not be exceeded when 
considering the combined impacts of the VOC and NOX. Thus, the impacts associated with 
both VOC and NOX from this project would be expected to be below the EPA 
recommended 8-hr ozone SIL. 
 
Existing ozone monitoring data for the local area surrounding the facility was also used as 
an additional ozone impact analysis. Existing ozone monitoring data is provided for several 
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locations in MDEQ’s 2021 Air Quality Data Summary Report. The facility is located in Bay 
Springs, Jasper County, MS. The closest monitoring sites to the facility are all located in 
areas considered to be more urban than Bay Springs. These sites provide conservative 
representations for the area quality surrounding the facility. Of these sites, the closest one 
is the Meridian, Lauderdale County, MS location, located approximately 43 miles from the 
facility. 
 
The MDEQ 2021 Air Quality Data Summary Report lists the three-year averages of the 
annual fourth highest daily maximum 8-hr ozone concentrations, which is the metric used 
to determine compliance with the ozone standard. The monitoring data shows that the 
2021 design ozone value for the Meridian site is 0.054 ppm, which is 22.9% below the 
2015 8-hr ozone standard of 0.070 ppm. 

 
The increases of VOC and NOX emissions from this project (259.1 tpy and 11.04 tpy, 
respectively) are compared to the total annual emissions of VOC and NOX in the 
surrounding area of Jasper County (24,561 tpy and 1,192 tpy, respectively). Total 
emissions for Jasper County were obtained from the latest National Emission Inventory 
Report released by the EPA in 2017. The emission increases are equal to 1.05% of the 
total VOC emissions and 0.93% of the total NOX emissions in the surrounding area. This 
analysis demonstrates that the project will not have a significant impact on ozone 
concentrations. 

 

7.2 CLASS I AREA IMPACT ANALYSIS 
 
Certain national park and wilderness areas are designated as Class I areas and are given 
special protection under PSD regulations. As shown in Figure 7.1 at the end of Section 7, 
there is one Class I area located within 300 km of the facility: 
 

• Breton Wilderness Area 246 km 
 
The proposed modification triggers PSD review for VOCs only. A PSD application must 
demonstrate that PSD increments are not exceeded in nearby Class I areas. The 
application must also demonstrate that there are no adverse effects on visibility or Air 
Quality Related Values (AQRVs) in Class I areas. No PSD increments have been 
established for VOC. There are also no adverse impacts on visibility or AQRVs associated 
with VOCs. Therefore, a Class I area analysis is not required. The Federal Land Managers, 
however, should still be notified. 
 

7.3 SOILS AND VEGETATION IMPACT ANALYSIS 
 
The pollutants of concern for adverse impacts on soils and vegetation are SO2, NO2, CO, 
and ozone. The analysis is only conducted for the specific pollutants that are undergoing 
PSD review. This project is subject to PSD review for VOCs only. VOCs are a precursor to 
ozone formation. As discussed in Section 7.1, the increases in VOCs are not expected to 
lead to an increase in ambient ozone concentrations. Therefore, no adverse effects on soils 
and vegetation are anticipated as a result of this project. 
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7.4 CLASS II AREA VISIBILITY ANALYSIS 
 
The pollutants of concern for impairment of visibility are PM, NOX, and SO2. Since VOCs 
are the only pollutant with a significant increase, impairment of visibility is not anticipated as 
a result of this project. 
 

7.5 GROWTH ANALYSIS 
 
The growth analysis is conducted to estimate increased emissions due to residential, 
commercial, and industrial growth that will occur as a result of the project. The facility 
expects to hire 15 new employees in order to achieve increases in production. It is believed 
that any new employees will already be part of the existing labor force in the surrounding 
area, therefore, no additional housing or businesses are anticipated to be constructed. It 
can be determined that no significant residential, commercial, or industrial growth is 
anticipated as a result of the project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Z:\IFP.BMS\AP21\3. Permit Application\IFP.BMS_AP21_SECTION07a_IMPACTS_rev_2Jun2022.docx;JH 
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Quality Models (Appendix W to 40 CFR part 51 ). For Tier 1 assessments, it is generally 
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secondary impacts based on modeling systems appropriate for this purpose as detailed in relevant 
EPA guidance. We are providing this guidance document for consideration and use by permitting 
authorities and permit applicants on a case-by-case basis under the PSD program in assessing the 
effects of precursors of PM2.s and ozone. 
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This document also presents the EPA’s modeling of hypothetical single source impacts on ozone 
and secondary PM2.5 to illustrate how this framework can be implemented by stakeholders. The 
modeling relationships and illustrative MERPs presented here, in some cases, may provide 
relevant technical information to assist or inform an applicant in providing a Tier 1 
demonstration and also as a template for permit applicants and/or state or local agencies to 
develop information relevant to a specific area or source type. 

If there are any questions regarding this guidance, please contact George Bridgers of EPA’s Air 
Quality Modeling Group at (919) 541-5563 or bridgers.george@epa.gov. 

cc: Peter Tsirigotis, OAQPS 
Mike Koerber, OAQPS 
Air Program Managers, EPA Regions 1 – 10 
Scott Mathias, OAQPS, AQPD 
Raj Rao, OAQPS, AQPD 
Tyler Fox, AQAD 
Brian Doster, OGC 
Mark Kataoka, OGC 
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EXECUTIVE SUMMARY 

EPA finalized revisions to the Guideline on Air Quality Models (the “Guideline,” published as 
Appendix W to 40 CFR part 51) that recommend a two-tiered approach for addressing single-
source impacts on ozone (O3) and secondary particulate matter less than 2.5 microns in 
diameter (PM2.5) (U.S. Environmental Protection Agency, 2017a). The first tier (or Tier 1) 
involves use of appropriate and technically credible relationships between emissions and 
ambient impacts developed from existing modeling studies deemed sufficient for evaluating a 
project source’s impacts. The second tier (or Tier 2) involves more sophisticated case-specific 
application of chemical transport modeling (e.g., with an Eulerian grid or Lagrangian model). 

As EPA introduced in the preamble to the 2015 proposed revisions to the Guideline, Modeled 
Emission Rates for Precursors (MERPs) can be viewed as a type of Tier 1 demonstration tool 
under the Prevention of Significant Deterioration (PSD) permitting program that provides a 
simple way to relate maximum downwind impacts with a critical air quality threshold (e.g., a 
significant impact level or SIL) (U.S. Environmental Protection Agency, 2018). The purpose of 
this document is to provide a framework for permitting authorities and permit applicants on 
how air quality modeling can be used to develop relationships between precursors and 
maximum downwind impacts for the purposes of developing a technically credible Tier 1 
demonstration tool. 

A conceptual understanding of an area’s emission sources and which precursor emissions limit 
the formation of secondary pollutants such as O3 and PM2.5 is useful for interpreting modeled 
and monitored impacts due to changes in emissions to that area. O3 formation is a complicated, 
nonlinear process that depends on meteorological conditions in addition to volatile organic 
compounds (VOC) and nitrogen oxides (NOx) concentrations (Seinfeld and Pandis, 2012). Warm 
temperatures, clear skies (abundant levels of solar radiation), and stagnant air masses (low 
wind speeds) increase O3 formation potential (Seinfeld and Pandis, 2012). In the case of PM2.5, 
or fine PM, total mass is often categorized into two groups: primary (i.e., emitted directly as 
PM2.5 from sources) and secondary (i.e., PM2.5 formed in the atmosphere by precursor 
emissions from sources). PM2.5 organic carbon is directly emitted from primary sources and also 
formed secondarily in the atmosphere by reactions involving VOCs. PM2.5 sulfate, nitrate, and 
ammonium are predominantly the result of chemical reactions of the oxidized products of sulfur dioxide 
(SO2) and NOX emissions and direct ammonia (NH3) emissions (Seinfeld and Pandis, 2012). 

A Tier 1 demonstration tool, as described in the Guideline, consists of technically credible air 
quality modeling that relates precursor emissions and secondary pollutant impacts from 
specific or hypothetical sources (U.S. Environmental Protection Agency, 2017a). Existing 
credible air quality modeling generally may include single source modeling based on an 
approved State Implementation Plan (SIP) demonstration, a more recent submitted but not yet 
approved SIP demonstration, or modeling not used to support a SIP demonstration but 
considered representative of the current air quality in the area and of sufficient quality that is 
comparable to a model platform supporting a SIP demonstration. 
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Figure ES-1 illustrates the framework for MERPs as a Tier 1 demonstration tool. This framework 
is the organizing flow of this guidance and sequences from the concept of a MERP, how MERPs 
can be developed from either existing EPA modeling or other credible sources, and then how 
that information can be credibly used for a source impact analysis and, if necessary, a 
cumulative impact analysis. 

Figure ES-1. Framework for MERPs as a Tier 1 demonstration tool. 

Properly supported MERPs provide a straightforward way to relate modeled downwind impacts 
with an air quality threshold that is used to determine if such an impact causes or contributes 
to a violation of the appropriate National Ambient Air Quality Standard (NAAQS). To derive a 
MERP value for the purposes of a PSD compliance demonstration, the model predicted 
relationship between precursor emissions from hypothetical sources and their modeled 
downwind impacts can be combined with the appropriate SIL value using the following 
equation: 

Modeled emission rate from hypothetical source Eq 1. MERP = appropriate SIL value × Modeled air quality impact from hypothetical source 

MERPs can be derived using any air quality threshold of concern (“critical air quality threshold”) 
and are not necessarily dependent on SILs. In practice, MERPs are intended to be used with SILs 
as analytical tools for PSD air quality analyses. For PM2.5, the modeled air quality impact of an 
increase in precursor emissions from the hypothetical source is expressed in units of µg/m3. For 
O3, the modeled air quality impact is expressed in ppb. 

As stated in the preamble to the 2017 final revisions to the Guideline (U.S. Environmental 
Protection Agency, 2017a), the EPA believes that use of photochemical models for the purpose 
of developing MERPs is scientifically appropriate and practical to implement. In this guidance 
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document, EPA presents existing and new photochemical modeling of hypothetical single 
source impacts on downwind O3 and secondary PM2.5. This modeling was configured, applied, 
and post-processed consistent with EPA single source modeling guidance (U.S. Environmental 
Protection Agency, 2016a). The locations of hypothetical sources included here are shown in 
Figure ES-2. The single source impacts detailed in this section are collected from various past 
and more recent photochemical grid model-based assessments. More than 100 locations were 
modeled with hypothetical source emissions and are presented here. 

Figure ES-2. Hypothetical sources modeled for downwind secondary air quality impacts 
included in this assessment. 

The relationships shown here for these hypothetical sources are not intended to provide an 
exhaustive representation of all combinations of source type, chemical, and physical source 
environments but rather to provide insightful information about secondary pollutant impacts 
from hypothetical single sources in different parts of the U.S. Based on these annual 
photochemical model simulations, the maximum impacts for daily PM2.5, annual PM2.5 and daily 
maximum 8-hr average O3 are provided for each modeled source described in Appendix Table 
A-1 in an Excel spreadsheet on EPA’s Support Center for Regulatory Atmospheric Modeling 
(SCRAM) website. It is expected that the information in the Excel spreadsheet will be updated 
over time as newer modeling is done consistent with EPA’s single source modeling guidance 
(U.S. Environmental Protection Agency, 2016a). 
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Based on these photochemical modeling data, EPA recommends that the permit applicant in 
consultation with the appropriate reviewing authority follow a three-step process: 

1) Identify a representative hypothetical source (or group of sources for an area) from 
EPA’s modeling results (as described in Section 3.2.1). 

 If a representative hypothetical source is not available, then consider whether 
any of these derived MERP values available for the geographic location of the 
project source may be appropriate to use. Alternatively, one can consider 
conducting photochemical modeling (as described in Section 3.2.2) to derive a 
source- or area-specific value. 

2) Acquire the source characteristics and associated modeling results for the hypothetical 
source(s). 

3) Apply the source characteristics and photochemical modeling results from Step 2 above 
with the appropriate SIL to the MERP equation for comparison with the project emission 
rate. 

Section 4 provides details on the use of MERPs for PSD compliance demonstrations for: 1) 
source impact analysis, 2) PM2.5 increment analysis, and 3) cumulative impact analysis. It also 
provides illustrative examples that show how existing EPA hypothetical source modeling can be 
used to support a Tier 1 demonstration. 

For PM2.5, based on EPA modeling presented here and recommended PM2.5 SILs, the illustrative 
MERPs for NOX as a precursor to daily PM2.5 range from 1,073 tons per year (tpy) to over 
100,000 tpy, while the illustrative MERPs for sulfur dioxide (SO2) as a precursor to daily PM2.5 

range from 188 tpy to over 27,000 tpy. The illustrative MERPs for NOX as a precursor to annual 
PM2.5 range from 3,182 tpy to over 700,000 tpy, while the illustrative MERPs for SO2 to annual 
PM2.5 range from 859 tpy to over 100,000 tpy. For this assessment, the illustrative MERPs are 
generally lower for SO2 than NOX reflecting that SO2 tends to form PM2.5 more efficiently than 
NOX. 

For O3, based on EPA modeling presented here and recommended O3 SIL, the illustrative MERPs 
for NOX as a precursor to daily maximum 8-hr O3 range from 125 tpy to over 5,000 tpy, while 
the illustrative MERPs for VOC as a precursor to daily maximum 8-hr O3 range from 1,049 tpy to 
over 140,000 tpy. For this assessment, illustrative MERPs for NOX tend to be lower than VOC 
which suggests most areas included in this assessment are more often NOX limited rather than 
VOC limited in terms of O3 formation. 
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1. Background 

EPA finalized revisions to the Guideline on Air Quality Models (the “Guideline,” published as 
Appendix W to 40 CFR part 51) that recommend a two-tiered approach for addressing single-
source impacts on ozone (O3) and secondary particulate matter less than 2.5 microns in 
diameter (PM2.5) (U.S. Environmental Protection Agency, 2017a). The first tier (or Tier 1) 
involves use of appropriate and technically credible relationships between emissions and 
ambient impacts developed from existing modeling studies deemed sufficient for evaluating a 
project source’s impacts. The second tier (or Tier 2) involves more sophisticated case-specific 
application of chemical transport modeling (e.g., with an Eulerian grid or Lagrangian model). 
This guidance document is intended to provide a detailed framework that applicants may 
choose to apply, in consultation with the appropriate permitting authority, to estimate single-
source impacts on secondary pollutants under the first-tier approach put forth in the Guideline 
(i.e., Sections 5.3.2.b and 5.4.2.b). 

For Tier 1 assessments, EPA generally expects that applicants would use existing empirical 
relationships between precursors and secondary impacts based on modeling systems (e.g., 
chemical transport models) appropriate for this purpose. The use of existing credible technical 
information that appropriately characterizes the emissions to air quality relationships will need 
to be determined on a case-by-case basis. Existing credible air quality modeling would generally 
include single source modeling based on an approved State Implementation Plan (SIP) 
demonstration, a more recent submitted but not yet approved SIP demonstration, or modeling 
not used to support a SIP demonstration but considered representative of the current air 
quality in the area and of sufficient quality that is comparable to a model platform supporting a 
SIP demonstration. The applicant should describe how the existing modeling reflects the 
formation of O3 or PM2.5 in that geographic area. Information that could be used to describe the 
comparability of two different geographic areas include average and peak temperatures, 
humidity, terrain, rural or urban nature of the area, nearby local and regional sources of 
pollutants and their emissions (e.g., other industry, mobile, biogenic), and ambient 
concentrations of relevant pollutants where available. 

