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Introduction, Authors, and Disclaimers 
 
The Mid-Atlantic Regional Air Management Association (MARAMA) is a coalition of ten (10) 
Mid-Atlantic air pollution control agencies. MARAMA’s goal is to improve the capabilities of 
member agencies and to assist with agency coordination to prevent and reduce air pollution in the 
Mid-Atlantic Region. To this end, MARAMA, at the ask of the Board of Directors, started a 
Crematory workgroup consisting of air pollution control agency staff located across various states 
in the Northeastern, Mid-Atlantic, and Southeastern part of the U.S. The mission of the workgroup 
is to share, learn, and discuss air quality regulations, standards and information that pertain to 
crematory facilities in their regions. The need for more consistency across state and local agencies 
in the approaches used in regulating crematory facilities, as well as communicating and engaging 
with the public regarding crematories was and still is an important task for the workgroup. After a 
lot of hard work, many discussions, and time, this Best Practices document was created. This 
document covers the best practices for what the workgroup feels are the most important parts of 
regulating a crematory for protecting air quality. Please note that most crematories are minor 
sources and there are no federal requirements for them. As such, state requirements for minor 
sources, existing and new, vary significantly across the country. Rather than trying to differentiate 
new from existing crematory requirements and the language used in state regulations, the 
information in this document is compiled as generally accepted best practices for new or existing 
crematories. This document is for informational purposes only. No part of this document is 
intended to provide legal advice. You should always contact your local or state air agency for 
specific crematory air permitting requirements. 
 
Contributors: The MARAMA Crematory Workgroup 
 
Contact: Crematory Workgroup lead, Alexandra Garsteck, Deputy Director for MARAMA, 
agarsteck@marama.org 
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PERMITTING – HUMAN CREMATORIES 
 

Operating and Maintenance Conditions 
I. Allowable materials to be charged in unit include: 

1. Remains of deceased (human only), 
2. Cremation containers (made out of cardboard, medium density 

fiberboard, plywood, or pressboard), 
3. Wooden caskets (designed and marketed for cremation), 
4. Plastic film (containing no polyvinyl chloride (PVC)), and 

Exception – Case-by-case basis to protect the health and safety 
of the operator (i.e. COVID remains) and, therefore, using body 
bags containing PVC content may be necessary. 

5. Bedding and personal effects. 
II. Materials may not be allowed to be charged in unit include: 

1. Medical or infectious waste, 
2. Fiberglass caskets or coffins, 
3. Metal caskets or coffins, 
4. Lacquer/varnish/shellac covered caskets or coffins, 
5. Medical devices (pacemakers, defibrillators, etc.), 
6. Potentially hazardous remedial devices (e.g. radioactive implants, etc.) – 

remove from body prior to cremation, and 
7. Anything that can potentially harm or cause issues to the crematory 

unit’s operation.  
III. The maximum operating rate capacity of the crematory unit shall not 

exceed 150 lb/hr or the manufacturer’s recommended maximum operating 
rate capacity, if higher.   

IV. Not allowed to load charge and/or start cremation of charge until the 
secondary chamber’s temperature is at least 1,600 deg. F or the 
manufacturer’s recommendation if higher.  

1. Allow limited flexibility in secondary chamber temperature setting if a 
situation calls for the temperature to be changed during a corrective 
action and/or to execute a fix to the crematory unit. 

2. New/modified sources - Equip with automatic thermostats to maintain 
the secondary chamber temperature. 

V. Burner System – allowable fuel – natural gas, propane, or distillate oil. 
VI. Residence Time - The minimum secondary chamber residence time shall 

be one second or the manufacturer’s recommendation if greater. 
VII. Opacity monitoring equipment (new/modified sources). 

1. Required – Install and operate an opacity sensor in the exhaust stack of 
the crematory unit capable of alerting the operator of opacity present at 
the exhaust stack, so that the operator may make the necessary 
adjustments to eliminate the opacity. 

