
 MARYLAND DEPARTMENT OF THE ENVIRONMENT 
 
 AIR AND RADIATION ADMINISTRATION 
 APPLICATION FOR A PERMIT TO CONSTRUCT 
 
 DOCKET #03-24 
 
 
COMPANY:  Brandywine Green, LLC dba Agape Pet Services 
 
LOCATION:  19712 Shepherdstown Pike  
   Boonsboro, Maryland 21713 
 
APPLICATION: Installation of five (5) animal crematories to replace three (3) existing 

crematories.  
 
  ITEM    DESCRIPTION 
 
   1    Notice of Application and Opportunity to Request an 

Informational Meeting 
 
   2    Environmental Justice (EJ) Information - EJ Fact 

Sheet and MDE Score and Screening Report  
 
   3    Permit to Construct Application Forms - Form 5T, 

Form 10, Form 5EP, Form 27; Vendor/manufacturer 
specifications/guarantees; Evidence of Workman’s 
Compensation Insurance; Process flow diagrams 
with emission points; Site plan including the location 
of the proposed source and property boundary; 
Material balance data and emissions calculations, 
testing data and modeling report  

 
   4    Zoning Approval 



 
 MARYLAND DEPARTMENT OF THE ENVIRONMENT 
 AIR AND RADIATION ADMINISTRATION 
 
 NOTICE OF APPLICATION AND 

OPPORTUNITY TO REQUEST AN INFORMATIONAL MEETING 
 
The Maryland Department of the Environment, Air and Radiation Administration (ARA) received 
a permit-to-construct application from Brandywine Green, LLC dba Agape Pet Services on 
February 26, 2024 for the installation of five animal crematories to replace three existing animal 
crematories.  The proposed installation will be located at 19712 Shepherdstown Pike, Boonsboro, 
Maryland 21713.  
 
In accordance with HB 1200/Ch. 588 of 2022, the applicant provided an environmental justice 
(EJ) Score for the census tract in which the project is located using the MDE EJ Screening Tool.  
The EJ Score, expressed as a statewide percentile, was shown to be 37.7%, which the 
Department has verified.  This score considers three demographic indicators, minority population 
above 50%, poverty rate above 25% and limited English proficiency above 15%, to identify 
underserved communities.  Multiple environmental health indicators are used to identify 
overburdened communities.  
 
Copies of the application, the MDE EJ Screening Tool Report (which includes the score), and other 
supporting documents are available for public inspection on the Department’s website at 
https://mde.maryland.gov/programs/Permits/AirManagementPermits/Pages/index.aspx (click on 
Docket Number 03-24). Any applicant-provided information regarding a description of the 
environmental and socioeconomic indicators contributing to that EJ score can also be found at the 
listed website.  Such information has not yet been reviewed by the Department.  A review of the 
submitted information will be conducted when the Department undertakes its technical review of all 
documents included in the application.  
 
Pursuant to the Environment Article, Section 1-603, Annotated Code of Maryland, the Department 
will hold an informational meeting to discuss the application and the permit review process if the 
Department receives a written request for a meeting within 10 working days from the date of the 
second publication of this notice.  A requested informational meeting will be held virtually using 
teleconference or internet-based conferencing technology unless a specific request for an in-
person informational meeting is received.  All requests for an informational meeting should be 
directed to the attention of Ms. Shannon Heafey, Air Quality Permits Program by email to 
shannon.heafey@maryland.gov or by mail to the Air and Radiation Administration, 1800 Washington 
Boulevard, Baltimore, Maryland 21230.  Further information may be obtained by calling Ms. 
Shannon Heafey at 410-537-4433. 
 
Christopher R. Hoagland, Director 
Air and Radiation Administration 
 
 



 

 
last name/program/month/year 

The Applicant’s Guide to Environmental Justice and Permitting 
What You Need to Know 

This fact sheet is designed to provide guidance to applicants on incorporating environmental justice screening 
requirements pursuant to House Bill 1200, effective October 1, 2022. 
 
What is Environmental Justice? 
The concept behind the term environmental justice (EJ) is that regardless of race, color, national origin, or 
income, all Maryland residents and communities should have an equal opportunity to enjoy an enhanced quality 
of life. How to assess whether equal protection is being applied is the challenge. 
 
Communities surrounded by a disproportionate number of polluting facilities puts residents at a higher risk for 
health problems from environmental exposures. It is important that residents who may be adversely affected by a 
proposed source be aware of the current environmental issues in their community in order to have meaningful 
involvement in the permitting process. Resources may be available from government and private entities to ensure 
that community health is not negatively impacted by a new source located in the community. 
 
Extensive research has documented that health disparities exist between demographic groups in the United States, 
such as differences in mortality and morbidity associated with factors that include race/ethnicity, income, and 
educational attainment. House Bill 1200 adds to MDE’s work incorporating diversity, equity and 
inclusion into our mission to help overburdened and underserved communities with environmental issues. 
 
What is House Bill 1200 and what does it require? 
Effective October 1, 2022, House Bill 1200 requires a person applying for a permit from the Department under §1-
601 of the Environment Article of the Annotated Code of Maryland or any permit requiring public notice and 
participation to include in the application an EJ Score for the census tract where the applicant is seeking the permit; 
requiring the Department, on receiving a certain permit application to review the EJ Score; and requiring notices to 
include information related to EJ Scores and generally relating to environmental permits and environmental justice 
screenings. 

 
What is a “Maryland EJ Tool”? 
The term “Maryland EJ Tool” means a publicly available state mapping tool that allows users to: (1) explore layers 
of environmental justice concern; (2) determine an overall EJ score for census tracts in the state; and (3) view 
additional context layers relevant to an area. The MDE EJ Screening Tool is considered a Maryland EJ Tool. 
 
What is an “EJ Score”? 
The term “EJ Score” means an overall evaluation of an area’s environment and environmental justice 
indicators, as defined by MDE in regulation, including: (1) pollution burden exposure; (2) pollution burden 
environmental effects; (3) sensitive populations; and (4) socioeconomic factors. 
 
The MDE EJ Screening Tool considers three demographic indicators, minority population above 50%, poverty rate 
above 25% and limited English proficiency above 15%, to identify underserved communities, and multiple 
environmental health indicators to identify overburdened communities. The tool uses these indicators to calculate a 



 

 
last name/program/month/year 

The Applicant’s Guide to Environmental Justice and Permitting 
What You Need to Know 

Final EJ Score Percentile, statewide. It is that score, linked to the census tract where the project is to be located, that 
needs to be reported to MDE as part of your permit application. 
 
What does the application require? 
The link for the MDE EJ Screening Tool is located on the Department’s website, www.mde.maryland.gov. Click on 
the Environmental Justice header at the top of the Department’s home page, then select EJ Screening Tool from the 
menu on the left. Click on Launch the EJ Screening Tool. After you open the tool, click okay on the opening screen. 
At the top right, please click the first button for the MDE Screening Report. Input the address of the proposed 
installation in the address bar. Click on the Report button. Once the report has been generated select the print icon 
and save it in a .pdf format. 
 
The applicant needs to include the MDE Screening Report with the EJ Score from the MDE EJ Screening Tool as 
part of the permit application upon submission. An application will not be considered complete without the 
report. 
 
The applicant is encouraged to provide the Department with a discussion about the environmental exposures 
in the community. This will provide pertinent information about how the applicant should proceed with 
engaging with the community. Residents of a community with a high indicator score and a high degree of 
environmental exposure should be afforded broader opportunities to participate in the permit process and 
understand the impacts a project seeking permit approval may have on them. 
 
Questions 
For air quality permits, please call 410-537-3230. 
For water permits, please call 410-537-4145. 
For land permits pertaining to Solid Waste, please call 410-537-3098. For land 
permits pertaining to Oil Control, please call 410-537-3483. 
For land permits pertaining to Animal Feeding Operations, please call 410-537-4423. 
For land permits pertaining to Biosolids, please call 410-537-3403. 
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February 20, 2024 

Air Quality Permits Program 
Air and Radiation Administration 
Maryland Department of the Environment 
1800 Washington Boulevard 
Baltimore, Maryland 21230 

Re: State Permit to Operate 043-0468 Amendment, Renewal, and Change of Ownership 
Application 

Brandywine Green, LLC dba Agape Pet Services (Agape) respectfully submits this State Permit 
to Operate Permit Amendment, Renewal, and Change of Ownership Application to the Maryland 
Department of the Environment for Permit Number 043-0468.   

Brandywine Green, LLC was previously named Agape Pet Services, LLC. Agape Pet Services, 
LLC took ownership of Agape Pet Services. The business is currently registered with the 
Secretary of State as Brandywine Green, LLC.

Agape is applying to renew Permit 043-0468 and increase the allowed throughput of pets. Agape 
is seeking to remove the three BLP750M5 machines on site and add 5 new machines. 

We appreciate your consideration of this request.  If you have any comments or concerns, 
please contact us at (316) 402-8265 or elarkin@gatewayservicesinc.com. 

Sincerely, 

Emily Larkin 

Emily Larkin 
Environmental Permitting Manager 
Brandywine Green, LLC 
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Brandywine Green, LLC 
Application Contents 

SECTION I: MDE FORMS 

Form 10 with Checklist 

Form 27 

FEIN Form 

5T 

5EP 

SECTION II:  Technical Information 

Plot Plan 

Process Flow Diagram 

Emissions Calculations and Methodology 

Equipment Specifications 

SECTION III: Supporting Documentation 

Stack Test Results - Toxics, PM, and PM sizing report 

Certificate of Insurance 

Zoning Confirmation 

Change of Ownership Proof 

Environmental Justice Report
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3



AIR QUALITY PERMIT TO CONSTRUCT 
APPLICATION CHECKLIST 

OWNER OF EQUIPMENT/PROCESS 
COMPANY NAME: 
COMPANY ADDRESS: 

LOCATION OF EQUIPMENT/PROCESS 
PREMISES NAME: 
PREMISES 
ADDRESS: 

CONTACT INFORMATION FOR THIS PERMIT APPLICATION 
CONTACT NAME: 
JOB TITLE: 
PHONE NUMBER: 
EMAIL ADDRESS: 

DESCRIPTION OF EQUIPMENT OR PROCESS 

Application is hereby made to the Department of the Environment for a Permit to 
Construct for the following equipment or process as required by the State of Maryland Air 
Quality Regulation, COMAR 26.11.02.09. 

Check each item that you have submitted as part of your application package. 

Application package cover letter describing the proposed project 

Complete application forms (Note the number of forms included or NA if not 
applicable.) 

No.   Form 5 No.   Form 11 
No.   Form 5T No.   Form 41 
No.   Form 5EP  No.   Form 42 
No.   Form 6 No.   Form 44 
No.   Form 10 

Vendor/manufacturer specifications/guarantees 

Evidence of Workman’s Compensation Insurance 

Process flow diagrams with emission points 

Site plan including the location of the proposed source and property boundary 

Material balance data and all emissions calculations 

Material Safety Data Sheets (MSDS) or equivalent information for materials 
processed and manufactured. 

Certificate of Public Convenience and Necessity (CPCN) waiver documentation 
from the Public Service Commission (1) 

Documentation that the proposed installation complies with local zoning and land 
use requirements (2)

(1) Required for emergency and non-emergency generators installed on or after
October 1, 2001 and rated at 2001 kW or more.

(2) Required for applications subject to Expanded Public Participation Requirements.
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MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration ▪ Air Quality Permits Program 

1800 Washington Blvd ▪ Baltimore, Maryland 21230 
(410) 537-3230 ▪ 1-800-633-6101 ▪ www.mde.state.md.us

APPLICATION FOR FUEL BURNING EQUIPMENT 

Information Regarding Public Outreach 

For Air Quality Permit to Construct applications subject to public review, 
applicants should consider the following information in the initial stages of 
preparing a permit application.  

If you are not sure at the time you are applying for a permit whether public 
review of your application is required or for information on steps you can 
take to engage the surrounding community where your planned project will 
be located, please contact the Air Quality Permits Program at 410-537-3225 
and seek their advice. 

Communicating and engaging the local community as early as possible in 
your planning and development process is an important aspect of your 
project and should be considered a priority. Environmental Justice or "EJ" is 
a movement to inform, involve, and engage communities impacted 
by potential and planned environmental projects by affording citizens 
opportunities to learn about projects and discuss any concerns regarding 
impacts.  

Although some permit applications are subject to a formal public review 
process prescribed by statute, the Department strongly encourages you to 
engage neighboring communities separate from and well ahead of the 
formal permitting process.  Sharing your plans by way 
of community meetings, informational outreach at local gatherings or 
through local faith-based organizations can initiate a rewarding and 
productive dialogue that will reduce anxiety and establish a permanent link 
with your neighbors in the community.   

All parties benefit when there is good communication.  The Department can 
assist applicants in developing an outreach plan that fits the needs of both 
the company and the public. 

5
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Form number:  10 
Revision date: 09/27/2002  Page 1 of 2  
TTY Users 1-800-735-2258 Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
1800 Washington Blvd § Baltimore, Maryland 21230 

(410) 537-3230 § 1-800-633-6101 §  www.mde.state.md.us

Air and Radiation Management Administration §§  Air Quality Permits Program  

Application for Incinerators  
Permit to Construct  q     Registration  q 

2A. Premises Name if Different from Above 

1. Owner of Installation or Company Name Date of Application 

   Mailing Address Telephone 

   City State Zip Code 

2B. Incinerator Location if Different From Above (give Street Address, City, 
County and Zip Code): 

3. Owner, Agent or Authorized Company Official
_______________________________________________________________

(Print/Type Name)
_______________________________________________________________

(Signature) 

(Mailing Address, City/Town, State, Zip Code) 

4A. New Construction Only 
Begin________________ 

Date Construction 
Completed____________ 

4B. Existing Installation 
Initial Operation Date 

(14-15) 

Date Rec. Local Date Red. State

Acknowledgement Sent  
Date______________________________ 
By________________________________

Reviewed 
Name_____________________________ 
Date______________________________ 

Local 
State 

Returned to Local Jurisdiction 
Date______________________________ 
By________________________________

Application Returned to Applicant 
Date______________________________ 
By________________________________

Premises Number 

   1     2         3    4     5    6 
Registration Number 

     7        8    9   10  11       12   13 

DO NOT WRITE IN THIS SPACE 

5. Installation or Contractor (New or Replacement Only)
________________________________________________________________________________________________
(Name or Company Title) 
________________________________________________________________________________________________ 
(Mailing Address, City/Town, State, Zip Code, Telephone Number) 

6. Equipment Manufacturer Manufacturer’s Serial or Catalog No. 7. Total Number of Incinerators of
Identical Design and Capacity at this 
Location: _____________________

8. Major Activity at this Location-Auto Dealer, Hospital, Apartment House, etc. 9. Rated Capacity of Incinerator in
lb/hr:
__75_______________________16-19

10. Incinerator Type (Mark only one with X)
Single Chamber  � Multiple Chamber � Auxiliary Burner � Other �_______________________________

20-1 20-2 21 22 Specify 

11. Frequency of Burning
Hours/Day    Days/Year 

23  24 25  26  27 

12. Amount of Waste Burned Per Operating Day: 1800

______________________ Units:       tons lbs.     gal.
32-1 32-2 32-3

13. Method of Charging Waste into Unit: Manual   � Automatic  � 

x

Brandywine Green, LLC 1/8/2024

2 Daniels Way RI

Cranston RI 02921

Agape Pet Services

19712 Shepherdstown Pike Boonsboro MD 21713

Kevin Beveridge

2 Daniels Way, Cranston, RI, 02921

June 1, 2024

Matthews Environmental

Matthews
IEB PPJr, SN TBD

Pet Crematorium

x

2045 Spirit Blvd, Apopka, FL, 32707

1

  2   4     3    6    5

x

226.962.0718

6



Form number:  10 
Revision date: 09/27/2002  Page 2 of 2  
TTY Users 1-800-735-2258 Recycled Paper 

 14. Type of Waste/Refuse Incinerated.  Mark major type with 7 -- all others with Check 3.

Trash Refuse Refuse Animal or Municipal  Infectious/ 
100% Dry 20% Garbage 50% Garbage Garbage  Animal Parts  Refuse  Pathological

33         34 35 36 37 38 39    

Does this waste contain  
Carcinogenic or Toxic Material?   Y/N Industrial Process Waste         _______________   Other         _____ ________ 

40 41 

15. Total Annual Auxiliary Fuels Used
Oil_________________ (gallons)________________  Natural Gas_______________________________________(ft3)

42-47           (Grade) 48 49-55
LP Gas_____________ (gallons) Other _________________________________specify fuel & units required 

56-59 90-92

16. Stack Information: Height Above Ground (ft) _________________ Inside Diameter at Top (in) ___________________ 
94-96                                                                               97-99 

Exit Temperature (°F)____________________________ Gas Exit Velocity (ft/min)_______________________________ 
100-103 104-107

17. Emission Control Devices
Gas Cleaning Form AMA-6 Must be Completed for Each Device Used and Attached to this Application. 

 None Settling Chamber Simple Multiple Venturi Electrostatic  Bag-  After- 
  or Baffles Cyclone Cyclone Scrubber  Scrubber Precipitator house burner    
          108 109 110 111 112 113 114            115 116 

Other _______________________________________________________________________________117-118 Specify Type 

DO NOT WRITE BELOW THIS LINE 

18. Actual Stack Emissions in Pounds per Operating Day

Particulate Matter Oxides of Sulfur Oxides of Nitrogen 
119 124 125 130 131 136 

Carbon Monoxide Volatile Organic Compounds  
137                       142                                                                    143                       148  

Other Pollutants Specify__________________________________________________________________Type/Amount 

19. Inventory Date
       180            183 

20. Method Used to Determine Emissions
Estimate  Emission Factor  Stack Test Other Estimate  Emission Factor  Stack Test  Other 

Particulate  Oxides 
matter of Sulfur 

184-1 -2 -3 -4 185-1 -2 -3 -4
Oxides of Carbon 
Nitrogen Monoxide 

186-1 -2 -3 -4 187-1 -2 -3 -4
Volatile 
Organics  

188-1 -2 -3 -4

21. Premises Information Premises Name________________________________________________________ 

Census Tract SIC No.  MD Grid East MD Grid North 
243 248       249 252 253 256 257      259 

Private   Local  State   Federal 
Owner Date Completed_________________________     

Completed By_________________________________ 
260-0 260-1 260-2 260-3

N

     x

1100 0.33

191,576

2021
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AIR QUALITY PERMIT TO CONSTRUCT 
APPLICATION CHECKLIST 

OWNER OF EQUIPMENT/PROCESS 
COMPANY NAME: 
COMPANY ADDRESS: 

LOCATION OF EQUIPMENT/PROCESS 
PREMISES NAME: 
PREMISES 
ADDRESS: 

CONTACT INFORMATION FOR THIS PERMIT APPLICATION 
CONTACT NAME: 
JOB TITLE: 
PHONE NUMBER: 
EMAIL ADDRESS: 

DESCRIPTION OF EQUIPMENT OR PROCESS 

Application is hereby made to the Department of the Environment for a Permit to 
Construct for the following equipment or process as required by the State of Maryland Air 
Quality Regulation, COMAR 26.11.02.09. 

Check each item that you have submitted as part of your application package. 

Application package cover letter describing the proposed project 

Complete application forms (Note the number of forms included or NA if not 
applicable.) 

No.   Form 5 No.   Form 11 
No.   Form 5T No.   Form 41 
No.   Form 5EP  No.   Form 42 
No.   Form 6 No.   Form 44 
No.   Form 10 

Vendor/manufacturer specifications/guarantees 

Evidence of Workman’s Compensation Insurance 

Process flow diagrams with emission points 

Site plan including the location of the proposed source and property boundary 

Material balance data and all emissions calculations 

Material Safety Data Sheets (MSDS) or equivalent information for materials 
processed and manufactured. 

Certificate of Public Convenience and Necessity (CPCN) waiver documentation 
from the Public Service Commission (1) 

Documentation that the proposed installation complies with local zoning and land 
use requirements (2)

(1) Required for emergency and non-emergency generators installed on or after
October 1, 2001 and rated at 2001 kW or more.

(2) Required for applications subject to Expanded Public Participation Requirements.
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MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration ▪ Air Quality Permits Program 

1800 Washington Blvd ▪ Baltimore, Maryland 21230 
(410) 537-3230 ▪ 1-800-633-6101 ▪ www.mde.state.md.us

APPLICATION FOR FUEL BURNING EQUIPMENT 

Information Regarding Public Outreach 

For Air Quality Permit to Construct applications subject to public review, 
applicants should consider the following information in the initial stages of 
preparing a permit application.  

If you are not sure at the time you are applying for a permit whether public 
review of your application is required or for information on steps you can 
take to engage the surrounding community where your planned project will 
be located, please contact the Air Quality Permits Program at 410-537-3225 
and seek their advice. 

Communicating and engaging the local community as early as possible in 
your planning and development process is an important aspect of your 
project and should be considered a priority. Environmental Justice or "EJ" is 
a movement to inform, involve, and engage communities impacted 
by potential and planned environmental projects by affording citizens 
opportunities to learn about projects and discuss any concerns regarding 
impacts.  

Although some permit applications are subject to a formal public review 
process prescribed by statute, the Department strongly encourages you to 
engage neighboring communities separate from and well ahead of the 
formal permitting process.  Sharing your plans by way 
of community meetings, informational outreach at local gatherings or 
through local faith-based organizations can initiate a rewarding and 
productive dialogue that will reduce anxiety and establish a permanent link 
with your neighbors in the community.   

All parties benefit when there is good communication.  The Department can 
assist applicants in developing an outreach plan that fits the needs of both 
the company and the public. 

9
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Form number:  10 
Revision date: 09/27/2002  Page 1 of 2  
TTY Users 1-800-735-2258 Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
1800 Washington Blvd § Baltimore, Maryland 21230 

(410) 537-3230 § 1-800-633-6101 §  www.mde.state.md.us

Air and Radiation Management Administration §§  Air Quality Permits Program  

Application for Incinerators  
Permit to Construct  q     Registration  q 

2A. Premises Name if Different from Above 

1. Owner of Installation or Company Name Date of Application 

   Mailing Address Telephone 

   City State Zip Code 

2B. Incinerator Location if Different From Above (give Street Address, City, 
County and Zip Code): 

3. Owner, Agent or Authorized Company Official
_______________________________________________________________

(Print/Type Name)
_______________________________________________________________

(Signature) 

(Mailing Address, City/Town, State, Zip Code) 

4A. New Construction Only 
Begin________________ 

Date Construction 
Completed____________ 

4B. Existing Installation 
Initial Operation Date 

(14-15) 

Date Rec. Local Date Red. State

Acknowledgement Sent  
Date______________________________ 
By________________________________

Reviewed 
Name_____________________________ 
Date______________________________ 

Local 
State 

Returned to Local Jurisdiction 
Date______________________________ 
By________________________________

Application Returned to Applicant 
Date______________________________ 
By________________________________

Premises Number 

   1     2         3    4     5    6 
Registration Number 

     7        8    9   10  11       12   13 

DO NOT WRITE IN THIS SPACE 

5. Installation or Contractor (New or Replacement Only)
________________________________________________________________________________________________
(Name or Company Title) 
________________________________________________________________________________________________ 
(Mailing Address, City/Town, State, Zip Code, Telephone Number) 

6. Equipment Manufacturer Manufacturer’s Serial or Catalog No. 7. Total Number of Incinerators of
Identical Design and Capacity at this 
Location: _____________________

8. Major Activity at this Location-Auto Dealer, Hospital, Apartment House, etc. 9. Rated Capacity of Incinerator in
lb/hr: _________________________ 

16-19

10. Incinerator Type (Mark only one with X)
Single Chamber  � Multiple Chamber � Auxiliary Burner � Other �_______________________________

20-1 20-2 21 22 Specify 

11. Frequency of Burning
Hours/Day    Days/Year 

23  24 25  26  27 

12. Amount of Waste Burned Per Operating Day: ______________________

Units:       tons                  lbs.                  gal.
32-1 32-2 32-3

13. Method of Charging Waste into Unit: Manual   � Automatic  � 

x

Brandywine Green, LLC 1/8/2024

2 Daniels Way RI

Cranston RI 02921

Agape Pet Services

19712 Shepherdstown Pike Boonsboro MD 21713

Kevin Beveridge

2 Daniels Way, Cranston, RI, 02921

June 1, 2024

Matthews Environmental

Therm Tec
S18P6, SN TBD

Pet Crematorium

x

2045 Spirit Blvd, Apopka, FL, 32707

1

  2   4     3    6    5

x

226.962.0718

300

7200
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Form number:  10 
Revision date: 09/27/2002  Page 2 of 2  
TTY Users 1-800-735-2258 Recycled Paper 

 14. Type of Waste/Refuse Incinerated.  Mark major type with 7 -- all others with Check 3.

Trash Refuse Refuse Animal or Municipal  Infectious/ 
100% Dry 20% Garbage 50% Garbage Garbage  Animal Parts  Refuse  Pathological

33         34 35 36 37 38 39    

Does this waste contain  
Carcinogenic or Toxic Material?   Y/N Industrial Process Waste         _______________   Other         _____ ________ 

40 41 

15. Total Annual Auxiliary Fuels Used
Oil_________________ (gallons)________________  Natural Gas_______________________________________(ft3)

42-47           (Grade) 48 49-55
LP Gas_____________ (gallons) Other _________________________________specify fuel & units required 

56-59 90-92

16. Stack Information: Height Above Ground (ft) _________________ Inside Diameter at Top (in) ___________________ 
94-96                                                                               97-99 

Exit Temperature (°F)____________________________ Gas Exit Velocity (ft/min)_______________________________ 
100-103 104-107

17. Emission Control Devices
Gas Cleaning Form AMA-6 Must be Completed for Each Device Used and Attached to this Application. 

 None Settling Chamber Simple Multiple Venturi Electrostatic  Bag-  After- 
  or Baffles Cyclone Cyclone Scrubber  Scrubber Precipitator house burner    
          108 109 110 111 112 113 114            115 116 

Other _______________________________________________________________________________117-118 Specify Type 

DO NOT WRITE BELOW THIS LINE 

18. Actual Stack Emissions in Pounds per Operating Day

Particulate Matter Oxides of Sulfur Oxides of Nitrogen 
119 124 125 130 131 136 

Carbon Monoxide Volatile Organic Compounds  
137                       142                                                                    143                       148  

Other Pollutants Specify__________________________________________________________________Type/Amount 

19. Inventory Date
       180            183 

20. Method Used to Determine Emissions
Estimate  Emission Factor  Stack Test Other Estimate  Emission Factor  Stack Test  Other 

Particulate  Oxides 
matter of Sulfur 

184-1 -2 -3 -4 185-1 -2 -3 -4
Oxides of Carbon 
Nitrogen Monoxide 

186-1 -2 -3 -4 187-1 -2 -3 -4
Volatile 
Organics  

188-1 -2 -3 -4

21. Premises Information Premises Name________________________________________________________ 

Census Tract SIC No.  MD Grid East MD Grid North 
243 248       249 252 253 256 257      259 

Private   Local  State   Federal 
Owner Date Completed_________________________     

Completed By_________________________________ 
260-0 260-1 260-2 260-3

N

     x

1100 0.33

 459,782

3621

11



AIR QUALITY PERMIT TO CONSTRUCT 
APPLICATION CHECKLIST 

OWNER OF EQUIPMENT/PROCESS 
COMPANY NAME: 
COMPANY ADDRESS: 

LOCATION OF EQUIPMENT/PROCESS 
PREMISES NAME: 
PREMISES 
ADDRESS: 

CONTACT INFORMATION FOR THIS PERMIT APPLICATION 
CONTACT NAME: 
JOB TITLE: 
PHONE NUMBER: 
EMAIL ADDRESS: 

DESCRIPTION OF EQUIPMENT OR PROCESS 

Application is hereby made to the Department of the Environment for a Permit to 
Construct for the following equipment or process as required by the State of Maryland Air 
Quality Regulation, COMAR 26.11.02.09. 

Check each item that you have submitted as part of your application package. 

Application package cover letter describing the proposed project 

Complete application forms (Note the number of forms included or NA if not 
applicable.) 

No.   Form 5 No.   Form 11 
No.   Form 5T No.   Form 41 
No.   Form 5EP  No.   Form 42 
No.   Form 6 No.   Form 44 
No.   Form 10 

Vendor/manufacturer specifications/guarantees 

Evidence of Workman’s Compensation Insurance 

Process flow diagrams with emission points 

Site plan including the location of the proposed source and property boundary 

Material balance data and all emissions calculations 

Material Safety Data Sheets (MSDS) or equivalent information for materials 
processed and manufactured. 

Certificate of Public Convenience and Necessity (CPCN) waiver documentation 
from the Public Service Commission (1) 

Documentation that the proposed installation complies with local zoning and land 
use requirements (2)

(1) Required for emergency and non-emergency generators installed on or after
October 1, 2001 and rated at 2001 kW or more.

(2) Required for applications subject to Expanded Public Participation Requirements.
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MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration ▪ Air Quality Permits Program 

1800 Washington Blvd ▪ Baltimore, Maryland 21230 
(410) 537-3230 ▪ 1-800-633-6101 ▪ www.mde.state.md.us

APPLICATION FOR FUEL BURNING EQUIPMENT 

Information Regarding Public Outreach 

For Air Quality Permit to Construct applications subject to public review, 
applicants should consider the following information in the initial stages of 
preparing a permit application.  

If you are not sure at the time you are applying for a permit whether public 
review of your application is required or for information on steps you can 
take to engage the surrounding community where your planned project will 
be located, please contact the Air Quality Permits Program at 410-537-3225 
and seek their advice. 

Communicating and engaging the local community as early as possible in 
your planning and development process is an important aspect of your 
project and should be considered a priority. Environmental Justice or "EJ" is 
a movement to inform, involve, and engage communities impacted 
by potential and planned environmental projects by affording citizens 
opportunities to learn about projects and discuss any concerns regarding 
impacts.  

Although some permit applications are subject to a formal public review 
process prescribed by statute, the Department strongly encourages you to 
engage neighboring communities separate from and well ahead of the 
formal permitting process.  Sharing your plans by way 
of community meetings, informational outreach at local gatherings or 
through local faith-based organizations can initiate a rewarding and 
productive dialogue that will reduce anxiety and establish a permanent link 
with your neighbors in the community.   

All parties benefit when there is good communication.  The Department can 
assist applicants in developing an outreach plan that fits the needs of both 
the company and the public. 