As EPA introduced in the preamble to the 2015 proposed revisions to the Guideline, Modeled 
Emission Rates for Precursors (MERPs) can be viewed as a type of Tier 1 demonstration tool 
under the Prevention of Significant Deterioration (PSD) permitting program that provides a 
simple way to relate maximum downwind impacts with a critical air quality threshold (e.g., a 
significant impact level or SIL) (U.S. Environmental Protection Agency, 2018). EPA had initially 
planned to establish generally applicable MERPs through a future rulemaking. However, after 
further consideration, EPA believes it is preferable for permit applicants and permitting 
authorities to consider site-specific conditions when deriving MERPs and to allow for the 
development and application of locally and regionally appropriate values in the permitting 
process. Thus, instead of deriving generally-applicable MERP values, the EPA is providing this 
guidance document for consideration and use by permitting authorities and permit applicants 
on a permit specific basis. 
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This guidance is relevant for the PSD program and focuses on assessing the ambient impacts of 
precursors of PM2.5 and O3 for purposes of that program. The MERP framework may be used to 
describe an emission rate of an individual precursor that is expected to result in a change in the 
level of ambient O3 or PM2.5, as applicable, that would be less than a specific air quality 
threshold for O3 or PM2.5 that a permitting authority adopts and chooses to use in determining 
whether a projected impact causes or contributes to a violation of the NAAQS for O3 or PM2.5, 
such as the SILs recommended by EPA. In the context of the PSD program, precursors to O3 

include volatile organic compounds (VOC) and nitrogen oxides (NOX) and precursors to PM2.5 

generally include sulfur dioxide (SO2) and NOX. MERPs relate emissions of a specific precursor of 
O3 or PM2.5 to ambient impacts of O3 or PM2.5 and do not provide a single demonstration for all 
NAAQS pollutants. 

If approved by the permitting authority as a PM2.5 Tier 1 demonstration tool for a PSD source in 
a PM2.5 attainment or unclassifiable area, a finding that projected increases in the PM2.5 

precursor emissions of NOX and/or SO2 from a project are below the respective MERPs may be 
part of a sufficient demonstration that the project will not cause or contribute to violation of 
the applicable NAAQS (hereafter “demonstration of compliance” or “compliance 
demonstration”). Similarly, for the O3 NAAQS, an appropriate Tier 1 demonstration may include 
a finding that the projected increases in O3 precursor emissions of NOX and/or VOC are below 
the respective MERPs. 

For situations where project sources are required to assess multiple precursors of PM2.5 or of 
O3, EPA recommends that the impacts of multiple precursors should be estimated in a 
combined manner for comparison to the appropriate SIL such that the sum of precursor 
impacts would be lower than the SIL in a demonstration of compliance. Examples of combining 
precursor impacts are provided in Section 4 of this document. Further, where project sources 
are required to assess both primary PM2.5 and precursors of secondary PM2.5, EPA recommends 
that applicants combine the primary and secondary impacts to determine total PM2.5 impacts as 
part of the PSD compliance demonstration. An example of combining primary and secondary 
impacts is provided in Section 4 of this document. 

The purpose of this document is to provide a framework for using air quality modeling to 
develop relationships between precursors and maximum downwind impacts for the purposes 
of developing and using MERPs as a Tier 1 demonstration tool. We provide hypothetical single 
source impacts on O3 and secondary PM2.5 to illustrate how this framework can be 
implemented by permit applicants. The relationships presented here in some cases may 
provide relevant technical information to assist or inform an applicant in providing a first-tier 
demonstration for their specific permit situation and as a template for stakeholders and/or 
state or local agencies to develop information relevant to a specific area or source type. Based 
on the EPA modeling conducted to inform these illustrative MERPs provided here, such values 
will vary across the nation reflecting different sensitivities of an area’s air quality level to 
changes in levels of precursor emissions thereby providing an appropriate technical basis for 
evaluating the impacts of these precursors to PM2.5 and O3 formation because they reflect the 
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regional or local atmospheric conditions for particular situations. 

This document is not a final agency action and does not reflect a final determination by the EPA 
that any particular proposed source with emissions below an illustrative MERP value developed 
by EPA (or a MERP developed by another party using methods recommended by EPA) will not 
cause or contribute to a violation of an O3 or PM2.5 NAAQS or PM2.5 PSD increments.  A 
determination that a proposed source does not cause or contribute to a violation can only be 
made by a permitting authority on a permit-specific basis after consideration of the permit 
record.  The illustrative MERP values identified by the EPA have no practical effect unless and 
until permitting authorities decide to use those values in particular permitting actions.  This 
guidance document does not require the use, nor does it require acceptance of the use, of this 
framework or any result using this framework by a permit applicant or a permitting authority. 
Permit applicants and permitting authorities retain the discretion to use other methods to 
complete a first-tier assessment under Sections 5.3.2.b and 5.4.2.b of the Guideline and to 
require additional information from a permit applicant to make the required air quality impact 
demonstration. This guidance document does not create any binding requirements on EPA, 
permitting authorities, permit applicants, or the public. 

Subsequent sections of this document include information about O3 and secondary PM2.5 

formation in the atmosphere, a conceptual description of MERPs, information about developing 
MERPs using photochemical modeling, using MERPs for individual permit demonstrations, and 
several illustrative examples of using MERPs to support hypothetical permit applications. 
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2. O3 and Secondary PM2.5 Formation in the Atmosphere 

A conceptual understanding of an area’s emissions sources and which precursor emissions limit 
the formation of secondary pollutants such as O3 and PM2.5 is useful for interpreting modeled 
and ambient impacts due to changes in emissions in that area. The formation regime favoring a 
particular precursor may vary seasonally, day to day, and by hour of the day. It is important to 
understand how the atmosphere will respond to changes in emissions to make informed 
decisions about how changes in emissions from a source might impact ambient pollutant levels. 
Typically, reductions in emissions of primary pollutants or precursors of secondary pollutants 
result in some level of reduction in ambient pollutant concentrations. 

Secondary PM2.5 and O3 are closely related to each other in that they share common sources of 
emissions and are formed in the atmosphere from chemical reactions with similar precursors 
(U.S. Environmental Protection Agency, 2017a). Air pollutants formed through chemical 
reactions in the atmosphere are referred to as secondary pollutants. For example, ground-level 
O3 is predominantly a secondary pollutant formed through photochemical reactions driven by 
emissions of NOx and VOCs in the presence of sunlight. O3 formation is a complicated nonlinear 
process that depends on meteorological conditions in addition to VOC and NOx concentrations 
(Seinfeld and Pandis, 2012). Warm temperatures, clear skies (abundant levels of solar 
radiation), and stagnant air masses (low wind speeds) increase O3 formation potential (Seinfeld 
and Pandis, 2012). 

O3 Formation 

O3 formation may be limited by either NOX or VOC emissions depending on the meteorological 
conditions and the relative mix of these pollutants. When O3 concentrations increase (decrease) 
because of increases (decreases) in NOX emissions, the O3 formation regime is termed “NOX 

limited.” Alternatively, the O3 formation regime is termed “VOC limited” when ambient ozone 
concentrations are very sensitive to changes in ambient VOC. The VOC-limited regime is 
sometimes referred to as “radical-limited” or “oxidant-limited” because reactions involving 
VOCs produce peroxy radicals that can lead to O3 formation by converting nitric oxide (NO) to 
nitrogen dioxide (NO2) in the presence of sunlight. In a NOX-limited regime, ozone decreases 
with decreasing NOX and has very little response to changes in VOC. The NOx-limited formation 
regime is more common in rural areas of the U.S. where high levels of biogenic VOC exist and 
relatively few man-made, or anthropogenic, NOx emissions occur. O3 decreases with decreasing 
VOC in a VOC-limited formation regime. The O3 formation regime for some urban areas in the 
U.S. is locally VOC-limited during daytime hours due to large NOX emissions from mobile and 
industrial sources and relatively smaller amount of biogenic and anthropogenic VOC emissions. 
Additional information on O3 formation regimes based on modeling (U.S. Environmental 
Protection Agency, 2017b) and satellites (Chang et al., 2016; Duncan et al., 2010; Jin et al., 
2017) are available elsewhere. An example is shown in Figure 2-1. 
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Figure 2-1. The ratio of the change in monthly peak daily maximum 8-hr (MDA8) O3 from the 
50% reduction in NOX to the change in monthly peak MDA8 O3 from a 50% reduction in VOC. 
Note: Ratios greater than one (shown in purple) indicate that ozone was reduced more effectively by similar percentage 
reductions in NOX emissions than reductions in VOC emissions. Ratios less than one (shown in green) indicate that ozone was 
reduced more effectively by similar percentage reductions in VOC emissions than reductions in NOX emissions. 
Source: https://www.epa.gov/sites/production/files/2017-05/documents/national_modeling.advance.may_2017.pdf 

PM2.5 Formation 

In the case of PM2.5, or fine PM, total mass is often categorized into two groups: primary (i.e., 
emitted directly as PM2.5 from sources) and secondary (i.e., PM2.5 formed in the atmosphere by 
precursor emissions from sources). The ratio of primary to secondary PM2.5 varies by location 
and season. In the U.S., PM2.5 is dominated by a variety of chemical components: sulfate, 
nitrate, ammonium, organic carbon (OC), elemental carbon (EC), crustal elements, sea-spray 
constituents, and oxidized metals. PM2.5 EC, crustal elements, and sea spray are directly 
emitted into the atmosphere from primary sources. PM2.5 OC is directly emitted from primary 
sources but is also formed secondarily in the atmosphere by reactions involving VOCs. PM2.5 

sulfate, nitrate, and ammonium are predominantly the result of chemical reactions of the 
oxidized products of SO2 and NOX emissions and direct NH3 emissions (Seinfeld and Pandis, 
2012). Figure 2-2 shows the average composition by season (spring, summer, fall and winter) 
for PM2.5 data collected during 2013-15. In the eastern United States, sulfate is high in the 
spring (March-May) and summer (July-September). Nitrate is most evident in the Midwest and 
western cities and highest during the winter. Organic mass (OM) is a large component 
throughout the year. 
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Figure 2-2. Average composition by season for PM2.5 data collected during 2013-15. 
Note: Quarter 1 (top left), quarter 2 (top right), quarter 3 (bottom left), and quarter 4 (bottom right). 

Sulfur dioxide emissions are oxidized in the atmosphere and form sulfuric acid, which has a very 
low vapor pressure and tends to exist in the particulate phase. Particulate sulfuric acid reacts 
with NH3 to form ammonium bisulfate and ammonium sulfate. Aqueous phase reactions are 
also an important pathway for particulate sulfate formation. SO2 dissolves into cloud and fog 
droplets and is oxidized to sulfate via reaction pathways involving hydrogen peroxide, O3, and 
other oxidants. Since sulfate is essentially non-volatile under atmospheric conditions, sulfate 
formed in clouds persists as particulate sulfate after the cloud evaporates. Sulfur dioxide 
emission reductions lead to reductions in particulate sulfate. The process is not completely 
linear, especially when aqueous phase production is significant, and so changes in SO2 

emissions may not result in the same proportion of change in PM2.5 sulfate concentration. 

Emissions of NOX are chemically transformed to nitric acid (HNO3) through gas-phase and 
heterogeneous reactions. Nitric acid may condense onto particles to form particulate nitrate 
depending on the conditions. Condensation of HNO3 onto particles is favored by low 
temperature, high relative humidity, and relatively less acidic conditions associated with high 
levels of NH3 and particulate cations. HNO3 formation may be oxidant or NOx-limited, and PM2.5 

ammonium nitrate formation may be limited by the availability of either nitric acid or NH3 or by 

14 



 
 

    
  

   
   

   
 

   
   

   
   

    
  

meteorological conditions. When PM2.5 ammonium nitrate is limited by the availability of NH3, 
the formation regime is termed “ammonia-limited,” and the formation regime is termed “nitric 
acid-limited” when the opposite situation exists (Stockwell et al., 2000). In general, a decrease 
in NOX emissions will result in a decrease in PM2.5 nitrate concentration (Pun et al., 2007). Since 
PM2.5 ammonium nitrate formation is preferred under low temperature and high relative 
humidity conditions and in the presence of NH3, ammonium nitrate concentrations tend to be 
greater during colder months and in areas with significant NH3 emissions. NOX emission 
changes during warm temperatures may result in less change in ambient PM2.5 compared to 
cold months due to HNO3 staying in the gas rather than particle phase due to higher 
temperatures. Additionally, NOX emission changes in places with very little or no ambient 
ammonia may result in little change in ambient PM2.5 ammonium nitrate. 
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3. Framework for Developing MERPs as a Tier 1 Demonstration Tool 

A Tier 1 demonstration tool as described in the Guideline consists of technically credible air 
quality modeling done to relate precursor emissions and peak secondary pollutant impacts 
from specific or hypothetical sources (U.S. Environmental Protection Agency, 2017a). With 
appropriate supporting information, permit applicants may use existing appropriate air quality 
modeling as part of an assessment of air quality impacts from a proposed new or modified 
source under the PSD permitting program. Permit applicants should provide a narrative 
explanation describing how project source emissions relate to the information provided as part 
of their Tier 1 demonstration. It should be made clear how the chemical and physical 
environments modeled as part of an existing set of information included in their Tier 1 
demonstration are relevant to the geographic area of the project and key receptors. 

As detailed below, this framework for developing MERPs focuses on use of photochemical 
modeling to relate the modeled air quality impacts and a critical air quality threshold (e.g., 
appropriate SIL value) to estimate a MERP for comparison with the project source emissions. 
However, a similar screening approach would be to adjust the modeled air quality impacts 
based on the relationship between the modeled and project source emissions to then compare 
the resulting air quality impact with the appropriate SIL. 

Existing credible air quality modeling generally may include single source modeling based on an 
approved SIP demonstration, a more recent submitted but not approved SIP demonstration, or 
modeling not used to support a SIP demonstration but considered representative of the current 
air quality in the area and of sufficient quality that is comparable to a model platform 
supporting a SIP demonstration. The specifications for single source demonstration model 
platforms (e.g., horizontal grid spacing, vertical resolution, non-project source emission 
treatment, etc.) are detailed in the 2016 EPA guidance document “Guidance on the use of 
models for assessing the impacts of emissions from single sources on the secondarily formed 
pollutants O3 and PM2.5” (U.S. Environmental Protection Agency, 2016a). 

Figure 3-1 illustrates the EPA’s framework for MERPs as a Tier 1 demonstration tool. This 
framework is intended to show how the elements and concepts described in this document 
relate to each other and where more information is provided in this document about each step 
of the process. This flow diagram shows how MERPs can be developed from either existing EPA 
modeling or another source of data and how that information can be credibly used for a source 
impact analysis and, if necessary, a cumulative impact analysis. In this framework, the source 
impact analysis for the PM2.5 NAAQS may also satisfy Class II PSD increment since the 
recommended EPA SILs are the same. 
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Figure 3-1. EPA’s framework for MERPs as a Tier 1 Demonstration Tool. 

3.1. Definition of MERPs as a Tier 1 Demonstration Tool 

Properly-supported MERPs provide a simple way to relate modeled downwind impacts with an 
air quality threshold that is used to determine if such an impact causes or contributes to a 
violation of the appropriate NAAQS. In the discussion that follows and in reported results in 
computing MERP values, we use the EPA’s recommended SIL values for O3 and PM2.5 as the 
relevant air quality threshold (U.S. Environmental Protection Agency, 2018). Consistent with 
EPA’s SILs guidance, to the extent a permitting authority elects to use a SIL to help quantify a 
level of impact that does not cause or contribute to a violation of the O3 and/or PM2.5 NAAQS or 
PM2.5 PSD increment(s), such values will need to be justified on a case-by-case basis. To derive a 
MERP value for the purposes of a PSD compliance demonstration, the model predicted 
relationship between precursor emissions from hypothetical sources and their downwind 
modeled impacts can be combined with the appropriate SIL value using the following equation: 
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Modeled emission rate (tpy) from hypothetical source Eq. 1 MERP = appropriate SIL value × 
Modeled air quality impact from hypothetical source 

For PM2.5, the modeled air quality impact of an increase in precursor emissions from the 
hypothetical source is expressed in units of µg/m3. For O3, the modeled air quality impact is 
expressed in ppb. As discussed in Section 4, these modeled impacts would reflect the maximum 
downwind impacts for PM2.5 and O3. The SIL value is expressed as a concentration for PM2.5 (in 
µg/m3) and mixing ratio for O3 (in ppb). Consistent with the air quality model application used 
here to predict a change in pollutant concentration, MERPs are expressed as an annual 
emissions rate (in this case as tons per year). 