2. Optional - Install and operate an opacity monitoring device capable of 
activating an audible and visible alarm when the opacity of the exhaust 
gas downstream of the secondary chamber exceeds 5%. 

VIII. Only allow personnel who have been properly trained to operate the 
crematory unit. The crematory unit should be attended by a trained operator 
at all times when the unit is in operation. 
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IX. Calibration/maintenance of the crematory unit and control equipment: 
1. Operate and maintain this equipment in accordance with the 

manufacturer’s specifications and written recommendations. 
2. Annually calibrate the secondary chamber temperature and opacity 

monitoring devices, if applicable, or according to manufacturer's 
recommendations if more frequent.  

3. Perform inspections of the crematory and associated monitoring devices 
as recommended by the manufacturer. 

 
Monitoring and Record Keeping Conditions 

I. Monitoring 
1. Fuel Consumption: 

a. New/modified sources - Continuously monitor fuel consumption 
using a non-resettable totalizing fuel meter. 

b. Existing sources – Monitor fuel consumption daily, monthly, and 
consecutive 12-months. 

2. Continuously monitor the secondary combustion chamber temperature. 
3. Continuously monitor opacity at the exhaust stack via: 

a. New/modified sources 
i. An opacity sensor in the exhaust stack of the crematory 

unit that is capable of alerting the operator of opacity 
present at the exhaust stack, or 

ii. An optional electronic exhaust scanner system which 
initiates audible and visible alarms if the opacity of the 
exhaust gas downstream of the secondary chamber 
reaches 5% as measured by the scanner system. 

b. Existing sources (not employing an opacity sensor identified in 
(I. 3. a.)) - Verify compliance with the visible emission 
limitations through the following procedures: 

i. Observe the exhaust stack of the crematory unit 
periodically during each cremation cycle for the 
presence of visible emissions. 

ii. If any visible emissions are apparent, the permittee shall 
take immediate corrective action to eliminate the visible 
emissions, and 

iii. During the next cremation cycle, the permittee shall 
conduct visible emission observations to ensure the 
corrective action(s) were successful.  
 

II. Record Keeping 
1. The following records should be recorded and kept for each charge 

loaded into the crematory unit: 
a. Date; 
b. Identification or Tag number; 
c. Crematory unit operator’s name; 
d. Weight of charge loaded (in lb); 
e. Type and material composition of the cremation container; 
f. Cremation cycle start time and end time for each charge loaded; 
g. Total time of cremation (in minutes); and 
h. Charge rate or processing rate (in lb/hr) (calculated by dividing 

the charge loaded by the total time of cremation). 
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2. Make and keep records of (daily, monthly, and consecutive 12-month) 
totals for charges. 

3. Make and keep records of continuous monitoring of secondary 
combustion chamber temperature in deg. F. 

4. Make and keep records of the opacity monitoring at the exhaust stack. 
a. New/modified sources 

i. Records of opacity sensor activation and corrective 
actions made, or 

ii. Records of opacity as measured by the electronic 
scanner and corrective actions made. 

b. Existing sources 
i. Records of US EPA Method 9 readings, or other 

approved methods, during each cremation cycle, if 
applicable. 

5. Make and keep records of (daily, monthly, consecutive 12-month) fuel 
consumption. 

6. Make and keep records of any malfunction related to the crematory (e.g. 
crematory unit, burner system, control equipment, monitoring devices, 
etc.). Records shall include: 

a. Date and duration of malfunction; 
b. A description of the malfunction and a description of the 

circumstances surrounding the cause or likely cause of such 
malfunction; 

c. Estimated increase in emissions (for each permitted pollutant) 
during the event; 

d. A description of all corrective actions and preventative measures 
taken and/or planned with respect to such malfunction, and 

e. Date of such corrective actions and measures. 
7. Keep records of all maintenance, cleaning, and inspection activities.  
8. Make and keep records of all operator training. 
9. Keep records of manufacturer’s specifications and written 

recommendations of the crematory unit(s) and associated monitoring 
device(s). 