13
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Form number:  10 
Revision date: 09/27/2002  Page 1 of 2  
TTY Users 1-800-735-2258 Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
1800 Washington Blvd § Baltimore, Maryland 21230 

(410) 537-3230 § 1-800-633-6101 §  www.mde.state.md.us

Air and Radiation Management Administration §§  Air Quality Permits Program  

Application for Incinerators  
Permit to Construct  q     Registration  q 

2A. Premises Name if Different from Above 

1. Owner of Installation or Company Name Date of Application 

   Mailing Address Telephone 

   City State Zip Code 

2B. Incinerator Location if Different From Above (give Street Address, City, 
County and Zip Code): 

3. Owner, Agent or Authorized Company Official
_______________________________________________________________

(Print/Type Name)
_______________________________________________________________

(Signature) 

(Mailing Address, City/Town, State, Zip Code) 

4A. New Construction Only 
Begin________________ 

Date Construction 
Completed____________ 

4B. Existing Installation 
Initial Operation Date 

(14-15) 

Date Rec. Local Date Red. State

Acknowledgement Sent  
Date______________________________ 
By________________________________

Reviewed 
Name_____________________________ 
Date______________________________ 

Local 
State 

Returned to Local Jurisdiction 
Date______________________________ 
By________________________________

Application Returned to Applicant 
Date______________________________ 
By________________________________

Premises Number 

   1     2         3    4     5    6 
Registration Number 

     7        8    9   10  11       12   13 

DO NOT WRITE IN THIS SPACE 

5. Installation or Contractor (New or Replacement Only)
________________________________________________________________________________________________
(Name or Company Title) 
________________________________________________________________________________________________ 
(Mailing Address, City/Town, State, Zip Code, Telephone Number) 

6. Equipment Manufacturer Manufacturer’s Serial or Catalog No. 7. Total Number of Incinerators of
Identical Design and Capacity at this 
Location: _____________________

8. Major Activity at this Location-Auto Dealer, Hospital, Apartment House, etc. 9. Rated Capacity of Incinerator in
lb/hr: _________________________ 

16-19

10. Incinerator Type (Mark only one with X)
Single Chamber  � Multiple Chamber � Auxiliary Burner � Other �_______________________________

20-1 20-2 21 22 Specify 

11. Frequency of Burning
Hours/Day    Days/Year 

23  24 25  26  27 

12. Amount of Waste Burned Per Operating Day: ______________________

Units:       tons                  lbs.                  gal.
32-1 32-2 32-3

13. Method of Charging Waste into Unit: Manual   � Automatic  � 

x

Brandywine Green, LLC 1/8/2024

2 Daniels Way RI

Cranston RI 02921

Agape Pet Services

19712 Shepherdstown Pike Boonsboro MD 21713

Kevin Beveridge

2 Daniels Way, Cranston, RI, 02921

June 1, 2024

Matthews Environmental

Matthews
IEB 56, SN TBD

Pet Crematorium

x

2045 Spirit Blvd, Apopka, FL, 32707

0

  2   4     3    6    5

x

226.962.0718

400

9600
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Form number:  10 
Revision date: 09/27/2002  Page 2 of 2  
TTY Users 1-800-735-2258 Recycled Paper 

 14. Type of Waste/Refuse Incinerated.  Mark major type with 7 -- all others with Check 3.

Trash Refuse Refuse Animal or Municipal  Infectious/ 
100% Dry 20% Garbage 50% Garbage Garbage  Animal Parts  Refuse  Pathological

33         34 35 36 37 38 39    

Does this waste contain  
Carcinogenic or Toxic Material?   Y/N Industrial Process Waste         _______________   Other         _____ ________ 

40 41 

15. Total Annual Auxiliary Fuels Used
Oil_________________ (gallons)________________  Natural Gas_______________________________________(ft3)

42-47           (Grade) 48 49-55
LP Gas_____________ (gallons) Other _________________________________specify fuel & units required 

56-59 90-92

16. Stack Information: Height Above Ground (ft) _________________ Inside Diameter at Top (in) ___________________ 
94-96                                                                               97-99 

Exit Temperature (°F)____________________________ Gas Exit Velocity (ft/min)_______________________________ 
100-103 104-107

17. Emission Control Devices
Gas Cleaning Form AMA-6 Must be Completed for Each Device Used and Attached to this Application. 

 None Settling Chamber Simple Multiple Venturi Electrostatic  Bag-  After- 
  or Baffles Cyclone Cyclone Scrubber  Scrubber Precipitator house burner    
          108 109 110 111 112 113 114            115 116 

Other _______________________________________________________________________________117-118 Specify Type 

DO NOT WRITE BELOW THIS LINE 

18. Actual Stack Emissions in Pounds per Operating Day

Particulate Matter Oxides of Sulfur Oxides of Nitrogen 
119 124 125 130 131 136 

Carbon Monoxide Volatile Organic Compounds  
137                       142                                                                    143                       148  

Other Pollutants Specify__________________________________________________________________Type/Amount 

19. Inventory Date
       180            183 

20. Method Used to Determine Emissions
Estimate  Emission Factor  Stack Test Other Estimate  Emission Factor  Stack Test  Other 

Particulate  Oxides 
matter of Sulfur 

184-1 -2 -3 -4 185-1 -2 -3 -4
Oxides of Carbon 
Nitrogen Monoxide 

186-1 -2 -3 -4 187-1 -2 -3 -4
Volatile 
Organics  

188-1 -2 -3 -4

21. Premises Information Premises Name________________________________________________________ 

Census Tract SIC No.  MD Grid East MD Grid North 
243 248       249            252 253            256 257      259 

Private   Local  State   Federal 
Owner Date Completed_________________________     

Completed By_________________________________ 
260-0 260-1 260-2 260-3

N

     x

1100 0.33

 431,046

2021

15



Form number: 27 
Revision date: 09/27/2002        Page 1 of 1  
TTY Users 1-800-735-2258 Recycled Paper  

MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington  Blvd l Baltimore, Maryland 21230 

(410) 537-3230 l 1-800-633-6101 l www.mde.state.md.us
Air and Radiation Management Administration ll  Air Quality Permits Program 

Application for Permit to Operate Incinerators 

1. Premise Identification:
 
Premise Name or Identification 
 
Premise Number 
 
Premise Address City State Zip County 

2. Equipment Identification

Unit Type Equipment (By-product waste, municipal, etc.) lbs/hr (design) Registration # 
1   

2   

3. Amount and Description of Waste Being Incinerated

Unit Amount (tons/yr) Description of Waste 
1 

 
 

2  
 

4. Description of Air Pollution Control Device

Unit Type of Control Device Grain Loading (at 12% CO2) 
1  

2 

Signature_______________________________________________________________________________ 

Title____________________________________________________________________________________ 

Date__________02/22/24  _________________________________________________________________ 

19712 Shepherdstown Pike Boonsboro MD 21713 Washington

043-0468

Agape Pet Services

043-0468-2-0039
043-0468-2-0040
043-0468-2-0041
043-0468-2-0042
043-0468-2-0043

240
350
200
200
200

Renew and change ownership of existing permit. 
Upon approval and installation of new equipment 
Reg # 41, 42, and 43 will be removed from the site.

w

795 tons/year currently 
permitted sitewide. 
Seeking approval to 
increase throughput.

Deceased pets in their containers

Secondary chamber at a minimum of 1600 degrees fahrenheit

VP Central Services

16



MARYLAND DEPARTMENT OF THE ENVIRONMENT 
1800 Washington Boulevard  Suite 720  Baltimore, Maryland  21230-1720 

410-537-3000  800-633-6101  https://mde.maryland.gov/
Air and Radiation Administration  Air Quality Permits Program 

Page 1 of 1Date:  September 28, 2022
TTY Users:  800-201-7165 Recycled Paper

Budget Reconciliation and Financing Act of 2003 

(Commonly referred as Maryland House Bill 935) 

On July 1, 2003, House Bill 935, Chapter 203 amended § 1-203 of the Environment Article, Annotated 

Code of Maryland, as follows:  

Section 1-203(b). 

(1) A license or permit is considered renewed for purposes of this subsection if the license or permit is

issued by a unit of State government to a person for the period immediately following a period for which

the person previously possessed the same or a substantially similar license.

(2) Before any license or permit may be renewed under this article, the issuing authority shall verify

through the office of the Comptroller (emphasis added) that the applicant has paid all undisputed taxes

and the unemployment insurance contributions payable to the Comptroller or the Secretary of Labor,

Licensing, and Regulation or that the applicant has provided for payment in a manner satisfactory to the

unit responsible for collection.

In order for the Maryland Department of the Environment (MDE) to verify this compliance, we would 

need you to provide the following information before we can process or issue your renewal license, 

permit, or certification: 

Current MDE License/Permit No.: ______________________________________________ 

Name of Licensee or Permit Holder: _____________________________________________ 

Address: ____________________________________________________________________ 

____________________________________________________________________________ 

Contact Name: ____________________________________ Title: _____________________

Contact Telephone Number: ___________________________________________________ 

Contact Email: ___________________________________________________________________________

Privacy Act Notice: This Notice is provided pursuant to the Federal Privacy Act of 1974, 5 U.S.C. § 552a.  Disclosure of your 

Social Security or Federal Tax Identification on this form is mandatory pursuant to the provisions of § 1-203 (2003) of 

Environment Article, Annotated Code of Maryland, which requires MDE to verify that an applicant for a permit or license has 

paid all undisputed taxes and unemployment insurance.  Social Security and Federal Tax Identification Nos. will not be used for 

any purposes other than those described in this Notice. 

Federal Employer Identification Number (FEIN): ________________________________ 

Certification: I certify that the above information is true and correct to the best of my knowledge. 

______________________________________________    _02/22/24__________________

Signature       Date 

Complete and return this form to the above address.  If you have any questions, please contact 

our office at (410) 537-3230.

043-0468

19712 Shepherdstown Pike

Boonsboro MD 21713

kbeveridge@gatewayservicesinc.com

Kevin Beveridge VP Central Services

Brandywine Green, LLC

226.962.0718

23-2855315

17



Form Number MDE/ARMA/PER.05EP Revised:03/01/2016  Page 1 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration Air Quality Permits Program 

(410)537-3225 -800-633-6101 www.mde.maryland.gov

FORM 5EP: Emission Point Data
Complete one (1) Form 5EP for EACH emission point (stack or fugitive emissions) related to the proposed installation.

Applicant Name: _______________________________     

1. Emission Point Identification Name/Number
List the applicant assigned name/number for this emission point and use this value on the attached required plot plan:
_____________________________________________________________________________________________

2. Emission Point Description
Describe the emission point including all associated equipment and control devices:

_____________________________________________________________________________________________

3. Emissions Schedule for the Emission Point

Continuous or Intermittent (C/I)?
Seasonal Variation
Check box if none: Otherwise estimate seasonal variation:

Minutes per hour: Winter Percent
Hours per day: Spring Percent
Days per week: Summer Percent
Weeks per year: Fall Percent

4. Emission Point Information
Height above ground (ft): Length and width dimensions 

at top of rectangular stack (ft):

Length: Width:

Height above structures (ft):

Exit temperature (ºF): Inside diameter at top of round stack (ft):

Exit velocity (ft/min):
Distance from emission point to nearest 
property line (ft):

Exhaust gas volumetric flow rate 
(acfm):

Building dimensions if emission 
point is located on building (ft)

Height Length Width

5. Control Devices Associated with the Emission Point

Identify each control device associated with the emission point and indicate the number of devices.  A Form 6 is 
also required for each control device. If none check none:

None

Baghouse No. _____

Cyclone No. _____

Elec. Precipitator (ESP) No. _____

Dust Suppression System No. _____

Venturi Scrubber No. _____

Spray Tower/Packed Bed No. _____

Carbon Adsorber No. _____

Cartridge/Canister 

Regenerative

Thermal Oxidizer No. _____

Regenerative

Catalytic Oxidizer No. _____

Nitrogen Oxides Reduction No. _____

Selective Non-Selective 
Catalytic Non-Catalytic

Other No. _____
Specify: 
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Form Number MDE/ARMA/PER.05EP Revised: 03/01/2016 Page 2 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

FORM 5EP: Emission Point Data

6. Estimated Emissions from the Emission Point

Criteria Pollutants
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Particulate Matter (filterable as PM10)

Particulate Matter (filterable as PM2.5)

Particulate Matter (condensables)

Volatile Organic Compounds (VOC)

Oxides of Sulfur (SOx)

Oxides of Nitrogen (NOx)

Carbon Monoxide (CO)

Lead (Pb)

Greenhouse Gases (GHG)
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Carbon Dioxide (CO2)

Methane (CH4)

Nitrous Oxide (N2O)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Sulfur Hexafluoride (SF6)

Total GHG (as CO2e)

List individual federal Hazardous Air 
Pollutants (HAP) below:

At Design Capacity
(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

(Attach additional sheets as necessary.) 
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Form Number MDE/ARMA/PER.05EP Revised:03/01/2016  Page 1 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration Air Quality Permits Program 

(410)537-3225 -800-633-6101 www.mde.maryland.gov

FORM 5EP: Emission Point Data
Complete one (1) Form 5EP for EACH emission point (stack or fugitive emissions) related to the proposed installation.

Applicant Name: _______________________________     

1. Emission Point Identification Name/Number
List the applicant assigned name/number for this emission point and use this value on the attached required plot plan:
_____________________________________________________________________________________________

2. Emission Point Description
Describe the emission point including all associated equipment and control devices:

_____________________________________________________________________________________________

3. Emissions Schedule for the Emission Point

Continuous or Intermittent (C/I)?
Seasonal Variation
Check box if none: Otherwise estimate seasonal variation:

Minutes per hour: Winter Percent
Hours per day: Spring Percent
Days per week: Summer Percent
Weeks per year: Fall Percent

4. Emission Point Information
Height above ground (ft): Length and width dimensions 

at top of rectangular stack (ft):

Length: Width:

Height above structures (ft):

Exit temperature (ºF): Inside diameter at top of round stack (ft):

Exit velocity (ft/min):
Distance from emission point to nearest 
property line (ft):

Exhaust gas volumetric flow rate 
(acfm):

Building dimensions if emission 
point is located on building (ft)

Height Length Width

5. Control Devices Associated with the Emission Point

Identify each control device associated with the emission point and indicate the number of devices.  A Form 6 is 
also required for each control device. If none check none:

None

Baghouse No. _____

Cyclone No. _____

Elec. Precipitator (ESP) No. _____

Dust Suppression System No. _____

Venturi Scrubber No. _____

Spray Tower/Packed Bed No. _____

Carbon Adsorber No. _____

Cartridge/Canister 

Regenerative

Thermal Oxidizer No. _____

Regenerative

Catalytic Oxidizer No. _____

Nitrogen Oxides Reduction No. _____

Selective Non-Selective 
Catalytic Non-Catalytic

Other No. _____
Specify: 
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Form Number MDE/ARMA/PER.05EP Revised: 03/01/2016 Page 2 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

FORM 5EP: Emission Point Data

6. Estimated Emissions from the Emission Point

Criteria Pollutants
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Particulate Matter (filterable as PM10)

Particulate Matter (filterable as PM2.5)

Particulate Matter (condensables)

Volatile Organic Compounds (VOC)

Oxides of Sulfur (SOx)

Oxides of Nitrogen (NOx)

Carbon Monoxide (CO)

Lead (Pb)

Greenhouse Gases (GHG)
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Carbon Dioxide (CO2)

Methane (CH4)

Nitrous Oxide (N2O)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Sulfur Hexafluoride (SF6)

Total GHG (as CO2e)

List individual federal Hazardous Air 
Pollutants (HAP) below:

At Design Capacity
(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

(Attach additional sheets as necessary.) 
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Form Number MDE/ARMA/PER.05EP Revised:03/01/2016  Page 1 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration Air Quality Permits Program 

(410)537-3225 -800-633-6101 www.mde.maryland.gov

FORM 5EP: Emission Point Data
Complete one (1) Form 5EP for EACH emission point (stack or fugitive emissions) related to the proposed installation.

Applicant Name: _______________________________     

1. Emission Point Identification Name/Number
List the applicant assigned name/number for this emission point and use this value on the attached required plot plan:
_____________________________________________________________________________________________

2. Emission Point Description
Describe the emission point including all associated equipment and control devices:

_____________________________________________________________________________________________

3. Emissions Schedule for the Emission Point

Continuous or Intermittent (C/I)?
Seasonal Variation
Check box if none: Otherwise estimate seasonal variation:

Minutes per hour: Winter Percent
Hours per day: Spring Percent
Days per week: Summer Percent
Weeks per year: Fall Percent

4. Emission Point Information
Height above ground (ft): Length and width dimensions 

at top of rectangular stack (ft):

Length: Width:

Height above structures (ft):

Exit temperature (ºF): Inside diameter at top of round stack (ft):

Exit velocity (ft/min):
Distance from emission point to nearest 
property line (ft):

Exhaust gas volumetric flow rate 
(acfm):

Building dimensions if emission 
point is located on building (ft)

Height Length Width

5. Control Devices Associated with the Emission Point

Identify each control device associated with the emission point and indicate the number of devices.  A Form 6 is 
also required for each control device. If none check none:

None

Baghouse No. _____

Cyclone No. _____

Elec. Precipitator (ESP) No. _____

Dust Suppression System No. _____

Venturi Scrubber No. _____

Spray Tower/Packed Bed No. _____

Carbon Adsorber No. _____

Cartridge/Canister 

Regenerative

Thermal Oxidizer No. _____

Regenerative

Catalytic Oxidizer No. _____

Nitrogen Oxides Reduction No. _____

Selective Non-Selective 
Catalytic Non-Catalytic

Other No. _____
Specify: 
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Form Number MDE/ARMA/PER.05EP Revised: 03/01/2016 Page 2 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

FORM 5EP: Emission Point Data

6. Estimated Emissions from the Emission Point

Criteria Pollutants
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Particulate Matter (filterable as PM10)

Particulate Matter (filterable as PM2.5)

Particulate Matter (condensables)

Volatile Organic Compounds (VOC)

Oxides of Sulfur (SOx)

Oxides of Nitrogen (NOx)

Carbon Monoxide (CO)

Lead (Pb)

Greenhouse Gases (GHG)
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Carbon Dioxide (CO2)

Methane (CH4)

Nitrous Oxide (N2O)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Sulfur Hexafluoride (SF6)

Total GHG (as CO2e)

List individual federal Hazardous Air 
Pollutants (HAP) below:

At Design Capacity
(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

(Attach additional sheets as necessary.) 
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Form Number MDE/ARMA/PER.05EP Revised:03/01/2016  Page 1 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration Air Quality Permits Program 

(410)537-3225 -800-633-6101 www.mde.maryland.gov

FORM 5EP: Emission Point Data
Complete one (1) Form 5EP for EACH emission point (stack or fugitive emissions) related to the proposed installation.

Applicant Name: _______________________________     

1. Emission Point Identification Name/Number
List the applicant assigned name/number for this emission point and use this value on the attached required plot plan:
_____________________________________________________________________________________________

2. Emission Point Description
Describe the emission point including all associated equipment and control devices:

_____________________________________________________________________________________________

3. Emissions Schedule for the Emission Point

Continuous or Intermittent (C/I)?
Seasonal Variation
Check box if none: Otherwise estimate seasonal variation:

Minutes per hour: Winter Percent
Hours per day: Spring Percent
Days per week: Summer Percent
Weeks per year: Fall Percent

4. Emission Point Information
Height above ground (ft): Length and width dimensions 

at top of rectangular stack (ft):

Length: Width:

Height above structures (ft):

Exit temperature (ºF): Inside diameter at top of round stack (ft):

Exit velocity (ft/min):
Distance from emission point to nearest 
property line (ft):

Exhaust gas volumetric flow rate 
(acfm):

Building dimensions if emission 
point is located on building (ft)

Height Length Width

5. Control Devices Associated with the Emission Point

Identify each control device associated with the emission point and indicate the number of devices.  A Form 6 is 
also required for each control device. If none check none:

None

Baghouse No. _____

Cyclone No. _____

Elec. Precipitator (ESP) No. _____

Dust Suppression System No. _____

Venturi Scrubber No. _____

Spray Tower/Packed Bed No. _____

Carbon Adsorber No. _____

Cartridge/Canister 

Regenerative

Thermal Oxidizer No. _____

Regenerative

Catalytic Oxidizer No. _____

Nitrogen Oxides Reduction No. _____

Selective Non-Selective 
Catalytic Non-Catalytic

Other No. _____
Specify: 

72 69
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Form Number MDE/ARMA/PER.05EP Revised: 03/01/2016 Page 2 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

FORM 5EP: Emission Point Data

6. Estimated Emissions from the Emission Point

Criteria Pollutants
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Particulate Matter (filterable as PM10)

Particulate Matter (filterable as PM2.5)

Particulate Matter (condensables)

Volatile Organic Compounds (VOC)

Oxides of Sulfur (SOx)

Oxides of Nitrogen (NOx)

Carbon Monoxide (CO)

Lead (Pb)

Greenhouse Gases (GHG)
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Carbon Dioxide (CO2)

Methane (CH4)

Nitrous Oxide (N2O)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Sulfur Hexafluoride (SF6)

Total GHG (as CO2e)

List individual federal Hazardous Air 
Pollutants (HAP) below:

At Design Capacity
(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

(Attach additional sheets as necessary.) 
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Form Number MDE/ARMA/PER.05EP Revised:03/01/2016  Page 1 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
Air and Radiation Management Administration Air Quality Permits Program 

(410)537-3225 -800-633-6101 www.mde.maryland.gov

FORM 5EP: Emission Point Data
Complete one (1) Form 5EP for EACH emission point (stack or fugitive emissions) related to the proposed installation.

Applicant Name: _______________________________     

1. Emission Point Identification Name/Number
List the applicant assigned name/number for this emission point and use this value on the attached required plot plan:
_____________________________________________________________________________________________

2. Emission Point Description
Describe the emission point including all associated equipment and control devices:

_____________________________________________________________________________________________

3. Emissions Schedule for the Emission Point

Continuous or Intermittent (C/I)?
Seasonal Variation
Check box if none: Otherwise estimate seasonal variation:

Minutes per hour: Winter Percent
Hours per day: Spring Percent
Days per week: Summer Percent
Weeks per year: Fall Percent

4. Emission Point Information
Height above ground (ft): Length and width dimensions 

at top of rectangular stack (ft):

Length: Width:

Height above structures (ft):

Exit temperature (ºF): Inside diameter at top of round stack (ft):

Exit velocity (ft/min):
Distance from emission point to nearest 
property line (ft):

Exhaust gas volumetric flow rate 
(acfm):

Building dimensions if emission 
point is located on building (ft)

Height Length Width

5. Control Devices Associated with the Emission Point

Identify each control device associated with the emission point and indicate the number of devices.  A Form 6 is 
also required for each control device. If none check none:

None

Baghouse No. _____

Cyclone No. _____

Elec. Precipitator (ESP) No. _____

Dust Suppression System No. _____

Venturi Scrubber No. _____

Spray Tower/Packed Bed No. _____

Carbon Adsorber No. _____

Cartridge/Canister 

Regenerative

Thermal Oxidizer No. _____

Regenerative

Catalytic Oxidizer No. _____

Nitrogen Oxides Reduction No. _____

Selective Non-Selective 
Catalytic Non-Catalytic

Other No. _____
Specify: 

72 69
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Form Number MDE/ARMA/PER.05EP Revised: 03/01/2016 Page 2 of 2 
TTY Users 1-800-735-2258  Recycled Paper 

FORM 5EP: Emission Point Data

6. Estimated Emissions from the Emission Point

Criteria Pollutants
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Particulate Matter (filterable as PM10)

Particulate Matter (filterable as PM2.5)

Particulate Matter (condensables)

Volatile Organic Compounds (VOC)

Oxides of Sulfur (SOx)

Oxides of Nitrogen (NOx)

Carbon Monoxide (CO)

Lead (Pb)

Greenhouse Gases (GHG)
At Design Capacity

(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

Carbon Dioxide (CO2)

Methane (CH4)

Nitrous Oxide (N2O)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Sulfur Hexafluoride (SF6)

Total GHG (as CO2e)

List individual federal Hazardous Air 
Pollutants (HAP) below:

At Design Capacity
(lb/hr)

At Projected Operations

(lb/hr) (lb/day) (ton/yr)

(Attach additional sheets as necessary.) 
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Incinerator Model ThermTec S18P6 ThermTec S18P6 Matthews PPJr Matthews PPJr Matthews IEB 56 Facultive 1600 Matthews IEB 40
Maximum Hourly Burn Rate lb/hr 300 300 75 75 400 250 350
Requested Worst Case Annual Burn Rate TPY 1314 1314 328.5 328.5 1752 1095 1533
Maximum Heat Input MMBTU/hr 4.8 4.8 2 2 4.5 3.75 5
Propane Usage gal/hr 52 52 22 22 49 41 55

hr/day 24 24 24 24 24 24 24
day/wk 7 7 7 7 7 7 7
wk/yr 52 52 52 52 52 52 52
hrs/yr 8760 8760 8760 8760 8760 8760 8760

averaging period lb cremations
1 hr 1750 12
8 hr 14000 93
annual 15330000 102200

1-hr 8-hr Annual
70.19 49.13 5.62

Worst Case SitewideThroughput

Screen3 Worst Case (ug/m3)/(lb/hr)

Throughput

Operating Schedule

Discussion: A screen3 was run for a worst case machine at 1 lb/hr. The distance 180 ft was 
used as that is the closest machine to the property line. All stacks will be a minimum of 20 
ft. The output file is on the following page.

Discussion: A extremely conservative worst case is 8,760 at maximum rated capacity for each machine. The machines typically operate 17 hours per day with a much lower burn rate as pet size, cool down 
times, and cremation type vary (private versus communal cremation)

Discussion: One creamation is assumed 150 lb. However the average pet is much smaller
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ThermTec S18P6 ThermTec S18P6 Matthews PPJr Matthews PPJr Matthews IEB 56 Facultive 1600 Matthews IEB 40 Sitewide ThermTec S18P6 ThermTec S18P6 Matthews PPJr Matthews PPJr Matthews IEB 56 Facultive 1600 Matthews IEB 40 Sitewide
Pollutant Emission Factor Units Source
Condensed PM 0.01 lb/ton Stack Test 0.0015 0.0015 0.0004 0.0004 0.0020 0.0013 0.0018 0.0088 0.0066 0.0066 0.0016 0.0016 0.0088 0.0055 0.0077 0.0383
PM10 0.54 lb/ton Stack Test 0.0810 0.0810 0.0203 0.0203 0.1080 0.0675 0.0945 0.4725 0.3548 0.3548 0.0887 0.0887 0.4730 0.2957 0.4139 2.0696
PM2.5 0.24 lb/ton Stack Test 0.0360 0.0360 0.0090 0.0090 0.0480 0.0300 0.0420 0.2100 0.1577 0.1577 0.0394 0.0394 0.2102 0.1314 0.1840 0.9198
NOx 13 lb/103 gal AP 42 1.5 0.6823 0.6823 0.2843 0.2843 0.6397 0.5331 0.7108 3.8168 2.9886 2.9886 1.2452 1.2452 2.8018 2.3348 3.1131 16.7174
CO 7.5 lb/103 gal AP 42 1.5 0.3936 0.3936 0.1640 0.1640 0.3690 0.3075 0.4101 2.2020 1.7242 1.7242 0.7184 0.7184 1.6164 1.3470 1.7960 9.6446
SO2 1.5 lb/103 gal AP 42 1.5 0.0787 0.0787 0.0328 0.0328 0.0738 0.0615 0.0820 0.4404 0.3448 0.3448 0.1437 0.1437 0.3233 0.2694 0.3592 1.9289
VOC 1 lb/103 gal AP 42 1.5 0.0525 0.0525 0.0219 0.0219 0.0492 0.0410 0.0547 0.2936 0.2299 0.2299 0.0958 0.0958 0.2155 0.1796 0.2395 1.2860
Lead 0.000066 lb/body Stack Test 0.0001 0.0001 0.0000 0.0000 0.0002 0.0001 0.0002 0.0008 0.0006 0.0006 0.0001 0.0001 0.0008 0.0005 0.0007 0.0034
Carbon Dioxide 12500 lb/103 gal AP 42 1.5 656.0819 656.0819 273.3674 273.3674 615.0768 512.5640 683.4186 3669.9580 2873.6386 2873.6386 1197.3494 1197.3494 2694.0362 2245.0302 2993.3736 16074.4161
Methane 0.2 lb/103 gal AP 42 1.5 0.0105 0.0105 0.0044 0.0044 0.0098 0.0082 0.0109 0.0587 0.0460 0.0460 0.0192 0.0192 0.0431 0.0359 0.0479 0.2572
Nitrous Oxide 0.9 lb/103 gal AP 42 1.5 0.0472 0.0472 0.0197 0.0197 0.0443 0.0369 0.0492 0.2642 0.2069 0.2069 0.0862 0.0862 0.1940 0.1616 0.2155 1.1574
CO2 Equivalent 670.4212 670.4212 279.3422 279.3422 628.5199 523.7666 698.3554 3750.1686 2936.4449 2936.4449 1223.5187 1223.5187 2752.9171 2294.0976 3058.7967 16425.7385

ThermTec S18P6 ThermTec S18P6 Matthews PPJr Matthews PPJr Matthews IEB 56 Facultive 1600 Matthews IEB 40 Sitewide ThermTec S18P6 ThermTec S18P6 Matthews PPJr Matthews PPJr Matthews IEB 56 Facultive 1600 Matthews IEB 40 Sitewide
Pollutant Emission Factor Units Source
Condensed PM 0.01 lb/ton Stack Test 0.0002 0.0002 0.0001 0.0001 0.0003 0.0002 0.0003 0.0013 0.0010 0.0010 0.0002 0.0002 0.0013 0.0008 0.0011 0.0057
PM10 0.54 lb/ton Stack Test 0.0122 0.0122 0.0030 0.0030 0.0162 0.0101 0.0142 0.0709 0.0532 0.0532 0.0133 0.0133 0.0710 0.0443 0.0621 0.3104
PM2.5 0.24 lb/ton Stack Test 0.0054 0.0054 0.0014 0.0014 0.0072 0.0045 0.0063 0.0315 0.0237 0.0237 0.0059 0.0059 0.0315 0.0197 0.0276 0.1380
NOx 13 lb/103 gal AP 42 1.5 0.1023 0.1023 0.0426 0.0426 0.0960 0.0800 0.1066 0.5725 0.4483 0.4483 0.1868 0.1868 0.4203 0.3502 0.4670 2.5076
CO 7.5 lb/103 gal AP 42 1.5 0.0590 0.0590 0.0246 0.0246 0.0554 0.0461 0.0615 0.3303 0.2586 0.2586 0.1078 0.1078 0.2425 0.2021 0.2694 1.4467
SO2 1.5 lb/103 gal AP 42 1.5 0.0118 0.0118 0.0049 0.0049 0.0111 0.0092 0.0123 0.0661 0.0517 0.0517 0.0216 0.0216 0.0485 0.0404 0.0539 0.2893
VOC 1 lb/103 gal AP 42 1.5 0.0079 0.0079 0.0033 0.0033 0.0074 0.0062 0.0082 0.0440 0.0345 0.0345 0.0144 0.0144 0.0323 0.0269 0.0359 0.1929
Lead 0.000066 lb/body Stack Test 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0001 0.0001 0.0000 0.0000 0.0001 0.0001 0.0001 0.0005
Carbon Dioxide 12500 lb/103 gal AP 42 1.5 98.4123 98.4123 41.0051 41.0051 92.2615 76.8846 102.5128 550.4937 431.0458 431.0458 179.6024 179.6024 404.1054 336.7545 449.0060 2411.1624
Methane 0.2 lb/103 gal AP 42 1.5 0.0016 0.0016 0.0007 0.0007 0.0015 0.0012 0.0016 0.0088 0.0069 0.0069 0.0029 0.0029 0.0065 0.0054 0.0072 0.0386
Nitrous Oxide 0.9 lb/103 gal AP 42 1.5 0.0071 0.0071 0.0030 0.0030 0.0066 0.0055 0.0074 0.0396 0.0310 0.0310 0.0129 0.0129 0.0291 0.0242 0.0323 0.1736
CO2 Equivalent 100.5632 100.5632 41.9013 41.9013 94.2780 78.5650 104.7533 562.5253 440.4667 440.4667 183.5278 183.5278 412.9376 344.1146 458.8195 2463.8608

Discussion: Projected Emissions are assumed 15% of the worst case emissions. Stack test results from a Matthews Pet cremation unit are assumed representative for all machines. Propane emission factors are from AP-42  Chapter 1.5 (Tables 1.5-1).