3.2. Development of MERPs through Photochemical Modeling 

As stated in the preamble to the 2017 revisions to the Guideline (U.S. Environmental Protection 
Agency, 2017a), the EPA believes that use of photochemical models for estimating single source 
secondary pollutant impacts is scientifically appropriate and practical to implement. Publicly 
available and fully documented Eulerian photochemical grid models such as the Comprehensive 
Air Quality Model with Extensions (CAMx) (Ramboll ENVIRON, 2016) and the Community 
Multiscale Air Quality (CMAQ) (Byun and Schere, 2006) model treat emissions, chemical 
transformation, transport, and deposition using time and space variant meteorology. These 
modeling systems simulate primarily emitted species and secondarily formed pollutants such as 
O3 and PM2.5 (Chen et al., 2014; Civerolo et al., 2010; Russell, 2008; Tesche et al., 2006). Even 
though single source emissions are injected into a grid volume, photochemical transport 
models have been shown to adequately capture single source impacts when compared with 
downwind in-plume measurements (Baker and Kelly, 2014; Baker and Woody, 2017; Zhou et al., 
2012). Where set up appropriately for the purposes of assessing the air quality impact of single 
sources to ambient levels of primary and secondarily formed pollutants, photochemical grid 
models could be used with a variety of approaches to estimate these impacts. These 
approaches generally fall into the categories of source sensitivity (how air quality changes due 
to changes in emissions) and source apportionment (what air quality impacts are related to 
certain emissions). 

The simplest source sensitivity approach, commonly referred to as a brute-force change to 
emissions, would be to simulate two sets of conditions, one with all emission sources and a 
subsequent simulation with all emission sources and the post-construction characteristics of 
the new source or modification being the only difference from the original baseline simulation 
(Cohan and Napelenok, 2011). The difference between these model simulations provides an 
estimate of the air quality change related to the change in emissions from the project source. In 
addition to the brute force approach, some photochemical models have been “instrumented” 
with techniques that allow tracking of air quality impacts from the emissions of a particular 
sector or source. One sensitivity approach is the decoupled direct method (DDM), which tracks 
the sensitivity of an emission source through all chemical and physical processes in the 
modeling system (Dunker et al., 2002). Sensitivity coefficients relating source emissions to air 
quality are estimated during the model simulation and output at the resolution of the host 
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model. Unlike the brute force approach, a second simulation is not necessary when using DDM, 
although additional resources are required as part of the initial baseline simulation when DDM 
is applied. 

Some photochemical models have been instrumented with source apportionment capabilities 
which tracks emissions from specific sources through chemical transformation, transport, and 
deposition processes to estimate source-specific impacts to predicted air quality at downwind 
receptors (Kwok et al., 2015; Kwok et al., 2013). Source apportionment has been used to 
differentiate the air quality impact from single sources on model predicted O3 and PM2.5 (Baker 
and Foley, 2011; Baker and Kelly, 2014; Baker and Woody, 2017). DDM has also been used to 
estimate O3 and PM2.5 impacts from specific sources (Baker and Kelly, 2014; Bergin et al., 2008; 
Kelly et al., 2015) as well as the simpler brute-force sensitivity approach (Baker and Kelly, 2014; 
Bergin et al., 2008; Kelly et al., 2015; Zhou et al., 2012). Limited comparison of single source 
impacts between models (Baker et al., 2013) and approaches to differentiate single source 
impacts (Baker and Kelly, 2014; Kelly et al., 2015) show generally similar downwind spatial 
gradients and impacts. 

Near-source in-plume aircraft based measurement field studies provide an opportunity to 
evaluate model estimates of (near-source) downwind transport and chemical impacts from 
single stationary point sources (ENVIRON, 2012b). Photochemical grid model source 
apportionment and source sensitivity simulation of single-source downwind impacts compare 
well against field study primary and secondary ambient in-plume measurements (Baker and 
Kelly, 2014; Baker and Woody, 2017; ENVIRON, 2012b). This work indicates photochemical grid 
models using source apportionment or source sensitivity approaches provide meaningful 
estimates of single source impacts. 

3.2.1. EPA Single Source Photochemical Modeling for O3 and Secondary 
PM2.5 

This section presents a summary of EPA photochemical modeling of hypothetical single source 
impacts on downwind O3 and secondary PM2.5. The locations of hypothetical sources modeled 
are shown in Figure 3-2. A total of 113 locations were modeled. The single source impacts 
detailed in this section were collected from various past and recent photochemical grid model-
based assessments. The resulting relationships were based on photochemical modeling studies 
that estimated single source impacts in California (Kelly et al., 2015), the Detroit and Atlanta 
urban areas (U.S. Environmental Protection Agency, 2016b), and at rural and suburban 
locations in the central and eastern United States (Baker et al., 2016). Additional photochemical 
modeling was conducted by EPA consistent with the approach described in Baker et al., 2016 
for hypothetical sources in the western, central, and eastern U.S. to provide broader geographic 
coverage across the nation. 
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Figure 3-2. Location of hypothetical sources modeled for downwind secondary air quality 
impacts included in EPA’s assessment. 

Atlanta and Detroit both include a single hypothetical source modeled at 4 km horizontal grid 
resolution for an entire year. The California sources were also modeled at 4 km but only include 
a sub-set of an entire year meaning the maximum impact from those hypothetical sources may 
not be realized as part of that study design. The western, central, and eastern U.S. sources were 
modeled at 12 km horizontal grid resolution for the entire year of 2011. It is possible that the 
maximum impacts from each of these hypothetical sources may not have been realized using a 
single year of meteorology and that another year with more conducive meteorology for 
secondary formation of O3 and/or PM2.5 might be more appropriate and result in greater 
downwind impact. As shown, we define the following source types throughout the continental 
U.S. that reflect different release heights and multiple emissions rates: 

• Source release type “L” refers to sources modeled with surface level emissions releases: 
stack height of 10 m, stack diameter of 5 m, exit temperature of 311 K, exit velocity of 27 
m/s, and flow rate of 537 m3/s. 

• Source release type “H” refers to sources modeled with tall stack emissions releases: stack 
height of 90 m, stack diameter of 5 m, exit temperature of 311 K, exit velocity of 27 m/s, 
and flow rate of 537 m3/s. 

Hypothetical sources for this assessment include impacts based on multiple emission rates and 
emitted with a near-surface release or tall stack. Information about each hypothetical source 
modeled is provided in Appendix A. 

20 



 
 

 
 

  
 

     
 

 
 

  
  

    
   

   
   

  
 

   
    

    
    

    
    
    
    

    
    

 
   

    
  

 
   

 
 

 
  

 
 
  

The relationships shown here for these hypothetical sources are not intended to provide an 
exhaustive representation of all combinations of source type, chemical, and physical source 
environments but rather to provide insightful information about secondary pollutant impacts 
from single sources in different parts of the U.S. The maximum impacts for daily PM2.5, annual 
PM2.5 and daily maximum 8-hr average O3 are shown in the following sub-sections for the 
hypothetical sources modeled for an entire year and do not include sources modeled for an 
episode. 

Tables showing the maximum impacts for sources modeled with annual simulations are 
provided in an Excel spreadsheet on EPA’s SCRAM website. Impacts for each source include the 
maximum daily PM2.5 impacts, maximum annual PM2.5 impacts, and maximum daily 8-hr O3 

impacts over annual simulations. Emissions are shown in tpy and release height in meters. VOC 
speciation used for these assessments is shown in Table 3-1. More information about these 
hypothetical sources and how the model output was processed to generate maximum impacts 
are described in more detail in (Baker et al., 2016). 

Table 3-1. Assumed VOC speciation for hypothetical sources presented here. 
Carbon bond specie Fraction Carbon bond specie Fraction 
ALD2 0.0152 MEOH 0.0054 
ALDX 0.0155 NVOL 0.0008 
ETH 0.0324 OLE 0.1143 
ETHA 0.0094 PAR 0.4057 
ETOH 0.0090 TERP 0.0170 
FORM 0.0757 TOL 0.1148 
IOLE 0.0088 UNR 0.1080 
ISOP 0.0007 XYL 0.0674 

Additional information has been provided for each source to facilitate qualitative comparison 
between hypothetical sources with project sources. The additional information includes the 
terrain within 50 km of the source and maximum grid cell percent urban landcover within 50 
km of the source to provide some additional information about nearby orography and whether 
the source is in proximity to population centers. This additional information is illustrated in 
Figure 3-3. 

The spreadsheet also includes the climate zone where the source is located as shown in Figure 
3-4. These regional classifications are used to aggregate impacts in summarizing modeling 
results in subsequent sections. 
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Figure 3-3. Maximum terrain height (top) and fractional urban coverage (bottom) within 50 
km of each of the hypothetical sources modeled. 
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Figure 3-4. NOAA climate zone map with number of hypothetical source locations 
modeled in each climate zone. 
Source: https://www.ncdc.noaa.gov/monitoring-references/maps/us-climate-regions.php 

Climate Zone Sources 
Northeast 10 
Southeast 9 
Ohio Vally 19 
Upper Midwest 12 
Rockies/Plains 14 
South 17 
Southwest 15 
West 6 
Northwest 3 

3.2.1.1. EPA Modeled Impacts: Annual and Daily PM2.5 

The maximum daily average PM2.5 sulfate ion from SO2 emissions and maximum daily average 
PM2.5 nitrate ion from NOX emissions are shown in Figure 3-5 by emission rate and area. 
Downwind maximum PM2.5 impacts generally increase as rates of precursor emissions increase. 
However, differences in chemical (e.g. NOX/VOC ratio, NH3 concentrations) and physical (e.g., 
terrain and meteorology) regimes among these hypothetical sources result in differences in 
downwind impacts even for similar types of sources. Differences in maximum impacts can also 
be seen between the different areas and studies. One such example is described in Section 
3.2.1.3 of this document. 
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Figure 3-5. Maximum daily average PM2.5 nitrate ion impacts from NOX emissions and 
PM2.5 sulfate ion impacts from SO2 emissions. 
Note: These impacts are from multiple modeling studies estimating downwind impact from hypothetical sources. The 
distribution shown for each climate zone represents multiple emission rates. 

The distance from the source of maximum daily and annual average secondary PM2.5 impact is 
shown in Figure 3-6. Peak impacts tend to be in close proximity to the source. For NOX 

precursor, the peak 24-hour PM2.5 impacts are typically within 20 to 50 kilometers, while peak 
annual average PM2.5 impacts are typically within 20 kilometers of the source. For SO2 

precursor, the peak 24-hour PM2.5 impacts are shown to be mostly within 10 to 40 kilometers, 
while peak annual average PM2.5 impacts are largely within 20 kilometers. These peak impacts 
become less common as distance from the source increases. Figure 3-7 shows maximum annual 
average impacts from SO2 emissions on modeled PM2.5 sulfate ion and NOX emissions on 
modeled PM2.5 nitrate ion. Downwind impacts tend to increase as emissions of precursors 
increase. Also, impacts vary from area to area. 
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Figure 3-6. Maximum daily and annual average secondary PM2.5 nitrate ion impacts from NOX 

emissions and PM2.5 sulfate ion impacts from SO2 emissions shown by distance from the 
source. 

The tendency for secondary PM2.5 to be larger near the source is important when considering 
how to use impact estimates to inform different types of permit demonstrations. For NAAQS 
demonstrations, peak impacts tend to be near the source. Class I impacts are likely to be 
further downwind of the project source, so a near-source impact estimate would typically not 
be as relevant. 
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Figure 3-7. Maximum annual average secondary PM2.5 nitrate ion impacts from NOX 

emissions and PM2.5 sulfate ion impacts from SO2 emissions. 
Note: These impacts are from multiple modeling studies estimating downwind impact from hypothetical sources. The 
distribution shown for each climate zone represents multiple emission rates. 

3.2.1.2. EPA Modeled Impacts: 8-hour Ozone 

Maximum 8-hr O3 impacts are shown in Figure 3-8 compared to single source precursor 
emission rates. These relationships are based on photochemical modeling studies that 
estimated single source impacts in California (Kelly et al., 2015), the Detroit and Atlanta urban 
areas (U.S. Environmental Protection Agency, 2016b), and at rural and suburban locations in 
the central and eastern United States (Baker et al., 2016). Additional modeling was conducted 
consistent with the approach described in Baker et al., 2016 for hypothetical sources in the 
western and eastern U.S. to provide broader geographic coverage of the U.S. 

Downwind maximum 8-hr O3 impacts generally increase as rates of precursor emissions 
increase. However, differences in chemical (e.g., NOX/VOC ratio, radical concentrations) and 
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physical (e.g., terrain and meteorology) regimes among these hypothetical sources result in 
differences in downwind impacts even for similar types of sources. 

Figure 3-8. Maximum 8-hr ozone impacts from NOX emissions and from VOC emissions. 
Note: These impacts are from multiple modeling studies estimating downwind impact from hypothetical sources. The 
distribution shown for each climate zone represents multiple emission rates. 

Each of the hypothetical source impacts modeled as part of EPA’s assessment used a typical 
industrial assumption for speciation of VOC emissions (see Table 3-1 for VOC speciation profile). 
To better understand the influence of VOC speciation, as a sensitivity analysis, EPA modeled a 
set of hypothetical sources with near-surface releases in the western and eastern U.S. with an 
alternative VOC emissions speciation that assumed 100% of the VOC emissions were emitted as 
formaldehyde to provide a more reactive profile than typically used. Figure 3-9 shows a 
comparison of the downwind maximum daily 8-hr average O3 impacts using the typical VOC 
profile compared with impacts where these same sources are modeled with formaldehyde-only 
VOC emissions. For both sets of emissions scenarios, a total of 500 tpy of VOC was emitted, the 
only difference being the VOC speciation. The formaldehyde only simulations for these sources 
generally resulted in higher downwind O3 impacts than the simulations of hypothetical sources 
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with VOC speciation shown in Table 3-1. The increases in impacts are typically between 1.5 and 
2 times higher (Figure 3-9). 

Since VOC reactivity can be important, some areas may want to develop separate VOC to O3 

relationships using typical VOC profiles and VOC profiles that may be more reflective of certain 
types of sources that exist in that area or are anticipated to operate in that area in the future. 

Figure 3-9. Maximum 8-hr ozone impacts from 500 tpy of near-surface VOC emissions using a 
typical industrial VOC speciation profile and assuming all VOC emissions are formaldehyde. 
Note: these impacts are for the eastern and western U.S. hypothetical sources presented here and do not include 
information from any other studies. 

The distance from the source of the maximum daily 8-hr average O3 impacts are shown in 
Figure 3-10. Like maximum daily PM2.5 impacts, maximum daily 8-hr average O3 impacts tend to 
be in close proximity to the source and are less frequent as distance from the source increases. 
This is particularly notable where distance from the source exceeds 50 km. 
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Figure 3-10. Maximum 8-hr ozone impacts from NOX emissions and from VOC emissions by 
distance from the source. 
Note: These impacts are from multiple modeling studies estimating downwind impact from hypothetical sources. 

3.2.1.3. EPA Illustrative MERPs: Annual and Daily PM2.5 

The hypothetical single source modeling presented here was used to develop illustrative MERPs 
based on equation 1 and the EPA recommended SIL. Based on the EPA’s photochemical 
modeling results across all hypothetical sources presented above and detailed in Appendix A of 
this document, Figure 3-11 shows NOX to annual maximum daily average PM2.5 nitrate ion and 
SO2 to annual maximum daily average PM2.5 sulfate ion MERPs that illustrate the range of 
potential values for these sources and time period. Neither PM2.5 sulfate nor PM2.5 nitrate was 
assumed to be neutralized by ammonium. For this illustrative example, consistent with EPA’s 
SILs guidance (U.S. Environmental Protection Agency, 2018), the EPA recommended 24-hour 
PM2.5 NAAQS SILs value of 1.2 µg/m3 was used to estimate daily average PM2.5 MERPs. 

The illustrative MERPs for NOX to daily PM2.5 range from 1,073 tpy to over 100,000 tpy, while 
the illustrative MERPs for SO2 to daily PM2.5 range from 188 tpy to over 27,000 tpy for the 
hypothetical sources modeled and presented here based on the selected air quality threshold. 
The variation from source to source is related to different chemical and meteorological 
environments around the source that range in terms of conduciveness toward secondary PM2.5 

formation. 