10. Keep calibration records for temperature and opacity monitoring devices, 
if applicable. 

11. Keep all records required by the permit for a period of no less than five 
(5) years and submit information to the state or local air agency upon 
request. 
 

III. Reporting 
Reporting requirements, including the definition of ‘malfunction’, should 
always follow state and/or local regulation(s) where the crematory is 
located. However, the following is an example of reporting requirement 
language for crematories: "Any violation of an emission limitation and/or 
malfunction shall be reported to the agency within 24 hours (or by 12:00 
noon the next business day following a weekend or holiday) of detection 
and followed by written notification within thirty (30) days".  
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Permit Limits 
I. Incorporating particulate matter (PM) and opacity/visible emissions (VE) 

limits into crematory permits is crucial for protecting air quality and public 
health. These limits help to control the release of harmful pollutants generated 
during the cremation process by: mitigating their impact on the environment 
and surrounding communities. By setting specific thresholds for PM and 
opacity, regulatory agencies can monitor compliance and enforce standards 
that protect air quality. Next are recommended pollutant limits for 
crematories: 

1. Particulate Matter – ranges from 0.08 - 0.12 gr/dscf corrected to 12% 
CO2 

To ensure compliant testing conditions, it is important to require 
adherence to 40 CFR Parts 60, 61, and 63, as applicable, 
including the specific U.S. EPA test methods referenced in the 
crematory’s permit. These methods should be clearly identified 
and aligned with the pollutant limits established in the permit. 
Communicate with the crematory’s representatives in advance of 
testing to confirm the appropriate methods and ensure 
consistency with regulatory expectations. 

2. Opacity/Visible Emissions – opacity shall not exceed 5% at any time. 
To ensure compliant testing conditions, it is important to require 
adherence to 40 CFR Parts 60, 61, and 63, as applicable, 
including the specific U.S. EPA test methods referenced in the 
crematory’s permit. These methods should be clearly identified 
and aligned with the pollutant limits established in the permit. 
Communicate with the crematory’s representatives in advance of 
testing to confirm the appropriate methods and ensure 
consistency with regulatory expectations. 

 
Sampling and Testing 

I.  New/modified source – Either perform a stack test during initial operation of 
the unit or, as an alternative, provide a copy of a stack test performed on an 
identical unit within the last five (5) years. 

II.  New/modified/existing source – The agency, at any time and for any reason, 
may require the permittee to conduct whatever tests are deemed necessary by 
the agency to determine the actual emission rate(s). 

Test methods could include but are not limited to US EPA Test Methods 
5/202 (PM), 7E (NOx), 9 (opacity), and 10 (CO). Testing for air toxics 
could include but is not limited to US EPA Test Methods 26A (HCl) and 
29 (metals, including Hg), etc. 

 

Ambient Impact Analysis 
Crematories have come under significant scrutiny by the public and may need to 
demonstrate that public health concerns are being adequately addressed.  To this 
end, agencies may require the permittee to submit a screening or refined 
dispersion modeling analysis for criteria pollutants such as PM2.5, NOx, etc. to 
demonstrate compliance with ambient air quality standards.  Furthermore, many 
states have air toxic guidelines or requirements that may require further analysis 
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such as screening or refined modeling to demonstrate that those impacts do not 
pose a public health risk. 
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PERMITTING – ANIMAL CREMATORIES 
 

Operating and Maintenance Conditions 
I. Allowable materials to be charged in unit include: 

1. Remains of deceased (animal only), 
2. Cremation containers (made out of cardboard, medium density 

fiberboard, plywood, or pressboard), 
3. Wooden caskets (designed and marketed for cremation), 
4. Plastic film (containing no polyvinyl chloride (PVC)), and  
5. Bedding and personal effects.  

II. Materials may not be allowed to be charged in unit include: 
1. Medical or infectious waste, 
2. Fiberglass caskets or coffins, 
3. Metal caskets or coffins, 
4. Lacquer/varnish/shellac covered caskets or coffins, 
5. Potentially hazardous remedial devices (e.g. radioactive implants, etc.) – 

remove from body prior to cremation, and 
6. Anything that can potentially harm or cause issues to the crematory 

unit’s operation. 
III. For single or multiple primary chambered units, the maximum operating 

rate capacity of any chamber of the crematory unit shall not exceed the 
manufacturer's recommended maximum operating rate capacity.  