Maximum (lb/hr) Maximum (ton/yr)

Worst Case Emissions

Projected Emissions

Maximum (lb/hr) Maximum (ton/yr)
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MDE MDE MDE

Emission Emission Emission Worst Case Ground Level Ground Level Ground Level Screening Screening Screening Percent Percent Percent

Factor Factor Factor Sitewide Emissions Concentration Concentration Concentration Level Level Level of Screen Level of Screen Level of Screen Level

(EPA FIRE) Source (as number) 1-HOUR 1-HOUR 8-HOUR Annual 1-HOUR 8-HOUR Annual 1-HOUR 8-HOUR Annual

CAS POLLUTANT (cremations) (Cremations) (lb) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (decimal %) (decimal %) (decimal %)

83329 Acenaphthene 1.11E-07 EPA Fire 1.11E-07 1.30E-06 9.09E-05 6.36E-05 7.27E-06 2.03E+01 3.13E-06

208968 Acenaphthylene 6.73E-07 EPA Fire 6.73E-07 7.85E-06 5.51E-04 3.86E-04 4.41E-05 2.46E+01 1.57E-05

75070 Acetaldehyde 0.000139 Stack Test 1.32E-05 1.54E-04 1.08E-02 7.57E-03 8.65E-04 4.50E+02 2.30E+03 5.00E+00 2.40E-05 3.29E-06 1.73E-04

120127 Anthracene 3.24E-07 EPA Fire 3.24E-07 3.78E-06 2.65E-04 1.86E-04 2.12E-05 2.00E+01 9.29E-06

7440360 Antimony < 3.020E-5 EPA Fire 3.02E-05 3.52E-04 2.47E-02 1.73E-02 1.98E-03 5.00E+00 3.46E-03

7440382 Arsenic 6.17E-05 Stack Test 6.03E-07 7.04E-06 4.94E-04 3.46E-04 3.95E-05 1.00E-01 2.00E-03 3.46E-03 1.98E-02

7440393 Barium 2.60E-05 EPA Fire 2.60E-05 3.03E-04 2.13E-02 1.49E-02 1.70E-03 5.00E+00 2.98E-03

56553 Benzo (a) anthracene 0.00000013 EPA Fire 0.00000013 1.52E-06 1.06E-04 7.45E-05 8.52E-06

50328 Benzo (a) pyrene 0.00000066 EPA Fire 0.00000066 7.70E-06 5.40E-04 3.78E-04 4.32E-05

205992 Benzo (b) fluoranthene 0.000000018 EPA Fire 0.000000018 2.10E-07 1.47E-05 1.03E-05 1.18E-06

191242 Benzo (g,h,i) perylene 4.4055E-08 EPA Fire 4.4055E-08 5.14E-07 3.61E-05 2.53E-05 2.89E-06 2.00E+01 1.26E-06

207089 Benzo (k) fluoranthene < 1.420E-8 EPA Fire 1.42E-08 1.66E-07 1.16E-05 8.14E-06 9.30E-07

7440417 Beryllium 2.60E-06 Stack Test 6.05E-08 7.06E-07 4.95E-05 3.47E-05 3.96E-06 5.00E-04 4.00E-03 6.94E-02 9.91E-04

7440439 Cadmium 2.21E-04 Stack Test 2.95E-07 3.44E-06 2.42E-04 1.69E-04 1.93E-05 2.00E-02 6.00E-03 8.45E-03 3.22E-03

7440473 Chromium 2.99E-05 EPA Fire 2.99E-05 3.49E-04 2.45E-02 1.71E-02 1.96E-03 5.00E+00 3.43E-03

18540299 Chromium (VI) 1.40E-05 Stack Test 3.05E-07 3.56E-06 2.50E-04 1.75E-04 2.00E-05 1.00E-01 8.00E-04 1.75E-03 2.50E-02

218019 Chrysene < 5.400E-8 EPA Fire 5.40E-08 6.30E-07 4.42E-05 3.10E-05 3.54E-06

7440484 Cobalt 0.0000136 EPA Fire 0.0000136 1.59E-04 1.11E-02 7.80E-03 8.91E-04 2.00E-01 3.90E-02

7440508 Copper 2.93E-05 Stack Test 2.46E-05 2.87E-04 2.01E-02 1.41E-02 1.61E-03 2.00E+00 7.05E-03

53703 Dibenzo(a,h) anthracene 1.36E-08 EPA Fire 1.36E-08 1.59E-07 1.11E-05 7.80E-06 8.91E-07

206440 Fluoranthene 2.05E-07 EPA Fire 2.05E-07 2.39E-06 1.68E-04 1.18E-04 1.34E-05 8.20E+01 1.43E-06

86737 Fluorene 4.17E-07 EPA Fire 4.17E-07 4.87E-06 3.41E-04 2.39E-04 2.73E-05 2.00E+01 1.20E-05

50000 Formaldehyde 0.000034 Stack Test 8.14E-06 9.50E-05 6.67E-03 4.67E-03 5.33E-04 2.03E+01 8.00E-01 2.30E-04 6.67E-04

7647010 Hydrogen chloride 3.02E-01 Stack Test 2.36E-02 2.75E-01 1.93E+01 1.35E+01 1.55E+00 2.98E+01 1.65E+02 7.00E+00 6.49E-01 8.20E-02 2.21E-01

7664393 Hydrogen fluoride 1.14E-03 Stack Test 7.85E-05 9.16E-04 6.43E-02 4.50E-02 5.14E-03 1.64E+01 4.09E+00 3.92E-03 1.10E-02

193395 Indeno(1,2,3-cd)pyrene 1.55E-08 EPA Fire 1.55E-08 1.81E-07 1.27E-05 8.88E-06 1.02E-06

7439921 Lead 1.53E-03 Stack Test 2.68E-05 3.13E-04 2.19E-02 1.54E-02 1.76E-03 5.00E-01 3.07E-02

7439976 Mercury 5.28E-03 Stack Test 9.40E-09 1.10E-07 7.70E-06 5.39E-06 6.16E-07 1.00E-01 5.39E-05

7439987 Molybdenum < 1.670E-5 EPA Fire 1.67E-05 1.95E-04 1.37E-02 9.57E-03 1.09E-03 5.00E+00 1.91E-03

91203 Naphthalene 0.0000678 EPA Fire 0.0000678 7.91E-04 5.55E-02 3.89E-02 4.44E-03 7.86E+02 5.24E+02 7.06E-05 7.42E-05

7440020 Nickel 3.83E-05 Stack Test 5.08E-06 5.93E-05 4.16E-03 2.91E-03 3.33E-04 1.00E+00 2.91E-03

85018 Phenanthrene 2.29E-06 EPA Fire 2.29E-06 2.67E-05 1.88E-03 1.31E-03 1.50E-04 9.80E+00 1.34E-04

129000 Pyrene 1.62E-07 EPA Fire 1.62E-07 1.89E-06 1.33E-04 9.29E-05 1.06E-05 2.00E+01 4.64E-06

7782492 Selenium 0.0000449 Stack Test 4.40E-06 5.13E-05 3.60E-03 2.52E-03 2.88E-04 2.00E+00 1.26E-03

7440224 Silver 7.30E-06 EPA Fire 7.30E-06 8.52E-05 5.98E-03 4.18E-03 4.78E-04 1.00E-01 4.18E-02

7440280 Thallium 0.0000855 EPA Fire 0.0000855 9.98E-04 7.00E-02 4.90E-02 5.60E-03 2.00E-01 2.45E-01

7440622 Vanadium 5.79E-05 EPA Fire 5.79E-05 6.76E-04 4.74E-02 3.32E-02 3.79E-03 5.00E-01 6.64E-02

7440666 Zinc 4.07E-04 Stack Test 3.50E-04 4.08E-03 2.87E-01 2.01E-01 2.29E-02 1.00E+03 5.00E+02 2.87E-04 4.01E-04

PM, filterable 8.50E-02 EPA Fire 8.50E-02 9.92E-01 6.96E+01 4.87E+01 5.57E+00
Polycyclic aromatic hydrocar 3.76E-06 Stack Test 1.36E-08 1.59E-07 1.11E-05 7.80E-06 8.91E-07

1746016 Stack Test 8.10E-11 9.45E-10 6.63E-08 4.64E-08 5.31E-09 8.20E-04 3.00E-08 5.66E-05 1.77E-01Total Dioxins & Furans - TEQ balanced

Discussion: Toxic stack test results for a Matthews Cremation unit cremating pets are in Section III of the application. These are more representative as EPA fire were developed using humans. All  toxics fall below screening levels. 
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02/20/24

14:43:55
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***

C:\Users\elarkin\Documents\All\MD\Boonsboro\2024 Renewal 
Amendment COO\done\wor

SIMPLE TERRAIN INPUTS:
 SOURCE TYPE       =        POINT
 EMISSION RATE (G/S)    =     0.125998  
 STACK HEIGHT (M)       =       6.0960
 STK INSIDE DIAM (M)    =       0.5000
 STK EXIT VELOCITY (M/S)=       6.0960
 STK GAS EXIT TEMP (K)  =     866.4833
 AMBIENT AIR TEMP (K)   =     293.0000
 RECEPTOR HEIGHT (M)    =       0.0000
 URBAN/RURAL OPTION     =        RURAL
 BUILDING HEIGHT (M)    =       4.2672
 MIN HORIZ BLDG DIM (M) =      12.1920
 MAX HORIZ BLDG DIM (M) =      18.2880

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS 
ENTERED.

BUOY. FLUX =    2.473 M**4/S**3;  MOM. FLUX =    0.785 M**4/S**
2.

*** FULL METEOROLOGY ***

**********************************
*** SCREEN AUTOMATED DISTANCES ***
**********************************

*** TERRAIN HEIGHT OF  0. M ABOVE STACK BASE USED FOR
FOLLOWING DISTANCES ***

   DIST     CONC   U10M   USTK  MIX HT   PLUME   SIGMA   
SIGMA

(M) (UG/M**3)   STAB  (M/S)  (M/S)   (M) HT (M)  Y (M)   
Z (M)  DWASH
-------  ----------  ----  -----  -----  ------  ------  ------  
------  -----

55. 70.19   4     8.0    8.0  2560.0    6.77    4.70  
4.24    SS

100. 46.36   4     8.0    8.0  2560.0    7.55    8.20  
6.04    SS

200. 30.35   4     5.0    5.0  1600.0   10.25   15.56  

1
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9.59    SS
    300.    21.82        4     3.5    3.5  1120.0   13.94   22.61   
12.65    SS
    400.    17.11        4     3.0    3.0   960.0   16.08   29.45   
15.70    SS
    500.    14.07        4     2.5    2.5   800.0   19.12   36.15   
18.59    SS
    600.    11.87        4     2.0    2.0   640.0   23.71   42.72   
21.32    SS
    700.    10.43        4     2.0    2.0   640.0   23.71   49.19   
24.14    SS
    800.    9.098        4     2.0    2.0   640.0   23.71   55.57   
26.89    SS
    900.    8.321        4     1.5    1.5   480.0   31.37   61.88   
29.47    SS
   1000.    7.585        4     1.5    1.5   480.0   31.37   68.13   
32.09    SS
   1100.    6.911        4     1.5    1.5   480.0   31.37   74.31   
34.12    SS
   1200.    6.543        6     2.5    2.5 10000.0   26.23   40.01   
16.01    SS
   1300.    6.565        6     2.5    2.5 10000.0   26.23   43.04   
16.81    SS
   1400.    6.633        6     2.0    2.0 10000.0   28.46   46.05   
17.50    SS
   1500.    6.652        6     2.0    2.0 10000.0   28.46   49.03   
18.26    SS

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    55. M:
     55.    70.19        4     8.0    8.0  2560.0    6.77    4.70    
4.24    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

****************************************
      *** REGULATORY (Default) ***  
     PERFORMING CAVITY CALCULATIONS 
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988) 
****************************************

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 
***
   CONC (UG/M**3)     =    0.000        CONC (UG/M**3)     =    
0.000    
   CRIT WS @10M (M/S) =    99.99        CRIT WS @10M (M/S) =    
99.99

2
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   CRIT WS @ HS (M/S) =    99.99   CRIT WS @ HS (M/S) =  
99.99
   DILUTION WS (M/S)  =    99.99   DILUTION WS (M/S)  =  
99.99
   CAVITY HT (M)      =     4.43   CAVITY HT (M)      =  
4.29
   CAVITY LENGTH (M)  =    15.45   CAVITY LENGTH (M)  =  
12.45
   ALONGWIND DIM (M)  =    12.19   ALONGWIND DIM (M)  =  
18.29

CAVITY CONC NOT CALCULATED FOR CRIT WS > 20.0 M/S.  CONC SET = 
0.0

****************************************
    END OF CAVITY CALCULATIONS 

****************************************

   ***************************************
   *** SUMMARY OF SCREEN MODEL RESULTS ***
   ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE   (UG/M**3)    MAX (M)    HT (M)
--------------    -----------   ---------   -------
SIMPLE TERRAIN       70.19  55. 0.

***************************************************
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
***************************************************

3
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May 10, 2010 
SPECIFICATIONS- Model Power-Pak Jr. 

THIS DOCUMENT CONTAINS CONFIDENTIAL AND PROPRIETARY INFORMATION OF MATTHEWS ENVIRONMENTAL SOLUTIONS & MAY NOT 
BE DISCLOSED TO THIRD PARTIES WITHOUT THE WRITTEN CONSENT OF MATTHEWS. UNLESS OTHERWISE SPECIFIED IN WRITING, 
MATTHEWS ENVIRONMENTAL SOLUTIONS IS THE OWNER OF THIS DOCUMENT AND THE INFORMATION CONTAINED HEREIN. 

1 

1. Equipment Type ....................................................... 
A. Model No.  .......................................................... 
B. Underwriters Laboratories Listing and File No.  ..

Model Power-Pak Jr. 
IE43-PPJR 
87E8; MH14647 

2. Dimensions
A. Footprint  ............................................................ 
B.  Maximum Length ................................................ 
C. Maximum Width ................................................. 
D. Maximum Height ................................................ 
E. Chamber Loading Opening ................................ 

8’ – 8 ½” x 6’ -8” (2.65 m x 2.03 m) 
10’ – 10” (3.30 m) 
6’ -5” (1.96 m) 
8’ - 4” (2.54 m) 
25 ¾” H x 39 ½” W (654 mm x 1.00 m) 

3. Weight .....................................................................  18,000 lbs. (8,165 kg) 

4. Utility/Air Requirements
A.   Gross Gas Input, Natural or LP Gas ................... 

  Running Gas Pressure, Natural Gas .................. 
Running Gas Pressure, LP Gas ......................... 

B.  Electrical Supply................................................. 

C.  Air Supply........................................................... 

2,000,000 BTU/hr. (2,110,112 kJ/h) 
11 inches (279.4 mm) water column or greater 
11 inches (279.4 mm) water column or greater 
230 volt, 3Ø or 1Ø, and 115 volt, 50/60 hz (other 
available) 
2,500 cfm (70.8 standard m3/min) 

5. Incineration Capacity ...............................................  75 lbs./hr. (34 kg/h) 

6. Typical Loading Capacity of Waste Types................  300 lbs. (136 kg/h) 

7. Construction and Safety Standards ..........................  Incineration Institute of America, Underwriters 
Laboratories, Canadian Standards Association 

8. Steel Structure Construction
A. Frame ................................................................ 
B. Front/Rear Plates ............................................... 
C. Floor Plates ........................................................ 
D. Outer Side Casing .............................................. 
E. Inner Side Casing ............................................... 

2” (51 mm) square tubing 
3/8” (9.5 mm) plate 
3/16” (5 mm) plate 
12 gauge (3 mm) plate 
12 gauge (3 mm) plate 

9. Stack Construction
A. Inner Wall ........................................................... 
B. Outer Wall .......................................................... 

4 1/2” (110 mm) insulating firebrick or castable 
12 gauge (3 mm) sheet, 304 s.s., welded seams 
(unlined stack available) 

10. Draft Nozzle Construction ..........................................  Schedule 40 type 316 s.s. pipe, welded 
connections 

11. Main Chamber Door Construction
A. Steel Shell .......................................................... 
B. Outer Refractory................................................. 
C. Inner Refractory ................................................. 

3/16” (5 mm) steel, welded with reinforcement 
1” (25 mm) insulating block 
4½” (110 mm) insulating firebrick 
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12. Primary Chamber Wall Construction
A. Outer Casing Wall .............................................. 
B. Inner Frame/Air Compartment ............................ 
C. Inner Casing Wall ............................................... 
D. Outer Refractory Wall ......................................... 
E. Inner Refractory Wall ......................................... 

12 gauge (3 mm) sheet 
2” (51 mm) air compartment 
12 gauge (3 mm) sheet 
5” (127 mm) insulating block 
4½” (114 mm) firebrick 

13. Secondary Chamber Wall Construction
A. Outer Casing Wall .............................................. 
B. Inner Frame/Air Compartment ............................ 
C. Inner Casing Wall ............................................... 
D. Outer Refractory Wall ......................................... 
E. Inner Refractory Wall ......................................... 

12 gauge (3 mm) sheet 
2” (51 mm) air compartment 
12 gauge (3 mm) sheet 
6” (152 mm) insulating block 
4½” (114 mm) firebrick 

14. Refractory Temperature Ratings
A. Standard Firebrick .............................................. 
B. Insulating Firebrick ............................................. 
C. Castable Refractory (Hearth) .............................. 
D. Castable Refractory ........................................... 
E. Insulating Block .................................................. 
F. Bonding Mortar .................................................. 

3,100° F. (1704° C) 
2,600° F. (1427° C) 
2,550° F. (1399° C) 
2,550° F. (1399° C) 
1,900° F. (1038° C) 
3,200° F. (1760° C) 

15. Chamber Volumes (not including external
flues, stacks or chimneys)
A. Primary Chamber ............................................... 
B. Secondary Chamber .......................................... 

33 cubic feet (0.93 m3) 
52 cubic feet (1.47 m3) 

16. Emission Control Features
A. Secondary Chamber with Afterburner ................ 
B. Opacity Monitor and Controller with Visual and

Audible Alarms ................................................... 
C. Auxiliary Air Control System ............................... 
D. Microprocessor Temperature Control System .... 

Included 

Included 
Included 
Included 

17. Operating Temperatures
A. Primary Chamber ............................................... 
B. Secondary Chamber .......................................... 

1,200° F. - 1,800° F. (649° C - 982° C) 
1,400° F. - 1,832° F. (760° C - 1000° C) as 
required 

18. Secondary Chamber Retention Time .......................  > 1 second 

19. Ash Removal ...........................................................  Door functions as a heat shield. Sweep out 
beneath front door into hopper that fills collection 
pan. 
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20. Safety Interlocks
A. High Gas Pressure ............................................. 
B. Low Gas Pressure .............................................. 
C. Blower Air Pressure ........................................... 
D. Door Position ..................................................... 
E. Opacity ............................................................... 
F. Motor Starter Function........................................ 
G. Chamber Temperature ....................................... 
H. Motor Overload .................................................. 
I. Flame Quality ..................................................... 
J. Burner Safe Start ............................................... 

Optional 
Optional 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 

22. Burner Description ...................................................  The nozzle mix burners used on this cremation 
equipment are industrial quality and designed for 
incinerator use. 

23. Ultraviolet Flame Detection ......................................  Ultraviolet flame detection has proven to be the 
most reliable means of flame safety. The system 
is completely sealed in a quartz capsule to 
eliminate problems, caused by moisture and 
dust created in the cremation process, which 
effect flame rod detectors. 

24. Operating Panel Indicating Lights
A. Safe Run ............................................................ 
B. Door Closed ....................................................... 
C. Pollution Alarm ................................................... 
D. Afterburner On (Secondary Burner).................... 
E. Cremation Burner On ......................................... 
F. Low Fire Cremation Burner On ........................... 
G. Afterburner (Secondary Burner) Reset ............... 
H. Cremation Burner Reset ..................................... 
I. Hearth Air ........................................................... 
J. Throat Air Off ..................................................... 

Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 

25. Automatic Timer Functions
A. Master Cycle ...................................................... 
B. Afterburner (Secondary Burner) ......................... 
C. Cremation Burner ............................................... 
D. Low Fire Cremation Burner ................................ 
E. Hearth Air ........................................................... 
F. Throat Air ........................................................... 
G. Pollution Monitoring ............................................ 
H. Afterburner (Secondary Burner) Prepurge .......... 
I. Cremation Burner Prepurge ............................... 
J. Cool Down ......................................................... 

Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
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26. Exterior Finish 
  A. Primer ................................................................  
  B. Finish .................................................................  

 
2 coats rust inhibiting 
2 coats textured finish 
 

27. Start-Up and Training ...............................................  Startup of cremation equipment and training of 
operators to properly operate and maintain the 
equipment is performed on-site under actual 
operating conditions. Included is a 
comprehensive owner's manual, with details on 
the equipment, its components and proper 
operation. 
 

28. Environmental Submittals ........................................  Complete technical portion of state 
environmental permits. Engineering calculations, 
technical data, existing stack test results and 
equipment blueprints provided. 
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 1. Equipment Type......................................................  
  A. Model No.  ........................................................  
        B. Underwriters Laboratories Listing and File No.  .  
   

Model IEB Series 56 
IE43-IEB 56 
MH14647 

 2. Dimensions 
  A. Footprint  ...........................................................  
        B.  Maximum Length ...............................................  
  C. Maximum Width ................................................  
  D. Maximum Height ...............................................  
  E. Chamber Loading Opening ...............................  
 

 
14’ – 4” x 7’ – 10 1/2” (4.37 m x 2.4 m) 
16’ – 8” (5.08 m) 
8’ -11 1/2” (2.73 m) 
11’ – 3” (3.43 m) 
38 1/2"H x 70”W x 116”L (1.1 m x 1.8 m x 2.9 m) 
 

3.  Weight ....................................................................  
 

54,000 lbs. (24,494 kg.) 
 

 4. Utility/Air Requirements 
  A. Gross Gas Input, Natural or LP Gas ..................  
   Running Gas Pressure, Natural Gas .................  
   Running Gas Pressure, LP Gas ........................  
  B. Electrical Supply ...............................................  

C.  Air Supply .........................................................  
 

 
4,500,000 BTU/h max  
11 inches (279.4 mm) water column or greater 
11 inches (279.4 mm) water column or greater 
230 volt, 3Ø or 1Ø, 60 hz (other available) 
3,000 cfm (85 standard m3/min) 
 
 

 5. Incineration Capacity ..............................................  
 

400 lbs./hr. (181.4 kg/h) 
 

 6. Typical Loading Capacity of Waste Types ..............  
 

3000 lbs. (1360.8 kg) 
 

7.  Construction and Safety Standards.........................  
 

Incineration Institute of America, Underwriters 
Laboratories, Canadian Standards Association 
 

 8. Steel Structure Construction 
  A. Frame ...............................................................  
  B. Front/Rear Plates ..............................................  
  C. Floor Plates .......................................................  
  D. Outer Side Casing .............................................  
  E. Inner Side Casing .............................................  

 
2” (51 mm) square tubing 
3/8” (9.5 mm) plate 
3/16” (5 mm) plate 
12 gauge (3 mm) plate 
12 gauge (3 mm) plate 
 

 9. Stack Construction 
  A. Inner Wall ..........................................................  
  B. Outer Wall .........................................................  
   

 
4 ½” (114 mm) insulating firebrick or castable 
12 gauge (3 mm) sheet, 304 s.s., welded seams 
(unlined stack available) 
 

10. Draft Nozzle Construction .........................................  
 

Schedule 40 type 316 s.s. pipe, welded 
connections 

11. Main Chamber Door Construction 
  A. Steel Shell .........................................................  
  B. Outer Refractory ...............................................  
  C. Inner Refractory ................................................  

 
3/16” (5 mm) steel, welded with reinforcement 
1” (25 mm) insulating block 
4½” (114 mm) insulating firebrick 
 

12. Primary Chamber Wall Construction 
  A. Outer Casing Wall .............................................  
  B. Inner Frame/Air Compartment ...........................  
  C. Inner Casing Wall ..............................................  

 
12 gauge (3 mm) sheet 
2” (51 mm) air compartment 
12 gauge (3 mm) sheet 
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  D. Outer Refractory Wall ........................................  
  E. Inner Refractory Wall ........................................  

5” (127 mm) insulating block 
4½” (114 mm) firebrick 
 

13. Secondary Chamber Wall Construction 
  A. Outer Casing Wall .............................................  
  B. Inner Frame/Air Compartment ...........................  
  C. Inner Casing Wall ..............................................  
  D. Outer Refractory Wall ........................................  
  E. Inner Refractory Wall ........................................  

 
12 gauge (3 mm) sheet 
2” (51 mm) air compartment 
12 gauge (3 mm) sheet 
6” (152 mm) insulating block 
4½” (114 mm) firebrick 
 

14. Refractory Temperature Ratings 
  A. Standard Firebrick .............................................  
  B. Insulating Firebrick ............................................  
  C. Castable Refractory (Hearth) ............................  
  D. Castable Refractory ..........................................  
  E. Insulating Block .................................................  
  F. Bonding Mortar .................................................  

 
3,100° F. (1704° C) 
2,600° F. (1427° C) 
2,550° F. (1399° C) 
2,550° F. (1399° C) 
1,900° F. (1038° C) 
3,200° F. (1760° C) 
 

15. Chamber Volumes (not including external  
  flues, stacks or chimneys) 
  A. Primary Chamber ..............................................  
  B. Secondary Chamber .........................................  

 
 
180 cubic feet (5.12 m3) 
140 cubic feet (3.96 m3) 
 

16. Emission Control Features 
  A. Secondary Chamber with Afterburner ...............  
  B. Opacity Monitor and Controller with Visual and 

Audible Alarms ..................................................  
  C. Auxiliary Air Control System ..............................  
  D. Microprocessor Temperature Control System ...  

 
Included 
 
Included 
Included 
Included 
 

17. Operating Temperatures 
  A. Primary Chamber ..............................................  
  B. Secondary Chamber .........................................  

 
1,200° F. - 1,800° F. (649° C - 982° C) 
1,400° F. - 1,800° F. (760° C - 982° C) as 
required 
 

18. Secondary Chamber Retention Time ......................  
    

> 1 second 
 

19. Ash Removal ..........................................................  Door functions as a heat shield. Sweep out 
beneath front door into hopper that fills collection 
pan. 

20. Safety Interlocks 
  A. High Gas Pressure ............................................  
  B. Low Gas Pressure ............................................  
  C. Blower Air Pressure ..........................................  
  D. Door Position ....................................................  
  E. Opacity .............................................................  
  F. Motor Starter Function ......................................  
  G. Chamber Temperature ......................................  
  H. Motor Overload .................................................  
  I. Flame Quality ....................................................  
  J. Burner Safe Start ..............................................  

 
Optional 
Optional 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
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22. Burner Description ..................................................  The nozzle mix burners used on this cremation 
equipment are industrial quality and designed for 
incinerator use. 

23. Ultraviolet Flame Detection .....................................  Ultraviolet flame detection has proven to be the 
most reliable means of flame safety. The system 
is completely sealed in a quartz capsule to 
eliminate problems, caused by moisture and dust 
created in the cremation process, which effect 
flame rod detectors. 

24. Operating Panel Indicating Lights
A. Safe Run ........................................................... 
B. Door Closed ...................................................... 
C. Pollution Alarm .................................................. 
D. Afterburner On (Secondary Burner) .................. 
E. Cremation Burner On ........................................ 
F. Low Fire Cremation Burner On ......................... 
G. Afterburner (Secondary Burner) Reset .............. 
H. Cremation Burner Reset ................................... 
I. Hearth Air .......................................................... 
J. Throat Air Off .................................................... 

Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 

25. Automatic Timer Functions
A. Master Cycle ..................................................... 
B. Afterburner (Secondary Burner) ........................ 
C. Cremation Burner .............................................. 
D. Low Fire Cremation Burner ............................... 
E. Hearth Air .......................................................... 
F. Throat Air .......................................................... 
G. Pollution Monitoring .......................................... 
H. Afterburner (Secondary Burner) Prepurge ......... 
I. Cremation Burner Prepurge .............................. 
J. Cool Down ........................................................ 

Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 

26. Exterior Finish
A. Primer ............................................................... 
B. Finish ................................................................ 

2 coats rust inhibiting 
2 coats textured finish 

27. Start-Up and Training..............................................  Startup of cremation equipment and training of 
operators to properly operate and maintain the 
equipment is performed on-site under actual 
operating conditions. Included is a 
comprehensive owner's manual, with details on 
the equipment, its components and proper 
operation. 

28. Environmental Submittals .......................................  Complete technical portion of state 
environmental permits. Engineering calculations, 
technical data, existing stack test results and 
equipment blueprints provided. 
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BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600 

San Francisco, California 94105 
(415) 771-6000 

 
Contractor Source Test Supplemental Form  

 

 
Site name: 

NST number:  

Testing company: BEST ENVIRONMETAL 

 

Test purpose: 

Routine compliance testing 

Compliance test required after previous source test failure 

Start-up test  

Other, ex: trial testing for permit changes, engineering studies  

Please explain: 

Revised report with corrections noted 

Revision number: 

Preliminary test results: 

N/A 

Please explain: 
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BEST ENVIRONNTAL             Livermore, CA 925 455-9474 

  

Source Test Report 
Initial Compliance 

 

 

Bubbling Wells 

Napa, CA 

 

Animal Cremator (S-2) 

Plant 24712 

Permit Application 30522 

Condition 27310 

NST 6521 
 

 

Test Date: May 25-27, 2021 

Report Date: August 17, 2021 

 

 

Prepared For: 

 

Bubbling Wells 

40 Executive Ct 

Napa, CA 94558 

 

 

Performed and Reported by: 

 

BEST ENVIRONMENTAL 

339 Stealth Court 

Livermore, CA 94551 

Phone: (925) 455-9474 

Fax: (925) 455-9479 

Email:  bestair@best-enviro.com 

 

 

For Submittal To: 

 

Bay Area Air Quality Management District 

375 Beale Street 

San Francisco, CA 94105 
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Source Test Information 

Source Location:   Bubbling Wells 

     40 Executive Ct 

     Napa, CA 94558 

     Plant 1124724712 

Source Description:   Animal Cremator, Matthew, Model IEB Series 50,  

     4.4MMBtu/hr fired on natural gas 

Source Number:   #2 

Condition Number: #27310 

Test Parameters:   Dioxins, Furans & PAHs, Hydrogen Chloride & Hydrogen  

     Fluoride, Arsenic, Beryllium, Cadmium, Copper, Lead, Nickel, 

     Selenium, Hexavalent Chromium, Aldehydes 

Source Testing Firm:   BEST ENVIRONMENTAL 

     339 Stealth Court 

     Livermore, CA  94551 

     Phone (925) 455-9474 

     Fax (925) 455-9479 

Contact:    Regan Best or Bobby Asfour 

Test Date: May 25-27, 2021 

NST: Number 6521 

Analytical Laboratories:  BEST ENVIRONMENTAL 

     339 Stealth Court 

     Livermore, CA  94551 

     Phone (925) 455-9474 

     Fax (925) 455-9479 

 

     Atmospheric Analysis & Consulting 

     1534 Eastman Avenue 

     Ventura, CA 93003 

 

     ALS Environmental 

     1435 Norjohn Ct 

     Burlington, Ontario 
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SECTION 1. INTRODUCTION 

1.1. Test Purpose 

BEST ENVIRONMENTAL (BE) was contracted by Bubbling Wells to a perform an initial 

compliance source test on one animal cremator located at the Bubbling Well facility in Napa, Ca.  