Similarly, based on EPA’s photochemical modeling results of hypothetical sources, Figure 3-12 
shows NOX to maximum annual average PM2.5 nitrate ion and SO2 to maximum annual average 
PM2.5 sulfate ion MERPs to illustrate the range of potential values for these sources and this 
time period. Neither PM2.5 sulfate nor PM2.5 nitrate were assumed to be neutralized by 
ammonium. 
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Figure 3-11. NOX and SO2 daily average PM2.5 MERPs estimated from single source 
hypothetical emissions impacts on PM2.5 nitrate ion and PM2.5 sulfate ion respectively. 
Note:  Daily PM2.5 MERPs derived here based on EPA recommended 24-hour PM2.5 NAAQS SIL value of 1.2 µg/m3 and neither 
PM2.5 sulfate nor nitrate is assumed to be neutralized by ammonia. 

For this illustrative example, consistent with EPA’s SILs guidance, the EPA recommended annual 
PM2.5 NAAQS SILs value of 0.2 µg/m3 was used to estimate annual average PM2.5 MERPs. The 
illustrative MERPs for NOX to annual PM2.5 range from 3,182 tpy to over 700,000 tpy, while the 
illustrative MERPs for SO2 to annual PM2.5 range from 859 tpy to over 100,000 tpy for the 
hypothetical sources presented here based on the selected air quality threshold. The variation 
from source to source is related to different chemical and meteorological environments around 
the source that range in terms of conduciveness toward secondary PM2.5 formation. 
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Figure 3-12. NOX and SO2 annual average PM2.5 MERPS shown by geographic region. 
Note:  Annual PM2.5 MERPs derived here based on EPA recommended annual PM2.5 NAAQS SIL value of 0.2 µg/m3 and 
neither PM2.5 sulfate nor nitrate is assumed to be neutralized by ammonia. 

As shown, the illustrative MERPs are generally lower for SO2 than NOX meaning that SO2 tends 
to form PM2.5 more efficiently than NOX. This is consistent with the conceptual model of 
secondary PM2.5 formation in many parts of the United States reflecting that the PM2.5 sulfate 
ion has a lower vapor pressure than PM2.5 nitrate ion and tends to stay in the particulate phase 
in a greater range of meteorological conditions. 

The distribution of illustrative MERPs for both SO2 and NOX to daily PM2.5 are shown to vary 
between regions of the United States. This is expected since the chemical (e.g., oxidants, 
neutralizing agents) and physical (e.g., terrain) environments vary regionally in the United 
States. Figure 3-13 shows the lowest MERP at each hypothetical source location for daily (left 
panels) and annual (right panels) PM2.5 from SO2 (top panels) and NOX (bottom panels) 
emissions. These plots show broad regional patterns in PM2.5 formation potential which are 
generally related to regions with conducive meteorology, available neutralizing agents, and 
other emission sources competing for these neutralizing agents. 
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Figure 3-13. Lowest MERP value at each hypothetical source location for daily (left panels) 
and annual (right panels) PM2.5 from SO2 (top panels) and NOX (bottom panels) emissions. 

Figure 3-13 also shows that sometimes there are notable differences in PM2.5 formation 
potential for sources in close proximity. Again, these differences are related to differences in 
local to regional mix of pollution, terrain, and meteorology. This also shows that spatial 
interpolation between these hypothetical sources would not always provide a realistic 
representation of model response to the introduction of new precursor emissions. 

One interesting example of sources in close proximity with different PM2.5 formation potential 
for sulfate and nitrate are the two hypothetical sources in western North Dakota. These sources 
are in fairly close proximity but are situated by very different types of emissions sources (e.g., 
large complex of industrial sources, animal operations). Figure 3-14 shows the location of these 
sources relative to modeled monthly average ammonia concentration and annual NO2 

emissions from the oil and gas sector. 
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Figure 3-14. Monthly average ammonia concentrations estimated by CAMx for July 2011 and 
annual total NO2 emissions from the oil and gas sector based on the 2011 National Emission 
Inventory. 

Figure 3-14 shows that the northern source is in very close proximity to a very large ammonia 
source which provides a readily available neutralizing agent for PM2.5 formation when weather 
conditions are favorable. However, when winds are out of the north the southern source is in 
closer proximity to ammonia emissions located to the south in South Dakota. Further, the 
northern source is closer to the Bakken shale which is an area of high emissions that can 
provide oxidants for secondary chemical production and compete for neutralizing agents like 
ammonia. 

Therefore, depending on meteorology, these sources will often have different potential for 
PM2.5 production given their proximity to other industrial emissions sources and ammonia 
emissions sources. Figure 3-15 shows illustrative MERPs estimated for modeled sources for the 
daily and annual average forms of the PM2.5 NAAQS. 
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Figure 3-15. Illustrative PM2.5 MERPs for NOX (left panel) and SO2 (right panel) estimated 
from single source hypothetical emissions impacts on PM2.5 nitrate ion and PM2.5 sulfate 
ion respectively. Note:  Daily average PM2.5 MERPs are directly compared with annual average PM2.5 MERPs. 

3.2.1.4. EPA Illustrative MERPs: 8-hour Ozone 

The hypothetical single source modeling presented here was used to develop illustrative MERPs 
based on equation 1 and the EPA recommended SIL. Figure 3-16 shows illustrative MERPs for 
NOX and VOC to daily maximum 8-hr average O3 to illustrate the variability between 
regions/studies for the hypothetical sources included in this assessment. The modeled impacts 
reflect the highest annual 8-hr O3 impacts from various hypothetical sources presented in this 
assessment (Baker et al., 2016; Kelly et al., 2015; U.S. Environmental Protection Agency, 
2016b). The hypothetical source impacts presented here were not intended to capture O3 

formation associated with winter time cold pool events and are not appropriate for situations 
where peak impacts would be expected during these meteorological conditions. 

Based on EPA’s SILs guidance (U.S. Environmental Protection Agency, 2018), the recommended 
8-hour O3 NAAQS SIL of 1.0 ppb was used for this illustrative example. The illustrative VOC 
MERPs are based on single source VOC impacts on downwind daily maximum 8-hr O3, while the 
illustrative NOX MERPs are based on single source NOX impacts on downwind daily maximum 8-
hr O3. The illustrative MERPs for NOX to daily maximum 8-hr O3 range from 125 tpy to over 
5,000 tpy, while the illustrative MERPs for VOC to daily maximum 8-hr O3 range from 1,049 tpy 
to over 140,000 tpy for the hypothetical sources presented here. 

For this assessment, illustrative MERPs for NOX tend to be lower than VOC which suggests most 
areas included in this assessment are often more NOX limited rather than VOC limited in terms 
of O3 formation regime. This finding is consistent with the information provided in Section 2. 
The distribution of illustrative MERPs for both NOX and VOC are shown to vary between areas 
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modeled as part of this assessment. Similar to PM2.5, this is expected since the chemical (e.g., 
oxidants) and physical (e.g., terrain) environments vary regionally in the United States. The 
area-to-area availability of oxidants will determine whether O3 production is NOX or VOC 
limited which will be an important factor in how much an emissions source of NOX or VOC will 
impact O3 production. 

Figure 3-16. NOX (top panels) and VOC (bottom panels) MERPs estimated from single source 
hypothetical emissions impacts on daily maximum 8-hr O3. 
Note:  8-hr O3 MERPs derived here based on EPA recommended 8-hour O3 NAAQS SIL value of 1.0 ppb 

The lowest MERP value for each of the hypothetical source locations is shown for NOX (top) and 
VOC (bottom) in Figure 3-17. This shows that even within geographic areas there are 
sometimes notable differences in O3 production potential for these precursors. Some broader 
patterns do emerge such as VOC emissions having less potential for O3 formation in areas rich 
in regional VOC such as the southeast and intermountain west. Differences are also sometimes 
seen for sources located in fairly close proximity, which is related to local scale differences in 
emissions and meteorology. Figure 3-3 provides additional information about each of the 
hypothetical sources to help interpret conceptual differences in O3 formation that may be 
related to terrain or proximity to urban areas. 
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Figure 3-17. Lowest MERP value for each hypothetical source location for O3 from NOX (top 
panel) and VOC (bottom panel) emissions. 

3.2.2. Use of Other Photochemical Modeling to Develop MERPs for O3 

and Secondary PM2.5 

Given the spatial variability in illustrative MERPs for each precursor for PM2.5 and O3, 
stakeholders choosing to develop their own Tier 1 demonstration tool will need to conduct air 
quality modeling. Therefore, the air quality modeling should be consistent with the type of 
modeling system, model inputs, model application and estimation approach for O3 and 
secondary PM2.5 recommended in the Guideline and the “Guidance on the use of models for 
assessing the impacts from single sources on secondarily formed pollutants ozone and PM2.5” 
(U.S. Environmental Protection Agency, 2016a). The chosen modeling system should be applied 
with a design scope similar to that shown in this document where multiple hypothetical single 
sources with varying emission rates and stack release parameters are simulated for a period 
that includes meteorology conducive to the formation of O3 and/or secondary PM2.5. A 
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modeling protocol should be developed and shared with the EPA Regional office that details the 
planned approach for developing MERPs based on photochemical modeling to ensure a sound 
technical basis for development of a suitable Tier 1 demonstration tool. 

There is no minimum number of hypothetical sources to include in developing a MERPs Tier 1 
demonstration tool, but the benefit of including more hypothetical sources is that more 
information is available for future sources to use in predicting secondary pollutant impacts from 
their post-construction emissions. Permitting authorities or permit applicants should examine 
existing recent (e.g., last 5 to 10 years) permit applications in that area to determine what types 
of emission rates and stack characteristics (e.g., surface and elevated release) should be 
reflected in the hypothetical project sources included in the model simulations. These model 
simulations should include a credible representation of current or post-construction conditions 
around the project source and key receptors. 

Existing regulatory modeling platforms can be used to minimize resource burden. The most 
recently submitted regulatory demonstration (e.g., O3 or PM2.5 attainment demonstration, 
Regional Haze SIP demonstration) modeling platform considered appropriate for the purposes 
of permit related single source secondary impact demonstrations by the reviewing authority 
could provide a platform for development of a MERPs Tier 1 demonstration tool. This could 
include the last approved SIP demonstration, a more recent submitted but not yet approved SIP 
demonstration, or modeling not used to support a SIP demonstration but considered 
representative of the current air quality in the area and of sufficient quality that is comparable 
to a model platform supporting a SIP demonstration. 

Where multiple appropriate modeling platforms are available for a particular area, the platform 
that is considered to be the most reflective of the current atmosphere in a particular area 
should be used for the demonstration to account for growth in an area and the changing mix of 
sources. For instance, if an area has a SIP modeling platform with a baseline year of 2011 and 
projected future year of 2018 and the current year is 2018, then the projected future year may 
better represent air quality in that area. 

For areas that do not have an existing regulatory demonstration modeling platform, a new 
modeling platform that represents the current air quality and conforms to the specifications 
outlined for attainment demonstration modeling could be acceptable. The specifications for 
permit related demonstration model platforms (e.g., horizontal grid spacing, vertical resolution, 
non-project source emission treatment) are detailed in the “Guidance on the use of models for 
assessing the impacts from single sources on secondarily formed pollutants ozone and PM2.5” 
(U.S. Environmental Protection Agency, 2016a). 

These platforms should be assessed for reasonableness with respect to predictive capability 
compared to ambient data to ensure that single sources are modeled in a realistic chemical and 
physical environment. 
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3.2.2.1. Developing Area Specific MERPs 

Photochemical modeling conducted for an area by a source, a governmental agency, or some 
other entity that is deemed sufficient may be adequate for air agencies to conduct permit 
related demonstrations and also or alternatively leading to the development of area-specific 
MERPs. 

8-hr Ozone:  The general framework for such developmental efforts for O3 should include the 
following steps: 

1) Define the geographic area(s) 
2) Conduct a series of source sensitivity simulations with appropriate air quality models to 

develop a collection of modeled O3 impacts associated with emissions of O3 precursors 
(i.e., VOC and NOX) from typical industrial point sources within the area of interest. 

3) Extract the highest daily 8-hr average modeled impact related to each hypothetical 
source anywhere in the domain from each model simulation (U.S. Environmental 
Protection Agency, 2016a). 

4) Calculate the MERP estimate(s) using Equation 1. 
5) Conduct quality assurance of the resulting MERP estimate(s) and evaluate the 

interpretation and appropriateness given the nature of O3 precursor emissions sources 
and chemical formation in the area of interest. This evaluation will likely require 
emissions inventory data, observed ambient data for O3 and precursors, a comparison 
of baseline total model predictions against ambient data, and qualitative comparison to 
MERPs estimated here and elsewhere. 

Daily PM2.5:  The general framework for such developmental efforts for daily PM2.5 should 
include the following steps: 

1) Define the geographic area(s) 
2) Conduct a series of source sensitivity simulations with appropriate air quality models to 

develop a collection of modeled PM2.5 impacts associated with emissions of PM2.5 

precursors (i.e., SO2 and NOX) from typical industrial point sources within the area of 
interest. 

3) Extract the highest daily 24-hr average modeled impact related to each hypothetical 
source anywhere in the domain from each model simulation (U.S. Environmental 
Protection Agency, 2016a). 

4) Calculate the MERP estimate(s) using Equation 1. 
6) Conduct quality assurance of the resulting MERP estimate(s) and evaluate the 

interpretation and appropriateness given the nature of PM2.5 precursor emissions 
sources and chemical formation in the area of interest. This evaluation will likely require 
emissions inventory data, observed ambient data for PM2.5 and precursors, a 
comparison of baseline total model predictions against ambient data, and qualitative 
comparison to MERPs estimated here and elsewhere. 
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Annual PM2.5:  The general framework for such developmental efforts for annual PM2.5 should 
include the following steps: 

1) Define the geographic area(s) 
2) Conduct a series of source sensitivity simulations with appropriate air quality models to 

develop a collection of modeled PM2.5 impacts associated with emissions of PM2.5 

precursors (i.e., SO2 and NOX) from typical industrial point sources within the area of 
interest. 

3) Extract the highest annual average modeled impact related to each hypothetical source 
anywhere in the domain from each model simulation (U.S. Environmental Protection 
Agency, 2016a). 

4) Calculate the MERP estimate(s) using the Equation 1. 
7) Conduct quality assurance of the resulting MERP estimate(s) and evaluate the 

interpretation and appropriateness given the nature of PM2.5 precursor emissions 
sources and chemical formation in the area of interest. This evaluation will likely require 
emissions inventory data, observed ambient data for PM2.5 and precursors, a 
comparison of baseline total model predictions against ambient data, and qualitative 
comparison to MERPs estimated here and elsewhere. 

If there are questions about what steps are appropriate in each instance or how to apply the 
steps described above, air agencies should contact their Regional office modeling contact for 
further technical consultation. 
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4. Application of the MERPs to Individual Permit Applications 

The Guideline recommends a two-tiered approach for addressing single-source impacts on O3 

or secondary PM2.5 (U.S. Environmental Protection Agency, 2017a) with the first tier involving 
use of appropriate and technically credible relationships between emissions and ambient 
impacts developed from existing modeling studies deemed sufficient for evaluating a project 
source’s impacts. Consistent with the recommendations in EPA’s Guideline, the appropriate tier 
for a given application should be selected in consultation with the appropriate reviewing 
authority (paragraph 3.0(b)) and after reviewing EPA guidance. This section describes how 
applicants might choose, in consultation with the appropriate permitting authority, to use 
MERPs in estimating single-source impacts on secondary pollutants under the first-tier 
approach (i.e., sections 5.3.2.b and 5.4.2.b of the Guideline). 