(Note: Agencies should be aware that animal/pet crematory units are 
sometimes equipped with multiple primary chambers. A set of Best 
Practices for the permitting of multiple primary chambers is 
forthcoming.) 

IV. Not allowed to load charge and/or start cremation of charge in single or 
multi chamber unit until the secondary chamber’s temperature is at least 
1,600 deg. F or the manufacturer’s recommendation if higher. 

1. Allow limited flexibility in the secondary chamber temperature setting if 
a situation calls for the temperature to be changed during a corrective 
action and/or to execute a fix to the crematory unit. 

2. New/modified sources - Equip with automatic thermostats to maintain 
the secondary chamber temperature. 

V. Burner System – allowable fuel – natural gas, propane, or distillate oil. 
VI. Residence Time - The minimum secondary chamber residence time shall 

be one second or the manufacturer’s recommendation if greater. 
VII. Opacity monitoring equipment (new/modified sources) 

1. Required: Install and operate an opacity sensor in the exhaust stack of 
the crematory unit capable of alerting the operator of opacity present at 
the exhaust stack, so that the operator may make the necessary 
adjustments to eliminate the opacity. 

2. Optional: Install and operate an opacity monitoring device capable of 
activating an audible and visible alarm when the opacity of the exhaust 
gas downstream of the secondary chamber exceeds 5%. 

VIII. Only allow personnel who have been properly trained to operate the 
crematory unit. The crematory unit should be attended by a trained operator 
at all times when the unit is in operation. 
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IX. Calibration/maintenance of the crematory unit and control equipment: 
1. Operate and maintain this equipment in accordance with manufacturer’s 

specifications and written recommendations. 
2. Annually calibrate the secondary chamber temperature and opacity 

monitoring devices, if applicable, or according to manufacturer's 
recommendations if more frequent. 

3. Perform inspections of the crematory and associated monitoring devices 
as recommended by the manufacturer. 

 
Monitoring and Record Keeping Conditions 

I. Monitoring 
1. Fuel Consumption: 

a. New/modified sources - Continuously monitor fuel consumption 
using a non-resettable totalizing fuel meter. 

b. Existing sources – Monitor fuel consumption daily, monthly, and 
consecutive 12-months. 

2. Continuously monitor the secondary combustion chamber temperature. 
3. Continuously monitor opacity at the exhaust stack via: 

a. New/modified Sources 
i. An opacity sensor in the exhaust stack of the 

crematory unit that is capable of alerting the operator 
of opacity present at the exhaust stack, or 

ii. An optional electronic exhaust scanner system which 
initiates audible and visible alarms if the opacity of the 
exhaust gas downstream of the secondary chamber 
reaches 5% as measured by the scanner system. 

b. Existing sources (not employing an opacity sensor identified in 
(I. 3. a.)) - Verify compliance with the visible emission 
limitations through the following procedures: 

i. Observe the exhaust stack of the crematory unit 
periodically during each cremation cycle for the 
presence of visible emissions. 

ii. If any visible emissions are apparent, the permittee 
shall take immediate corrective action to eliminate the 
visible emissions, and 

iii. During the next cremation cycle, the permittee shall 
conduct visible emission observations to ensure the 
corrective action(s) were successful. 

II. Record Keeping 
1. The following records should be recorded and kept for each charge 

loaded into the crematory unit: 
a. Date; 
b. Identification or Tag number; 
c. Crematory unit operator’s name; 
d. Weight of charge loaded (in lb); 
e. Type and material composition of the cremation container; 
f. Cremation cycle start time and end time for each charge loaded; 
g. Total time of cremation (in minutes); and 
h. Charge rate or processing rate (in lb/hr) (calculated by dividing 

the charge loaded by the total time of cremation). 
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2. Make and keep records of (daily, monthly, and consecutive 12-month) 
totals for charges. 