The purpose of the test was to comply with Bay Area Air Quality Management District (BAAQMD) 

Condition 27310.  The cremator tested is a Matthews IEB 50 designated by BAAQMD as source  

S-2.  

1.2. Test Location 

The test was conducted on the Unit IEB 50 which is located at 40 Executive Ct, Napa, CA. 

The facility is identified by the BAAQMD as Plant 24712. 

1.3. Test Date 

The test was conducted on May 25-27, 2021. 

1.4. Test Parameters and Methods 

The following emission parameters were measured. 

Parameter Test Methods Run time 

Dioxins, Furans & PAHs EPA M23 120 min. 

Hydrogen Chloride & Hydrogen Fluoride EPA M26A 60 min 

Arsenic, Beryllium, Cadmium, Copper, 

Lead, Nickel, Selenium 
EPA M29 60 min 

Hexavalent Chromium EPA M306 80 min 

Acetaldehyde & Formaldehyde ARB 430 30 min 

Flow Rate EPA M1-4 Concurrent 

1.5. Sampling and Observing Personnel 

The test notification was submitted to the BAAQMD on May 14, 2021 by BE and assigned a 

Notice of Source Test Number 6521.  Suhail Asfour, Regan Best Irwin and William Johnston of BE 

performed the test.  David Harberts of Bubbling Wells coordinated the test program.  No 

representative of the BAAQMD was present to witness the test.   
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SECTION 2. SUMMARY OF RESULTS 

2.1. Emission Results 

Table 2.1 summarizes the Average Test Results compared to the permit limits.  Triplicate 

runs were performed for all test parameters with the unit operating at typical load.  Testing was 

conducted according to approved California Air Resources Board (CARB) and Environmental 

Protection Agency (EPA) test methods.  Individual run results are presented in Tables 1 through 6 on 

pages 7-13.  A copy of the permit is included in the appendices.   

Table 2.1 Average Test Results 

Parameter 
Average Result 

lbs/body 

Permit Limits 

lbs/body 

Hydrogen Chloride 2.36E-02 7.2 E-02 

Hydrogen Fluoride <7.85E-05 6.60E-04 

Dioxins & Furans 8.10E-11 1.40E-09 

PAHs 2.37E-05 4.90E-08 

Arsenic 6.03E-07 3.00E-05 

Beryllium <6.05E-08 1.40E-06 

Cadmium 2.95E-07 1.10E-05 

Copper 2.46E-05 2.70E-05 

Lead 2.68E-05 6.6E-05 

Nickel 5.08E-06 3.80E-05 

Selenium 4.40E-06 4.40E-05 

Hexavalent Chromium 3.05E-07 1.40E-05 

Acetaldehyde 1.32E-05 1.30E-04 

Formaldehyde 8.14E-06 3.40E-05 

2.2. Comments:  Discussion of Quality Assurance and Errors 

Quality assurance procedures listed in the above referenced test methods and referenced in 

the Source Test Plan were performed and documented.  The QA/QC procedures are described in 

Section 4.3 of the report.   

Pretest calculations for Method 23 & Method 29 were performed for run time determinations. 

These calculations can be found in Appendix A. 

Emission factors in units of pounds pollutant per body incinerated was calculated using 

pounds per hour, the method run time and the number of bodies.  The number of bodies was 

calculated from the total weight divided by 150 lbs (permitted weight equal to a body). 

The Dioxin/PAH runs had to be conducted on two separate days due to run time and 

available incineration time. 

Final dioxin results were calculated using EPA toxic equivalency factors. 
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SECTION 3. SOURCE OPERATION 

3.1. Process Description 

Bubbling Well offers two types of cremation services, as well as many other memorial 

options for the pet owners of the Bay Area, Private Cremation and Communal non return cremation 

from three animal cremators.  The cremators are equipped with secondary temperature controls to 

controls emissions and odor.  A continuous temperature chart recorder continuously monitors the 

chamber temperatures. Cremator IEB 50 is a single batch operation loaded initially and fired 

continually throughout the day with no additional loads. 

3.2. Flow Diagram 

A digital image of the stack is contained in Appendix F. 

3.3. Process and Control Operating Parameters 

The operating temperature of the secondary chamber was kept above 1,650°F during the test 

series.  A continuous temperature chart recorder continuously monitors the chamber temperatures. 

Temperature charts provided by Bubbling Well are in Appendix D.  Process charge weights for each 

day are presented below. 

Process Weights 

Test Date Total Weight (lbs) Incineration Time (hr) # Bodies (@150 lbs per) 

5-25-21 1,528 5.50 10.2 

5-26-21 2,037 6.25 13.6 

5-27-21 2,374 6.75 15.8 

 

3.4. Testing or Process Interruptions and Changes 

No test or process interruptions occurred during the test. 
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SECTION 4. SAMPLING AND ANALYSIS PROCEDURES 

4.1. Port Location 

Emissions from the engine were sampled through a single sample port located on the round 

stack.  The dimensional cross-section of the stack is 25.5 inches. 

4.2. Method Description, Equipment, Sampling, Analysis and QA/QC 

Sampling and analytical procedures of the EPA Methods are followed as published in the 

“Quality Assurance Handbook for Air Pollution Measurement Systems” Volume III, US EPA 600/4-

77-027b. 

The following is an overview of the Testing Performed 

Parameter Test Methods Run time 

Dioxins, Furans & PAHs EPA M23 120 min. 

Hydrogen Chloride & Hydrogen Fluoride EPA M26A 80 min 

Arsenic, Beryllium, Cadmium, Copper, 

Lead, Nickel, Selenium 
EPA M29 80 min 

Hexavalent Chromium EPA M306 80 min 

Formaldehyde & Acetaldehyde ARB 430 30 min 

Flow Rate EPA M1-4 Concurrent 

 

EPA Method 1.  This method is used to determine the duct or stack area and appropriate 

traverse points that represent equal areas of the duct for sampling and velocity measurements. 

EPA Method 2 is used to determine stack gas velocity using a standard or S-type pitot tube 

and inclined manometer or magnehelic.  Temperature is monitored using a K-type thermocouple and 

calibrated Omega temperature meter. Leak checks are performed before and after each traverse to 

validate the results.  Thermometer calibrations are performed using an Omega Model CL-300 

calibrator.  Geometric calibrations of S-type pitots are performed and records are submitted with the 

report.  

EPA Method 3 is used to determine the molecular weight of the stack gas from O2 and CO2 

measurements.  Concentrations of O2 & CO2 were obtained from EPA Method 3C analysis.  

EPA Method 4 is used to determine the moisture content in the gas stream by extracting a 

sample and condensing the moisture in the impingers and the silica gel trap.  The moisture gained is 

determined volumetrically and gravimetrically.  Results are recorded on the field data sheet.   

EPA M26A is applicable for determining emissions of hydrogen halides (HX) [HCl, HBr, 

and HF] and halogens (X2) [Cl2 and Br2] from stationary sources. Gaseous pollutants are withdrawn 

isokinetically from the source and collected in absorbing solutions. Acidic and alkaline absorbing 

solutions collect the gaseous hydrogen halides and halogens, respectively. Following sampling. the 

emissions are solubilized in the acidic solution and form chloride (Cl−), bromide (Br−), and fluoride 

(F−) ions. The halogens have a very low solubility in the acidic solution and pass through to the 

alkaline solution where they are hydrolyzed to form a proton (H+), the halide ion, and the 
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hypohalous acid (HClO or HBrO). Sodium thiosulfate is added to the alkaline solution to assure 

reaction with the hypohalous acid to form a second halide ion, such that 2 halide ions are formed for 

each molecule of halogen gas. The halide ions in the separate solutions are measured by ion 

chromatography (IC). 

EPA M23 is used to determine the Dioxins and Polycyclic Aromatic Hydrocarbon (PAH) 

emissions.  The sampling equipment consists of a glass nozzle, a BEI constructed heated glass-lined 

probe, heated filter box and filter holder with teflon-coated glass-fiber filter, followed by a Teflon® 

line to a condenser and XAD sorbent module that sits directly on-top of the first of four modified 

Greenburg-Smith impingers.  The first impinger has a short stem and is empty, the second contains 

DI water and the third is empty.  A fourth impinger contains silica gel to remove any remaining 

moisture.  The sample is drawn through the sample train using a vacuum pump and the volume is 

measured by a dry gas meter in an isokinetic metering control module.   

Sampling is performed isokinetically. Sampling QA/QC: consists of pitot leak checks which 

are performed by pressurizing each leg of the pitot separately to a pressure greater than 3" H2O.  The 

leak check is passed when no movement in the manometer fluid occurs over 15 seconds.  Sampling 

system leak checks are performed before and after each test run.  The sampling system leak checks 

are performed by capping the nozzle and pulling a vacuum greater than 15 inches of mercury and 

observing the meter rate.  The leak check is passed when the leak rate is less than 0.02CFM or 4% of 

the average sample rate, whichever is less.  The final leak check is performed at a vacuum at least as 

high as the highest vacuum pulled during the run.  The impingers are kept in ice to maintain the 

temperature of the gas exiting the last impinger to below 68°F.  No silicone grease is used in the 

components of the sampling train.  

Sample recovery is performed in a clean enclosed area or at the laboratory.  The nozzle/probe 

sample is recovered with acetone and a methylene chloride rinse.  The filter is carefully removed and 

placed in a labeled petri-dish.  The transfer line between the filter and condenser, the condenser and 

the first impinger are rinsed three times with acetone and methylene chloride.  The sorbent module is 

capped.  The second and third impinger contents and silica gel are recovered and weighed.  

Equipment QA/QC includes the following:  The dry gas meter, pitot, thermocouples, gauges 

and nozzles are all calibrated according to the methods and with a frequency of between 6 to 12 

months as specified in CARB QA/QC Volume VI, Table 3.  Nozzles are calibrated to within 0.001" 

diameter and are inspected for damage prior to each test.  Acetone, Methylene Chloride and 

deionized water blanks were collected using identical equipment, reagents, proportions and 

techniques as the test samples.  Analytical QA/QC consists of at least one field blank, which is a 

sample train assembled tested and recovered in the same manner as the samples without drawing any 

sample.  A chain of custody is completed for all samples, and the samples are packaged and shipped 

to the laboratory according to the method.   

EPA M29 is used to determine the emissions of metal compounds.  The sampling equipment 

consists of a Method 5 arrangement with a borosilicate glass nozzle, heated glass probe and heated 

quartz glass fiber filter, followed by a Teflon® line to a series of four Greenburg-Smith impingers 
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immersed in ice. The first two impingers contain a solution of 5%HNO3/10%H2O, the third is empty, 

the fourth contains silica gel desiccant).   

Analysis for metals was performed by Inductively Coupled Argon Plasma (ICAP), Atomic 

Adsorption Spectroscopy (AAS), Graphite Furnace AAS (GFAAS).   

EPA Method 306 was used to determine total and hexavalent chromium.  An emission 

sample is extracted isokinetically from the source using an unheated Method 5 sampling train (40 

CFR Part 60, Appendix A), with a glass nozzle and probe liner, but with the filter omitted. The 

sample time shall be at least two hours. The Cr emissions are collected in an alkaline solution 

containing 0.1 N sodium hydroxide (NaOH). The collected samples are recovered using an alkaline 

solution and are then transported to the laboratory for analysis. Reagent blanks are collected using 

the same lot reagents, same proportions and techniques as the test samples. Analytical QA/QC 

consisted of a reagent blank. 

CARB Method 430 is used to determine emissions of Aldehyde and Ketone compounds. 

Gaseous emissions are drawn through a Teflon sample line and two midget impingers in series, each 

containing aqueous acidic solution of 2,4-dintrophenyl-hydrazine (DNPH), 10mL per impinger. A 

pre-test leak check is performed for each run. Sample is drawn at a rate of ~ 0.5 liters per minute for 

approximately 10 to 58 minutes. Following each run the sample impingers are capped off labeled 

and prepared for shipment. Also, a field blank is collected for each run by loading the impingers and 

performing a leak check. The integrity of each sample is maintained by labeling each bottle in 

correspondence to the chain of custody and shipment in a chilled container. All sampling is 

performed within 48-hours of pre-sampling reagent blank analysis. After organic solvent extraction, 

the samples are sent to a laboratory and analyzed using reverse phase HPLC (high performance 

Liquid Chromatography) where target compounds are quantified and identified by comparison of 

retention times and area counts of the samples with those of standards. Each impinger is analyzed 

separately including blanks. For each run, sample C was the field blank. 

4.3. Analytical Laboratory  

HCl & HF samples were analyzed by AAC lab.  Dioxins, furans, PAHs, metals and 

hexavalent chrome samples were analyzed by ALS Environmental.  For more information on the 

analysis procedure and QA/QC refer to Appendix B 
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Bubbling Wells

Crematory Unit IEB 50

RUN # 1 2 3 AVERAGE Limits

Test Date 5-25-21 5-25-21 5-25-21

Run Time 1100-1205 1200-1204 1414-1520

Total Weight

Bodies per Batch 10.2 10.2 10.2

Run Time, hrs

Sample Volume (DSCF) 39.454 37.959 38.340

Isokinetic  (%) 107 100 102 103

Stack Temp. F 975 983 992 983

Velocity (ft/sec) 22.34 22.45 22.56 22.45

Flowrate (ACFM) 4,755 4,777 4,801 4,778

Flowrate (DSCFM) 1,564 1,617 1,596 1,592

H2O (volume %) 11.36 8.31 9.36 9.68

HCl ug/sample 39,900 50,900 43,500 44,767

ppm 23.67 31.38 26.55 27.20

lbs/hr 2.09E-01 2.78E-01 2.35E-01 2.41E-01

lbs/body 2.06E-02 2.73E-02 2.31E-02 2.36E-02 7.20E-02

HF ug/sample <157 <137 153 <149

ppm <0.17 <0.15 0.17 <0.16

lbs/hr <8.24E-04 <7.47E-04 <8.26E-04 <7.99E-04

lbs/body <8.09E-05 <7.34E-05 <8.11E-05 <7.85E-05 6.60E-04

WHERE: CALCULATIONS:

body = 150 lbs Vw std = 0.06236 * Vw * (Tstd + 460) / 29.92 / 18

"Hg = Inches of Mercury Vm std = Vm * Yd * (Tstd + 460) * (Pb +(DH/13.6)) / (Tm + 460) / 29.92

°F = Fahrenheit ppm = 1.6085 * (mg / Vm std) * (Tstd + 460) / MW

ug = micrograms lbs/body = lbs/hr * hrs/batch * batch/body

Molecular Weight Body = 150 pounds

  HCL = 36.46

  HF = 20.006

lbs/hr = Emission rate, grams per hour

lbs//body = pounds pollutant per bodies per batch

Acid Emission Results

Permit #30522

1,528

1.0

TABLE 1

 7
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Bubbling Well

Crematory Unit IEB 50

RUN # 1 2 3 AVERAGE Limit

Test Date 5-26-21 5-26-21 5-26-21

Run Time 1100-1205 1155-1318 1414-1520

Total Weight

Bodies per Batch 13.6 13.6 13.6 13.6

Run Time, hrs

Sample Volume (DSCF) 50.233 47.662 51.077

Isokinetic  (%) 108.4 99.7 99.8 102.6

Stack Temp. F 1,009 1,087 977 1,024

Velocity (ft/sec) 22.90 23.20 22.20 22.77

Flowrate (ACFM) 4,874 4,938 4,724 4,846

Flowrate (DSCFM) 1,477 1,523 1,632 1,544

H2O (volume %) 15.8 9.7 6.1 10.6

Arsenic ug/sample 2.72 1.93 1.38 2.0100

ug/dscm 1.53E-03 1.15E-03 7.65E-04 1.15E-03

ug/dscf 5.41E-02 4.05E-02 2.70E-02 4.06E-02

lbs/hr 1.06E-05 8.15E-06 5.83E-06 8.18E-06

lb/body 7.78E-07 6.00E-07 4.29E-07 6.03E-07 3.00E-05

ppb (MW=74.99) 4.94E-04 3.69E-04 2.47E-04 3.70E-04

Beryllium ug/sample <0.2 <0.2 <0.2 <0.2

ug/dscm <1.13E-04 <1.19E-04 <1.11E-04 <1.14E-04

ug/dscf <3.98E-03 <4.20E-03 <3.92E-03 <4.03E-03

lbs/hr <7.77E-07 <8.45E-07 <8.44E-07 <8.22E-07

lb/body <5.7E-08 <6.2E-08 <6.2E-08 <6.05E-08 1.40E-06

ppb (MW=9.0) <3.02E-04 <3.19E-04 <2.97E-04 <3.06E-04

Cadmium ug/sample 1.04 1.11 0.783 0.98

ug/dscm 5.86E-04 6.59E-04 4.34E-04 5.60E-04

ug/dscf 2.07E-02 2.33E-02 1.53E-02 1.98E-02

lbs/hr 4.04E-06 4.69E-06 3.31E-06 4.01E-06

lb/body 2.98E-07 3.45E-07 2.43E-07 2.95E-07 1.10E-05

ppb (MW=112.4) 1.26E-04 1.42E-04 9.32E-05 1.20E-04

Metals Emission Results

TABLE 2

Mass Emissions

Permit #30522

2,037

1.0
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Bubbling Well

Crematory Unit IEB 50

Copper ug/sample 47.5 108 86.0 80.5

ug/dscm 2.68E-02 6.42E-02 4.77E-02 4.62E-02

ug/dscf 0.95 2.27 1.68 1.63

lbs/hr 1.85E-04 4.56E-04 3.63E-04 3.35E-04

lb/body 1.36E-05 3.36E-05 2.67E-05 2.46E-05 2.70E-05

ppb (MW=63.55) 1.02E-02 2.44E-02 1.81E-02 1.76E-02

Lead ug/sample 42.4 89.0 131 87.47

ug/dscm 2.39E-02 5.29E-02 7.26E-02 4.98E-02

ug/dscf 8.44E-01 1.87E+00 2.56E+00 1.76E+00

lbs/hr 1.65E-04 3.76E-04 5.53E-04 3.65E-04

lb/body 1.21E-05 2.77E-05 4.07E-05 2.68E-05 6.6 0E-05

ppb (MW=207.2) 2.78E-03 6.16E-03 8.46E-03 5.80E-03

Nickel ug/sample 7.42 26.6 15.6 16.54

ug/dscm 4.18E-03 1.58E-02 8.65E-03 9.55E-03

ug/dscf 1.48E-01 5.58E-01 3.05E-01 3.37E-01

lbs/hr 2.88E-05 1.12E-04 6.59E-05 6.90E-05

lb/body 2.12E-06 8.27E-06 4.85E-06 5.08E-06 3.80E-05

ppb (MW=53.71) 1.88E-03 7.10E-03 3.89E-03 4.29E-03

Selenium ug/sample 13.7 25.4 4.46 14.52

ug/dscm 7.72E-03 1.51E-02 2.47E-03 8.43E-03

ug/dscf 2.73E-01 5.33E-01 8.73E-02 2.98E-01

lbs/hr 5.32E-05 1.07E-04 1.88E-05 5.98E-05

lb/body 3.92E-06 7.90E-06 1.39E-06 4.40E-06 4.40E-05

ppb (MW=78.96) 2.36E-03 5.76E+00 9.44E-01 2.24E+00

WHERE, CALCULATIONS,

< = Less Than ug/DSCM =  ug / DSCF  /  35.31

Velocity = Stack gas velocity in feet per second lbs/hr = ((ug/dscf) / 1,000,000 * DSCFM * 600 / 454 

DSCFM = Dry Standard cubic feet per minute ppb @ 60 °F = 24.14 * (ug/dscm) / M.W.

ug/dscm = micrograms per dry standard cubic meter lbs/body = lbs/hr * hrs/batch * batch/body

ug/dscf = micrograms per dry standard cubic foot Body = 150 pounds

lbs/hr = Emission rate, grams per hour

lbs//body = pounds pollutant per bodies per batch

TABLE  2 continued

Metals Emission Results

Permit #30522
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TABLE  3

Bubbling Wells

Hexavalent Chromium Emission Results 

IEB 50

RUN # 1 2 3 AVERAGE Limit

Test Date 5-26-21 5-26-21 5-26-21

Test Time 918-1041 1155-1318 1359-1520

Total Weight

Bodies per Batch 13.6 13.6 13.6 13.6

Run Time, hrs

Isokinetic  (%) 106.7 101.8 98.5

Sample Volume (DSCF) 50.151 48.882 49.872

Velocity (ft/sec) 22.80 23.41 22.32 22.84

Flow Rate (ACFM) 4,852 4,982 4,750 4,861

Flow Rate (DSCFM) 1,498 1,531 1,614 1,548

Hexavalent Chromium, total ug 0.29 0.78 1.21 0.76

Hexavalent Chromium, (ug/dscm) 1.64E-04 4.52E-04 6.87E-04 4.34E-04

Hexavalent Chromium, (ug/dscf) 5.78E-03 1.60E-02 2.43E-02 1.53E-02

Hexavalent Chromium, (lbs/hr) 1.14E-06 3.23E-06 5.17E-06 3.18E-06

Hexavalent Chromium, (lbs/body) 1.10E-07 3.09E-07 4.95E-07 3.05E-07 1.40E-05

Hexavalent Chromium, (ppb) (MW=51.996) 7.60E-05 2.10E-04 3.19E-04 2.02E-04

WHERE, CALCULATIONS,

< = Less Than ug/DSCM =  ug / DSCF  /  35.31

Velocity = Stack gas velocity in feet per second lbs/hr = ((ug/dscf) / 1,000,000 * DSCFM * 600 / 454 

DSCFM = Dry Standard cubic feet per minute ppb @ 60 °F = 24.14 * (ug/dscm) / M.W.

ug/dscm = micrograms per dry standard cubic meter lbs/body = lbs/hr * hrs/batch * batch/body

ug/dscf = micrograms per dry standard cubic foot Body = 150 pounds

lbs/hr = Emission rate, grams per hour

Chromium Emissions

2,037

Permit #30522

1.3
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TABLE 4

Bubbling Wells

 Aldehyde Emissions Results

Crematory Unit IEB 50

RUN 1 2 3 Average Limit

Test Date 5-27-21 5-27-21 5-27-21  

Test Time 1006-1036 1044-1114 1120-1150  

Standard Temp., °F 70 70 70  

Total Weight

Bodies per batch 15.83 15.83 15.83 15.83

Run Time, hrs

Flow Rate, DSCFM 
1

1,467 1,467 1,467 1,467

Standard Meter Volume, liters 14.7 14.5 14.5 14.596

Oxygen, % 16.6 18.5 17.5 17.5

M.W.

Formaldehyde, ug/sample 0.597 0.670 0.775 0.681

Formaldehyde, ppb 32.6 37.2 42.9 37.5

Formaldehyde, gm/hr 30.0 0.10 0.12 0.13 0.12

Formaldehyde, lbs/hr 2.24E-04 2.55E-04 2.94E-04 2.58E-04

Formaldehyde, lbs/body 7.07E-06 8.06E-06 9.29E-06 8.14E-06 3.40E-05

Acetaldehyde, ug/sample 0.138 2.081 1.082 1.100

Acetaldehyde, ppb 5.1 78.5 40.7 41.5

Acetaldehyde, gm/hr 44.1 2.34E-02 3.59E-01 1.86E-01 1.89E-01

Acetaldehyde, lbs/hr 5.17E-05 7.92E-04 4.11E-04 4.18E-04

Acetaldehyde, lbs/body 1.63E-06 2.50E-05 1.30E-05 1.32E-05 1.30E-04

1 = flow rate is from the M23 run 3

WHERE: CALCULATIONS:

ppb = parts per billion ug/dscm = (ug/sample) / dscm

M.W. = Molecular Weight gm/hr = ppb * DSCFM * M.W * 453.6 * 8.223E-5 /(Tstd + 460)

gm/hr = Grams Per Hour Aldehyde, ppbv = ((ug/sample) / M.W. * (24.14 / sample volume)) * 1000

ug/dscm = micrograms per dry standard cubic meter lbs/body = lbs/hr * hrs/batch * batch/body

Formadehyde MW = 30 Body = 150 pounds

Acetadehyde MW = 44.1

2,374

Emissions Data

Permit #30522
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Bubbling Wells

PAH Emission Results

TEST# 1 2 3 AVERAGE

Test Date 5-25-21 5-25-21 5/27/21

Run Time 952-1156 1304-1508 0907-1110

Total Weight, lbs 2,374

Bodies per Batch 10.2 10.2 15.8

Run Time, hrs 2.0 2.0 2.0

Sample Volume (DSCF)           72.882 70.325 66.153 69.786

Sample Volume (DSCM) 2.064 1.992 1.873 1.976

Flow Rate (DSCFM) 1,563 1,616 1,510 1,563

Isokinetic, % 99.1 92.5 93.1 94.9

Naphthalene, 
total ng 19600 5980 27600 17727

(ng/dscm) 9496 3003 14732 9077

(lbs/hr) 5.56E-05 1.82E-05 8.33E-05 5.24E-05

(lbs/body) 1.09E-05 3.57E-06 1.05E-05 8.34E-06

ppt, MW = 128 1790 566 2777 1711

Acenaphthylene, 
total ng 405 40.2 132 192.4

(ng/dscm) 196 20 70 96

(lbs/hr) 1.15E-06 1.22E-07 3.98E-07 5.57E-07

(lbs/body) 2.26E-07 2.40E-08 5.04E-08 1.00E-07

ppt, MW = 152 31.15 3.20 11.19 15.18

Acenaphthene, 
total ng 122 33.2 86.5 80.57

(ng/dscm) 59.1 16.7 46.2 40.6

(lbs/hr) 3.46E-07 1.01E-07 2.61E-07 2.36E-07

(lbs/body) 6.80E-08 1.98E-08 3.30E-08 4.03E-08

ppt, MW = 154 9.26 2.61 7.23 6.37

Fluorene, 
total ng 10300 4610 3700 6203

(ng/dscm) 4990 2315 1975 3093

(lbs/hr) 2.92E-05 1.40E-05 1.12E-05 1.81E-05

(lbs/body) 5.74E-06 2.75E-06 1.41E-06 3.30E-06

ppt, MW=166 725.40 336.47 287.09 449.65

Phenanthrene, 
total ng 18800 9120 28900 18940

(ng/dscm) 9108 4579 15426 9705

(lbs/hr) 5.33E-05 2.77E-05 8.72E-05 5.61E-05

(lbs/body) 1.05E-05 5.44E-06 1.10E-05 8.98E-06

ppt, MW=178 1234.8 620.8 2091.2 1315.6

1,528

IEB 50

TABLE 5
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TABLE 5 Continued...
(page 2 of 3)

PAH Emission Results

IEB 50

TEST# 1 2 3 AVERAGE

Anthracene,
total ng 1130 132 178 480

(ng/dscm) 547 66 95 236

(lbs/hr) 3.21E-06 4.01E-07 5.37E-07 1.38E-06

(lbs/body) 6.29E-07 7.88E-08 6.79E-08 2.59E-07

ppt, MW=178 74.22 8.98 12.88 32.03

Fluoranthene, 
total ng 992 632 914 846

(ng/dscm) 481 317 488 429

(lbs/hr) 2.81E-06 1.92E-06 2.76E-06 2.50E-06

(lbs/body) 5.53E-07 3.77E-07 3.49E-07 4.26E-07

ppt, MW=202 57.41 37.907 58.279 51.200

Pyrene, 
total ng 615 348 1100 688

(ng/dscm) 298 175 587 353
(lbs/hr) 1.74E-06 1.06E-06 3.32E-06 2.04E-06

(lbs/body) 3.43E-07 2.08E-07 4.20E-07 3.23E-07

ppt, MW=202 35.59 20.87 70.14 42.202

Benzo(a)Anthracene,
total ng 47.6 16.9 17.6 27.4

(ng/dscm) 23.1 8.5 9.4 13.6

(lbs/hr) 1.35E-07 5.14E-08 5.31E-08 7.99E-08

(lbs/body) 2.65E-08 1.01E-08 6.71E-09 1.44E-08

ppt, MW=228 2.441 0.9 0.994 1.444

Chrysene
total ng 3210 1330 1510 2017

(ng/dscm) 1555 668 806 1010

(lbs/hr) 9.11E-06 4.04E-06 4.56E-06 5.90E-06

(lbs/body) 1.79E-06 7.94E-07 5.76E-07 1.05E-06

ppt, MW=228 164.595 70.676 85.302 106.858

Benzo(b)Fluoranthene,
total ng 313.0 25.8 32.3 123.7

(ng/dscm) 152 13 17 61

(lbs/hr) <8.88E-07 <7.84E-08 <9.75E-08 <3.55E-07

(lbs/body) 1.74E-07 1.54E-08 1.23E-08 <6.74E-08

ppt, MW=252 14.5 1.2 1.7 5.8

Benzo(k)Fluoranthene,
total ng 17.2 <0.36 <0.30 <5.95

(ng/dscm) 8.3 <0.18 <0.16 <2.89

(lbs/hr) 4.88E-08 <1.09E-09 <9.06E-10 <1.69E-08

(lbs/body) 9.58E-09 2.15E-10 1.14E-10 <3.30E-09

ppt, MW=252 0.8 <0.017 <0.015 <0.277
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TABLE 5 Continued...
(page 3 of 3)

PAH Emission Results

IEB 50

TEST# 1 2 3 AVERAGE

Benzo(e)Pyrene,
total ng 267 18 33 106

(ng/dscm) 129 9 17 52

(lbs/hr) 7.58E-07 5.56E-08 9.87E-08 3.04E-07

(lbs/body) 1.49E-07 1.09E-08 1.25E-08 5.74E-08

ppt, MW=252 12.39 0.88 1.67 4.98

Benzo(a)Pyrene,
total ng 35.8 2.31 3.07 13.7

(ng/dscm) 17.3 1.2 1.6 6.7

(lbs/hr) <1.02E-07 <7.02E-09 <9.27E-09 <3.93E-08

(lbs/ton) 1.99E-08 1.38E-09 1.17E-09 <7.50E-09

ppt, MW=252 1.7 0.1 0.2 0.6

Perylene,
total ng 3.61 <0.54 2.59 2.2

(ng/dscm) 1.7 <0.27 1.4 1.1

(lbs/hr) 1.02E-08 <1.64E-09 7.82E-09 6.57E-09

(lbs/body) 2.01E-09 3.22E-10 9.88E-10 1.11E-09

ppt, MW=252 0.2 <0.026 0.1 0.1

Indeno(1,2,3-cd)Pyrene,
total ng 47.50 5.8 4.9 19.4

(ng/dscm) 23.0 2.9 2.6 9.5

(lbs/hr) 1.35E-07 1.76E-08 1.49E-08 5.58E-08

(lbs/body) 2.65E-08 3.46E-09 1.88E-09 1.06E-08

ppt, MW = 276 2.012 0.3 0.2 0.8

Dibenz(a,h)Anthracene,
total ng 57.8 2.7 2.0 20.8

(ng/dscm) 28.0 1.3 1.1 10.1

(lbs/hr) 1.64E-07 8.12E-09 5.98E-09 5.94E-08

(lbs/body) 3.22E-08 1.59E-09 7.55E-10 1.15E-08

ppt, MW=278 2.4 0.1 0.1 0.9

Benzo(ghi)Perylene,
total ng 57.8 7.4 10.7 25.303

(ng/dscm) 28.0 3.7 5.7 12.479

(lbs/hr) 1.64E-07 2.25E-08 3.23E-08 7.29E-08

(lbs/body) 3.22E-08 4.42E-09 4.08E-09 1.36E-08

ppt, MW = 276 2.448 <0.325 0.499 1.091 Limit

Total PAHs, lbs/body 2.37E-05 4.90E-08

Where,

DSCFM = Dry Standard Cubic Feet per Minute
ng/dscm = nanograms per dry standard cubic meter
ng/sec = Emission rate, nanograms per second
ppt = part per trillion
lbs/hr = pounds per hur
lbs/body = pounds per body
body = 150m lbs

Calculations,

ng/dscm = ng / dscm
ng/sec = 0.02832 * DSCFM * ng/dscm / 60

ppt = ng/dscm * 22.4 * (Tstd. + 460) / 492 / M.W.