The use of MERPs as a Tier 1 demonstration tool can be based on either (1) EPA photochemical 
modeling with the source-specific value for a representative hypothetical source (as described 
in Section 3.2.1) or (2) the source- or area-specific value derived from a more similar 
hypothetical source modeled by a permit applicant or permitting authority (as described in 
Section 3.2.2). In some situations, the most conservative (lowest) MERP value across a 
region/area could be considered representative. The relevant geographic area could range from 
a county or airshed to a state or multi-state region. The selection of this geographic area may 
be determined in consultation with the appropriate reviewing authority and technical 
justification should be provided in the modeling protocol and/or permit-related 
documentation. 

EPA recommends that the permit applicant follow a three-step process as shown in Figure 4-1. 

1) Identify a representative hypothetical source (or group of sources for an area) from EPA’s 
modeling as detailed in Appendix Table A-1 or the Excel spreadsheet available on SCRAM. If 
a representative hypothetical source is not available, then consider whether an EPA derived 
MERP value available for the broader geographic area of the project source may be 
adequately representative and thus appropriate to use (see Table 4-1). Alternatively, one 
can consider conducting photochemical modeling (as described in Section 3.2.2) to derive 
appropriate information to derive a source- or area-specific value. 

The permit applicant should provide the appropriate permitting authority with a technically 
credible justification that the source characteristics (e.g., stack height, emissions rate) of the 
specific project source described in a permit application and the chemical and physical 
environment (e.g., meteorology, background pollutant concentrations, and regional/local 
emissions) near that project source are adequately represented by the selected 
hypothetical source(s). 

2) Acquire the source characteristics and associated modeling results for the hypothetical 
source(s). If using EPA modeling, then access these data from the on-line spreadsheet on 
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EPA’s SCRAM website. If using other modeling, then access these data from the relevant 
input and output files. 

3) Apply the source characteristics and photochemical modeling results from Step 2 to the 
MERP equation with the appropriate SIL value to assess the project source impacts. 

Section 4.1 provides several example PSD permit application scenarios that illustrate how to 
use source characteristics and photochemical modeling results to derive a MERP Tier 1 
demonstration tool. In general, for situations where the project source emits only one 
precursor for O3 or secondary PM2.5 (and no primary PM2.5 emissions), the project source 
emissions for that precursor can be compared directly to the appropriate MERP value for 
that precursor to determine if the applicable SIL is exceeded or not. For situations where 
project sources are required to assess multiple precursors, EPA recommends that the 
project source impacts on O3 or secondary PM2.5 reflect the sum of air quality changes 
resulting from each of those precursors for comparison to the EPA recommended SIL. 
Further, where project sources are required to assess both primary PM2.5 and precursors of 
secondary PM2.5, EPA recommends that applicants combine the primary and secondary 
impacts to determine total PM2.5 impacts as part of the PSD compliance demonstration. In 
such cases, the project source impacts associated with their direct PM2.5 emissions should 
be assessed through dispersion modeling. 

At the start of this process, EPA recommends that the permit applicant consult with the 
appropriate reviewing authority in developing a modeling protocol (per Section 9 of the 
Guideline) and that both parties confirm, at that time, the appropriateness of using these 
modeling results for the permitting situation. As part of the protocol, the permit applicant 
should include a narrative that provides a technical justification that the existing information or 
planned photochemical modeling is appropriate for the project source(s). 

Derived from EPA modeling results, Table 4-1 summarizes the distribution of illustrative MERPs 
values across climate zones showing the lowest, highest and median values. Consistent with 
Step 1 outlined above, the most conservative (lowest) illustrative MERP value may, in some 
cases, be considered adequately representative to characterize the responsiveness of ozone or 
secondary PM2.5 to precursors emitted in a region or area and then be considered for the Tier 1 
demonstration in an individual permit application. Climate zones are only used here to 
summarize the MERPs values for the reader. EPA recommends that the permit applicant 
consult with the appropriate reviewing authority to determine the relevant geographic area 
and/or hypothetical source from which to select a representative MERP value. 
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Figure 4-1. EPA recommended multi-step process for use of MERPs in PSD compliance 
demonstrations. 
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Table 4-1. Lowest, median, and highest illustrative MERP values (tons per year) by precursor, 
pollutant and climate zone. 
Note: illustrative MERP values are derived based on EPA modeling and EPA recommended SILs from EPA’s final SILs guidance 
(U.S. Environmental Protection Agency, 2018). 

Climate Zone 
8-hr O3 from NOX 

Lowest Median Highest 
8-hr O3 from VOC 

Lowest Median Highest 
Northeast 209 495 5,773 2,068 3,887 15,616 
Southeast 170 272 659 1,936 7,896 42,964 
Ohio Valley 126 340 1,346 1,159 3,802 13,595 
Upper Midwest 125 362 4,775 1,560 2,153 30,857 
Rockies/Plains 184 400 3,860 1,067 2,425 12,788 
South 190 417 1,075 2,307 4,759 30,381 
Southwest 204 422 1,179 1,097 10,030 144,744 
West 218 429 936 1,094 1,681 17,086 
Northwest 199 373 4,031 1,049 2,399 15,929 

Climate Zone 
Daily PM2.5 from NOX 

Lowest Median Highest 
Daily PM2.5 from SO2 

Lowest Median Highest 
Northeast 2,218 15,080 34,307 623 3,955 8,994 
Southeast 1,943 8,233 23,043 367 2,475 5,685 
Ohio Valley 2,570 10,119 32,257 348 3,070 16,463 
Upper Midwest 2,963 10,043 29,547 454 2,482 6,096 
Rockies/Plains 1,740 9,389 31,263 251 2,587 19,208 
South 1,881 8,079 24,521 274 1,511 10,112 
Southwest 6,514 26,322 101,456 1,508 8,730 27,219 
West 1,073 8,570 34,279 188 2,236 24,596 
Northwest 3,003 11,943 20,716 1,203 3,319 8,418 

Climate Zone 
Annual PM2.5 from NOX 

Lowest Median Highest 
Annual PM2.5 from SO2 

Lowest Median Highest 
Northeast 10,142 47,396 137,596 4,014 21,353 41,231 
Southeast 5,679 45,076 137,516 859 14,447 25,433 
Ohio Valley 7,625 31,931 150,868 3,098 23,420 58,355 
Upper Midwest 10,011 33,497 139,184 2,522 17,997 45,113 
Rockies/Plains 9,220 39,819 203,546 2,263 16,939 106,147 
South 7,453 41,577 110,478 1,781 11,890 58,612 
Southwest 11,960 128,564 779,117 10,884 38,937 105,417 
West 3,182 29,779 103,000 2,331 11,977 66,773 
Northwest 7,942 21,928 71,569 11,276 15,507 18,263 
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4.1. Illustrative MERP Tier 1 Demonstrations for Example PSD Permit 
Scenarios 

In this section, several example PSD permit application scenarios are presented to illustrate 
how modeled emissions and secondary pollutant impacts from EPA’s modeling of hypothetical 
sources (described in Section 3.2.1) could be used to derive a MERP Tier 1 demonstration tool 
(as described in Section 3.1) for a given location. Some of these examples demonstrate how to 
account for multiple precursor impacts on secondary PM2.5 formation. One scenario (i.e., 
scenario D) reflects a situation where a project source emits both primary PM2.5 and precursors 
to secondary PM2.5. In those situations, applicants should consult the appropriate sections of 
the Guideline (U.S. Environmental Protection Agency, 2017a) and related permit modeling 
guidance for information about estimating primary PM2.5 impacts. As illustrated in these 
examples, representative MERPs for each precursor may be developed based on either the 
most conservative (lowest) value across a region/area or the source-specific value derived from 
a more similar hypothetical source modeled by a permit applicant, permitting authority, or EPA. 

For multiple areas, Table 4.1 shows an example of the most conservative (i.e., lowest) 
illustrative MERP for each precursor and NAAQS across all sources and studies. These 
illustrative values in Table 4.1 are based on the EPA modeling of hypothetical sources described 
in Section 3.2.1. For reference at the individual source level, the maximum predicted downwind 
impacts for each of the hypothetical sources modeled with annual simulations are provided in 
the Excel spreadsheet available on EPA’s SCRAM website. 

4.1.1. Source Impact Analysis: O3 and PM2.5 NAAQS 

The following section provides examples of developing a suitable Tier 1 demonstration tool for 
each precursor and secondary pollutant as part of a PSD source impact analysis for the O3 and 
PM2.5 NAAQS. Where only a single precursor of O3 or PM2.5, and no direct PM2.5, is emitted by 
the project source, then the MERP for that precursor may be directly applied. For situations 
where project sources are required to assess multiple precursors of PM2.5 or of O3, EPA 
recommends that the impacts of multiple precursors should be estimated in a combined 
manner for comparison to the appropriate SIL such that the sum of precursor impacts would be 
lower than the SIL in a demonstration of compliance. Further, where project sources are 
required to assess both primary PM2.5 and precursors of secondary PM2.5, EPA recommends 
that applicants combine the primary and secondary impacts to determine total PM2.5 impacts as 
part of the PSD compliance demonstration. In such cases, the project source impacts associated 
with their direct PM2.5 emissions should be assessed through dispersion modeling. 

In this assessment, the maximum downwind impact from each source is chosen over the length 
of the model simulation period and matched with the annual emission rate. The maximum 
impact is selected since a single year of meteorology (or less in some instances) is used to 
generate these relationships. Additional or alternative meteorological patterns may result in 
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different impacts in some areas. The following illustrative examples are intended to show how 
MERP values may be used in specific PSD permit air quality demonstrations. 

Scenario A: Single precursor assessment for PM2.5 and additive O3 impacts 

In this scenario, a PSD permit applicant with a proposed increase in emissions of 0 tpy of 
primary PM2.5, 130 tpy of VOC, 72 tpy of NOX, and 0 tpy of SO2 located in the upper midwest 
region. 

O3 analysis:  The project source is not located in an area with unusual circumstances regarding 
complex terrain, proximity to very large sources of either NOX or VOC, or meteorology. Thus, 
the climate zone may be defined as the relevant geographic area such that the lowest MERPs 
from Table 4-1 for the upper midwest region could be considered representative and chosen 
for comparison with the project emissions rather than selecting a particular hypothetical source 
from this same climate zone. In practice, EPA recommends that the permit applicant consult 
with the appropriate reviewing authority to determine the relevant hypothetical source and 
geographic area from which to select representative MERP values. 

The NOX emissions of 72 tpy and VOC emissions of 130 tpy from the project source are well 
below the lowest (most conservative) MERP values for NOX as an O3 precursor (i.e., 125 tpy) 
and VOC as an O3 precursor (i.e., 1,560 tpy), respectively, of all sources modeled by EPA in the 
upper midwest region, as shown in Table 4-1. In this case, air quality impacts for each O3 

precursor from this source would be expected to be below the EPA recommended 8-hour O3 

SIL. 

However, for this example, EPA recommends that the NOX and VOC precursor impacts on 8-hr 
daily maximum O3 be considered together to determine if the project source’s air quality 
impact would exceed the O3 SIL. In such a case, the project source’s emissions increase can be 
expressed as a percent of the MERP for each precursor and then the percentages can be 
summed. A value less than 100% indicates that the EPA recommended 8-hour O3 SIL will not be 
exceeded when considering the combined impacts of these precursors on 8-hr daily maximum 
O3. 

Example calculation for additive precursor impacts on 8-hr daily maximum O3:  

(72 tpy NOX from source/125 tpy NOX 8-hr daily maximum O3 MERP) + (130 tpy VOC 
from source/1,560 tpy VOC 8-hr daily maximum O3 MERP) = .58 + .08 = .66 * 100 = 66% 

A value less than 100% indicates that the O3 SIL would not be exceeded when considering the 
combined impacts of these precursors. Thus, the project level O3 impacts associated with both 
NOX and VOC precursor emissions from this source would be expected to be below the EPA 
recommended 8-hour O3 SIL. 

PM2.5 analysis:  The project source is not located in an area with unusual circumstances 
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regarding complex terrain, proximity to very large sources of pollutants that impact 
atmospheric chemistry (i.e., NOX, SO2, NH3) or meteorology. Thus, similar to the O3 analysis 
above, the climate zone may be defined as the relevant geographic area such that the lowest 
MERPs from Table 4-1 for the upper midwest region could be considered adequately 
representative and chosen for comparison with the project emissions rather than selecting a 
particular hypothetical source from this same region. EPA recommends that the permit 
applicant consult with the appropriate reviewing authority to determine the relevant 
hypothetical source and geographic area from which to select representative MERP values. 

The project source emits no direct PM2.5 nor SO2 so the demonstration focuses only on the NOX 

emissions increase of 72 tpy, which is well below the lowest (most conservative) MERP value in 
the upper midwest region for NOx as a precursor for the daily and annual PM2.5 NAAQS shown 
in Table 4-1, i.e., 2,963 tpy and 10,011 tpy respectively. In this case, air quality impacts of PM2.5 

from this source are expected to be below the EPA recommended 24-hour and annual PM2.5 

SILs. 

Scenario B: Single precursor assessment for O3 impacts and additive secondary PM2.5 impacts 

In this scenario, a facility with a proposed increase in emissions of 0 tpy of primary PM2.5, 0 tpy 
of VOC, 220 tpy of NOX, and 75 tpy of SO2 located in the southeast region. 

O3 analysis:  The project source is not located in an area with unusual circumstances regarding 
complex terrain, proximity to very large sources of either NOX or VOC, or meteorology. The 
project source does not emit VOC so the demonstration focuses only on the NOx emission 
increase of 220 tpy, which is greater than the lowest (most conservative) NOX MERP for 8-hr O3 

in the southeast region (i.e., 170 tpy). Thus, for this example, even though the project source’s 
surrounding environment does not raise an obvious regional feature that would influence 
downwind O3 impacts, it is likely more appropriate to use a specific hypothetical source in the 
same region or other appropriate geographic area for comparison. 

A comparable hypothetical source is identified to be representative of this source (e.g., 
southeast region source located in Tallapoosa County, Alabama with elevated emissions 
release). Here, equation 1 is used with the modeled emissions rates and air quality impact 
information from this hypothetical source. Since multiple hypothetical sources were modeled at 
this location with an elevated release, the source with the lowest MERP was selected for 
comparison with the project source, i.e., 

MERP for selected representative hypothetical source (tpy) = 1.0 ppb * (500 tpy /1.528 
ppb) = 327 tpy 

In this case, based on EPA modeling results for a representative hypothetical source, the project 
source emissions are less than the calculated NOX to 8-hr O3 MERP such that air quality impacts 
of O3 from this source would be expected to be less than the EPA recommended 8-hour O3 SIL. 
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PM2.5 analysis: The project source is not located in an area with unusual circumstances 
regarding complex terrain, proximity to very large sources of pollutants that impact 
atmospheric chemistry (i.e., NOX, SO2, NH3) or meteorology. Thus, the climate zone may be 
defined as the relevant geographic area such that the lowest MERPs from Table 4-1 for the 
southeast region could be considered adequately representative and chosen for comparison 
with the project emissions rather than selecting a particular hypothetical source from this same 
region. In practice, EPA recommends that the permit applicant consult with the appropriate 
reviewing authority to determine the relevant hypothetical source and geographic area from 
which to select representative MERP values. 

For this example, both the NOX emissions of 220 tpy and SO2 emissions of 75 tpy are well below 
the lowest (most conservative) daily PM2.5 MERP values of any source modeled in the 
southeastern region, i.e., 1,943 tpy for NOX and 367 tpy for SO2 respectively. These emission 
rates are also well below the annual PM2.5 MERP values of any source modeled in the 
southeastern region (see Table 4-1). 

However, for this example, EPA recommends that the NOX and SO2 precursor impacts to both 
daily and annual average PM2.5 are considered together to determine if the project source’s air 
quality impact on PM2.5 would exceed the PM2.5 SILs. In this case, the project source’s emissions 
increase can be expressed as a percent of the MERP for each precursor and then the 
percentages can be summed. A value less than 100% indicates that the EPA recommended daily 
or annual PM2.5 SIL would not be exceeded when considering the combined impacts of these 
precursors on daily or annual PM2.5. 