3. Make and keep records of continuous monitoring of the secondary 
combustion chamber temperature in deg. F. 

4. Make and keep records of the opacity monitoring at the exhaust stack. 
a. New/modified sources 

i. Records of opacity sensor activation and corrective 
actions made, or 

ii. Records of opacity as measured by the electronic 
scanner and corrective actions made. 

b. Existing sources 
i. Records of US EPA Method 9 readings, or other 

approved methods, during each cremation cycle, if 
applicable. 

5. Make and keep records of (daily, monthly, consecutive 12-month) fuel 
consumption. 

6. Make and keep records of any malfunction related to the crematory (e.g. 
crematory unit, burner system, control equipment, monitoring devices, 
etc.). Records shall include: 

a. Date and duration of malfunction; 
b. A description of the malfunction and a description of the 

circumstances surrounding the cause or likely cause of such 
malfunction; 

c. Estimated increase in emissions (for each permitted pollutant) 
during the event; 

d. A description of all corrective actions and preventative measures 
taken and/or planned with respect to such malfunction, and 

e. Date of such corrective actions and measures. 
7. Keep records of all maintenance, cleaning, and inspection activities.  
8. Make and keep records of all operator training. 
9. Keep records of manufacturer’s specifications and written 

recommendations of the crematory unit(s) and associated monitoring 
device(s). 

10. Keep calibration records for temperature and opacity monitoring devices, 
if applicable. 

11. Keep all records required by the permit for a period of no less than five 
(5) years and submit information to the state or local air agency upon 
request. 
 

III. Reporting 
Reporting requirements, including the definition of ‘malfunction’, should 
always follow state and/or local regulation(s) where the crematory is 
located. However, the following is an example of reporting requirement 
language for crematories: "Any violation of an emission limitation and/or 
malfunction shall be reported to the agency within 24 hours (or by 12:00 
noon the next business day following a weekend or holiday) of detection 
and followed by written notification within thirty (30) days".  
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Permit Limits 
Incorporating particulate matter (PM) and opacity/visible emissions (VE) 
limits into crematory permits is crucial for protecting air quality and public 
health. These limits help to control the release of harmful pollutants generated 
during the cremation process by mitigating their impact on the environment 
and surrounding communities. By setting specific thresholds for PM and 
opacity, regulatory agencies can monitor compliance and enforce standards 
that protect air quality. Next are recommended pollutant limits for 
crematories: 

1. Particulate Matter – ranges from 0.08 - 0.12 gr/dscf corrected to 12% 
CO2 

To ensure compliant testing conditions, it is important to require 
adherence to 40 CFR Parts 60, 61, and 63, as applicable, 
including the specific U.S. EPA test methods referenced in the 
crematory’s permit. These methods should be clearly identified 
and aligned with the pollutant limits established in the permit. 
Communicate with the crematory’s representatives in advance of 
testing to confirm the appropriate methods and ensure 
consistency with regulatory expectations. 

2. Opacity/Visible Emissions – opacity shall not exceed 5% at any time. 
To ensure compliant testing conditions, it is important to require 
adherence to 40 CFR Parts 60, 61, and 63, as applicable, 
including the specific U.S. EPA test methods referenced in the 
crematory’s permit. These methods should be clearly identified 
and aligned with the pollutant limits established in the permit. 
Communicate with the crematory’s representatives in advance of 
testing to confirm the appropriate methods and ensure 
consistency with regulatory expectations. 

 

Sampling and Testing 
I. New/modified source – Either perform a stack test during initial operation of 

the unit or, as an alternative, provide a copy of a stack test performed on an 
identical unit within the last five (5) years. 

II. New/modified/existing source – The agency, at any time and for any reason, 
may require the permittee to conduct whatever tests are deemed necessary by 
the agency to determine the actual emission rate(s). 