Emission Rate, lbs/hr = ppm * MW * DSCFM * 60 / 385E6 (Tstd 68
o
F)

Emission Factor, lbs/body = (lbs/hr *hrs/batch * batch per body
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TEST# TEF 1 2 3 AVERAGE

Test Date 5-25-21 5-25-21 5/27/21

Run Time 952-1156 1304-1508 0907-1110

Total Weight, lbs 2,374

Bodies per Batch 10.2 10.2 15.8

Run Time, hrs 2.0 2.0 2.0

Sample Volume (DSCF)           72.882 70.325 66.153 69.786

Sample Volume (DSCM) 2.064 1.992 1.873 1.976

Flow Rate (DSCFM) 1,563 1,616 1,510 1,563

Isokinetic, % 99.1 92.5 93.1 94.9

2,3,7,8 TCDD 1.0
total pg 16.9 9.79 <3.20 9.96

total ng 0.017 0.010 <0.0032 0.010

(ng/dscm) 0.0082 0.0049 <0.0017 0.0049

(lbs/hr) 4.80E-11 2.98E-11 <9.66E-12 2.91E-11

(lbs/body) 9.41E-12 5.84E-12 <1.22E-12 5.49E-12

ppt, MW = 128 1.54E-03 9.27E-04 <3.22E-04 9.31E-04

1,2,3,7,8 PeCDD 1.0
total pg 77.7 41.4 25.2 48.1

total ng 0.078 0.041 0.025 0.048

(ng/dscm) 0.0376 0.0208 0.0135 0.0240
(lbs/hr) 2.20E-10 1.26E-10 7.61E-11 1.41E-10

(lbs/body) 4.33E-11 2.47E-11 9.61E-12 2.59E-11

ppt, MW = 128 7.10E-03 3.92E-03 2.54E-03 4.52E-03

1,2,3,4,7,8 HxCDD 0.1
total pg 36.3 31.5 <9.4 25.7

total ng 0.036 0.032 <0.0094 0.026

(ng/dscm) 0.0176 0.0158 <0.0050 0.0128

(lbs/hr) 1.03E-10 9.58E-11 <2.84E-11 7.57E-11

(lbs/body) 2.02E-11 1.88E-11 <3.59E-12 1.42E-11

ppt, MW = 152 2.79E-03 2.51E-03 <7.97E-04 2.03E-03

1,2,3,6,7,8 HxCDD 0.1
total pg 69.0 <41 <11 40.3

total ng 0.069 <0.041 <0.011 0.040

(ng/dscm) 0.0334 <0.0206 <0.0059 <0.020

(lbs/hr) 1.96E-10 <1.25E-10 <3.32E-11 <1.18E-10

(lbs/body) 3.84E-11 <2.45E-11 <4.20E-12 <2.24E-11

ppt, MW = 154 5.24E-03 <3.23E-03 <9.20E-04 <3.13E-03

1,2,3,7,8,9 HxCDD 0.1
total pg 62.7 63.6 <10 45.4

total ng 0.063 0.064 <0.010 0.045

(ng/dscm) 0.0304 0.0319 <0.0053 0.0225

(lbs/hr) 1.78E-10 1.93E-10 <3.02E-11 1.34E-10

(lbs/body) 3.49E-11 3.80E-11 <3.81E-12 2.56E-11

ppt, MW=166 4.42E-03 4.64E-03 <7.76E-04 3.28E-03

1,2,3,4,6,7,8 HpCDD 0.01
total pg 210 300 <61 190

total ng 0.210 0.300 <0.061 0.190

(ng/dscm) 0.1017 0.1506 <0.033 0.0950

(lbs/hr) 5.96E-10 9.12E-10 <1.84E-10 5.64E-10

(lbs/body) 1.17E-10 1.79E-10 <2.33E-11 1.06E-10

ppt, MW=178 1.38E-02 2.04E-02 <4.41E-03 1.29E-02

TABLE 6

IEB 50

1,528

Bubbling Wells

Dioxin & Furans Emission Results
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BEST ENVIRONMENTAL

TABLE 6 Continued...
(page 2 of 3)

TEST# 1 2 3 AVERAGE

OCDD 0.0003
total pg 154 350 97.9 201

total ng 0.154 0.350 0.098 0.201

(ng/dscm) 0.0746 0.1757 0.0523 0.1009

(lbs/hr) 4.37E-10 1.06E-09 2.96E-10 5.99E-10

(lbs/body) 8.58E-11 2.09E-10 3.73E-11 1.11E-10

ppt, MW=178 1.01E-02 2.38E-02 7.08E-03 1.37E-02

2,3,7,8 TCDF 0.1
total pg 124 43.0 82.9 83.3

total ng 0.124 0.043 0.083 0.083

(ng/dscm) 0.0601 0.0216 0.0442 0.0420

(lbs/hr) 3.52E-10 1.31E-10 2.50E-10 2.44E-10

(lbs/body) 6.91E-11 2.57E-11 3.16E-11 4.21E-11

ppt, MW=202 7.18E-03 2.58E-03 5.29E-03 5.01E-03

1,2,3,7,8 PeCDF 0.03
total pg 132 61.3 59.7 84.3

total ng 0.132 0.061 0.060 0.084

(ng/dscm) 0.0640 0.0308 0.0319 0.0422
(lbs/hr) 3.75E-10 1.86E-10 1.80E-10 2.47E-10

(lbs/body) 7.35E-11 3.66E-11 2.28E-11 4.43E-11

ppt, MW=202 7.64E-03 3.68E-03 3.81E-03 5.04E-03

2,3,4,7,8 PeCDF 0.3
total pg 162 94.2 173 143

total ng 0.162 0.094 0.173 0.143

(ng/dscm) 0.0785 0.0473 0.0923 0.0727

(lbs/hr) 4.60E-10 2.86E-10 5.22E-10 4.23E-10

(lbs/body) 9.02E-11 5.62E-11 6.60E-11 7.08E-11

ppt, MW=228 8.31E-03 5.01E-03 9.77E-03 7.70E-03

1,2,3,4,7,8 HxCDF 0.1
total pg 102 80.6 39 73.7

total ng 0.102 0.081 0.039 0.074

(ng/dscm) 0.0494 0.0405 0.0206 0.0368

(lbs/hr) 2.89E-10 2.45E-10 1.16E-10 2.17E-10

(lbs/body) 5.68E-11 4.81E-11 1.47E-11 3.99E-11

ppt, MW=228 5.230E-03 4.283E-03 2.175E-03 3.896E-03

1,2,3,6,7,8 HxCDF 0.1
total pg 125 87.5 <41.0 84.5

total ng 0.125 0.088 <0.041 0.085

(ng/dscm) 0.0606 0.0439 <0.0219 0.0421

(lbs/hr) 3.55E-10 2.66E-10 <1.24E-10 2.48E-10

(lbs/body) 6.96E-11 5.22E-11 <1.56E-11 4.58E-11

ppt, MW=252 5.80E-03 4.21E-03 <2.10E-03 4.03E-03

1,2,3,7,8,9 HxCDF 0.1
total pg 32.1 23.8 11.1 22.3

total ng 0.032 0.024 0.011 0.022

(ng/dscm) 0.0156 0.0120 0.0059 0.0111

(lbs/hr) 9.11E-11 7.23E-11 3.35E-11 6.56E-11

(lbs/body) 1.79E-11 1.42E-11 4.23E-12 1.21E-11

ppt, MW=252 1.49E-03 1.14E-03 5.67E-04 1.07E-03
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TABLE 6 Continued...
(page 3 of 3)

TEST# 1 2 3 AVERAGE

2,3,4,6,7,8 HxCDF 0.1
total pg 112 92.4 67.4 90.6

total ng 0.112 0.092 0.067 0.091

(ng/dscm) 0.0543 0.0464 0.0360 0.0455

(lbs/hr) 3.18E-10 2.81E-10 2.03E-10 2.67E-10

(lbs/body) 6.24E-11 5.51E-11 2.57E-11 4.78E-11

ppt, MW=252 5.20E-03 4.44E-03 3.44E-03 4.36E-03

1,2,3,4,6,7,8 HpCDF 0.01
total pg 177 237 77.9 164.0

total ng 0.177 0.237 0.078 0.164

(ng/dscm) 0.0858 0.1190 0.0416 0.0821

(lbs/hr) 5.02E-10 7.20E-10 2.35E-10 4.86E-10

(lbs/body) 9.86E-11 1.41E-10 2.97E-11 8.99E-11

ppt, MW=252 8.21E-03 1.14E-02 3.98E-03 7.86E-03

1,2,3,4,7,8,9 HpCDF 0.01
total pg 23.7 <18 5.3 15.7

total ng 0.024 <0.018 0.005 <0.02

(ng/dscm) 0.0115 <0.0090 0.0028 0.0078

(lbs/hr) 6.72E-11 <5.47E-11 1.59E-11 4.59E-11

(lbs/body) 1.32E-11 <1.07E-11 2.01E-12 8.65E-12

ppt, MW=252 1.10E-03 <8.65E-04 2.69E-04 7.45E-04

OCDF 0.0003
total pg 35.2 75.1 17.5 42.6

total ng 0.035 0.08 0.018 <0.0

(ng/dscm) 0.0171 0.0377 0.0093 0.0214

(lbs/hr) 9.99E-11 2.28E-10 5.28E-11 1.27E-10

(lbs/body) 1.96E-11 4.48E-11 6.68E-12 2.37E-11

ppt, MW = 276 1.49E-03 3.30E-03 8.17E-04 1.87E-03

Where,

DSCFM = Dry Standard Cubic Feet per Minute

ng/dscm = nanograms per dry standard cubic meter

ppt = part per trillion

lbs/body = pounds per body

Body = 150 pounds

Calculations,

ng/dscm = ng / dscm

ng/sec = 0.02832 * DSCFM * ng/dscm / 60

ppt = ng/dscm * 22.4 * (Tstd. + 460) / 492 / M.W.

Emission Rate, lbs/hr = ppm * MW * DSCFM * 60 / 385E6 (Tstd 68
o
F)

Emission Factor, lbs/body = (lbs/hr) * (hrs/batch) * (bodies/batch)
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Parameter TEF Avg TEF Avg
2,3,7,8 TCDD 1.0
(lbs/body) 5.49E-12 5.49E-12

1,2,3,7,8 PeCDD 1.0
(lbs/body) 2.59E-11 2.59E-11

1,2,3,4,7,8 HxCDD 0.1
(lbs/body) 1.42E-11 1.42E-12

1,2,3,6,7,8 HxCDD 0.1
(lbs/body) 2.24E-11 2.24E-12

1,2,3,7,8,9 HxCDD 0.1
(lbs/body) 2.56E-11 2.56E-12

1,2,3,4,6,7,8 HpCDD 0.01
(lbs/body) 1.064E-10 1.06E-12

OCDD 0.0003
(lbs/body) 1.11E-10 3.32E-14

2,3,7,8 TCDF 0.1
(lbs/body) 4.21E-11 4.21E-12

1,2,3,7,8 PeCDF 0.03
(lbs/body) 4.43E-11 1.33E-12

2,3,4,7,8 PeCDF 0.3
(lbs/body) 7.08E-11 2.12E-11

1,2,3,4,7,8 HxCDF 0.1
(lbs/body) 3.99E-11 3.99E-12

1,2,3,6,7,8 HxCDF 0.1
(lbs/body) 4.58E-11 4.58E-12

1,2,3,7,8,9 HxCDF 0.1
(lbs/body) 1.21E-11 1.21E-12

2,3,4,6,7,8 HxCDF 0.1
(lbs/body) 4.78E-11 4.78E-12

1,2,3,4,6,7,8 HpCDF 0.01
(lbs/body) 8.99E-11 8.99E-13

1,2,3,4,7,8,9 HpCDF 0.01
(lbs/body) 8.65E-12 8.65E-14

OCDF 0.0003
(lbs/body) 2.37E-11 7.11E-15

Limit

Total 7.36E-10 8.10E-11 1.40E-09

TABLE 7

Bubbling Well

Dioxin & Furans Emission Results

Toxic Equivalent Factors

IEB 50
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BEST ENVIRONMENTAL

1 of 3

Bubbling Wells

PAH Emission Results

TEST# 1 2 3 AVERAGE PEF Avg PEF

Test Date 5-25-21 5-25-21 5/27/21

Run Time 952-1156 1304-1508 0907-1110

Total Weight, lbs 2,374

Bodies per Batch 10.2 10.2 15.8

Run Time, hrs 2.0 2.0 2.0

Sample Volume (DSCF)           72.882 70.325 66.153 69.786

Sample Volume (DSCM) 2.064 1.992 1.873 1.976

Flow Rate (DSCFM) 1,563 1,616 1,510 1,563

Isokinetic, % 99.1 92.5 93.1 94.9

Naphthalene, 
total ng 19600 5980 27600 17727

(ng/dscm) 9496 3003 14732 9077

(lbs/hr) 5.56E-05 1.82E-05 8.33E-05 5.24E-05

(lbs/body) 1.09E-05 3.57E-06 1.05E-05 8.34E-06

ppt, MW = 128 1790 566 2777 1711

Acenaphthylene, 
total ng 405 40.2 132 192.4

(ng/dscm) 196 20 70 96

(lbs/hr) 1.15E-06 1.22E-07 3.98E-07 5.57E-07

(lbs/body) 2.26E-07 2.40E-08 5.04E-08 1.00E-07

ppt, MW = 152 31.15 3.20 11.19 15.18

Acenaphthene, 
total ng 122 33.2 86.5 80.57

(ng/dscm) 59.1 16.7 46.2 40.6

(lbs/hr) 3.46E-07 1.01E-07 2.61E-07 2.36E-07

(lbs/body) 6.80E-08 1.98E-08 3.30E-08 4.03E-08

ppt, MW = 154 9.26 2.61 7.23 6.37

Fluorene, 
total ng 10300 4610 3700 6203

(ng/dscm) 4990 2315 1975 3093

(lbs/hr) 2.92E-05 1.40E-05 1.12E-05 1.81E-05

(lbs/body) 5.74E-06 2.75E-06 1.41E-06 3.30E-06

ppt, MW=166 725.40 336.47 287.09 449.65

Phenanthrene, 
total ng 18800 9120 28900 18940

(ng/dscm) 9108 4579 15426 9705

(lbs/hr) 5.33E-05 2.77E-05 8.72E-05 5.61E-05

(lbs/body) 1.05E-05 5.44E-06 1.10E-05 8.98E-06

ppt, MW=178 1234.8 620.8 2091.2 1315.6

1,528

IEB 50

TABLE 5

10 213



BEST ENVIRONMENTAL

2 of 3
(page 2 of 3)

PAH Emission Results

IEB 50

TEST# 1 2 3 AVERAGE PEF Avg PEF

Anthracene,
total ng 1130 132 178 480

(ng/dscm) 547 66 95 236

(lbs/hr) 3.21E-06 4.01E-07 5.37E-07 1.38E-06

(lbs/body) 6.29E-07 7.88E-08 6.79E-08 2.59E-07

ppt, MW=178 74.22 8.98 12.88 32.03

Fluoranthene, 
total ng 992 632 914 846

(ng/dscm) 481 317 488 429

(lbs/hr) 2.81E-06 1.92E-06 2.76E-06 2.50E-06

(lbs/body) 5.53E-07 3.77E-07 3.49E-07 4.26E-07

ppt, MW=202 57.41 37.907 58.279 51.200

Pyrene, 
total ng 615 348 1100 688

(ng/dscm) 298 175 587 353
(lbs/hr) 1.74E-06 1.06E-06 3.32E-06 2.04E-06

(lbs/body) 3.43E-07 2.08E-07 4.20E-07 3.23E-07

ppt, MW=202 35.59 20.87 70.14 42.202

Benzo(a)Anthracene, 0.1
total ng 47.6 16.9 17.6 27.4

(ng/dscm) 23.1 8.5 9.4 13.6

(lbs/hr) 1.35E-07 5.14E-08 5.31E-08 7.99E-08

(lbs/body) 2.65E-08 1.01E-08 6.71E-09 1.44E-08 1.44E-09

ppt, MW=228 2.441 0.9 0.994 1.444

Chrysene 0.01
total ng 3210 1330 1510 2017

(ng/dscm) 1555 668 806 1010

(lbs/hr) 9.11E-06 4.04E-06 4.56E-06 5.90E-06

(lbs/body) 1.79E-06 7.94E-07 5.76E-07 1.05E-06 1.05E-08

ppt, MW=228 164.595 70.676 85.302 106.858

Benzo(b)Fluoranthene, 0.1
total ng 313.0 25.8 32.3 123.7

(ng/dscm) 152 13 17 61

(lbs/hr) 8.88E-07 7.84E-08 9.75E-08 3.55E-07

(lbs/body) 1.74E-07 1.54E-08 1.23E-08 6.74E-08 6.74E-09

ppt, MW=252 14.5 1.2 1.7 5.8

Benzo(k)Fluoranthene, 0.1
total ng 17.2 <0.18 <0.15 <5.84

(ng/dscm) 8.3 <0.09 <0.08 <2.83

(lbs/hr) 4.88E-08 <5.47E-10 <4.53E-10 <1.66E-08

(lbs/body) 9.58E-09 <1.07E-10 <5.72E-11 <3.25E-09 3.25E-10

ppt, MW=252 0.8 <0.009 <0.008 <0.271

TABLE 5 Continued...
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3 of 3

TABLE 5 Continued...
(page 3 of 3)

PAH Emission Results

IEB 50

TEST# 1 2 3 AVERAGE PEF Avg PEF

Benzo(e)Pyrene,
total ng 267 18 33 106

(ng/dscm) 129 9 17 52

(lbs/hr) 7.58E-07 5.56E-08 9.87E-08 3.04E-07

(lbs/body) 1.49E-07 1.09E-08 1.25E-08 5.74E-08

ppt, MW=252 12.39 0.88 1.67 4.98

Benzo(a)Pyrene, 1.0
total ng 35.8 2.31 3.07 13.7

(ng/dscm) 17.3 1.2 1.6 6.7

(lbs/hr) 1.02E-07 7.02E-09 9.27E-09 3.93E-08

(lbs/ton) 1.99E-08 1.38E-09 1.17E-09 7.50E-09 7.50E-09

ppt, MW=252 1.7 0.1 0.2 0.6

Perylene,
total ng 3.61 <0.27 2.59 2.2

(ng/dscm) 1.7 <0.14 1.4 1.1

(lbs/hr) 1.02E-08 <8.21E-10 7.82E-09 6.29E-09

(lbs/body) 2.01E-09 1.61E-10 9.88E-10 1.05E-09

ppt, MW=252 0.2 <0.013 0.1 0.1

Indeno(1,2,3-cd)Pyrene,
total ng 47.50 5.8 4.9 19.4

(ng/dscm) 23.0 2.9 2.6 9.5

(lbs/hr) 1.35E-07 1.76E-08 1.49E-08 5.58E-08

(lbs/body) 2.65E-08 3.46E-09 1.88E-09 1.06E-08

ppt, MW = 276 2.012 0.3 0.2 0.8

Dibenz(a,h)Anthracene, 1.1
total ng 57.8 2.7 2.0 20.8

(ng/dscm) 28.0 1.3 1.1 10.1

(lbs/hr) 1.64E-07 8.12E-09 5.98E-09 5.94E-08

(lbs/body) 3.22E-08 1.59E-09 7.55E-10 1.15E-08 1.21E-08

ppt, MW=278 2.4 0.1 0.1 0.9

Benzo(ghi)Perylene,
total ng 57.8 7.4 10.7 25.303

(ng/dscm) 28.0 3.7 5.7 12.479

(lbs/hr) 1.64E-07 2.25E-08 3.23E-08 7.29E-08

(lbs/body) 3.22E-08 4.42E-09 4.08E-09 1.36E-08

ppt, MW = 276 2.448 <0.325 0.499 1.091 Limit

Total PAHs, lbs/body 2.30E-05

Total PAHs, lbs/body (PEF) 3.86E-08 4.90E-08

Note

Values reported as less than (<) are calculated at one-half the reporting limit

Where,

DSCFM = Dry Standard Cubic Feet per Minute

ng/dscm = nanograms per dry standard cubic meter

ng/sec = Emission rate, nanograms per second

ppt = part per trillion

lbs/hr = pounds per hour

lbs/body = pounds per body

body = 150m lbs

Calculations,

ng/dscm = ng / dscm

ng/sec = 0.02832 * DSCFM * ng/dscm / 60

ppt = ng/dscm * 22.4 * (Tstd. + 460) / 492 / M.W.

Emission Rate, lbs/hr = ppm * MW * DSCFM * 60 / 385E6 (Tstd 68
o
F)

Emission Factor, lbs/body = (lbs/hr *hrs/batch / body per batch
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Report of Results:  MVA14267 

 
Particle Size Distribution of Filters 

 
 

Introduction 
 
On 5 August 2021 we received three fiber filters with the request that we determine their 
particle size distributions down to 0.5 micrometer.  Upon receipt the samples were 
assigned the unique MVA Scientific Consultants laboratory identification numbers shown in 
Table 1.  The analyses and data reduction were performed at MVA Scientific Consultants 
during the period 10 August through 19 August 2021.   
 
 
Methods 
 
The samples were prepared for analysis in accordance with MVA SOP 310, “Sample 
Preparation Methods for Total Particle Sizing Using Microscopical Techniques.” 
 
The particle size distribution measurements were performed using a JEOL JSM-6500F 
field emission scanning electron microscope operating in automated mode under the 
control of a Thermo Scientific Noran System 7 x-ray analysis system, utilizing MVA  
SOP 316, “Automated Particle Size Analysis Using the JEOL JSM-6500F FESEM and 
Thermo Scientific Noran System 7.”  The particle size data are presented in terms of 
particle number and in terms of estimated mass.  The assumption has been made that 
the particles are all of similar density and therefore the particle volume distribution is 
equivalent to the particle mass distribution.   
 
 
Results 
 
The size distributions of the filters down to 0.5 micrometer are shown in Tables 1 and 2. 
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Table 1.  MVA14267.  Percentages of Particles in Various Average Diameter 

Ranges by Number of Particles 
 

MVA Sample Number AG1248 AG1249 AG1250 

Client ID M5-R1 M5-R2 M5-R3 

Average Diameter Range (µm) Number % Number % Number % 
0.5 - 1 66.5 59.5 60.7 
>1 - 2.5 29.5 36.6 30.8 
>2.5 - 5 3.6 3.6 7.0 
>5 - 7.5 0.4 0.2 1.2 
>7.5 - 10 0.1 0.04 0.2 
>10 0.05 0.1 0.1 
Total Particles 23371 22604 15252 

 
 

Table 2.  MVA14267.  Percentages of Particles in Various Average Diameter 
Ranges by Mass of Particles 

 
MVA Sample Number AG1248 AG1249 AG1250 

Client ID M5-R1 M5-R2 M5-R3 

Average Diameter Range (µm) Mass % Mass % Mass % 
0.5 - 1 7.4 6.2 3.7 
>1 - 2.5 23.1 27.1 17.6 
>2.5 - 5 20.0 16.6 35.8 
>5 - 7.5 12.9 6.2 26.0 
>7.5 - 10 6.4 3.3 10.4 
>10 30.3 40.6 6.6 
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Montrose Newburyport Office  Global Headquarters 

2 New Pasture Road, Unit #5  1 Park Plaza, Suite 1000 

Newburyport, MA  Irvine, CA 92614 

T: 978.499.9300 www.montrose-env.com T: 949.988.3500 

 

April 5, 2023 

Subject: Compliance Testing / MassDEP Test Report 
Client/Test Site: Gateway Services, Inc. / Forget-Me-Not Crematorium Test Site 
Montrose Document Number NE013AS-022280-RT-1414 

Enclosed please find the compliance Test Report for one pet crematory unit/retort (EU5) operating 
at the Forget-Me-Not Crematorium facility in Northborough, MA.  This test report documents the 
details of the testing that was performed by Montrose Air Quality Services, LLC (Montrose) on 
behalf of Gateway Services, Inc. (Gateway) for this source.  All testing was conducted as planned 
on February 14, 2023.   

The hard copy and/or electronic distribution for this test plan is as follows.  

Name Company/Agency 
No. of 
Hard 

Copies 
Electronic Copy 

Michelle (Shelly) 
Walker Gateway Services, Inc. -- 

Emailed PDF / 04-05-2023 
walkerm@gatewayservicesinc.com 

 

Thomas Hannah 
General Mailbox 

MassDEP CERO 
8 New Bond Street 

Worcester, MA 01606 
-- 

Emailed PDF / 04-05-2023 
Thomas.hannah@mass.gov 

cero.air@mass.gov 

If you have any questions, feel free to call me at (978) 499-9300 x11303 to discuss. 

Sincerely, 

 

David A. Caron, QSTI 
District & Client Project Manager 
Montrose Air Quality Services, LLC  

220



 

 

SOURCE TEST REPORT 
COMPLIANCE TESTING  
FORGET-ME-NOT CREMATORIUM, INC. – EU5 
NORTHBOROUGH, MASSACHUSETTS 

Prepared For: 
 
Client:  Gateway Services, Inc.  
Facility / Test Site Address: 
Forget-Me-Not Pet Crematorium, Inc. 
80 Lyman Street 

Northborough, MA 01532 

For Submittal To: 
 
MassDEP, Central Regional Office 

8 New Bond Street 

Worcester, MA 01606 

Prepared By: 

Montrose Air Quality Services, LLC 
2 New Pasture Rd., Unit 5 
Newburyport, MA 01950 

Document Number: NE013AS-022280-RT-1414 
Test Date: February 14, 2023 
Submittal Date: April 5, 2023 

221



Gateway Services, Inc. – Northborough, MA Test Site 
Compliance Testing, EU5 – Final Report 

 

 

REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality 
Management System and ASTM D7036-04 during this test project. 

 

Signature:  Date: 04/05/23 

Name: David Caron Title: District & Client Project Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my knowledge, 
the presented material is authentic, accurate, and conforms to the requirements of the Montrose 
Quality Management System and ASTM D7036-04. 

 

Signature:  Date: 04/05/23 

Name: Anthony Stratton Title: Client Project Manager 
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1.0 INTRODUCTION 

1.1 PROGRAM OVERVIEW AND OBJECTIVES 

Montrose Air Quality Services, LLC’s (Montrose) was retained by Gateway Services, Inc. to 
perform compliance emission testing services on their behalf at the Forget-Me-Not Pet 
Crematorium in Northborough, MA.  Testing was conducted to demonstrate the compliance status 
of: 

 Particulate Matter (PM), PM≤10 microns (PM10), PM≤2.5 microns (PM2.5), Oxides of 
Nitrogen (NOx), Carbon Monoxide (CO) and opacity from the facility’s newly installed retort 
(EU5) while operating on natural gas to satisfy the testing requirements specified under 
Item 3 of Table 3 in the facility’s permit, except as otherwise noted.  See “Important Note”  
in Section 1.2 with respect to PM10 and PM2.5 emission rate calculations. 

Testing was conducted on February 14, 2023 in strict accordance with Montrose Test Protocol 
NE013AS-022280-PP-509, MassDEP and/or Environmental Protection Agency (EPA) 
requirements, including the EPA Quality Assurance Handbook and the individual EPA Methods 
as found in 40 CFR 60, Appendix A, except as noted otherwise, as applicable. 

1.2 TECHNICAL APPROACH DISCUSSION 

Compliance was demonstrated through the conduct of a three-run test set in accordance with 
EPA instrumental monitoring test methodologies.  Specifically, Montrose conducted three 60-
minute test runs while the retort was operated at ≥80% maximum rated production capacity (≥200 
lb/hr).  Each test run was comprised of the Continuous Emission Monitoring System (CEMS) 
instrumental monitoring for the determination of Oxygen (O2), Carbon Dioxide (CO2), Oxides of 
Nitrogen (NOx) and Carbon Monoxide (CO) on a concentration or mass basis in accordance with 
EPA Methods 3A (O2 and CO2), 7E (NOx) and 10 (CO) 40CFR60, Appendix A.  Concurrent with 
each CEMS test run, Montrose conducted isokinetic front/back half Particulate Matter 
(PM)/Condensable Particulate Matter (CPM) sampling in accordance with test Methods 5 and 
202, respectively, while additionally conducting concurrent opacity readings in accordance with 
EPA Method 9.  A summary of the run configuration and test parameters are presented in Table 
1-1, while a compliance summary in units of applicable standard is presented in Table 1-2. 
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TABLE 1-1  
SUMMARY OF TEST PROGRAM – EU5 

      

Test Date 
Unit ID/ 

Test Location 
Test 

Parameters 
EPA Test 
Methods No. of Runs 

Duration 
(Minutes) 

       

02/14/2023 EU5 

PM/CPM 

O2 and CO2 

NOx 

CO 

Opacity 

1-5/2021 

3A 

7E 

10 

9 

3 

3 

3 

3 

3 

60 

60 

60 

60 

60 
       

1 – PM 2.5 and PM10 emission rates have been estimated based upon the particle sizing results 
documented in Appendix E and discussed under the “Important Note” in this section. 