Example calculation for additive secondary impacts on daily PM2.5:  

(220 tpy NOX from source/1,943 tpy NOX daily PM2.5 MERP) + (75 tpy SO2 from 
source/367 tpy SO2 daily PM2.5 MERP) = .11 + .20 = .31 * 100 = 31% 

Example calculation for additive secondary impacts on annual PM2.5:  

(220 tpy NOX from source/5,679 tpy NOX annual PM2.5 MERP) + (75 tpy SO2 from 
source/859 tpy SO2 annual PM2.5 MERP) = .04 + .09 = .13 * 100 = 13% 

A value less than 100% indicates that the PM2.5 SIL would not be exceeded when considering 
the combined impacts of these precursors on daily or annual PM2.5. Thus, in this case, the air 
quality impacts of PM2.5 from precursor emissions of NOX and SO2 from this source would be 
expected to be less than the EPA recommended daily and annual PM2.5 SILs. 

Scenario C: Single precursor assessment for O3 and additive PM2.5 impacts 

In this scenario, a facility with a proposed increase in emissions of 0 tpy of primary PM2.5, 0 tpy 
of VOC, 920 tpy of NOX, and 259 tpy of SO2 located in the Rockies region. 
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O3 analysis:  The project source is not located in an area with unusual circumstances regarding 
complex terrain, proximity to very large sources of either NOX or VOC, or meteorology. The 
project source does not emit VOC so the demonstration focuses only on the NOx emission 
increase of 920 tpy, which is greater than the lowest (most conservative) NOX MERP for 8-hr O3 

in the Rockies region (i.e., 184 tpy). Thus, for this example, even though the project source’s 
surrounding environment does not raise an obvious regional feature that would influence 
downwind O3 impacts, it is likely more appropriate to use a hypothetical source for comparison. 

A comparable hypothetical source is identified to be representative of this source (e.g., Rockies 
region in Iron County, Utah with elevated release). Here, equation 1 is used with the modeled 
emissions rates and air quality impact information from the selected comparable source. Since 
multiple hypothetical sources were modeled at this location with an elevated release, the 
source with the most similar emission rate was selected for comparison with the project 
source, i.e., 

MERP for selected representative hypothetical source (tpy) = 1.0 ppb * (1000 tpy / 1.314 
ppb) = 761 tpy 

In this case, based on EPA modeling results for a representative hypothetical source, the project 
source emissions are greater than the calculated NOX to 8-hr O3 MERP such that air quality 
impacts of O3 from this source are expected to exceed the EPA recommended 8-hour O3 SIL. 
Given that the NOX emissions from this project source are expected to have air quality impacts 
that exceed the O3 SIL, a cumulative impact analysis would be the next step in this scenario. 
More information for this type of demonstration is provided in Section 4.1.3. 

PM2.5 analysis:  The project source is not located in an area with unusual circumstances 
regarding complex terrain, proximity to very large sources of pollutants that impact 
atmospheric chemistry (i.e., NOX, SO2, NH3) or meteorology. The NOX emissions of 920 are 
below the lowest (most conservative) daily and annual PM2.5 MERP value of any source 
modeled in the Rockies region (i.e., 1.740 tpy and 9,220 tpy respectively), while the SO2 

emissions of 259 tpy are slightly higher than the lowest daily PM2.5 MERP value of any source 
modeled in the Rockies region (i.e., 251 tpy for daily and 2,263 tpy for annual). Thus, for this 
example, even though the project source’s surrounding environment does not raise an obvious 
regional feature that would influence downwind secondary PM2.5 impacts, it is likely more 
appropriate to use a hypothetical source for comparison. 

A hypothetical representative source is identified to be representative of this source (e.g., 
Rockies region in Iron County, Utah) and has a 1,000 tpy elevated release NOX MERP for daily 
PM2.5 of 25,754 tpy and SO2 MERP for daily PM2.5 of 7,515 tpy, which are both much larger than 
the increase in emissions of the project source such that the source’s impact on daily PM2.5 

would be expected to be less than the EPA recommended daily PM2.5 SIL. The same 
hypothetical source has a NOX MERP for annual PM2.5 of 166,670 tpy and SO2 MERP for annual 
PM2.5 of 37,997 tpy, which are both much larger than the increase in emissions of the project 
source such that the source’s impact on annual PM2.5 would be expected to be less than the 
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EPA recommended annual PM2.5 SIL. However, for this example, EPA recommends that the NOX 

and SO2 precursor contributions to both daily and annual average PM2.5 are considered 
together to determine if the project source’s air quality impact of PM2.5 would exceed the PM2.5 

SILs. In this case, the project source’s emissions increase can be expressed as a percent of the 
MERP for each precursor and then the percentages can be summed. 

Example calculation for additive secondary impacts on daily PM2.5:  

(920 tpy NOX from source/25,754 tpy NOX daily PM2.5 MERP) + (259 tpy SO2 from 
source/7,515 tpy SO2 daily PM2.5 MERP) = .036 + .034 = .07 * 100 = 7% 

Example calculation for additive secondary impacts on annual PM2.5:  

(920 tpy NOX from source/166,670 tpy NOX annual PM2.5 MERP) + (259 tpy SO2 from 
source/37,997 tpy SO2 annual PM2.5 MERP) = .006 + .007 = .013 * 100 = 1.3% 

A value less than 100% indicates that the PM2.5 SIL would not be exceeded when considering 
the combined impacts of these precursors on daily or annual PM2.5. Thus, in this case, the air 
quality impacts of PM2.5 from precursor emissions of NOX and SO2 from this source would be 
expected to be less than both the EPA recommended daily and annual PM2.5 SILs. 

Scenario D: NOX and SO2 precursor assessment for additive secondary PM2.5 impacts along 
with direct PM2.5 

In this scenario, a facility with a proposed increase in emissions of 250 tpy of primary PM2.5, 0 
tpy of VOC, 220 tpy of NOX, and 75 tpy of SO2 located in the southeast region. This scenario is 
like Scenario B above, except that EPA recommends that in assessing PM2.5 the primary PM2.5 

emissions be accounted for along with the secondary impacts of PM2.5 precursor emissions as 
part of the Tier 1 demonstration. 

O3 analysis:  See scenario B above. 

PM2.5 analysis:  Same as Scenario B as to PM2.5 precursors. The combined impacts of the 
proposed increases in PM2.5 precursor emissions of NOX and SO2 would not exceed the EPA 
recommended daily or annual PM2.5 SILs. 

However, for this example, EPA recommends that the primary PM2.5 impacts be added to the 
secondary impacts for a full account of total PM2.5 impacts in comparison to the daily and 
annual PM2.5 SILs. The primary PM2.5 impacts should be estimated using AERMOD or an 
approved alternative model as outlined in the Guideline (U.S. Environmental Protection Agency, 
2017a) and consistent with EPA guidance for combining primary and secondary impacts of 
PM2.5 for permit program assessments. 

In this scenario, a representative secondary PM2.5 impact for this source is added to the 
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appropriately estimated primary PM2.5 impacts. The highest ambient impact at any receptor for 
primary PM2.5 should be divided by the daily or annual PM2.5 SIL values to estimate the primary 
impact calculated as a percentage of the SIL value and then added to the previously calculated 
secondary impacts. 

For the daily PM2.5 NAAQS, a peak primary PM2.5 impact from AERMOD in this scenario is 
estimated to be 0.41 µg/m3. Compared with a 1.2 µg/m3 SIL for daily PM2.5 means that the 
primary impact is 34% of the SIL. When this primary impact is summed with the secondary 
impacts of 31% the total is 65% which is below 100% suggesting this source impact is below the 
EPA recommended daily PM2.5 SIL. 

For the annual PM2.5 NAAQS, annual average primary PM2.5 impact from AERMOD is estimated 
to be 0.11 µg/m3 for the scenario above. Compared with a 0.2 µg/m3 SIL for annual PM2.5 

means that the primary impact is 55% of the SIL. When this primary impact is summed with the 
secondary impacts of 13% the total is 68% which is below 100% suggesting this source impact is 
below the EPA recommended annual PM2.5 SIL. 

Accounting for spatial correlation of primary and secondary impacts: As a variant on this 
scenario, for the daily PM2.5 NAAQS, if the peak primary PM2.5 impact from AERMOD is 
estimated to be 0.90 µg/m3 for the above scenario, then the percent primary contribution to 
the SIL would be 75%. When summed with the secondary contribution of 31%, the total source 
impact exceeds 100% and, therefore, is greater than the EPA recommended daily PM2.5 SIL. In 
this case, the spatial nature of the primary and secondary PM2.5 impacts of the project source 
may be resolved in a more detailed manner to gain a better estimate of the project source 
impact for comparison to the PM2.5 SILs. Primary impacts tend to be higher in closer proximity 
of the source, whereas secondary impacts can be higher further downwind (beyond the 
property fence line). For example, the primary and secondary PM2.5 impacts could be resolved 
at varying distances from the source (e.g., within 5-10 km, between 10 and 25 km, and between 
25 and 50 km) and then combined at each distance range for a comparison with the EPA 
recommended PM2.5 SILs. If the more spatially resolved assessment still finds combined 
percentages above 100%, then a cumulative impact analysis would be the next step for this 
demonstration. More information for this type of demonstration is provided in Section 4.1.3. 

4.1.2. Source Impact Analysis: Class 1 PSD Increment for PM2.5 

This section provides information for single source permit demonstrations for PSD increment of 
PM2.5 at Class I areas. According to 40 CFR 51.166(c)(1) and 52.21(c), an allowable PSD 
increment based on an annual average may not be exceeded, and the allowable PSD increment 
for any other time period may be exceeded once per year at any one location. Currently there is 
no PSD increment for O3 so no PSD increment demonstration for O3 is necessary. The PM2.5 PSD 
increment SIL values recommended by EPA for Class II and III areas are the same as the 
recommended PM2.5 NAAQS SIL values so no separate PSD increment demonstration is needed 
for Class II and III areas. 
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The hypothetical model results provided in this document represent peak impacts for 
secondary PM2.5, which are typically within 50 km from the source (see section 3.2.1). These 
impacts may not be applicable for PSD increment demonstrations at Class I area receptors that 
may be far downwind (beyond 50 km) of the project source. As stated in the Guideline, 
AERMOD is the preferred dispersion model for estimating primary PM2.5 impacts from single 
sources for distances up to 50 km. Currently, there is no preferred modeling system for 
estimating long range transport impacts (i.e., beyond 50 km). The Guideline establishes a 
screening approach for such assessments (U.S. Environmental Protection Agency, 2017a). 

The screening approach for the primary PM2.5 component of a PSD Class I area demonstration 
beyond 50 km could include AERMOD estimates at or about 50 km from the project source 
(Section 4.2.c.i of the Guideline) or a second level assessment based on modeling primary 
PM2.5 that does not include plume-depleting processes to ensure a conservative estimate 
(Section 4.2.c.ii of the Guideline). The Guideline suggests a Lagrangian or comparable modeling 
system would be appropriate for a second level assessment. Photochemical grid models have 
been shown to demonstrate similar skill to Lagrangian models for long range pollutant 
transport when compared to measurements made from multiple mesoscale field experiments 
(ENVIRON, 2012a; U.S. Environmental Protection Agency, 2016c). EPA modeled a subset of the 
hypothetical sources shown in Figure 3-2 with tracking of primary PM2.5 contribution (N=36) 
using the CAMx model applied without chemistry. A table of maximum daily average and 
maximum annual average primary PM2.5 impacts by emission rate are shown in Table 4-2. This 
table is intended to provide illustrative information about peak downwind primary PM2.5 

impacts at distances beyond 50 km and where agreed to by the appropriate reviewing authority 
may provide relevant information to support Tier 1 PSD Class I increment demonstrations. 

Table 4-2. Maximum daily average and maximum annual average primary PM2.5 impacts at 
100, 200, and 300 km from modeled hypothetical source. 

Highest Daily Average Highest Daily Average Highest Annual Average Highest Annual Average 
Emission Distance from Concentration (µg/m3) - Concentration (µg/m3) - Concentration (µg/m3) - Concentration (µg/m3) - 
Rate (tpy) source (km) tall stack surface release tall stack surface release 

100 300 0.0117 0.0123 0.0008 0.0009 
100 200 0.0223 0.0212 0.0016 0.0015 
100 100 0.0537 0.0445 0.0070 0.0049 
150 300 0.0180 0.0184 0.0012 0.0013 
150 200 0.0328 0.0311 0.0024 0.0022 
150 100 0.0807 0.0632 0.0102 0.0073 
500 300 0.0610 0.0625 0.0044 0.0045 
500 200 0.1167 0.1095 0.0087 0.0078 
500 100 0.2717 0.2536 0.0379 0.0238 
1000 300 0.1186 0.1217 0.0087 0.0089 
1000 200 0.2300 0.2161 0.0175 0.0157 
1000 100 0.5445 0.5009 0.0731 0.0477 

Single source impacts on secondary PM2.5 tend to decrease as distance from the source 
increases (Baker et al., 2016), which means peak source impacts presented in previous sections 
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to inform a PM2.5 NAAQS air quality assessment may not provide relevant information for the 
spatial scales involved between project sources and Class I areas. Given that project source 
impacts will be lower at greater distances (see also Figure 3.6), the illustrative MERPs listed in 
Section 4 would not usually be relevant (unless the source and Class I area were in close 
proximity), so applicants should follow the screening approach described in this section for a 
Tier 1 demonstration of compliance with the Class I PSD increment for PM2.5. 

The hypothetical source impact information generated as part of the illustrative examples 
shown here or other credible existing single source modeling could provide information 
relevant for Class I SIL screening demonstrations. Rather than using the peak impact, the 
entirety of modeled information available for a specific project source (if available) or 
hypothetical source (such as but not limited to the sources modeled as part of this document) 
could be used to provide an estimate of secondary PM2.5 impacts at distances further 
downwind. 

Consistent with the long-range transport (LRT) screening approach in the Guideline, the initial 
screening step would be to select one or more of the hypothetical sources modeled as part of 
the illustrative assessment provided in this document that are found to be similar to the project 
source. Then, modeled maximum secondary PM2.5 impacts at or greater than 50 km would be 
used in combination with primary PM2.5 impacts estimated with AERMOD at 50 km downwind 
of the source for comparison to the EPA recommended PM2.5 Class I SIL value. Information 
about using AERMOD to support a LRT demonstration for primary pollutants is provided 
elsewhere (U.S. Environmental Protection Agency, 2016d). 

If the results of the initial screening step show an exceedance of the PM2.5 Class I SIL value, a 
second more refined screening step would involve selecting the highest modeled secondary 
PM2.5 impact at or less than the downwind distance of the Class I area relative to the project 
source. That value would be combined with primary PM2.5 impacts estimated with AERMOD at 
50 km downwind and compared with the EPA recommended PM2.5 Class I SIL. Another option 
for this screening step would also involve selecting the highest modeled secondary PM2.5 impact 
at or near the downwind distance of the Class I area relative to the project source but include 
an estimate of primary PM2.5 impacts estimated with a chemical transport model (e.g., 
Lagrangian or photochemical model) at or less than the downwind distance of the Class I area 
relative to the project source. 

An illustrative example of this type of a screening demonstration for Class I PM2.5 increment 
would be a 3,000 tpy NOX project source that emits near the surface in the northeast U.S. This 
project source does not emit SO2 so secondary formation of PM2.5 sulfate ion does not need to 
be considered in addition to PM2.5 nitrate formation from the NOX emissions. The nearest Class I 
area is ~300 km downwind of the project source. Multiple hypothetical sources (3 for this 
particular example) with ground-level emission release characteristics near the project source 
were examined for annual and 24-hr average PM2.5 nitrate impacts at or greater than 50 km and 
at or near 300 km downwind of the source in any direction. Figure 4-2 shows the peak 
hypothetical source impacts from 500 tpy of emissions at ~50 km downwind on PM2.5 nitrate for 
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daily PM2.5 is 0.032 µg/m3 and annual PM2.5 is 0.002 µg/m3. As shown, at approximately 310 km 
from the project source, the peak hypothetical source impacts on PM2.5 nitrate for daily PM2.5 

would be 0.01 µg/m3 and 0.0003 µg/m3 for annual PM2.5 (see Figure 4-2). 