Test methods could include but are not limited to US EPA Test Methods 
5/202 (PM), 7E (NOx), 9 (opacity), and 10 (CO). Testing for air toxics 
could include but is not limited to US EPA Test Methods 26A (HCl) and 
29 (metals, including Hg), etc. 

Ambient Impact Analysis 

Crematories have come under significant scrutiny by the public and may need 
to demonstrate that public health concerns are being adequately addressed.  To 
this end, agencies may require the permittee to submit a screening or refined 
dispersion modeling analysis for criteria pollutants such as PM2.5, NOx, etc. to 
demonstrate compliance with ambient air quality standards.  Furthermore, 
many states have air toxic guidelines or requirements that may require further 
analysis such as screening or refined modeling to demonstrate that those 
impacts do not pose a public health risk. 
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EMISSION FACTORS 
 
Air pollutant emission factors are used to estimate the amount of pollutants (criteria and air 
toxics) released into the air from various sources, including human/animal crematories. Next is 
an historical summary of crematory emission factors: 

Definition: Emission factors are coefficients that represent the amount of a specific pollutant 
emitted per unit of activity (e.g., per ton of material processed, per hour of operation). They help 
estimate emissions from sources when direct measurements are not available. 

Sources (including but are not limited to): 

1. CARB Testing/WebFIRE (1992 & 1997): Provided original emission factors for 
crematories, including measurements of various pollutants such as Total Hydrocarbons 
(THC), Nitrogen Oxides (NOx), and Particulate Matter (PM). Data was updated and 
corrected in EPA’s WebFIRE in 1997.  
a. Link to stack test report: Print Crematory Report 1992.tif (178 pages) (epa.gov) 

2. AP-42 Chapter 2.3 (1993): Established emission factors for medical waste incinerators, 
which were used as a reference for similar sources. AP-42 is a comprehensive guide 
developed by the EPA. 

3. Woodlawn Cemetery Testing (1999): Offered insights into emissions from a crematory 
equipped with a wet scrubber, influencing the understanding of how different 
technologies affect emission rates. 
a. Link to stack test report: Emission Test Evaluation of a Crematory at Woodlawn Cemetery 

in the Bronx, NY (epa.gov) 
4. NCDNR Memo (2009): Compiled data from several studies, including those from 

CARB and Woodlawn, to evaluate and update emission factors. Mentioned future EPA 
plans to include crematory emission factors in AP-42, though this update has not 
happened. 
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List of recommended Emission Factors for Human Crematories: 

Pollutant Emission Factor w/ Units* 
Source 

(from above and additional 
sources) 

Cadmium (Cd) 2.21E-04 lb/cremation 3 (Woodlawn) 

Carbon Monoxide (CO) 0.75 lb/cremation 2 (AP-42 Chapter 2.3) 

Formaldehyde (NH3) 3.40E-05 lb/cremation 

California Air Resources 
Board – California Air 

Toxics Emission Factors 
(CARB CATEF) 

Hydrogen Chloride (HCl) 0.302 lb/cremation 3 (Woodlawn) 

Lead (Pb) 1.53E-03 lb/cremation 3 (Woodlawn) 

Mercury (Hg) 
Max – 1.30E-02 lb/cremation 

Avg. – 4.88E-03 lb/cremation 

Max - CT Dept. of Energy 
& Environmental 

Protection 

Avg. - California Air 
Resources Board – 

California Air Toxics 
Emission Factors (CARB 

CATEF) 

Nitrogen Oxide (NOx) 2.00 lb/cremation 2 (AP-42 Chapter 2.3) 

Particulate Matter (PM/PM10/PM2.5) 0.525 lb/cremation 2 (AP-42 Chapter 2.3) 

Sulfur Dioxide (SO2) 0.308 lb/cremation 2 (AP-42 Chapter 2.3) 

Total Dioxins and Furans 1.40E-09 lb/cremation 1 (EPA’s WebFIRE) 

Volatile Organic Compounds (VOC) 0.225 lb/cremation 2 (AP-42 Chapter 2.3) 

*Note: The assumed average body weight per cremation used for the emission factors is 150 lb. 
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Stack testing results to support and justify the current emission factors being utilized by 
agencies: 

 

1. Matthews Testing in Orlando, FL (2004 & 2005) 
a. Unit – Matthews Cremation Division Model IE43-PPII, Power-Pak II.  
b. Conducted testing for: sulfur dioxide (SO2), nitrogen oxides (NOx), carbon monoxide 

(CO), volatile organic compounds (VOC), particulate matter (PM), hydrogen chloride 
(HCl) and visible emissions/opacity (VE). 