TABLE 1-2   
SUMMARY OF AVERAGE COMPLIANCE RESULTS – EU5 

February 14, 2023 

 

Important Note:  Per prior discussions with MassDEP, neither PM10 or PM2.5 is directly 
determinable for this source due to the stack being less than minimum stack diameter of 26.5” as 
identified in Method 201A, in combination with the logistics of the test location (requires the use 
of an articulating lift) which will not allow for the simultaneous measurement of flow in accordance 
with Method 1A (combined with a modified sampling configuration).  As such, per MassDEP 
request; the results for total PM, have been speciated to PM10 and PM2.5 using the percentages 
included in the application that were obtained from preliminary testing performed on one of the 
existing units during the initial phases of this overall project.  Per Table 2 of the report in Appendix 
E of this document, the PM2.5 and PM10 represented 28.37 and 74.17 percent of total PM on a 
mass basis.

Test Result Limit

PM 5 g/dscf@7%O2 0.028 0.05

CPM 202 NA 0.003 NA

PM10
1 by calculation g/dscf@7%O2 0.02 0.04

PM2.5
2 by calculation g/dscf@7%O2 0.01 0.02

CO 10 ppmvd@7%O2 16.8 50

NOx 7E ppmvd@7%O2 133.4 100

Opacity 9 % 0.0 See footnote
 2

1 – See “Important Note” below.
2 – Opacity Limit is <5%, except >5% to ≤20% for ≤2 consecutive minutes during any one hour.

Pollutant Test Method Applicable Standard
MassDEP
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1.3 KEY PERSONNEL 

A list of key project participants is presented below: 
 

Facility/Client Information 
 

Source Location: Forget-Me-Not Crematorium, Inc. 
 80 Lyman Street 
 Northborough, MA 01532 

Client Contact: Mr. Michelle (Shelly) Walker  
Client Telephone: (702) 241-1041  

 Client Email: walkerm@gatewayservicesinc.com  
    
Agency Information 

Regulatory Agency: MassDEP, CERO 
Agency Contact: Mr. Thomas Hannah 

Telephone: (508) 767-2845 
Email: thomas.hannah@mass.gov 

 
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Mr. David Caron, QSTI  

Title: Client Project Manager  
Telephone: (978) 302-6128 x11303  

Email: dcaron@montrose-env.com  
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Test personnel and observers are summarized in Table 1-3.  

TABLE 1-3  
TEST PERSONNEL AND OBSERVERS1 

    

Name Affiliation Role/Responsibility 

    

David Caron Montrose 
Project Manager/Field Team 

Leader/ VE Reader / Qualified 
Individual (QI)/Reporting 

    

Anthony Stratton Montrose 
CEMS Operation and Sample 
Train Recovery / Report QA 

   

Hunter Stetz Montrose 
Job Preparation and Onsite 

Technician 
   

Connor Melican Montrose 
Job Preparation and Onsite 

Technician 
   

Thomas Hannah MassDEP Onsite Observer 
    

1.4 REPORT ORGANIZATION 

The remainder of this Final Report is divided into four additional sections. Section 2 presents 
source and sampling point descriptions.  A description of the flue gas monitoring procedures is 
provided in Section 3, Section 4 presents individual run summaries, while Section 5 addresses 
the quality assurance/quality control aspects of the program.  A copy of all emission PM/CPM 
calculations, CEMS emission calculations, visual emission data and facility data is presented in 
Indices 1-4 of Appendix A, respectively.  Additionally, PM/CPM laboratory analyses are presented 
in Appendix B, while all quality assurance/quality control documentation are presented in 
Appendix C.  Lastly, copies of the MassDEP Conditional Approval letter and the 2021 particle 
sizing report that is being used as a means of estimating particle size loading in the current 
program are presented in Appendices D and E, respectively. 
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2.0 SOURCE AND SAMPLING LOCATION DESCRIPTIONS 

2.1 FACILITY AND SOURCE DESCRIPTION 

For facility and source descriptions, please reference Sections 1 and 2, respectively of the 
facility’s Final Air Quality Plan Approval presented in Appendix D of this test report.  

2.2 FLUE GAS SAMPLING LOCATION – EU5 

All compliance emission sampling was conducted in a round vertical section of the 20.4” diameter 
exhaust stack. The test location was equipped with two 4.0” diameter sampling ports installed at 
90° to each other on the same horizontal plane.  The test location was 10.0 (204”) equivalent 
diameters downstream and 4.0 (81”) equivalent diameters upstream from the closest bend or 
expected pollution concentration change. 

In addition, acceptable cyclonic flow conditions were confirmed as part of the test in accordance 
with EPA Method 1, Section 11.4.  Lastly, a CEMS stratification was performed as part of the test 
program in accordance with EPA Section 8.1 of EPA Method 7E.  CEMS sampling points were 
chosen based on these results ensuring that all emission results were representative throughout 
the duration of the test program.  Figure 2-1 below summarizes the Method 1 upstream and 
downstream distances, as well as providing a more detailed schematic of the test location 

2.3 OPERATING CONDITIONS AND PROCESS DATA 

During each test run, the facility recorded electronically and/or manually the required test 
parameters at regular intervals to accurately document operating conditions throughout the test 
program.  Included were: 

 Material processed (lbs) 

 Primary and secondary chamber temperatures (F) 

A full presentation of facility data is presented in Appendix A4 of this report. 
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FIGURE 2-1  
SAMPLING LOCATION AND TRAVERSE POINTS – EU5  

 

Stack Configuration 

Description Distance 
Equivalent 
Diameters 

Upstream (A) 81” 4.0 

Downstream (B) 204” 10.0 

Diameter (C) 20.4” NA 

Number of Ports 2 NA 

Flow Traverse Points (per diameter) 

Traverse Points % of diameter Distance (inches) 

1 4.4 0.9 

2 14.6 3.0 

3 29.6 6.1 

4 70.4 14.4 

5 85.4 17.5 

6 95.6 19.6 

CEMS Stratification Points 

Traverse Points % of diameter Distance (inches) 

1 16.7 3.4 

2 50.0 10.2 

3 83.3 17.0 

1 - Final CEMS traverse points were based upon the results of the 
stratification test. 

Exit 

A 

B 

C 

Flow 

Sampling Ports 
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 

3.1 OVERVIEW 

This stack testing program consisted of conducting a set of three 60-minute test runs while the 
unit was operating at ≥80% of normal operating capacity.  Each test run was comprised of CEMS 
monitoring for O2, CO2, CO and NOx in conjunction with concurrent PM, CPM and opacity 
determinations.  This section provides greater detail to the CEMS, isokinetic sampling and opacity 
procedures/components that comprised this test program. 

3.2 TOTAL PARTICULATE MATTER – METHODS 5 AND 202 

Particulate matter and condensable particulate matter were measured using a single sampling train 
that met the specifications of EPA Methods 1 through 5 and EPA Method 202 (dry impinger 
method).  This included the determination of the proper number of sampling points and their 
locations in the stack (RM1), stack velocity and volumetric flow rate (RM2), stack gas molecular 
weight (RM3A) and stack gas moisture content (RM4).  The sampling train was an EPA Method 5 
train (PM), modified to include the specific requirements of Method 202 (CPM).  During each test 
run, sampling was conducted isokinetically at the traverse points identified in Figure 2-1.  A total of 
12 traverse points were sampled during each Method 5/202 run.  Run lengths were selected in 
order to ensure sufficient sample collection to meet method objectives.  

The Method 5 sampling train components included an air-cooled probe, quartz nozzle, inconel 
union with graphite ferrules, quartz probe liner, cyclone bypass, tared glass fiber filter, glass fiber 
filter holder with Teflon support, and a double 90° glass connector equipped with a thermocouple. 

The Method 202 sampling train components included a water-jacketed coil condenser, a dry high-
volume hybrid impinger, a dry modified Greenburg-Smith impinger, an untared Teflon filter in a 
glass filter holder with a Teflon support and a back-half thermocouple, a modified Greenburg-Smith 
impinger containing 100 ml of DI water, and a Greenburg-Smith impinger containing approximately 
200 grams of silica gel.   

Prior to mobilization, all glassware was cleaned with soapy water, rinsed with tap water, DI H2O, 
acetone and finally hexane.  Once onsite, but prior to the initiation of sampling, a field train proof 
blank was collected as described in Section 8.4.5.11 and 8.4.5.12 of Method 202.  This consisted 
of rinsing all glassware components twice from the PM filter holder back half through the CPM dry 
filter holder front half with DI H2O into one container, and then again with acetone (once) and 
hexane (twice) into another container.    

Prior to the initiation of testing an initial traverse was conducted in order to choose a nozzle size 
from which an isokinetic correlation was established.  The sampling train was carefully assembled 
and successfully leak checked to achieve a leak rate of less than 0.02 cfm.  After the probe and 
filter box reached the desired operating temperature of 248°F (±25°F) and the process operation 
was verified to be ready, the probe was placed in the stack, and isokinetic sampling was initiated. 

During sampling, the Method 5 filter outlet temperature, which was measured using the 
thermocouple located at the filter holder outlet, was maintained at approximately 248°F.  The 
Method 202 dry filter temperature was maintained between 65°F and 85°F (ideally as closely as 
possible to 85°F as possible) by adjusting the amount and temperature of the water that was 
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circulated through the coil condenser as well as the speed of the blower that was used to cool the 
probe.  The silica gel outlet temperature was kept below 68°F.   

Following each test run, the sampling train was leak checked at the highest vacuum observed 
during the test run.  The sampling train components were disassembled, sealed with Teflon tape, 
and brought to our field lab.  Once disassembled, the Method 5 filter was placed in a petri dish and 
labeled, and the nozzle, probe and front half filter holder (Method 5 filter) were thoroughly brushed 
and rinsed with acetone into a container and labeled for identification.   

The volume of the condensate in the first two impingers was determined.  The condensate from 
both impingers was then poured into impinger 2 and subsequently purged along with CPM filter for 
one hour at a rate of greater than 14 liters per minute.  The remaining third and fourth impingers 
were measured for moisture gain and discarded.   

Following the purge, the contents of impinger 2 was poured into a sample recovery bottle (Method 
202 Container A).  The Teflon dry filter was removed and placed in a labeled container (Method 
202 Container C).  The coil condenser, impingers 1 and 2 and the front half of the dry filter holder 
were rinsed twice with DI water into Container A.  Lastly, these components were rinsed once with 
acetone and twice with hexane into a separate container (Method 202 Container B).   

Following recovery of the first test run, this same sampling train was fully loaded, measured, re-
loaded, purged, and recovered in the identical manner of a normal test run.  This sample was then 
identified as a field train recovery blank for EPA Method 202.  The resulting CPM value reported 
by the laboratory for this train was used for blank correcting the CPM values (Per Section 9.10 of 
the method the maximum correction of 2.0mg). 

All PM and CPM samples were shipped under COC to Enthalpy Analytical in North Carolina for 
analysis.   

PM and CPM Blank Correction Guidance: 

 Filterable/front half PM - Per Method 5, the maximum blank correction for acetone was 
0.001% by weight.   

 Condensable PM - Per Method 202, a blank correction based upon the results of the field 
train blank recovery train may be made up to a maximum correction of 2.0mg. 

Figure 3-1 below presents a schematic of the PM/CPM sampling train described above. 

NE013AS-022280-RT-1414 Page 13 of 180 
233



Gateway Services, Inc. – Northborough, MA Test Site 
Compliance Testing, EU5 – Final Report 

 

 

FIGURE 3-1  
US EPA METHOD 5/202 SAMPLING TRAIN 

 

3.2.1 Description of Isokinetic Sampling Equipment and Test Procedures 

The following subsections describe the isokinetic sampling equipment, as well as a description of 
its use.   

3.2.2 Sampling Equipment 

The design specifications of the isokinetic sampling train met all the requirements of EPA's 
Reference Method 5 as found in the Federal Regulations under Section 40 CFR 60 Appendix A, 
as amended.  The following is a description of the individual pieces of equipment that comprised 
the sampling train. 

 Nozzle - The nozzle was constructed of quartz glass and was calibrated prior to testing.   

 Probe – An air-cooled probe was equipped with a quartz glass liner of sufficient length to 
reach all of the required traverse points.      

 Heating System - The probe and filter temperatures were maintained at 248° + 25°F 
throughout testing.   These temperatures were monitored by use of a thermocouple (located 
on the back half of the filter and probe sheath) and temperature readout.   
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 Front Half Filter (Method 5) – Tared Glass Fiber filter. 

 Back Half Filter (Method 202) – Untared 47mm Teflon. 

 Condenser (Method 5/202) – A Method 23 type condenser followed by a water dropout 
impinger and three modified Greenburg-Smith impingers.  Impingers 1 and 2 were initially 
empty, impinger 3 was initially loaded with 100ml of water and the fourth impinger contained 
200-300g of silica gel. 

 Pitot Tube - A S-type pitot tube was used to measure all gas velocities at the traverse points 
identified in Figure 2-1.  The pitot tubes met all of the dimensional criteria set forth in Method 
2, and therefore a coefficient of 0.84 was used.   

 Pitot Lines - The pitot tube was connected to a manometer via leak free Tygon and/or teflon 
tubing. 

 Manometer - An inclined manometer capable of measuring up to ten inches of water column 
pressure drop was used. 

 Thermocouple - A "K" type thermocouple was used to monitor the stack temperature at each 
traverse point.  

 Umbilical - An umbilical consisting of a gas sample line, tygon pitot lines, K-type 
thermocouple wire, and electrical cords were used to connect the sampling train to the 
metering console,  

 Metering Console - A vacuum gauge, inclined manometer, leak-free pump, calibrated 
thermocouples, and a calibrated dry gas meter are the basic components used to meter the 
dry sample gas through the system.   

 Gas Molecular Weight Determination – The O2 and CO2 content of the sample gas were 
measured in accordance with EPA Method 3A. 

3.2.3 Sampling Procedures 

All sampling procedures were conducted in strict accordance with the Methods prescribed in the 
Code of Federal Regulations as found in 40CFR60 as amended, where available. The following 
is the sequence of events that occurred prior to and during the actual tests. 

1. Traverse Points - The traverse points were calculated and marked in accordance with 
Method 1 or Performance Specification, as applicable. 

2. Preliminary Traverse - A preliminary traverse was conducted.  Readings included the 
pressure drops and gas temperatures (used for selecting proper nozzle size). 

3. Cyclonic Flow – For the test location, a cyclonic flow check was conducted in accordance 
with Section 11.4 of EPA Method 1.  In summary, at each traverse (See Figure 2-1) point the 
probe was rotated perpendicular to the cross-sectional area of the stack (This is zero 
degrees).  The probe was then rotated (if necessary) until a null pitot reading was obtained.  
The angle for each point was then recorded and then the absolute value of each angle was 
used to calculate an overall average cyclonic flow angle for the source.  For the test location 
to be deemed acceptable, this average angle is required to be no more than 20 degrees.   

4. Static Pressure – Static pressure was determined utilizing a S-type pitot tube.  The probe 
was rotated until a null reading was observed and then the negative or positive side was 
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opened in order to ascertain the static pressure of the stack.  If removing the negative pitot 
resulted in a positive deflection, then the static pressure was recorded as a positive.  
Conversely, if the positive pitot was removed in order to ascertain a positive deflection then 
the static pressure was recorded as a negative. 

5. Barometric Pressure - The barometric pressure was determining using National Weather 
Service from Boston, MA (KBOS), adjusted for port elevation. 

6. Nomograph - Once the above information was obtained, the nomograph (or computer 
program) for the actual test was setup to correlate the isokinetic relationships. 

7. Sampling Train Set-Up: 

(a)  The filter was placed in the filter holder and visually checked. 

(b)  The impingers were loaded in accordance with the method.  Volumes were recorded on 
the field data sheets.  

(c)   Approximately 200 grams of silica gel was placed in the final impinger.   Exact weights 
were logged on the field data sheets. 

(d)   Crushed ice was placed around the impingers (on the dry side of the impinger bucket). 

(e)   Once the entire train was assembled, the probe and hot box heaters were turned on. 

8. Pre-Test Leak Check – Metering System - Once the heater box reached the desired 
temperature for testing, the system was leak checked at fifteen inches of vacuum (15"Hg).  
The meter was observed for movement over a 60-second period.  A leak rate of less than 
0.02 CFM was achieved prior to the start of sampling. 

9. Pre-Test Leak Check – Pitot System - All pre and post-test pitot leak-checks were conducted 
as follows: (1) blow through the pitot impact opening until at least 7.6 cm (3.0 in.) H20 velocity 
head registered on the manometer; then, close off the impact opening. The pressure was 
required to remain stable for at least 15 seconds to be considered valid; (2) the same was 
then done for the static pressure side, except using suction to obtain the minimum of 7.6 cm 
(3.0 in.) H20. 

10. Final Check – When sampling was ready to commence, plant operations were checked to 
confirm that the facility was operating at the desired capacity. 

11. Sampling – Sampling occurred isokinetically at an approximate rate of 0.75 dcfm.  At least 
once during each traverse point (but at no more than 5-minute intervals), the dry gas meter 
volume, system vacuum, dry gas meter temperatures (in and out), stack temperature, and 
filter outlet / probe temperatures were recorded for the duration of each test run.  

12. Post-Test Leak Check – At the completion of each test run, the metering system was leak 
checked at the highest vacuum recorded during that run for a 60-second period.  The actual 
leak rate was then recorded on the field data sheet.  All leak checks less than 0.02 CFM were 
considered acceptable.  The pitot tube was also leak checked as described above. 

13. Sample Recovery - All samples were recovered according to the respective Reference 
Method procedures.  Additional recovery procedures may be found in Section 5 of this report. 

14. Isokinetic Rate - Once all sample recovery was completed (including moisture 
determination), calculations were conducted to determine the percent isokinetic sampling rate 
of the test run. 
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3.2.4 Moisture Determination 

A moisture determination for each test run was made in accordance with Method 4 (modified for 
Method 5/202).  A synopsis of the procedure is presented below.  

1. Sample Train Preparation – Sample train preparation consisted of the following: 

 Place 100ml of DiH20 in impinger 3. 

 Place approximately 200 grams of silica gel in the fourth impinger. 

 Record Initial weights on the field data for each impinger. 

 Assemble entire sampling train. 

2. Pre-Test Leak Check - The system was leak checked at fifteen inches of vacuum (15"Hg).  
A leak rate of less than 0.02 CFM was achieved prior to the start of sampling. 

3. Sampling – A sample was collected at a rate determined by the isokinetic relationship 
(approximately 0.75cfm) while recording sample gas volume, stack temperature, filter 
temperatures, system vacuum and dry gas meter temperatures (in and out) at each sample 
point.  

4. Post-Test Leak Check - Upon completion of each test run, the system was leak checked at 
or above the highest vacuum recorded during that run.  All leak checks were required to meet 
the criteria of less than or equal to 0.02 CFM to be considered valid. 

5. Sample Recovery - The impingers were recovered gravimetrically for determination of net 
condensate gain. 

3.3 CEMS TEST PROCEDURES 

Figure 3-2 below presents a schematic of the Montrose’s CEMS system configuration during this 
test program, while the remainder of this section outlines all procedures associated with the 
CEMS portion of the compliance test program. 
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FIGURE 3-2  
US EPA METHOD 3A, 7E, AND 10 SAMPLING TRAIN 

 

3.3.1 O2, CO2, NOx and CO Sampling and Calibration Procedures 

The reference method O2, CO2, NOx and CO CEMS analyzers were calibrated through both a direct 
and system calibration procedure to ensure the validity of all data collected.  First, each instrument 
was calibrated directly (not through the system) with zero and two upscale points, as follows: 

1. Deliver zero gas to respective analyzers until stable response is obtained, then adjust each 
analyzer’s zero potentiometer or equivalent to read as close to zero as possible. 

2. Deliver span (highest value) gas to respective analyzers until stable response is obtained, then 
adjust each instrument’s span potentiometer or equivalent to read as close to the cylinder 
value as possible. 

3. Deliver mid-level gas to respective analyzers until stable response is obtained, then calculate 
if the observed value meets 2% linearity criteria specified by the method.  If the calibration 
meets the linearity criteria, then proceed to system calibration procedures.  Otherwise, take 
corrective action and repeat direct calibration procedures for analyzers not meeting the 
linearity criteria. 

Following a successful direct calibration of the instruments a system calibration was conducted, as 
follows: 
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4. Deliver zero gas through the entire sampling system, record the respective analyzer responses 
and calculate the respective analyzer calibration biases.   

5. Deliver a representative upscale calibration gas through the entire system, record the 
respective analyzer responses and calculate the respective analyzer calibration biases.   

If initial bias criteria were satisfactorily met, a sampling run was initiated following a sufficient purge 
of the sampling line with stack gas (a minimum of twice the system response time).   Following 
each sampling run a subsequent system calibration was conducted as follows: 

6. Deliver zero gas through the entire sampling system, record the respective analyzer response 
and calculate the respective analyzer calibration drift and biases.   

7. Deliver a representative upscale (same gas cylinder as step 5) calibration gas through the 
entire system, record the respective analyzer responses and calculate the respective analyzer 
calibration drift and biases.   

If all linearity, calibration drift, and calibration bias criteria were met then the collected data was 
considered valid.  Each test run was required to be bracketed by system calibrations.  If calibration 
criteria were not met, the data collected would not be considered valid, corrective action would 
have been taken and all calibration steps would have been repeated.   

3.3.2 CEMS Sampling System Description 

The following is a description of the transportable continuous emissions monitoring system that 
was used to quantify each of the diluents/pollutants that comprised this test program. 

3.3.2.1 Pollutant/Diluent Monitoring 

In general, the sample was extracted, analyzed, and recorded in accordance with the applicable 
instrumental analyzer procedures.  All calibrations were conducted utilizing EPA Protocol G1 
gases.  The results of calibrations were used to determine the acceptability of the test data.  Each 
analyzer used during this test program are detailed below.   

Oxygen - Oxygen was monitored in accordance with and EPA Method 3A, 40CFR60, Appendix 
A.  Montrose complied with instrumental analyzer procedure 3A utilizing a California Analytical 
Instruments (CAI) Model 600 paramagnetic oxygen analyzer (or equivalent) operated on a 0-25% 
range. 

Carbon Dioxide - Carbon dioxide was monitored in accordance with EPA Method 3A, 40 CFR 
60, Appendix A.  Montrose complied with instrumental analyzer procedure 3A utilizing a CAI 
Model 600 non-dispersive infrared (NDIR) carbon dioxide analyzer (or equivalent) operated on a 
0-20% range. 

Carbon Monoxide – Carbon Monoxide was monitored in accordance with EPA Method 10, 
40CFR60, Appendix A.  Montrose complied with instrumental analyzer procedure 10 utilizing a 
Model 48i CO monitor operated on a 0-200 range. 

Oxides of Nitrogen – Oxides of Nitrogen was monitored in accordance with EPA Method 7E, 
40CFR60, Appendix A.  Montrose complied with instrumental analyzer procedure 7E utilizing a 
Model 42iHL chemiluminescent NOx monitor operated a 0-200 ppm range. 
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3.3.2.2 Sample Delivery and Conditioning System  

 Sample Probe - A stainless-steel probe of sufficient length to sample at the traverse points 
specified in Figure 2-1.   

 Filter - A spun glass fiber filter contained in a heated sheath.  The filter was located between 
the sample probe and sample line, it is designed to remove particulate from the gas stream. 

 Sample Line - 3/8” Teflon tubing in a heated sample line designed to transport the sample gas 
from the probe to the sample conditioning system (in the CEMS trailer).  

 Condenser – A thermo-electrically designed chiller was used to reduce the sample dew point 
to four degrees Celsius.  The chiller is located just prior to the main sample pump. 

 Sample Pump - A diaphragm type vacuum pump to draw gas from the probe through the 
conditioning system and to the analyzers.  The pump head is stainless steel, the valve disks 
are Viton and the diaphragm are Teflon coated. 

 Sample Distribution System - A series of flow meters, valves and backpressure regulators 
allows the operator to maintain constant flow and pressure conditions during sampling and 
calibration. 

3.3.2.3 Calibration System 

 Calibration Gases – EPA Protocol Gases certified in accordance with EPA Protocol G1 
procedures. 

 Calibration System - A series of manual valves designed to deliver a specified gas either 
directly to an analyzer or through the entire sampling system by activating the appropriate valve 
sequence. 

 Calibration Line – Teflon line (1/4”) run in parallel to the sample line. 

 Calibration Tee - Stainless steel tee (3/8”) located between the probe and the filter that allows 
the operator to inject calibration gas through the entire sampling system.  Excess calibration 
gas exits the probe eliminating any potential over pressurization. 

3.3.2.4 Data Acquisition System 

 Software – Iotech data acquisition system (DAQ 56).  This system is programmed to collect 
data once per every two seconds, while reporting 1-minute averages.  This software operates 
in a Windows environment.  

3.4 Visual Emissions – EPA Method 9 

Visual Emission (VE)/opacity testing consisted of conducting three 60-minute test runs, for the 
determination of opacity emissions in accordance with EPA Method 9 test procedures.  As such, 
each 60-minute test run was comprised of 240 consecutive readings collected at 15 second 
intervals.  At the conclusion of each test run, ten 6-minute block averages were calculated by 
averaging each consecutive set of 24 readings (no overlapping data points).  Each resulting value 
was subsequently compared to the facility’s operating permit to determine the compliance status 
of the unit with respect to opacity emissions.  
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The following subsections present the procedures that were adhered to in order to ensure the 
accuracy of the opacity readings 

3.4.1 Position 

The qualified observer shall stand at a distance sufficient to provide a clear view of the emissions 
with the sun oriented in the 140° sector to his back.  Consistent with maintaining the above 
requirement, the observer shall, as much as possible, make their observations from a position 
such that the line of vision is approximately perpendicular to the plume’s direction. 

3.4.2 Field Records 

The observer shall record the name of the plant, emission location, facility type, observer’s name 
and affiliation, and the date on the field data sheet.  The time, estimated wind speed, description 
of the sky conditions and plume background are recorded on the field data sheet at the time 
opacity readings are initiated and completed.   

3.4.3 Observations 

Opacity observations shall be made at the point of greatest opacity in that portion of the plume 
where condensed water vapor is not present.  Observations were recorded to the nearest 5% at 
15-second intervals throughout each test run. 

3.4.4 Qualifications 

All readings were conducted by an observer with a valid Visual Emission Evaluator (VEE) 
certification.  A copy of their VEE certification is presented in Appendix C3 of this report. 
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4.0 TEST DISCUSSIONS AND RESULTS 

4.1 FIELD TEST DEVIATIONS AND EXCEPTIONS 

No field deviations or exceptions from the test plan or test methods occurred during this test 
program. 

4.2 PRESENTATION OF RESULTS – COMPLIANCE / FULL LOAD 

The average/compliance results were previously compared to the applicable permit limits in Table 
1-2 are based upon the respective three run averages presented in Table 4-1.  All emissions have 
been reported in units of applicable standard.  All supporting emission calculations and field data 
sheets are presented in Appendix A, while the PM/CPM laboratory analyses and associated 
quality assurance documentation in Appendices B and C, respectively. 

TABLE 4-1  
INDIVIDUAL RUN EMISSIONS RESULTS – EU5 

 
 

Parameter Units R1 R2 R3

Test Date MM/DD/YY 2/14/23 2/14/23 2/14/23

Start Time HH:MM 10:50 13:35 15:40

End Time HH:MM 12:07 14:56 16:50

PM gr/dscf@7%O2 0.0334 0.0200 0.0292 0.0275

CPM gr/dscf@7%O2 0.0031 0.0025 0.0046 0.0034

CO ppmvd@7%O2 32.8 9.4 8.2 16.8

NOx ppmvd@7%O2 165.5 127.1 107.5 133.4

Opacity % 0.0 0.0 0.0 0.0

Stack Flow dscfh 50,344 48,815 47,667 48,942

Stack Temp F 1190.2 1112.0 1106.2 1136.1

Stack Moist. % 7.2 7.9 8.8 8.0

Stack Velocity ft/sec 20.9 19.5 19.1 19.8

Stack O2 % 13.53 14.30 14.63 14.15

Stack CO2 % 5.24 4.18 3.91 4.44

Isokinetic Rate % 90.75 98.39 91.95 93.70

Parameter Units R1 R2 R3 Average

Actual, lbs 232.7 244.1 223.0 233.3

Max. Rating, lbs 250 250 250 NA

% of Max. 93.1 97.6 89.2 93.3

Loading

 - Additional Sampling Parameters -

 - Facility Data -

Average
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5.0 QUALITY ASSURANCE AND REPORTING 

5.1 SAMPLING AND ANALYTICAL QA/QC 

Montrose Air Quality Services (MAQS), its management, and employees are committed to 
consistently providing the highest quality services to our clients that is delivered with honesty and 
integrity. These services result in data that are accurate, precise, timely, and legally defensible in 
support of our clients’ environmental compliance, engineering evaluation, and other needs.  A 
corporate culture of quality and continuous improvement is maintained as a positive and desirable 
aspect of business operations. 
 
All calculations were conducted in strict accordance with the equations found in the individual 
Methods.  Strict QA/QC protocols were followed during all phases of this project.  These protocols 
included: 
 
 QA objectives for measurement data; 
 Data reduction; 
 Internal QC; 
 Calibration of equipment; 
 Corrective action, if necessary; and 
 Use of standardized field data sheets. 
 
These specific procedures in addition to Montrose's usual high standard of quality control aid to 
validate the results obtained during this test program.  As the majority of our emissions testing work 
are done for compliance purposes, strict QC procedures are incorporated into our everyday work 
performance. 
 
The remainder of this section summarizes the standard QA aspects of our test programs and may 
contain components that are not applicable to this test program. 

5.2 EQUIPMENT MAINTENANCE AND CALIBRATION 

Our Quality Assurance Program is in place to ensure consistent standards for our equipment 
maintenance, calibration schedule, quality control acceptance limits, and any necessary 
corrective action.  Below are specific examples of our control system. 

5.2.1 Equipment Inspection and Maintenance 

 Each critical piece of field equipment is assigned a unique identification number to 
allow tracking of its calibration history. 

 All field equipment is visually inspected prior to testing and includes pre-test calibration 
checks. 

 Glassware is visually inspected prior to testing. 

 Preliminary stack flow and temperature measurements were taken to assure correct 
isokinetic sampling. 

 Reagents are made fresh daily, when required. A new reagent blank is retained for 
every new stock of reagent. 
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5.2.2 Equipment Calibrations 

Montrose’s meter boxes, pitot tubes, thermocouples and barometers are maintained in 
accordance with specifications set forth in EPA "Quality Assurance Handbook for Air Pollution 
Measurement Systems - Volume III Stationary Source Specific Methods" Section 3.3.5 dated 
January 15, 1980 and with manufactures suggested procedures.  A summary is presented below: 

 Dry Gas Meter and Orifice Meter/EPA Method 5 - All dry gas meters are calibrated using 
calibrated critical orifices, according to 40 CFR 60, Appendix A, Method 5, Section 16.2. 
The orifice meters in the meter control boxes are calibrated against the calibrated critical 
orifices and checked against the dry gas meters to which they are attached. 

 Balance - All analytical balances used for weighing impingers are calibrated in the field 
against ANSI Class 3 weights. 

 Thermocouples – All type K thermocouples are calibrated against an NIST-traceable 
digital thermometer at either two or three points, depending on the application of the 
thermocouple.  

 S-type or Standard Pitot Tubes - All standard and Type "S" stainless steel pitot tubes 
are designed to meet the dimensional criteria set forth in Method 2, therefore a coefficient 
of 0.99 (standard) or 0.84 (Type “S”) was used. 