Figure 4-2. Modeled peak daily average (top) and annual average (bottom) PM2.5 nitrate ion 
impacts from a hypothetical 500 tpy surface level source of NOX emissions by distance 
downwind of the source. 

The hypothetical source NOX emission rate is 500 tpy and the project source emission rate is 
3,000 tpy. Impacts from the 500 tpy hypothetical sources are linearly scaled (increased in this 
example) to be better representative of the project source emission rate. For example, the daily 
PM2.5 nitrate impacts at 50 km downwind would be adjusted to 0.192 µg/m3: 0.032 µg/m3 * 
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3000 tpy/500 tpy = 0.192 µg/m3. The annual PM2.5 nitrate impacts at 300 km downwind would 
be adjusted to 0.0018 µg/m3: 0.0003 µg/m3 * 3000 tpy/500 tpy = 0.0018 µg/m3. 

As part of the initial screening step, the project source impact of 0.192 µg/m3 for daily PM2.5 at 
50 km downwind is added to its primary impact estimated with AERMOD at 50 km for 
comparison with the EPA recommended 24-hr PM2.5 Class I area SIL of 0.27 µg/m3. Assuming 
the primary impacts are below 0.078 µg/m3, the project source could include this screening 
demonstration in its PSD application. Otherwise, the project source would move on to the 
second step with more refined screening demonstration based on 0.01 µg/m3 impacts per 500 
tpy NOX at 300 km distance downwind, i.e., 0.01 µg/m3 * 3000 tpy/500 tpy = 0.06 µg/m3 of 
PM2.5 nitrate. 

This estimate of secondary contribution at the distance of the Class I area from the project 
source would then be added to the primary impacts modeled with AERMOD at 50 km and be 
compared with the EPA recommended PM2.5 Class I SIL. If the sum of the more refined 
secondary contribution paired with the primary PM2.5 contribution exceeds the SIL, the next 
step in the screening demonstration would utilize an estimate of primary PM2.5 using a chemical 
transport model (e.g., Lagrangian or photochemical model) that can be paired with the 
secondary impact at 300 km downwind (as shown above). In situations where the screening 
demonstration does not show downwind impacts of PM2.5 at Class I areas below the SIL, then a 
more refined approach to estimate the impacts from their project source based on methods 
suggested for Tier 2 demonstrations may be considered prior to conducting a cumulative 
impact analysis. 

4.1.3. Cumulative Impact Analysis: O3 and PM2.5 NAAQS 

As detailed in Section 9 of the Guideline, for situations where the project source is not able to 
demonstrate compliance through the source impact analysis, a cumulative impact analysis can 
be conducted that accounts for the impacts from the project source, impacts from nearby 
sources (as appropriate), and monitored background levels. The cumulative impacts are then 
compared to the NAAQS to determine whether the project source could cause or contribute to 
a NAAQS exceedance. 

The following section provides examples of developing a suitable Tier 1 demonstration tool for 
each precursor and secondary pollutant for the purposes of a cumulative impact analysis. 
Where only a single precursor of O3 or PM2.5 necessitates a demonstration, then a direct 
application of this approach would be appropriate. For situations where project sources are 
required to assess multiple precursors of PM2.5 or of O3, EPA recommends that the impacts of 
multiple precursors should be estimated in a combined manner for comparison to the 
appropriate SIL such that the sum of precursor impacts would be lower than the SIL in a 
demonstration of compliance. Further, where project sources are required to assess both 
primary PM2.5 and precursors of secondary PM2.5, EPA recommends that applicants combine 
the primary and secondary impacts to determine total PM2.5 impacts as part of the PSD 
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compliance demonstration. In such cases, the project source impacts associated with their 
direct PM2.5 emissions should be assessed through dispersion modeling. The examples below 
include each of these situations. 

The Tier 1 demonstration approach detailed in Section 3 of this document can be modified for 
use in a cumulative impact assessment. Here, existing relevant single source modeled impacts 
can be estimated and then added to the appropriate background contribution for comparison 
to the NAAQS. The MERP equation (Eq. 1) can be rearranged such that instead of calculating a 
modeled emission rate based on a critical air quality threshold such as a SIL value, a project 
specific impact would be estimated. Equation 2 shows how a project source impact would be 
the product of the relevant hypothetical source air quality impact relative to emissions scaled 
either upwards or downwards to the emission rate of the project. 

Modeled air quality impact from hypothetical source Eq. 2 Project Impact = Project emission rate × 
Modeled emission rate from hypothetical source 

For simplicity in these examples, nearby and background levels are represented by the design 
value from a representative monitor. In this situation, the cumulative assessment would include 
the sum of equation 2 and that monitored design value. 

Eq. 3 Projected Design Value with Project = Project Impact (Eq. 2) + Monitored Design Value 

If equation 3 results in an air quality level less that the NAAQS, then there is no NAAQS violation 
for which the source could cause or contribute to. However, if equation 3 results in an air 
quality level greater than the NAAQS, then the permit applicant should consult with the 
reviewing authority to determine the next step in the demonstrating project source impact at 
the location of the NAAQS violation. This may necessitate more refined modeling to reconcile 
project source impacts and monitored design values to complete the second phase of the 
cumulative impact analysis. 

The following illustrative examples are intended to show how existing modeling information 
may be used in specific permit demonstrations. 

Scenario A: Single precursor assessment for O3 and additive secondary PM2.5 impacts 

In this scenario, a facility with a proposed increase in emissions of 0 tpy of primary PM2.5, 0 tpy 
of VOC, 600 tpy of NOX, and 3,100 tpy of SO2 located in the southeast region. 

O3 source impact analysis: The project source is not located in an area with unusual 
circumstances regarding complex terrain, proximity to very large sources of either NOX or VOC, 
or meteorology. However, the NOX emissions of 600 tpy are larger than the lowest (most 
conservative) NOX MERP for 8-hr O3 in the southeast region (i.e., 170 tpy). Thus, even though 
the project source’s surrounding environment does not raise an obvious regional feature that 
would influence downwind O3 impacts, it is likely more appropriate to use a hypothetical source 
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in the same region or other appropriate geographic area for comparison. In practice, EPA 
recommends that the permit applicant consult with the appropriate reviewing authority to 
determine the relevant hypothetical source and geographic area from which to select 
representative MERP values. 

A comparable hypothetical source is identified to be representative of the project (e.g., 
southeast region source located in Tallapoosa County, Alabama with elevated emissions 
release). Since multiple hypothetical sources were modeled at this location with an elevated 
release, the source with the lowest MERP was selected for comparison with the project source. 
The project source does not emit VOC so a MERP approach addressing only NOX emission is 
sufficient in this example. For this example, equation 2 was used to estimate air quality impacts 
using the hypothetical source information rather than equation 1 because this form of the Tier 
1 demonstration approach more clearly fits into the subsequent cumulative assessment. 

Project source impact (ppb) = 600 tpy * (1.528 ppb / 500 tpy) = 1.83 ppb 

In this case, based on EPA modeling results for a representative hypothetical source, air quality 
impacts of O3 from this project source would be expected to exceed the EPA recommended 8-
hour O3 SIL. 

O3 cumulative impact analysis: For the cumulative impact analysis, the impact estimated with 
equation 2 in the source impact analysis was used with an estimate of nearby source impacts 
and background O3, which was a nearby monitor design value. The representative monitor near 
the project source has a design value of 65 ppb. 

Projected Design Value with Project Source (ppb) = 1.83 ppb + 65 ppb = 66.83 ppb 

When the source impact is combined with the nearby monitor design value using equation 3, 
the projected value is below the level of the O3 NAAQS of 70 ppb. 

PM2.5 source impact analysis: The project source is not located in an area with unusual 
circumstances regarding complex terrain, proximity to very large sources of pollutants that 
impact atmospheric chemistry (i.e., NOX, SO2, NH3) or meteorology. Both the NOX and SO2 

emissions are below the lowest (most conservative) daily and annual PM2.5 MERP values of any 
source modeled in the southeast region. The SO2 emissions are not very far below the most 
conservative MERP relating SO2 emissions to daily PM2.5 impacts. Thus, for simplicity in this 
example, even though the project source’s surrounding environment does not raise an obvious 
regional feature that would influence downwind secondary PM2.5 impacts, it is likely more 
appropriate to use a specific hypothetical source in the same region or other appropriate 
geographic area for comparison. In practice, EPA recommends that the permit applicant consult 
with the appropriate reviewing authority to determine the relevant hypothetical source and 
geographic area from which to select representative MERP values. 

A comparable hypothetical source is identified to be representative of this project (e.g., 
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southeast region source located in Tallapoosa County, Alabama with elevated emissions 
release) and has a source derived NOX MERP for 24-hr PM2.5 of 12,686 tpy and SO2 MERP for 24-
hr PM2.5 of 2,593 tpy. This hypothetical source has a derived NOX MERP for annual PM2.5 of 
116,399 tpy and SO2 MERP for annual PM2.5 of 21,106 tpy. 

For this example, EPA recommends that the NOX and SO2 precursor impacts on both daily and 
annual average PM2.5 are considered together to determine if the project source’s air quality 
impact of PM2.5 would exceed the PM2.5 SILs. In this case, the project source’s emissions 
increase can be expressed as a percent of the MERP for each precursor and then the 
percentages can be summed. A value less than 100% indicates that the EPA recommended 
PM2.5 SILs would not be exceeded when considering the combined impacts of these precursors 
on daily and annual PM2.5. 

Example calculation based on equation 1 for additive precursor impacts on daily PM2.5:  

(600 tpy NOX from source/12,686 tpy NOX daily PM2.5 MERP) + (3,100 tpy SO2 from 
source/2,593 tpy SO2 daily PM2.5 MERP) = .05 + 1.20 = 1.21 * 100 = 121% 

Example calculation based on equation 1 for additive precursor impacts on annual PM2.5:  

(600 tpy NOX from source/116,399 tpy NOX annual PM2.5 MERP) + (3,100 tpy SO2 from 
source/21,106 tpy SO2 annual PM2.5 MERP) = .005 + .147 = .15 * 100 = 15% 

A value less than 100% indicates that the EPA recommended PM2.5 SIL would not be exceeded 
when considering the combined impacts of these precursors on daily or annual PM2.5. Thus, in 
this case, the air quality impacts of PM2.5 from precursor emissions of NOX and SO2 from this 
source would be expected to be above the daily PM2.5 SIL and less than the annual PM2.5 SIL. 

PM2.5 cumulative impact analysis: For the cumulative impact analysis on daily PM2.5 impacts, 
equation 2 is used with the modeled emissions rates and air quality impact information from 
this representative hypothetical source with an elevated release. Since multiple hypothetical 
sources were modeled at this location with an elevated release the source with the lowest 
MERP was selected for comparison with the project source. 

Source nitrate impact (µg/m3) = 600 tpy * (0.047 µg/m3 / 500 tpy) = 0.056 µg/m3 

Source sulfate impact (µg/m3) = 3,100 tpy * (0.891 µg/m3 / 3,000 tpy) = 0.921 µg/m3 

A representative monitor near the project source has a 24-hour PM2.5 design value of 14 µg/m3. 

Projected Design Value with Project Source (µg/m3) = 0.056 µg/m3 + 0.921 µg/m3 + 14 
µg/m3 = 14.98 µg/m3 

When the source impact is combined with the nearby monitor design value using equation 3, 
the projected value is below the level of the daily PM2.5 NAAQS of 35 µg/m3. 
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Scenario B: Additive demonstration for O3 and secondary PM2.5 with primary PM2.5 impacts 

In this scenario, a facility with a proposed increase in emissions of 500 tpy of primary PM2.5, 62 
tpy of VOC, 920 tpy of NOX, and 259 tpy of SO2 located in the western region. 

O3 source impact analysis:  The project source is not located in an area with unusual 
circumstances regarding complex terrain, proximity to very large sources of either NOX or VOC, 
or meteorology. However, the NOX emissions of 920 tpy are larger than the lowest (most 
conservative) NOX MERP for 8-hr O3 in the western region of the U.S. Thus, even though the 
project source’s surrounding environment does not raise an obvious regional feature that 
would influence downwind O3 impacts, it is likely more appropriate to use a specific 
hypothetical source in the same region or other appropriate geographic area for comparison. In 
practice, EPA recommends that the permit applicant consult with the appropriate reviewing 
authority to determine the relevant hypothetical source and geographic area from which to 
select representative MERP values. 

A comparable hypothetical source is identified to be representative of this source (e.g., western 
(Rockies) region in Iron County, Utah with elevated release). Here, equation 1 is used with the 
modeled emissions rates and air quality impact information from the selected comparable 
source. Since multiple hypothetical sources were modeled at this location with an elevated 
release the source with the MERP with the most similar emission rate was selected for 
comparison with the project source, i.e., 

1. NOX MERP for selected representative hypothetical source (tpy) = 1.0 ppb * 
(1000 tpy / 1.314 ppb) = 761 tpy 

2. VOC MERP for selected representative hypothetical source (tpy) = 1.0 ppb * (500 
tpy / 0.0407 ppb) = 12,275 tpy 

3. Combining impacts from both NOX and VOC: (920/761 + 62/12,275) * 100 = 
121% 

In this case, based on modeling results for a representative hypothetical source, the project 
source emissions are greater than the calculated 8-hr O3 MERP such that air quality impacts of 
O3 from this source are expected to exceed the EPA recommended 8-hour O3 SIL. 

O3 cumulative impact analysis: For the cumulative impact analysis, equation 2 is used with the 
modeled emissions rates and air quality impact information from this representative 
hypothetical source with an elevated release. Since multiple hypothetical sources were 
modeled at this location with an elevated release the source with the most similar emission 
rate was selected for comparison with the project source. 

Source impact from NOX (ppb) = 920 tpy * (1.314 ppb / 1000 tpy) = 1.208 ppb 
Source impact from VOC (ppb) = 62 tpy * (0.0407 ppb / 500 tpy) = 0.005 ppb 

58 



 
 

    
 

    
 

   
 

   
 

  
  

   
   

 
 

 
 

    
  

 
 

  
 
 

      
   

 
     

   
    

  
  

 
  

 
         

     
 

  
 

         
      

 

A representative monitor near the project source has a design value of 62 ppb. 

Projected Design Value with Project Source (ppb) = 1.213 ppb + 62 ppb = 63.213 ppb 

When the source impact is combined with the nearby monitor design value using equation 3, 
the projected value is below the level of the O3 NAAQS. 

PM2.5 source impact analysis:  The project source is not located in an area with unusual 
circumstances regarding complex terrain, proximity to very large sources of pollutants that 
impact atmospheric chemistry (i.e., NOX, SO2, NH3) or meteorology. However, the NOX 

emissions of 920 are marginally below the lowest (most conservative) daily and annual PM2.5 

MERP value of any source modeled in the continental U.S., while the SO2 emissions of 259 tpy 
are slightly higher than the lowest daily PM2.5 MERP value of any source modeled in the 
western U.S. region. 

Thus, for simplicity in this example, even though the project source’s surrounding environment 
does not raise an obvious regional feature that would influence downwind secondary PM2.5 

impacts, it is likely more appropriate to use a hypothetical source in the same region or other 
appropriate geographic area for comparison. In practice, EPA recommends that the permit 
applicant consult with the appropriate reviewing authority to determine the relevant 
hypothetical source and geographic area from which to select representative MERP values. 

A hypothetical source is identified to be representative of this source (e.g., western (Rockies) 
region in Iron County, Utah). Since multiple hypothetical sources were modeled at this location 
with an elevated release the source with the lowest MERP was selected for comparison with 
the project source. The 1,000 tpy MERP was chosen for NOX and the 500 tpy MERP for SO2 

impacts. Both reflect elevated emissions release. 

For this example, EPA recommends that the NOX and SO2 precursor contributions to both daily 
and annual average PM2.5 are considered together to determine if the project source’s air 
quality impact of PM2.5 would exceed the EPA recommended PM2.5 SILs. In this case, the project 
source’s emissions increase can be expressed as a percent of the MERP for each precursor and 
then the percentages can be summed. 

Example calculation for additive precursor impacts on daily PM2.5:  

(920 tpy NOX from source/25,754 tpy NOX daily PM2.5 MERP) + (259 tpy SO2 from 
source/6,386 tpy SO2 daily PM2.5 MERP) = 0.04 + 0.04 = 0.08 * 100 = 8% 

Example calculation for additive precursor impacts on annual PM2.5:  

(920 tpy NOX from source/166,670 tpy NOX daily PM2.5 MERP) + (259 tpy SO2 from 
source/33,561 tpy SO2 daily PM2.5 MERP) = 0.0055+ 0.0077 = 0.013 * 100 = 1.3% 
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The emissions rates for both NOX and SO2 are much lower than the daily and annual PM2.5 

MERP based on the modeling results for a representative hypothetical source. However, for 
purposes of illustration in this hypothetical example, an assumption is made that primary PM2.5 

modeling with AERMOD (daily impact assumed to be 1.8 µg/m3 and annual impact assumed to 
be 0.02 µg/m3) showed an exceedance of the EPA recommended daily (but not annual) PM2.5 

SIL so that a cumulative impact analysis example is presented below for the daily form of the 
NAAQS. Note that no AERMOD simulations were done to relate primary PM2.5 emissions and 
downwind impacts; the levels of impact used here are purely to support this illustrative 
example. When considering primary and secondary impacts for the annual form of the NAAQS, 
the source’s impact would be expected to be less than the EPA recommended PM2.5 SIL. 

PM2.5 cumulative impact analysis: For the cumulative impact analysis, equation 2 is used with 
the modeled emissions rates and air quality impact information from this representative 
hypothetical source with an elevated release. 

Source nitrate impact (µg/m3) = 920 tpy * (0.047 µg/m3 / 1000 tpy) = 0.043 µg/m3 

Source sulfate impact (µg/m3) = 259 tpy * (0.094 µg/m3 / 500 tpy) = 0.049 µg/m3 

A representative monitor near the project source has a daily PM2.5 design value of 11 µg/m3. A 
hypothetical downwind primary PM2.5 impact from other analysis for this source was 
determined to be 1.8 µg/m3, which is included in the CIA together with the secondary impact 
analysis. 

Projected Design Value with Project Source (µg/m3) = 0.043 µg/m3 + 0.049 µg/m3 + 11 
µg/m3 + 1.8 µg/m3 = 12.89 µg/m3 

When the project source primary impact (from AERMOD) and secondary impacts (from MERP 
equation) are combined with the nearby monitor design value using equation 3, the projected 
value is below the level of the daily PM2.5 NAAQS. 
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Appendix A. Hypothetical Sources Included in the EPA’s Modeling 
Assessment 

Table A-1. Complete list of EPA modeled hypothetical sources presented in this document. A list 
of emission rates and stack height combinations modeled for each domain are provided in 
Table A-2. The “Max Nearby Urban (%)” column provides the highest percentage urban 
landcover in any grid cell near (within 50 km) the source. Source locations are shown in Figures 
A-1, A-2, A-3, and A-4. 

FIPS State County Domain Source Latitude Longitude 

Max 
Nearby 
Terrain 
(m) 

Max 
Nearby 
Urban 
(%) 

1001 Alabama Autauga 12EUS2 4 32.522 -86.550 179 25 

1123 Alabama Tallapoosa 12EUS3 19 32.848 -85.809 306 10 

4005 Arizona Coconino 12US2 36 35.428 -111.270 2483 7.4 

4007 Arizona Gila 12WUS1 14 33.469 -110.789 1592 4.3 

4012 Arizona La Paz 12WUS1 17 33.400 -113.408 757 0.9 

5119 Arkansas Pulaski 12EUS2 13 34.724 -92.275 235 32.2 

6029 California Kern 12WUS1 26 35.356 -119.508 1195 49.1 

6037 California Los Angeles 12WUS1 21 34.696 -118.414 1528 39.9 

6047 California Merced 12WUS1 25 37.274 -120.708 547 14.6 

6063 California Plumas 12WUS1 24 39.920 -121.263 1773 17.5 

6107 California Tulare 12WUS1 20 36.324 -119.404 566 18.1 

8011 Colorado Bent 12WUS1 4 37.685 -102.994 1698 1.4 

8069 Colorado Larimer 12WUS1 8 40.841 -105.826 3288 0.5 

8093 Colorado Park 12US2 31 38.919 -105.990 3535 2.2 

8109 Colorado Saguache 12WUS1 9 37.965 -106.234 3374 2.7 

8109 Colorado Saguache 12WUS1 9 37.965 -106.234 3374 2.7 

8123 Colorado Weld 12WUS1 3 40.621 -104.037 1609 6.2 

12005 Florida Bay 12EUS2 5 30.269 -85.700 55 9.8 

17021 Illinois Christian 12US2 16 39.509 -89.092 209 11.6 

17145 Illinois Perry 12EUS2 7 38.078 -89.547 194 6.8 

17155 Illinois Putnam 12EUS2 6 41.200 -89.446 243 16.4 

17177 Illinois Stephenson 12US2 15 42.455 -89.606 296 14.4 

18011 Indiana Boone 12US2 11 40.009 -86.574 290 47.3 

18037 Indiana Dubois 12EUS2 2 38.255 -86.724 224 4.4 

18053 Indiana Grant 12EUS3 17 40.623 -85.589 285 10.3 

18127 Indiana Porter 12EUS2 1 41.380 -87.185 235 52.3 

19027 Iowa Carroll 12US2 20 42.092 -94.693 435 3.9 

19095 Iowa Iowa 12EUS2 11 41.674 -92.060 295 17.3 

20091 Kansas Johnson 12EUS2 17 38.746 -94.949 325 38.8 

20109 Kansas Logan 12US2 26 38.909 -101.173 1121 1.6 

20155 Kansas Reno 12EUS2 22 38.121 -97.899 542 12.7 
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21009 Kentucky Barren 12EUS3 18 36.828 -85.830 269 4.5 

21187 Kentucky Owen 12US2 33 38.536 -84.707 279 7.4 

22001 Louisiana Acadia 12EUS2 15 30.241 -92.616 16 6.5 

22061 Louisiana Lincoln 12EUS2 14 32.476 -92.711 97 5.8 

22071 Louisiana Orleans 12EUS2 10 30.092 -89.879 10 50.4 

23003 Maine Aroostook 12EUS3 1 46.772 -67.850 365 4.6 

23031 Maine York 12EUS3 2 43.367 -70.580 237 13.3 

25011 Massachusetts Franklin 12EUS3 4 42.582 -72.459 583 21.6 

25021 Massachusetts Norfolk 12EUS3 3 42.139 -71.234 224 60 

26099 Michigan Macomb 12EUS3 11 42.822 -82.872 317 63.9 

26103 Michigan Marquette 12EUS3 15 46.570 -87.395 518 4 

26117 Michigan Montcalm 12EUS3 16 43.319 -85.368 309 42.8 

26129 Michigan Ogemaw 12US2 5 44.164 -84.069 382 4.4 

26159 Michigan Van Buren 12US2 10 42.410 -86.027 273 25.3 

27037 Minnesota Dakota 12US2 19 44.785 -93.311 339 52.4 

27137 Minnesota St Louis 12US2 13 47.913 -92.331 485 2.8 

27159 Minnesota Wadena 12US2 18 46.401 -95.086 464 2.2 

28129 Mississippi Smith 12EUS2 9 32.177 -89.345 142 2.3 

29029 Missouri Camden 12EUS2 12 38.014 -93.006 378 6.2 

29155 Missouri Pemiscot 12US2 17 36.223 -89.851 104 5.1 

29177 Missouri Ray 12US2 21 39.504 -94.135 305 39 

30013 Montana Cascade 12US2 28 47.367 -111.447 1803 18.1 

30075 Montana Powder River 12WUS1 7 45.299 -105.895 1238 0.6 

30083 Montana Richland 12WUS1 6 47.367 -104.447 862 2.3 

30111 Montana Yellowstone 12WUS1 11 45.786 -108.207 1641 22.2 

31001 Nebraska Adams 12EUS2 21 40.673 -98.327 655 18.2 

31055 Nebraska Douglas 12EUS2 16 41.364 -96.155 424 43.3 

31101 Nebraska Keith 12US2 25 41.247 -102.006 1197 2.1 

32001 Nevada Churchill 12WUS1 19 39.941 -118.748 1599 9.2 

34041 New Jersey Warren 12US2 2 41.017 -75.000 577 31.2 

35031 New Mexico Mc Kinley 12US2 32 35.368 -107.382 2577 3.6 

35035 New Mexico Otero 12WUS1 10 32.757 -105.767 2618 4.4 

36005 New York Bronx 12EUS3 5 40.819 -73.909 273 75.4 

36019 New York Clinton 12US2 1 44.477 -73.836 889 3.2 

36051 New York Livingston 12EUS3 7 42.877 -77.603 532 34 

37009 North Carolina Ashe 12EUS3 13 36.301 -81.374 1168 6.9 

37109 North Carolina Lincoln 12US2 8 35.439 -81.154 457 32.1 

37127 North Carolina Nash 12US2 4 35.922 -78.187 123 22.1 

38057 North Dakota Mercer 12WUS1 1 47.287 -101.879 719 1.8 

38059 North Dakota Morton 12WUS1 2 46.861 -101.925 799 1 

39103 Ohio Medina 12US2 6 41.238 -81.813 344 51.7 

39157 Ohio Tuscarawas 12EUS3 12 40.541 -81.396 356 26.9 

40017 Oklahoma Canadian 12EUS2 23 35.463 -97.913 473 43.1 

65 



 
 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

 

  

  

40101 Oklahoma Muskogee 12EUS2 18 35.751 -95.507 236 30.4 

40127 Oklahoma Pushmataha 12US2 22 34.390 -95.567 294 2.5 

40149 Oklahoma Washita 12US2 27 35.311 -99.187 662 4.4 

41049 Oregon Morrow 12WUS1 18 45.790 -119.475 894 8.2 

42001 Pennsylvania Adams 12EUS3 8 40.009 -77.111 364 26.9 

42029 Pennsylvania Chester 12US2 3 39.940 -75.822 188 32.2 

45005 South Carolina Allendale 12EUS3 14 32.973 -81.407 84 2.2 

45051 South Carolina Horry 12EUS3 10 34.083 -79.187 33 7.1 

46055 South Dakota Haakon 12US2 23 44.287 -101.879 842 1.4 

46097 South Dakota Miner 12US2 24 43.861 -97.425 535 5.4 

47001 Tennessee Anderson 12US2 12 36.079 -84.149 611 25.4 

47055 Tennessee Giles 12EUS2 3 35.291 -86.897 286 8.4 

47157 Tennessee Shelby 12EUS2 8 35.124 -90.002 117 42.4 

48187 Texas Guadalupe 12EUS2 25 29.553 -97.991 349 43.8 

48201 Texas Harris 12EUS2 20 29.592 -95.418 41 64.7 

48213 Texas Henderson 12EUS2 19 32.314 -95.556 155 27.6 

48367 Texas Parker 12EUS2 24 32.610 -97.736 384 35.7 

48445 Texas Terry 12WUS1 5 33.369 -102.146 1112 31.9 

49013 Utah Duchesne 12WUS1 12 40.407 -110.618 3395 0.9 

49015 Utah Emery 12US2 35 38.804 -110.630 2090 0.6 

49021 Utah Iron 12WUS1 16 37.608 -113.092 2870 5.5 

49037 Utah San Juan 12WUS1 13 37.905 -109.899 2450 0.2 

49049 Utah Utah 12WUS1 15 40.110 -111.936 2235 21.7 

51053 Virginia Dinwiddie 12EUS3 9 36.919 -77.707 133 9 

53039 Washington Klickitat 12WUS1 23 45.938 -121.191 1699 4.9 

53057 Washington Skagit 12WUS1 22 48.466 -122.559 497 9.6 

54017 West Virginia Doddridge 12US2 7 39.299 -80.633 454 10.4 

55107 Wisconsin Rusk 12US2 14 45.596 -90.768 482 2.3 

55115 Wisconsin Shawano 12US2 9 44.733 -88.263 309 32.2 

56001 Wyoming Albany 12US2 30 41.829 -105.857 2898 0.3 

56005 Wyoming Campbell 12US2 29 44.299 -105.895 1532 8.1 

56023 Wyoming Lincoln 12US2 34 41.905 -110.326 2585 1.3 
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Table A-2. A list of emission rates and stack release height combinations modeled for each 
domain. A complete list of hypothetical sources in each domain are provided in Table A-1. 
Figures showing the location of specific sources by domain are provided in Figures A1-A4. 

# hypothetical 
sources Emission 

Geographic within the Release Rate 
Region region Type (tpy) 

12EUS3 18 
(eastern US) 18 

18 
18 

12EUS2 25 
(central US) 25 

25 
25 
25 

12WUS1 26 
(western US) 26 

26 
26 

12US2 36 
(contiguous US) 36 

36 

H 3000 NOX, VOC NOX, SO2 NOX, SO2 
H 1000 NOX, VOC NOX, SO2 NOX, SO2 
H 500 NOX, VOC NOX, SO2 NOX, SO2 
L 500 NOX, VOC NOX, SO2 NOX, SO2 
H 3000 NOX, VOC NOX, SO2 NOX, SO2 
H 1000 NOX, VOC NOX, SO2 NOX, SO2 
L 1000 VOC NOX, SO2 NOX, SO2 
H 500 NOX NOX, SO2 NOX, SO2 
L 500 NOX, VOC NOX, SO2 NOX, SO2 
H 3000 NOX, VOC NOX, SO2 NOX, SO2 
H 1000 NOX, VOC NOX, SO2 NOX, SO2 
H 500 NOX, VOC NOX, SO2 NOX, SO2 
L 500 NOX, VOC NOX, SO2 NOX, SO2 
H 1000 NOX NOX, SO2 NOX, SO2 
H 500 NOX NOX, SO2 NOX, SO2 
L 500 NOX, VOC NOX, SO2 NOX, SO2 

NAAQS & Precursors Modeled 

Daily Annual 
8-hr O3 PM2.5 PM2.5 
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Figure A-1. Hypothetical source locations for the eastern U.S. (12EUS3) domain. 
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Figure A-2. Hypothetical source locations for the central U.S. (12EUS2) domain. 
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Figure A-3. Hypothetical source locations for the western U.S. (12WUS1) domain. 
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Figure A-4. Hypothetical source locations for the contiguous U.S. (12US2) domain. 

71 



 
 

 
 

 

 
   

   

 
  

 

 

United States Office of Air Quality Planning and Standards Publication No. EPA-454/R-19-003 
Environmental Protection Air Quality Assessment Division April 2019 
Agency Research Triangle Park, NC 


	merps2019.pdf
	EXECUTIVE SUMMARY
	1. Background
	2. O3 and Secondary PM2.5 Formation in the Atmosphere
	3. Framework for Developing MERPs as a Tier 1 Demonstration Tool
	3.1. Definition of MERPs as a Tier 1 Demonstration Tool
	3.2. Development of MERPs through Photochemical Modeling
	3.2.1. EPA Single Source Photochemical Modeling for O3 and Secondary PM2.5
	3.2.1.1. EPA Modeled Impacts: Annual and Daily PM2.5
	3.2.1.2. EPA Modeled Impacts: 8-hour Ozone
	3.2.1.3. EPA Illustrative MERPs:  Annual and Daily PM2.5
	3.2.1.4. EPA Illustrative MERPs: 8-hour Ozone
	3.2.2. Use of Other Photochemical Modeling to Develop MERPs for O3 and Secondary PM2.5
	3.2.2.1. Developing Area Specific MERPs
	4. Application of the MERPs to Individual Permit Applications
	4.1. Illustrative MERP Tier 1 Demonstrations for Example PSD Permit Scenarios
	4.1.1. Source Impact Analysis: O3 and PM2.5 NAAQS
	4.1.2. Source Impact Analysis: Class 1 PSD Increment for PM2.5
	4.1.3. Cumulative Impact Analysis: O3 and PM2.5 NAAQS
	5. References
	Appendix A. Hypothetical Sources Included in the EPA’s Modeling Assessment