5.3 AUDIT SAMPLES 

When required by the test method, Montrose obtains EPA TNI SSAS audit samples from an 
accredited provider for analysis along with the samples. The audit samples are stored, shipped, 
and analyzed along with the emissions samples collected during the test program. The audit 
sample analysis results are reported along with the emissions results for the samples collected 
during the test program. 

5.4 DATA ANALYSIS, VALIDATION, AND UNCERTAINTY 

Montrose converts the raw field data and laboratory analysis data to reporting units consistent 
with the permit or subpart.  Calculations are made using proprietary computer spreadsheets or 
data acquisition systems.  Data entry are double-checked, and example calculations are 
performed to spot-check the calculations for accuracy. 

Both qualitative and quantitative factors contribute to field measurement uncertainty and should be 
taken into consideration when interpreting test program results.  Whenever possible, Montrose 
personnel reduce the impact of these uncertainty factors through the use of approved and validated 
test methods.  In addition, Montrose personnel perform routine instrument and equipment 
calibrations and ensure that the calibration standards, instruments, and equipment used during test 
events meet, at a minimum, test method specifications as well as the specifications of our Quality 
Manual and ASTM D 7036-04.  Limitations of the various methods, instruments, equipment, and 
materials to be utilized during this test have been reasonably considered, but the ultimate impact of 
the cumulative uncertainty to the final data may not be quantifiable.  

5.5 ISOKINETIC SAMPLING 

Montrose’s entire equipment inventory is on a schedule of routine maintenance and calibration.  
This includes meter boxes, thermocouples, barometers, pitot tubes and sampling nozzles.  Meter 
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boxes are calibrated over a full range of flow rates against a wet test meter or critical orifices every 
six months.  Thermocouples are calibrated as specified in the EPA Handbook against NIST-
traceable mercury in glass thermometer.  Pitot tubes are visually inspected for conformance to 
the dimensional criteria specified in EPA Method 2.  All pitot tubes used by Montrose meet these 
criteria and are assigned a pitot tube coefficient of 0.84.  Pitot tubes which do not meet the criteria 
are either repaired or discarded.  All nozzles are calibrated in the field immediately before use 
with calipers using a minimum of three diameters.  If they do not meet the required maximum 
allowable range of .004 inches between points, then they are machined to fit these criteria, or are 
discarded if determined to be beyond repair. 

Sample train recovery procedures were conducted in accordance with the specific methods.  
Chain of custody documentation was initiated in the field and maintained on all samples from their 
recovery through inter-laboratory transfer until their final analysis.  Analysis was conducted in 
accordance with the specific methods using proper laboratory procedures.  Subcontracted 
laboratory work was conducted by qualified analytical laboratories.  Analytical results were used 
to calculate stack gas pollutant concentrations and emission rates.  All calculations were 
conducted in strict accordance with the equations found in the individual methods.  All calculations 
were conducted on a computer, and the input data was checked by a person other than the 
individual who originally input the data. 

5.5.1 Particulate Matter 

Particulate Matter testing was conducted in accordance with EPA Methods 5 and 202 in a 
combined sampling train.  Specifically, Method 1 was used for the selection of traverse points, 
Method 2 was used for the determination of volumetric flow, Method 3A was used for the collection 
of fixed gases and Method 4 was followed in order to determine sample stream moisture content.  
A description of the QA/QC procedures to be adhered to for each PM/CPM test run is presented 
in Table 5-1. 
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TABLE 5-1  
QA/QC Procedures for PM & CPM / EPA Methods 5 & 202 

Task Procedure 

 

Glassware/ 
Teflon 

Preparation 

 

1. Wash all glassware and Teflon components in warm, soapy water.  Rinse clean with tap 
water.  Rinse thoroughly with DI water. 

2. Rinse all back half / impingers glassware with acetone and hexane. Allow to dry and seal 
with Teflon. 

Sampling 
Train 

Set up 

1. Load/assemble sampling train components in field lab (See Section 4).  Re-seal 
components and send up to stack. 

2. Finish assembling train on stack.  Leak check train with Teflon tape on finger.   

Sampling 
Train 

Operation 

1. Operate sampling train between 0.5 and 1.0 cfm. 

2. Leak check train.  Seal train components with Teflon. 

 

Sampling 
Train 

Recovery 

 

1. Place Filter into EPA Method 5 container #1. 

2. Rinse nozzle through front half of filter holder with acetone into EPA Method 5 container 
#2. 

3. Purge sampling train (condenser coil through back half of CPM filter) with nitrogen for 60 
minutes at a rate of ≥14 LPM. 

4. Recover Impingers 1 and 2 sampling train contents into EPA Method 202 container #1. 

5. Rinse sampling train from condenser coil through front half of condensable filter housing 
with DI H2O into EPA Method 202 container #1. 

6. Rinse sampling train from condenser coil through front half of condensable filter housing 
with acetone (once) and hexane (twice) into EPA Method 202 container #2 

7. Place the Teflon filter into EPA Method 202 container #3. 

8. Collect proof, reagent and/or field blanks as required. 

Sample 
Identification 

And 
Shipping 

1. Identify all samples by stack, method, runs no. fraction and contents.   

2. Generate chain of custody form identifying all samples. 

3. Transport or ship samples to analytical laboratory. 

PM/CPM 

Sample 
Analysis 

 

1. Receive samples, verify chain of custody/contents.  

2. Evaporate front half acetone rinse in tared beaker. 

3. Desiccate filters and beakers for 24 hours.  Weigh at six-hour intervals until two 
consecutive weights agree by +0.5 mg.   

4. CPM samples analyzed in accordance with Method 202 as per selected laboratories 
SOPs. 
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5.6 CEMS QA 

Specific procedures are followed to ensure the validity of the CEMS data collected for this task.  
The following subsections outline the specific procedures and performance criteria that were 
utilized to maintain quality assurance throughout the program.  

5.6.1 Calibration Gases 

All calibration gases utilized during the test program are prepared according to EPA Protocol 
quality standards.  The gas specification sheets supplied by the vendor are presented in Appendix 
C1. 

5.6.2 Determination of Stratification 

All compliance CEMS sampling points were determined concurrently with run 1 program via a 
stratification check conducted in accordance with Section 8.1.2 of EPA Method 7E, 40CFR 60, 
Appendix A.  As such, a heated single holed probe was traversed for at least 2 times the system 
response time (5-minutes/point) at 16.7, 50 and 83.3 percent of the stack diameter (prior to the 
initiation of compliance testing).  An average pollutant (CO or NOx) or diluent (O2 or CO2) 
concentration was determined for each point and subsequently compared to the average 
pollutant/diluent concentration of all three points.  If each point differed by no more than 5% or 
0.5ppm (CO/NOx)/0.3% (O2/CO2) from the mean pollutant concentration (whichever is less 
restrictive) then the gas stream was considered unstratified and sampling was conducted from 
the point which most closely matches the average.  If each point (for either diluent or pollutant) 
differed by no more than 10% or 1.0ppm (CO/NOx)/0.5% (O2/CO2) then the gas stream was 
considered minimally stratified and testing was conducted at 3 points during each test run (16.7, 
50 and 83.3% of stack diameter).  If these criteria weren’t met, then the gas stream was 
considered stratified and testing was conducted in accordance with Table 1-1 or 1-2 of Method 1.  
The results of the stratification tests are presented in Appendix C2. 

Note:  Per Section 8.1.2 of EPA Method 7: “If testing for multiple pollutants or diluents at the 
same site, a stratification test using only one pollutant or diluent satisfies this requirement.”  
This unit met the most stringent criteria during this test program.  Hence, a single point 
sampling strategy was employed throughout. 

5.6.3 NOx Converter Efficiency Tests 

The chemiluminescent NOx analyzer used by the reference method during the conduct of the test 
program was subjected to a NOx converter efficiency test onsite in accordance with Section 8.2.4.1 
(NO2 bottle method) of EPA Method 7E, 40CFR 60, Appendix A.  The analyzer met the converter 
efficiency requirement of ≥90%.  A copy of the test results is presented in Appendix C2.  

5.6.4 Instrumental Monitoring 

The reference method CEMS system was leak-checked prior to the initiation of testing.  This 
ensured that a representative sample from the stack was being delivered to the monitors.  The 
calibration drift/bias checks provided a continuous check of data quality throughout the remainder 
of the test program. 
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CEMS data quality was assured throughout the test program by following procedures delineated 
in Instrumental Analyzer Procedures/Methods 3A (O2 and CO2), 7E (NOx), 10 (CO).  A summary 
of the QA portion of the test program is presented below. 

5.6.5 Sampling Setup 

The following procedures were conducted during the initial phase of the program 

 Sample Point Selection – All sample points were selected in accordance with Method 
7E based upon the results of the stratification test. 

 Leak Check – Prior to the initiation of testing the reference method CEMS system was 
leak checked from the end of the sample probe.  If a leak were detected, it was traced, 
fixed and the procedure was repeated until successful. 

 System Response Time – Prior to the initiation of sampling a Reference Method (RM) 
CEMS response time (in seconds) was determined.  Response time is the amount of time 
required for the RM CEMS to reach 95% of the final stable upscale and downscale values.  
The longer of the upscale and downscale response times was reported as the system 
response time.  During the test program, the reference method CEMS was allowed to 
sample a minimum of 2 times the RM CEMS response time prior to the initiation of any 
sampling runs.   

5.6.6 Calibration Criteria – O2, CO2, NOx and CO 

The following subsections present the CEMS criteria for O2, CO2, NOx and CO that must be 
adhered to throughout the conduct of the test program.  

 Analyzer Calibration Error (ACE) – At the beginning of each test day an analyzer 
calibration error (direct calibration) was conducted for each analyzer by introducing zero 
and an upscale calibration gas upstream from the respective analyzers and calibrating the 
respective analyzers to the corresponding calibration gas value.  A mid-range gas was 
then injected to the respective analyzers in order to demonstrate linearity.  The maximum 
allowable calibration error was 2% of instrument span.  If this limit were not achieved, 
corrective action would have been taken and the procedure would have been repeated 
until successful.  Analyzer calibration error was calculated as follows: 

100


CS

 )C(C
 = ACE vDir  

Where: 

CDir = Measured concentration of a calibration gas (low, mid, or high) when introduced in 
direct calibration mode, ppmvd. 

Cv = Manufacturer certified concentration of a calibration gas (low, mid, or high), ppmvd. 

CS = Calibration span, ppmvd. 

 Sampling System Bias (SB) – Following the performance of the analyzer calibration error 
a system bias check was conducted by introducing sampling gas through the entire 
sampling system (system calibration) and comparing the response of the analyzer’s 
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calibration error with that of the system calibration.  The maximum allowable calibration 
error is 5% of instrument span.  If this limit were not achieved, the test run would have 
been voided and corrective action would have been taken.  If analyzer adjustments were 
made the analyzer calibration error and system bias checks would have been repeated 
until the calibration met the EPA Method 7E criteria.  System bias was calculated as 
follows: 

100


CS

 )C(C
 = SB Dirs

 

Where: 

Cs = Measured concentration of a calibration gas (low, mid, or high) when introduced in 
system calibration mode, ppmvd. 

 Calibration Drift (D) – Prior to and following each test run a system calibration was 
conducted in order to determine calibration drift during each test period.  The maximum 
allowable calibration drift is 3% of instrument span.  If the calibration drift were exceeded, 
corrective action would have been taken. If any analyzer adjustments were made, a new 
analyzer calibration error and system bias check would have been conducted.  Calibration 
drift was calculated as follows: 

100 iniitalfinal SBSB = D
  

5.7 EMISSION RATE CALCULATIONS 

The following equations were followed when calculating compliance emission rates during this 
test program.  

5.7.1 Grains/dscf 

All PM emissions rates during this test program will be calculated on a grains per dry standard 
cubic foot basis in accordance with the following equation. 

E=PM (0.0154) / DGM 

Where: 

E  = PM pollutant emission rate (gr/dscf) 

PM  = Net gain in particulate matter for test run in milligrams 

DGM  = Dry Gas Meter Volume for test run (dscf) 

5.7.2 ppmvd@7%O2 Emission Rate Calculation 

Emissions (ppmvd) corrected to 7%O2 basis will be calculated in accordance with the following 
equation. 

� =  ��[
13.9 

20.9 − %�2
] 
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Where: 

E   = pollutant emission rate, ppmvd@15%O2 

Cd = pollutant concentration, ppmvd  

%O2d =  concentration of oxygen, %vd 
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THIS IS THE LAST PAGE OF THIS DOCUMENT 

If you have any questions, please contact one of the 
following individuals by email or phone. 

  

Name: Mr. David Caron, QSTI 

Title: Client Project Manager 

Region: Northeast 

Email: Dcaron@montrose-env.com 

Phone: (978) 499-9300 x11303 

  

  

  
Name: Mr. Anthony Stratton, QSTI 

Title: Client Project Manager 

Region: Northeast 

Email: astratton@montrose-env.com 

Phone: (978) 499-9300 x11304 
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SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

INSURER(S) AFFORDING COVERAGE

INSURER F :

INSURER E :

INSURER D :

INSURER C :

INSURER B :

INSURER A :

NAIC #

NAME:
CONTACT

(A/C, No):
FAX

E-MAIL
ADDRESS:

PRODUCER

(A/C, No, Ext):
PHONE

INSURED

REVISION NUMBER:CERTIFICATE NUMBER:COVERAGES

IMPORTANT:  If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement.  A statement on
this certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW.  THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.
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$
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INDICATED.  NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.
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CANCELLATION

AUTHORIZED REPRESENTATIVE

ACORD 25 (2016/03)

© 1988-2015 ACORD CORPORATION.  All rights reserved.

CERTIFICATE HOLDER

The ACORD name and logo are registered marks of ACORD

HIRED
AUTOS ONLY

1/8/2024

Marsh & McLennan Agency LLC
5605 Carnegie Blvd Suite 300
Charlotte NC 28209

704-365-6213
macerts@marshmma.com

The Cincinnati Insurance Company 10677
GATESERV Federal Insurance Company 20281

Gateway Services USA, LLC; 222394536 Delaware LLC
4283929 Delaware, LLC; See Remarks
2 Daniels Way
Cranston RI 02921

Chubb Insurance Company of Canada 55555
Accident Fund General Ins. Co. 12304

2116738197

B X 2,000,000
X 2,000,000

10,000

2,000,000

2,000,000
X

Y Y 36074055 12/19/2023 12/19/2024

2,000,000

A 2,000,000

X
Y Y EBA0615259 12/19/2023 12/19/2024

C X X 8,000,000MPR2346764 12/19/2023 12/19/2024

8,000,000
X 0

D XY 10007017903 8/9/2023 8/9/2024

1,000,000

1,000,000

1,000,000

Orchard Hill Memorial Park, LLC
A Memorial Service, LLC
Brandywine Green, LLC DBA Valley Pet Memorial Services, LLC
Cremanimo Inc.
FFPLS Lafayette, LLC
FFPLS Las Vegas, LLC
FFPLS Quakertown, LLC
Final Gift USA, LLC
See Attached...

Maryland Department of the Environment
Land Management Administration
Technical Services & Operations Program
1800 Washington Blvd. Ste 650
Baltimore MD 21230
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ACORD 101 (2008/01)
The ACORD name and logo are registered marks of ACORD

© 2008 ACORD CORPORATION.  All rights reserved.

THIS ADDITIONAL REMARKS FORM IS A SCHEDULE TO ACORD FORM,
FORM NUMBER: FORM TITLE:

ADDITIONAL REMARKS

ADDITIONAL REMARKS SCHEDULE Page           of

AGENCY CUSTOMER ID:
LOC #:

AGENCY

CARRIER NAIC CODE

POLICY NUMBER

NAMED INSURED

EFFECTIVE DATE:

GATESERV

1 1

Marsh & McLennan Agency LLC Gateway Services USA, LLC; 222394536 Delaware LLC
4283929 Delaware, LLC; See Remarks
2 Daniels Way
Cranston RI 02921

25 CERTIFICATE OF LIABILITY INSURANCE

Forget-Me-Not Pet Cremation, LLC
Gateway Services Inc.
Greenbrier Pet Loss Services, LLC
Hartsdale Crematory, LLC
Hinsdale Animal Cemetery & Crematory, Inc.
Loving Hearts Pet Cremation Services, LLC
New York Pet Memorial Park, LLC
Orchard Hill Memorial Park, LLC
Paws & Cherish- Florida, LLC
Pet Crematory Agency, LLC
Pet Loss Services North America, LLC
Pet Memorial Park, Inc.
Regency- Akron, LLC
Regency- Albany, LLC
Regency- Chicago, LLC
Regency- Denver, LLC
Regency- Flagstaff, LLC
Regency- Florence, LLC
Regency- Green Oak, LLC
Regency- Houston, LLC
Regency- Lansing, LLC
Regency- Loveland, LLC
Regency-Ossian, LLC
Regency- Paso Robles, LLC
Regency- Pensacola, LLC
Regency- Portland, LLC
Regency Pet, LLC
Riverbend Pet Crematory, LLC
The S. Morris Co
Treasured Pets GP

**HIRED AUTO/Physical damage limit $100,000 included with a $1,000 deductible
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PETER ANDERSON

7652 Old National Pike
Boonsboro, MD 21716

Appellant

APPEAL NO.  AP2006-038

______________________________________________________________________________

OPINION

This action is a request for a special exception to establish a crematory business, "Agape
Pet Services," for animals. The subject property is located at the north side of MD Rt. 34,
1,500 feet east of Wheeler Road, is owned by First Brethren Church of Hagerstown, and is
zoned Environmental Preservation.

A public hearing was held before a full Board on April 12, 2006.  The Appellant offered
evidence and testimony in support of the appeal.  Opponents offered evidence and
testimony in opposition to the appeal.

FINDINGS OF FACT

The following findings of fact are made by the Board, based upon the testimony given
and all data and other evidence presented, and upon a study of the specific property
involved, as well as the neighborhood:

1.  This action is essentially as set forth above.

2.  Filed with the Board and incorporated with the record herein was the Notice of
Appeal and supporting documentation.

3.  This appeal was duly advertised in The Herald-Mail.

4.  Appellant proposes operation of a small pet crematory on the property. 

5.  The crematory will be odorless and smokeless, and will not produce any dust.  

6.  The only waste produced by operation of the crematory is calcium.

7.  Since the crematory started operations, they have had three Environmental
Protection Agency inspections with no problems.
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8.  There are no measurable emissions created by the crematory.

9.  The Appellant produced four exhibits:
a. A letter discussing the technology;
b. An aerial photograph of the property;
c. A letter of support from Bast Funeral Home; and
d. A letter of support from the Reese’s.

10.  The property is 50 acres in area and is wooded.  Thus, existing trees provide natural
screening.  

11.  The two neighboring property owners have no objections.

12.  The Appellant is planning to live on the property.

13.  The only traffic will be a driver making one trip each day.  There are no plans for
a pet cemetery.

14.  There are no streams or wetlands on the property.

15.  The proposed building will be 46'x60' with a small office.

16.  The proposed use is compatible with the existing neighborhood and consistent with
the Comprehensive Plan.

17.  Opponents to the request argued that the crematory is located near Crystal Grottoes
and is not compatible with the neighborhood.  The property is a rocky area, and there will
be a problem with runoff if waste is spread.

18.  In rebuttal, the Appellant stated that there will be approximately two coffee can
amounts of waste generated daily. 

19.  Received and filed with the Board was correspondence from Kathy A. Kroboth,
Zoning Coordinator, advising that the proposed use was not inconsistent with the
Comprehensive Plan.

RATIONALE

The Board has authority to grant a special exception pursuant to Section 25.2(b) of
the Zoning Ordinance for Washington County, Maryland.  A special exception is defined
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as “a grant of a specific use that would not be appropriate generally or without restriction;
and shall be based upon a finding that the use conforms to the plan and is compatible with
the existing neighborhood.”  Section 28.62.  Section 25.6 of the Ordinance directs the Board
to consider the following factors, as applicable, in rendering its decision: (a) The number
of people residing or working in the immediate area concerned; (b) the orderly growth of
a community; (c) traffic conditions and facilities; (d) the effect of such use upon the
peaceful enjoyment of people in their homes; (e) the conservation of property values; (f) the
effect of odors, dust, gas, smoke, fumes, vibrations, glare and noise upon the use of
surrounding property values; (g) the most appropriate use of land and structure; (h) the
decision of the courts; (I) the purpose of these regulations as set forth herein; (j) the type
and kind of structures in the vicinity where public gatherings may be held, such as schools,
churches and the like. 

 In the instant appeal, the Appellant has met his burden for the grant of a special
exception.  The crematory operation will be odorless, smokeless, and non-obtrusive, and
it has operated without incident for approximately the past four years in another location.
Furthermore, the property is of sufficient size to isolate the use, and existing trees will
screen it from neighboring views.  The neighboring property owners do not object to the
proposal. The opposition’s argument that a pet crematory is incompatible with an
Environmental Preservation district is unpersuasive.  No evidence was presented to show
that the location of the crematory at this site would cause more adverse effects than would
location of the same use at any other location in the district.  Thus, under the holding of
Schultz v. Pritts, the approval of this appeal is appropriate. Based upon all of the testimony
and evidence presented, this Board finds that the subject request does not adversely affect
the public health, safety, security, morals, or general welfare, nor does it result in
dangerous traffic conditions, or jeopardize the life and property of neighborhood residents.

Accordingly, having considered all of the factors set forth in Section 25.6 of the Zoning
Ordinance, this request for a special exception to establish a crematory business, "Agape
Pet Services," for animals is hereby GRANTED WITH CONDITIONS AS SET FORTH
BELOW this 11th day of May, 2006.

Conditions
1. The building shall be screened.
2. A 300' setback from the road is required.
3.  The forest conservation requirements shall be met on site at the subject property and

shall not be met via waiver.
4.  Any signs identifying the business shall not be illuminated.
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BOARD OF ZONING APPEALS
By: Spence Perry, Chair
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 MARYLAND DEPARTMENT OF THE ENVIRONMENT 
 
 AIR AND RADIATION ADMINISTRATION 
 APPLICATION FOR A PERMIT TO CONSTRUCT 
 
  

SUPPLEMENT TO 
DOCKET #03-24 

 
 
COMPANY:  Brandywine Green, LLC dba Agape Pet Services 
 
LOCATION:  19712 Shepherdstown Pike  
   Boonsboro, Maryland 21713 
 
APPLICATION: Installation of five (5) animal crematories to replace three (3) existing 

crematories.  
 
  ITEM    DESCRIPTION 
 
   1    Notice of Tentative Determination, Opportunity to 

Request a Public Hearing, and Opportunity to 
Submit Written Comments 

 
   2    Fact Sheet and Tentative Determination 
 
   3    Draft Permit to Construct and Conditions 
    
   4    Supplemental Information References List 
 
   5    Privilege Log – Not Applicable 
 
 



MARYLAND DEPARTMENT OF THE ENVIRONMENT 
 AIR AND RADIATION ADMINISTRATION 
 
 NOTICE OF TENTATIVE DETERMINATION, OPPORTUNITY TO REQUEST 
 A PUBLIC HEARING, AND OPPORTUNITY TO SUBMIT WRITTEN COMMENTS 
  
 FIRST NOTICE 
 
The Department of the Environment, Air and Radiation Administration (ARA) has completed its 
review of an application for a Permit to Construct submitted by Brandywine Green, LLC dba Agape 
Pet Services on February 26, 2024 for the installation of five animal crematories to replace three 
existing animal crematories.  The proposed installation will be located at 19712 Shepherdstown 
Pike, Boonsboro, Maryland 21713.  
 
Pursuant to Section 1-604, of the Environment Article, Annotated Code of Maryland, the 
Department has made a tentative determination that the Permit to Construct can be issued and 
is now ready to receive public comment on the application.  Copies of the Department's tentative 
determination, the application, the draft permit to construct with conditions, and other supporting 
documents are available for public inspection on the Department’s website.  Look for Docket # 
03-24 at the following link: 

 
https://mde.maryland.gov/programs/Permits/AirManagementPermits/Pages/index.aspx 

 
In accordance with HB 1200/Ch. 588 of 2022, the applicant provided an environmental justice 
(EJ) Score for the census tract in which the project is located using the Maryland EJ Screening 
Tool.  The EJ Score, expressed as a statewide percentile, was shown to be 37.7 which the 
Department has verified.  This score considers three demographic indicators, minority population 
above 50%, poverty rate above 25% and limited English proficiency above 15% to identify 
underserved communities.  Multiple environmental health indicators are used to identify 
overburdened communities.  The Department’s review of the environmental and socioeconomic 
indicators contributing to that EJ score is included in the tentative determination that is available for 
public inspection. 
 
Interested persons may request a public hearing and/or submit written comments on the tentative 
determination.  Requests for a public hearing must be submitted in writing and must be received 
by the Department no later than 20 days from the date of this notice.  A requested public hearing 
will be held virtually using teleconference or internet-based conferencing technology unless a 
specific request for an in-person public hearing is received.  Written comments must be received 
by the Department no later than 30 days from the date of this notice. 
 
Interested persons may request an extension to the public comment period.  The extension 
request must be submitted in writing and must be received by the Department no later than 30 
days from the date of this notice or within 5 days after the hearing (if a hearing is requested), 
whichever is later.  The public comment period may only be extended one time for a 60-day 
period.   
 
All requests for a public hearing, requests for an extension to the public comment period, and all 
written comments should be directed to the attention of Ms. Shannon Heafey, Air Quality Permits 
Program by email to shannon.heafey@maryland.gov or by mail to the Air and Radiation 
Administration, 1800 Washington Boulevard, Baltimore, Maryland 21230.  Further information may 
be obtained by calling Ms. Shannon Heafey at 410-537-4433. 
 
Christopher R. Hoagland, Director 
Air and Radiation Administration 
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 MARYLAND DEPARTMENT OF ENVIRONMENT 
 AIR AND RADIATION ADMINISTRATION 
 
 FACT SHEET AND TENTATIVE DETERMINATION 
 BRANDYWINE GREEN, LLC DBA AGAPE PET SERVICES  
 

PROPOSED INSTALLATION OF FIVE (5) ANIMAL CREMATORIES 
 
I. INTRODUCTION 
 
The Maryland Department of the Environment (the "Department") received an application from 
Brandywine Green, LLC dba Agape Pet Services on February 26, 2024, for a Permit to Construct 
for the installation of five animal crematories to replace three existing animal crematories.  The 
proposed installation will be located at 19712 Shepherdstown Pike, Boonsboro, Maryland 21713. 
 
A notice was placed in Hagerstown Herald on June 14, 2024 and again on June 21, 2024 
announcing an opportunity to request an informational meeting to discuss the application for a 
Permit to Construct.  An informational meeting was not requested.   
 
As required by law, all public notices were also provided to elected officials in all State, county, 
and municipality legislative districts located within a one-mile radius of the facility’s property 
boundary. 
 
The Department has reviewed the application and has made a tentative determination that the 
proposed facility is expected to comply with all applicable air quality regulations.  A notice will be 
published to provide the public with opportunities to request a public hearing and to comment 
on the application, the Department's tentative determination, the draft permit conditions, and 
other supporting documents.  The Department will not schedule a public hearing unless a 
legitimate request is received. 
   
If the Department does not receive any comments that are adverse to the tentative 
determination, the tentative determination will automatically become a final determination.  If 
adverse comments are received, the Department will review the comments, and will then make 
a final determination with regard to issuance or denial of the permit.  A notice of final 
determination will be published in a newspaper of general circulation in the affected area.  The 
final determination may be subject to judicial review pursuant to Section 1-601 of the 
Environment Article, Annotated Code of Maryland.   
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II. CURRENT STATUS AND PROPOSED INSTALLATION 
  
A. Current Status 
 Agape Pet Services currently operates an existing pet cremation facility that 

includes the following permitted equipment: 
 

• One (1) Facultatieve Technologies ISI-1600 animal crematory rated at 240 
pounds per hour  

• One (1) Matthews Model IEB-40 animal crematory rated at 350 pounds per 
hour  

• Three (3) B&L BLP 750 M5 animal crematories rated at 200 pounds per hour 
 
B. Proposed Modification 
 Agape Pet Services is proposing to install five (5) new animal crematories, fired with 

liquified petroleum gas and remove the three (3) B&L BLP 750 M5 animal crematories 
for a total of seven (7) animal crematories at the site. The new units are as follows:  

 
• One (1) Matthews Model IEB-56 animal crematory rated at 400 pounds per 

hour  
• Two (2) Matthews Model PPjr animal crematories rated at 75 pounds per hour 

each 
• Two (2) Therm Tec IS18P6 animal crematory rated at 300 pounds per hour 

each 
 
 Each of the new animal crematories will be equipped with a secondary combustion 

chamber capable of meeting at least a 1.0 second retention time and a minimum operating 
temperature of 1600 ºF.  The animal crematories must be equipped with temperature 
sensors and monitors to continuously measure and record the temperature of the 
secondary combustion chamber.  Exhaust gases must be vented out of a stack at a height 
of at least 35 feet from the ground to ensure proper dispersion of exhaust gases.   

  
 
III. APPLICABLE REGULATIONS 
 
The proposed installations are subject to all applicable Federal and State air quality control 
regulations, including, but not limited to the following: 
 
(a) COMAR 26.11.01.07C, which requires that the Permittee report to the 

Department occurrences of excess emissions. 
 
(b) COMAR 26.11.02.13A(1), which requires that the Permittee obtain from the 

Department, and maintain and renew as required, a valid State permit-to-
operate. 
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(c) COMAR 26.11.02.19C & D, which require that the Permittee submit to the 
Department annual certifications of emissions, and that the Permittee maintain 
sufficient records to support the emissions information presented in the 
submittals.   
 

(d) COMAR 26.11.06.08 and 26.11.06.09, which generally prohibit the discharge of 
emissions beyond the property line in such a manner that a nuisance or air 
pollution is created. 
 

(e) COMAR 26.11.08.04A(1), which prohibits the Permittee to cause or permit the 
discharge of emissions from any incinerator, other than water in an uncombined 
form which is greater than 20 percent opacity. 

 
Exceptions. The requirements do not apply to emissions during start-up, or 
adjustments or occasional cleaning of control equipment if:   

 
(1) The visible emissions are not greater than 40 percent opacity; and 
 
(2) The visible emissions do not occur for more than 6 consecutive 

minutes in any 60-minute period. 
 
(f) COMAR 26.11.08.05A(1) & A(3), which limits the concentration of particulate 

matter in any exhaust gases to not more than 0.10 grains per standard cubic 
foot of dry exhaust gas. 

 
(g) COMAR 26.11.15.05, which requires that the Permittee implement “Best 

Available Control Technology for Toxics” (T – BACT) to control emissions of 
toxic air pollutants.   
 

(h) COMAR 26.11.15.06, which prohibits the discharge of toxic air pollutants to the 
extent that such emissions would unreasonably endanger human health. 

 
 
IV. GENERAL AIR QUALITY 
 
The U.S. Environmental Protection Agency (EPA) has established primary and secondary 
National Ambient Air Quality Standards (NAAQS) for six (6) criteria pollutants, i.e., sulfur dioxide, 
particulate matter, carbon monoxide, nitrogen dioxide, ozone, and lead.  The primary standards 
were established to protect public health, and the secondary standards were developed to protect 
against non-health effects such as damage to property and vegetation. 
 
The Department utilizes a statewide air monitoring network, operated in accordance with EPA 
guidelines, to measure the concentrations of criteria pollutants in Maryland’s ambient air.  The 
measurements are used to project statewide ambient air quality, and currently indicate that 
Washington County complies with the NAAQS for sulfur dioxide, particulate matter, carbon 
monoxide, nitrogen dioxide, ozone, and lead. 
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With regard to toxic air pollutants (TAPs), screening levels (i.e., acceptable ambient 
concentrations for toxic air pollutants) are generally established at 1/100 of allowed worker 
exposure levels (TLVs)1.  The Department has also developed additional screening levels for 
carcinogenic compounds.  The additional screening levels are established such that continuous 
exposure to the subject TAP at the screening level for a period of 70 years is expected to cause 
an increase in lifetime cancer risk of no more than 1 in 100,000. 
 
 
V. ENVIRONMENTAL JUSTICE ANALYSIS 
  
The concept behind the term environmental justice (EJ) is that regardless of race, color, national 
origin, or income, all Maryland residents and communities should have an equal opportunity to 
enjoy an enhanced quality of life. How to assess whether equal protection is being applied is the 
challenge. 
  
Communities surrounded by a disproportionate number of polluting facilities puts residents at a 
higher risk for health problems from environmental exposures. It is important that residents who 
may be adversely affected by a proposed source be aware of the current environmental issues in 
their community in order to have meaningful involvement in the permitting process. Resources 
may be available from government and private entities to ensure that community health is not 
negatively impacted by a new source located in the community. 
  
Extensive research has documented that health disparities exist between demographic groups in 
the United States, such as differences in mortality and morbidity associated with factors that 
include race/ethnicity, income, and educational attainment. 
  
The Maryland General Assembly passed HB 1200, effective October 1, 2022, that adds to MDE’s 
work incorporating diversity, equity and inclusion into our mission to help overburdened and 
underserved communities with environmental issues. In accordance with HB 1200/Ch, 588 of 
2022, the applicant provided an environmental justice (EJ) Score for the census tract in which the 
proposed source is located using the Maryland EJ Screening Tool. The EJ Score, expressed as 
a statewide percentile, was shown to be 37.7, which the Department has verified. This score 
considers three demographic indicators, minority population above 50%, poverty rate above 25% 
and limited English proficiency above 15%, to identify underserved communities.  Multiple 
environmental health indicators are used to identify overburdened communities. 
  
To account for other sources of pollution surrounding the proposed source, the Department 
conducted an additional EJ Score analysis to evaluate the impact of other sources located within 
1 mile of the proposed source. The highest EJ Score in a census tract located within 1 mile of the 
proposed source, expressed as a statewide percentile, was shown to be 37.7. 
  
  

 
1 TLVs are threshold limit values (exposure limits) established for toxic materials by the 
American Conference of Governmental Industrial Hygienists (ACGIH).  Some TLVs are 
established for short-term exposure (TLV – STEL), and some are established for longer-term 
exposure (TLV – TWA), where TWA is an acronym for time-weight average. 
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An EJ Score of 37.7 indicates that the proposed installations are located in an area that is not 
disproportionately impacted by sources of pollution or at a higher risk of health problems from 
environmental exposures than other areas in Maryland. The Department has reviewed the air 
quality impacts from this proposed installation and has determined that the proposed installations 
will meet all applicable air quality standards.  
 
 
VI. COMPLIANCE DEMONSTRATION AND ANALYSIS 
 
The proposed installation must comply with all State imposed emissions limitations and screening 
levels, as well as the NAAQS.  The Department has conducted an engineering and air quality 
review of the application.  The emissions were projected based on U.S. EPA-approved emissions 
factors for crematory operations.  The conservative U.S. EPA's SCREEN3 model was also used 
to project the maximum ground level concentrations from the proposed installation, which were 
then compared to the screening levels and the NAAQS. 
 
A. Estimated Emissions - The maximum emissions of criterial pollutants from the proposed 

installation, including the proposed installation, are listed in Table I.   
 

B. Compliance with National Ambient Air Quality Standards - The maximum ground level 
concentrations for particulate matter, sulfur dioxide, oxides of nitrogen, carbon monoxide, 
and volatile organic compounds based on the emissions from the proposed installation, 
are listed in column 2 of Table II.  The combined impact of the proposed installation, and 
the ambient background concentration for each pollutant shown in column 3 of Table II, is 
less than the NAAQS for each pollutant shown in column 4.   
 

C. Compliance with Air Toxics Regulations – The premises wide toxic air pollutants of 
concern that would be emitted from this facility are listed in column 1 of Table III.  The 
predicted maximum off-site ambient concentrations of these toxic air pollutants are 
shown in column 4 of Table III, and in each case the maximum concentration is less 
than the corresponding screening level for the toxic air pollutant shown in column 3.   
 
 

VII. TENTATIVE DETERMINATION 
 
Based on the above information, the Department has concluded that the proposed installations 
will comply with all applicable Federal and State air quality control requirements. In accordance 
with the Administrative Procedure Act, the Department has made a tentative determination to 
issue the Permit to Construct. 
 
Enclosed with the tentative determination is a copy of the draft Permit to Construct. 
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TABLE I 
PROJECTED MAXIMUM EMISSIONS FROM THE PROPOSED INSTALLATION 

POLLUTANT 
PROJECTED MAXIMUM EMISSIONS  

(lbs/day) (tons/year) 
Oxides of Nitrogen (NOX) 
(includes Nitrogen Dioxide – NO2) 

355 64.8 

Carbon Monoxide (CO) 298 54 
Sulfur Dioxide (SO2) 21.9 4.0 
Total Particulate Matter (PM) 
(includes PM-10 and PM-2.5) 

52.3 9.6 

Volatile Organic Compounds (VOC) 45 8.2 
 
 

TABLE II 
PROJECTED IMPACT OF EMISSIONS OF CRITERIA POLLUTANTS FROM THE 

PROPOSED INSTALLATION ON AMBIENT AIR QUALITY 

POLLUTANTS 

MAXIMUM OFF-SITE 
GROUND LEVEL 

CONCENTRATIONS 
CAUSED BY 

EMISSIONS FROM 
PROPOSED PROCESS  

 (μg/m3) 

BACKGROUND 
AMBIENT AIR 

CONCENTRATIONS 
(μg/m3)* 

NATIONAL 
AMBIENT AIR 

QUALITY 
STANDARDS 

(NAAQS) 
(μg/m3) 

Nitrogen Dioxide (NO2) annual avg → 11.6 annual avg → 28 annual avg → 100 

Carbon Monoxide (CO) 1-hour max → 121 
8-hour max→ 85 

1-hour max.→ 2977 
8-hour max.→ 1260 

1-hour max.→ 40,000 
8-hour max.→ 10,000 

Sulfur Dioxide (SO2) 24-hour max → 3.6 
annual avg → 0.7 

24-hour max → 5 
annual avg → 0.8 

24-hour max → 366 
annual avg → 78.5 

Particulate Matter 
(PM10) 24-hour max → 4.5 24-hour max.→ 101 24-hour max.→ 150 

*Background concentrations were obtained from Maryland air monitoring stations as follows:  
 

NO2 →  Monitoring Station on Old Court Rd, Lochern 
PM10  → Monitoring Station Hillen Rd, Baltimore City 
CO and SO2 → Monitoring Station in Essex, Baltimore County 
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TABLE III 
PREDICTED MAXIMUM OFF-SITE AMBIENT CONCENTRATIONS FOR  

TOXIC AIR POLLUTANTS EMITTED FROM THE FACILITY 
Toxic Air Pollutant PROJECTED WORST-

CASE FACILITY-WIDE 
EMISSIONS (lbs/hr) 

SCREENING LEVELS 
(µg/m3) 

PREDICTED 
MAXIMUM OFF-SITE 

GROUND LEVEL 
CONCENTRATIONS 

(μg/m3) 
Acenaphthene 

(CAS No. 83329) 
0.0000011 20.3 (8-hr) 0.0000076 (8-hr) 

Acenaphthylene 
(CAS No. 208968) 

0.0000067 24.6 (8-hr) 0.000046 (8-hr) 

Acetaldehyde 
(CAS No. 75070) 

0.0014 450 (1-hr) 
2300 (8-hr) 
5 (annual) 

0.014 (1-hr) 
0.0095 (8-hr) 

0.00083 (annual) 
Anthracene 

(CAS No. 120127) 
0.0000032 20 (8-hr) 0.000022 (8-hr) 

Antimony 
(CAS No. 7440360) 

0.0003 5 (8-hr) 0.0021 (8-hr) 

Arsenic 
(CAS No. 7440382) 

0.00062 0.1 (8-hr) 
0.002 (annual) 

0.0042 (8-hr) 
0.00037 (annual) 

Barium 
(CAS No. 7440393) 

0.00026 5 (8-hr) 0.0018 (8-hr) 

Benzo (g,h,i) perylene 
(CAS No. 191242) 

0.00000044 20 (8-hr) 0.000003 (8-hr) 

Beryllium 
(CAS No. 7440417) 

0.000026 0.0005 (8-hr) 
0.004 (annual) 

0.00018 (8-hr) 
0.000016(annual) 

Cadmium 
(CAS No. 7440439) 

0.0022 0.02 (8-hr) 
0.006 (annual) 

0.016 (8-hr) 
0.0013 (annual) 

Chromium 
(CAS No. 7440473) 

0.0003 5 (8-hr) 0.0021 (8-hr) 
 

Chromium VI 
(CAS No. 18540299) 

0.00014 0.01 (8-hr) 
0.0008 (annual) 

0.00096 (8-hr) 
0.000083 (annual) 

Cobalt 
(CAS No. 7440484) 

0.00014 0.2 (8-hr) 0.00093 (8-hr) 
 

Copper 
(CAS No. 7440508) 

0.00029 2 (8-hr) 0.002 (8-hr) 

Fluoranthene 
(CAS No. 206440) 

0.0000021 82 (8-hr) 0.000014 (8-hr) 

Fluorene 
(CAS No. 86737) 

0.0000042 20 (8-hr) 0.000029 (8-hr) 

Formaldehyde 
(CAS No. 50000) 0.00034 20.3 (8-hr) 

0.8 (annual) 
0.0023 (8-hr) 

0.0002 (annual) 
Hydrogen Chloride 
(CAS No. 7647010) 

3.02 29.8 (1-hr) 
165 (8-hr) 

29.6(1-hr) 
20.7 (8-hr) 

Hydrogen Fluoride 
(CAS No. 7664393) 

0.011 16.4 (1-hr) 
4.1 (8-hr) 

0.11 (1-hr) 
0.078 (8-hr) 

Lead 
(CAS No. 7439921) 

0.015 0.5 (8-hr) 0.11 (8-hr) 

Molybdenum 
(CAS No. 7439987) 

0.00017 5 (8-hr) 0.0011 (8-hr) 

Nickel 
(CAS No. 7440020) 

0.00038 1 (8-hr) 0.0027 (8-hr) 

Phenanthrene 
(CAS No. 85018) 

0.000023 9.8 (8-hr) 0.00016 (8-hr) 
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Toxic Air Pollutant PROJECTED WORST-
CASE FACILITY-WIDE 

EMISSIONS (lbs/hr) 

SCREENING LEVELS 
(µg/m3) 

PREDICTED 
MAXIMUM OFF-SITE 

GROUND LEVEL 
CONCENTRATIONS 

(μg/m3) 
Pyrene 

(CAS No. 129000) 
0.0000016 20 (8-hr) 0.000011 (8-hr) 

Selenium 
(CAS No. 7782492) 

0.00045 2 (8-hr) 0.0031 (8-hr) 

Silver 
(CAS No. 7440224) 

0.000073 0.1 (8-hr) 0.0005 (8-hr) 

Thallium 
(CAS No. 7440280) 

0.00086 0.2 (8-hr) 0.0059 (8-hr) 

Vanadium 
(CAS No. 7440622) 

0.00058 0.5 (8-hr) 0.004 (8-hr) 

Zinc 
(CAS No. 7440666) 

0.0041 1000 (1-hr) 
500 (8-hr) 

0.04 (1-hr) 
0.028 (8-hr) 

Total Dioxins and Furans 
(CAS No. 174016) 

0.000000014 0.0008 (8-hr) 0.000000096 (8-hr) 

 
The values represent maximum facility-wide emissions of toxic air pollutants during any 1-
hour period of facility operation. 
 
The values are based on worst-case emissions from the proposed facility and were predicted 
by EPA’s SCREEN3 model, which provides conservative estimations concerning the impact 
of pollutants on ambient air quality. 

 



DRAFT PERMIT  
 
Wes Moore 
 

Serena McIlwain 

Air and Radiation Administration 
1800 Washington Boulevard, Suite 720 

Baltimore, MD  21230 
 

 Construction Permit    Operating Permit 
 
 
PERMIT NO.         

As Listed on Page 2 
 
PERMIT FEE: 

1500.00 
 

DATE ISSUED: 
 
 
EXPIRATION DATE: 

In accordance with  
COMAR 26.11.02.04B 

 
 

 
SOURCE DESCRIPTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 This source is subject to the conditions described on the attached pages.  
 

Page 1 of 11 
 
      
Program Manager Director, Air and Radiation Administration 

Animal Crematory Facility. This Permit authorizes the installation of five (5) crematories to replace 
three (3) existing crematories. 
 
This Permit supersedes all previous Permits to Construct issued to Premises Number 043-0046. 
 
 
This Permit includes limitations on annual throughput in order that Brandywine Green, LLC may be 
recognized as a synthetic minor source with respect to emissions of oxides of nitrogen.  
 

LEGAL OWNER & ADDRESS 
Brandywine Green, LLC dba Agape Pet 
Services 
2 Daniels Way 
Cranston, RI 02921 
Attention:  Ms. Emily Larkin 
 Environmental Permitting Manager  

SITE 
Agape Pet Services 
19712 Shepherdstown Pike    
Boonsboro, MD 21713      
AI # 31943 



BRANDYWINE GREEN, LLC 
dba AGAPE PET SERVICES 

PERMIT-TO-CONSTRUCT CONDITIONS 
PREMISES NO. 043-0468 

 

 
 

Page 2 of 11 

 
INDEX 
Part A – General Provisions 
Part B – Applicable Regulations 
Part C – Construction Conditions  
Part D – Operating Conditions 
Part E – Notifications and Monitoring 
Part F – Record Keeping and Reporting 
Part G – Temporary Permit-To-Operate Conditions 
 
This permit covers the following registered installations: 
 
ARA Registration 

No. 
Description Installation Date 

043-0468-2-0039 Facultatieve Technologies ISI-1600 animal 
crematory* rated at 240pounds per hour 

2008 

043-0468-2-0040 Matthews Model IEB-40 animal 
crematory’*rated at 350 pounds per hour 

2013 

043-0468-1-0042 Matthews Model PPJr animal crematory rated 
at 75 pounds per hour 

2024 

043-0468-1-0043 Matthews Model PPJr animal crematory rated 
at 75 pounds per hour 

2024 

043-0468-2-0047 Matthews Model IEB-56 animal crematory 
rated at 400 pounds per hour 

2024 

043-0468-2-0048 Therm Tec IS18P6 animal crematory rated at 
300 pounds per hour 

2024 

043-0468-2-0049 Therm Tec IS18P6 animal crematory rated at 
300 pounds per hour 

2024 

 
 
 

Part A – General Provisions 
 
(1) The following Air and Radiation Administration (ARA) permit-to-construct 

application forms and supplemental information are incorporated into this permit 
by reference: 

 
(a) All valid applications for Emission Point Data (Form 5 EP) received at 

the Department prior to issuance of this permit.  This includes the 
Form 5EP applications received February 26, 2024, for the 
installation of five (5) animal crematories. 
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(b) All valid applications for Incinerators (Form 10) received at the 
Department prior to issuance of this permit.  This includes the Form 
10 applications received February 26, 2024, for the installation of five 
(5) animal crematories. 

 
(c) All valid Supplemental Information proof of zoning, site plan, and 

process diagram received at the Department prior to issuance of this 
permit.  This includes information the emission data, modeling and 
toxics reporting received February 26, 2024, for the installation of five 
(5) animal crematories. 

 
If there are any conflicts between representations in this permit and representations in 
the applications, the representations in the permit shall govern.  Estimates of 
dimensions, volumes, emissions rates, operating rates, feed rates and hours of 
operation included in the applications do not constitute enforceable numeric limits 
beyond the extent necessary for compliance with applicable requirements. 
 
(2) Upon presentation of credentials, representatives of the Maryland Department of 

the Environment (the “Department”) and the Washington County Health 
Department shall at any reasonable time be granted, without delay and without 
prior notification, access to the Permittee’s property and permitted to: 

 
(a) inspect any construction authorized by this permit; 
 
(b) sample, as necessary to determine compliance with requirements of 

this permit, any materials stored or processed on-site, any waste 
materials, and any discharge into the environment; 

 
(c) inspect any monitoring equipment required by this permit; 
 
(d) review and copy any records, including all documents required to be 

maintained by this permit, relevant to a determination of compliance 
with requirements of this permit; 

 
(e) obtain any photographic documentation or evidence necessary to 

determine compliance with the requirements of this permit; and 
 
(f) exercise its right of entry through use of an unmanned aircraft system 

to conduct inspections, collect samples, or make visual observations 
through photographic or video recordings to determine compliance 
with the requirements of this permit. 
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(3) The Permittee shall notify the Department prior to increasing quantities and/or 
changing the types of any materials referenced in the application or limited by 
this permit.  If the Department determines that such increases or changes 
constitute a modification, the Permittee shall obtain a permit-to-construct prior to 
implementing the modification. 

 
(4) Nothing in this permit authorizes the violation of any rule or regulation or the 

creation of a nuisance or air pollution. 
 
(5) If any provision of this permit is declared by proper authority to be invalid, the 

remaining provisions of the permit shall remain in effect. 
 

(6) This permit supersedes all previous permits-to-construct issued to premises 
number 043-0468. 

 
(7) Subsequent to issuance of this permit, the Department may impose additional 

and modified requirements that are incorporated into a State permit-to-operate 
issued pursuant to COMAR 26.11.02.13. 

 
 

Part B – Applicable Regulations 
 
(1) This source is subject to all applicable federal air pollution control requirements.  
 
(2) This source is subject to all applicable federally enforceable State air pollution 

control requirements including, but not limited to, the following regulations: 
 

(a) COMAR 26.11.01.04A(1) which provides that the Department may 
request sufficient testing to determine compliance with air quality 
regulations. 

 
(b) COMAR 26.11.01.07C, which requires that the Permittee report to 

the Department occurrences of excess emissions. 
 
(c) COMAR 26.11.02.04B, which states that a permit to construct or an 

approval expires if, as determined by the Department: 
 

(i) Substantial construction or modification is not commenced 
within 18 months after the date of issuance of the permit or 
approval, unless the Department specifies a longer period 
in the permit or approval; 
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(ii) Construction or modification is substantially discontinued 
for a period of 18 months after the construction or 
modification has commenced; or  

 
(iii) The source for which the permit or approval was issued is 

not completed within a reasonable period after the date of 
issuance of the permit or approval. 

 
(d) COMAR 26.11.02.09A, which requires that the Permittee obtain a 

permit-to-construct if an installation is to be modified in a manner that 
would cause changes in the quantity, nature, or characteristics of 
emissions from the installation as referenced in this permit. 

 
(e) COMAR 26.11.08.04A(1), which prohibits the Permittee to cause or 

permit the discharge of emissions from any incinerator, other than 
water in an uncombined form which is greater than 20 percent 
opacity.  

 
Exceptions. The requirements do not apply to emissions during start-
up, or adjustments or occasional cleaning of control equipment if: 

 
(i) The visible emissions are not greater than 40 percent 

opacity; and 
 

(ii) The visible emissions do not occur for more than 6 
consecutive minutes in any 60-minute period. 

 
(f) COMAR 26.11.08.05A(1) & A(3) which  requires the Permittee to limit 

the discharge of particulate matter to 0.10 grains per dry standard 
cubic foot or less when adjusted to 12 percent carbon dioxide. 

 
(3) This source is subject to all applicable State-only enforceable air pollution control 

requirements including, but not limited to, the following regulations: 
 

(a) COMAR 26.11.02.13A(1), which requires that the Permittee obtain 
from the Department, and maintain and renew as required, a valid 
State permit-to-operate. 

 
(b) COMAR 26.11.02.19C & D, which require that the Permittee submit 

to the Department annual certifications of emissions, and that the 
Permittee maintain sufficient records to support the emissions 
information presented in such submittals.   
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(c) COMAR 26.11.06.08 and 26.11.06.09, which generally prohibit the 
discharge of emissions beyond the property line in such a manner 
that a nuisance or air pollution is created. 

 
(d) COMAR 26.11.15.05, which requires that the Permittee implement 

“Best Available Control Technology for Toxics” (T – BACT) to control 
emissions of toxic air pollutants. 
 

(e) COMAR 26.11.15.06, which prohibits the discharge of toxic air 
pollutants to the extent that such emissions would unreasonably 
endanger human health. 

 
 

Part C – Construction Conditions  
 
(1) Except as otherwise provided in this part, the five (5) animal crematories that are 

replacing the three (3) existing animal crematories, shall be constructed in 
accordance with specifications included in the incorporated applications and in 
accordance with the specifications provided by the vendor and manufacturer. 

 
(2) The crematories shall be designed to limit particulate matter emissions to no 

more than 0.10 grains per standard cubic foot dry, adjusted to 12 percent carbon 
dioxide. 
 

(3) The crematories shall be equipped with a secondary combustion chamber 
capable of achieving a retention time of at least 1.0 second, and an operating 
temperature of at least 1600 ºF. 
 

(4) The crematories shall be equipped with temperature sensors and recorders to 
continuously monitor and record the temperature of the secondary combustion 
chamber during operation. 
 

(5) The crematory stacks shall be built to discharge exhaust at least 35 feet above 
the ground. 

 
 

Part D – Operating Conditions 
 
(1) Except as otherwise provided in this part, all registered equipment shall be 

operated in accordance with specifications included in the application and any 
operating procedures recommended by equipment vendors unless the Permittee 
obtains from the Department written authorization for alternative operating 
procedures. 
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(2) The Permittee shall keep the seven (7) animal crematories properly maintained 
and in good working condition so as to ensure full and continuous compliance with 
all applicable regulations. 
 

(3) Premises wide emissions of oxides of nitrogen (NOX) shall be less than 100 tons 
in any rolling 12-month period. 
 

(4) The Permittee shall comply with the following premises-wide operational 
limitations unless the Permittee can demonstrate, to the satisfaction of the 
Department, that compliance with all applicable air quality regulations and 
standards can be achieved at other conditions: 
 
(a) Only animal remains shall be cremated. 

 
(b) The Permittee shall not cremate more than 1,500 lbs of animal 

remains per hour. 
 

(c) The Permittee shall not cremate more than 12,000 lbs of animal 
remains in any 8-hour period. 

 
(d) The Permittee shall not cremate more than 10,000,000 lbs of animal 

remains in any rolling 12-month period. 
 

(e) The Permittee shall not combust any halogenated plastics, including 
polyvinyl chloride (PVC) body bags or PVC pipes. 

 
(f) The Permittee shall not combust any hazardous waste, or hospital, 

medical, and infectious waste as defined in COMAR 
26.11.08.01B(18). 

 
(g) The Permittee shall determine the weight of the remains to be 

cremated prior to each cremation. 
 

(h) The Permittee shall utilize the secondary chamber of the incinerator 
to comply with the T-BACT requirements of COMAR 26.11.15.05. 

 
(i) Prior to the initiation of cremation in the primary chamber, the 

secondary chamber shall be preheated until the gases leaving the 
secondary chamber attain a temperature of at least 1600 ºF.  
 

(j) While remains are being cremated, the Permittee shall maintain a 
secondary chamber temperature of at least 1600 oF. 
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(k) The Permittee shall set the recycle time for the cremation so that 
animal remains will not be cremated at a rate exceeding the 
throughput in 3(b, c, or d) above. 

 
(l) The exhaust gases from all crematory stacks shall discharge at least 

35 feet above the ground. 
 
 

Part E – Notifications and Monitoring 
 
(1) The Permittee shall notify the Department of the initial start-up date of the five (5) 

animal crematories within fifteen (15) days after the date. 
 
(2) While remains are cremated, the temperature of the flue gases at the outlet of 

the secondary combustion chambers shall be continuously monitored and 
recorded on a chart recorder or other continuous record keeping device.  The 
records shall show the dates and times of all recorded temperature readings. 

 
 

Part F – Record Keeping and Reporting 
 
(1) The Permittee shall maintain for at least five (5) years, and shall make available 

to the Department upon request, records of the following information for the 
animal crematories: 
 
(a) Charts or other continuous records of the flue gas temperature at the 

outlet of the secondary combustion chambers. The records must 
show the date and start time of each cremation. 
 

(b) A daily log of the following information: 
 
(i) the date and start time of each cremation; 
 
(ii) the approximate weight of each charge;  

 
(iii)    the total weight cremated per hour; 
 
(iv)  the total weight cremated per 8 hours; 
 
(v)  the total weight cremated per rolling 12-month period; and 

 
(vi) the duration of each cremation cycle. 
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(2) The Permittee shall maintain at the facility for at least five (5) years, and shall 
make available to the Department upon request, records necessary to support 
annual certifications of emissions and demonstrations of compliance for toxic air 
pollutants.  Such records shall include, if applicable, the following: 

 
(a) mass emissions rates for each regulated pollutant, and the total mass 

emissions rate for all regulated pollutants for each registered source 
of emissions; 

 
(b) accounts of the methods and assumptions used to quantify 

emissions; 
 

(c) all operating data, including operating schedules and production 
data, that were used in determinations of emissions; 

 
(d) amounts, types, and analyses of all fuels used; 
 
(e) any records, the maintenance of which is required by this permit or 

by State or federal regulations, that pertain to the operation and 
maintenance of continuous emissions monitors, including:  

 
(i) all emissions data generated by such monitors; 

 
(ii) all monitor calibration data; 

 
(iii) information regarding the percentage of time each monitor was 

available for service; and 
 

(iv) information concerning any equipment malfunctions. 
 
(f) information concerning operation, maintenance, and performance of 

air pollution control equipment and compliance monitoring 
equipment, including: 

 
(i) identifications and descriptions of all such equipment; 

 
(ii) operating schedules for each item of such equipment; 

 
(iii) accounts of any significant maintenance performed; 

 
(iv) accounts of all malfunctions and outages; and 

 
(v) accounts of any episodes of reduced efficiency. 
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(g) limitations on source operation or any work practice standards that 
significantly affect emissions; and 

 
(h) other relevant information as required by the Department. 

 
(3) The Permittee shall submit to the Department by April 1 of each year a 

certification of emissions for the previous calendar year.  The certifications shall 
be prepared in accordance with requirements, as applicable, adopted under 
COMAR 26.11.01.05 – 1 and COMAR 26.11.02.19D. 

 
(a) Certifications of emissions shall be submitted on forms obtained from 

the Department. 
 
(b) A certification of emissions shall include mass emissions rates for 

each regulated pollutant, and the total mass emissions rate for all 
regulated pollutants for each of the facility’s registered sources of 
emissions. 

 
(c) The person responsible for a certification of emissions shall certify 

the submittal to the Department in the following manner: 
 

“I certify under penalty of law that this document and all attachments 
were prepared under my direction or supervision in accordance with 
a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted.  Based on my inquiry of the 
person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted 
is, to the best of my knowledge and belief, true, accurate, and 
complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and 
imprisonment for knowing violations.” 

 
(4) The Permittee shall submit to the Department by April 1 of each year a written 

certification of the results of an analysis of emissions of toxic air pollutants from 
the Permittee’s facility during the previous calendar year.  Such analysis shall 
include either:  
 
(a) a statement that previously submitted compliance demonstrations for 

emissions of toxic air pollutants remain valid; or 
 

(b) a revised compliance demonstration, developed in accordance with 
requirements included under COMAR 26.11.15 & 16, that accounts 
for changes in operations, analytical methods, emissions 
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determinations, or other factors that have invalidated previous 
demonstrations. 

 
(5) The Permittee shall report, in accordance with requirements under COMAR 

26.11.01.07, occurrences of excess emissions to the Compliance Program of the 
Air and Radiation Administration. 

 
 

Part G – Temporary Permit-to-Operate Conditions 
 
(1) This permit-to-construct shall also serve as a temporary permit-to-operate that 

confers upon the Permittee authorization to operate the five (5) animal 
crematories, for a period of up to 180 days after initiating operation of the first 
unit. 
 

(2) During the effective period of the temporary permit-to-operate the Permittee shall 
operate the new installation as required by the applicable terms and conditions of 
this permit-to-construct, and in accordance with operating procedures and 
recommendations provided by equipment vendors. 

 
(3) The Permittee shall submit to the Department an application for a State permit-

to-operate no later than 60 days prior to expiration of the effective period of the 
temporary permit-to-operate. 



MARYLAND DEPARTMENT OF THE ENVIRONMENT 
 

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
 

AIR AND RADIATION ADMINISTRATION 
 

SUPPLEMENTAL INFORMATION REFERENCES 
 
 
The Code of Maryland Regulations (COMAR) is searchable by COMAR citation at the 
following Division of State Documents website: 
  https://dsd.maryland.gov/Pages/default.aspx 
 
The Code of Federal Regulations (CFR), including New Source Performance Standards 
(NSPS) at 40 CFR, Part 60 and National Emission Standards for Hazardous Air 
Pollutants (NESHAP) at 40 CFR, Parts 61 and 63, is searchable by CFR citation at the 
following U.S. Government Publishing Office website: 
  http://www.ecfr.gov 
 
Information on National Ambient Air Quality Standards (NAAQS) is located at the 
following U.S. Environmental Protection Agency (EPA) website: 
  https://www.epa.gov/criteria-air-pollutants/naaqs-table 
 
Information on Maryland’s Ambient Air Monitoring Program is located at the following 
Maryland Department of the Environment website: 
 http://mde.maryland.gov/programs/Air/AirQualityMonitoring/Pages/index.aspx 
 
Information on the U.S. EPA’s Screen3 computer model and other EPA-approved air 
dispersion models is located at the following U.S. EPA website: 
 https://www.epa.gov/scram/air-quality-dispersion-modeling-screening-models 
 
Information on the U.S. EPA TANKS Emission Estimation Software is located at the 
following U.S. EPA website: 
https://www.epa.gov/air-emissions-factors-and-quantification/tanks-emissions-
estimation-software-version-5 
 
 
Information on the U.S. EPA Emission Factors and AP-42 is located at the following 
U.S. EPA website: 
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-
emission-factors 
 

https://dsd.maryland.gov/Pages/default.aspx
http://www.ecfr.gov/
https://www.epa.gov/criteria-air-pollutants/naaqs-table
http://mde.maryland.gov/programs/Air/AirQualityMonitoring/Pages/index.aspx
https://www.epa.gov/scram/air-quality-dispersion-modeling-screening-models
https://www.epa.gov/air-emissions-factors-and-quantification/tanks-emissions-estimation-software-version-5
https://www.epa.gov/air-emissions-factors-and-quantification/tanks-emissions-estimation-software-version-5
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emission-factors
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emission-factors
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