Results (2004): 

Pollutant Result Permit Limit 

NOx 292 ppmvd @ 7% O2 - 

CO 2.96 ppmvd @ 7% O2 100 ppmvd @ 7% O2 

SO2 47.67 ppmvd @ 7% O2 - 

VOC 1.6 ppmvd @ 7% O2 - 

HCl 43.43 ppmvd @ 7% O2 - 

Total PM 0.0231 gr/dscf @ 7% O2 0.080 gr/dscf @ 7% O2 

Opacity (VE) 0.0% 
5% except for 20% up to 

3 minutes/hour 

 

Results (2005): 

Pollutant Result Permit Limit 

Total PM 0.055 gr/dscf @ 7% O2 0.080 gr/dscf @ 7% O2 

CO 2.2 ppmvd @ 7% O2 100 ppmvd @ 7% O2 

Opacity (VE) 0.0% 
5% except for 20% up to 3 

minutes/hour 
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2. Eastern Crematorium in Philadelphia, Pennsylvania (August 2017, November 
2022) 

I. Unit – B&L Cremation Systems Model #N-20. 
II. Conducted testing for: total particulate matter (PM), Cadmium (Cd), Lead (Pb), 

Mercury (Hg), and visible emissions/opacity (VE). 

Results (August 2017): 

Pollutant Result 

Total PM 
0.013 gr/dscf @ 7% O2 

0.098 lb/hr 

Cadmium 1.60E-05 lb/hr 

Lead 0.0 lb/hr 

Mercury 9.72E-08 lb/hr 

 

Results (November 2022): 

Pollutant Result Permit Limit 

Total PM 0.0062 gr/dscf @ 7% O2 0.03 gr/dscf @ 7% O2 
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3. Harmony Grove Cemetery in Salem, Massachusetts (August 2023)* 
I. Unit – Matthews Cremation Division Model IE43-PPI, Power-Pak I. 

II. Conducted testing for: nitrogen oxides (NOx), carbon monoxide (CO), particulate 
matter (PM), and visible emissions/opacity (VE). 

Results (average of three runs): 

Pollutant Result Permit Limit Result Permit Limit 

NOx 132.59 ppmvd @ 7% O2 100 ppmvd @ 7% O2 0.48 lb/hr 0.436 lb/hr 

CO 7.87 ppmvd @ 7% O2 50 ppmvd @ 7% O2 0.02 lb/hr 0.133 lb/hr 

PM (filterable) 0.0304 gr/dscf @ 7% O2 - 0.13 lb/hr - 

PM (condensable) 0.0031 gr/dscf @ 7% O2 - 0.01 lb/hr - 

Total PM 0.033 gr/dscf @ 7% O2 0.060 gr/dscf @ 7% O2 0.143 lb/hr 0.313 lb/hr 

Opacity (VE) 
1.0 %, 0.2% and 0.0% 

(highest 6-minute average for 
each run) 

5% - - 

 
*Note: Based on the emissions test results, MassDEP may re-evaluate the BACT determination (NOx and 
CO ppm limits) for the project or may seek another stack test.  Based on the modeling analysis conducted 
as part of the permitting process, the measured NOx emission rate will neither cause nor contribute to a 
condition of air pollution.  
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COMPLIANCE AND ENFORCEMENT 
 

Inspections 
I. Purpose of Inspections: 

1. Public health protection – ensures that crematories operate within 
established air quality standards, minimizing harmful emissions that can 
impact public health. 

2. Environmental protection – helps prevent air pollution by ensuring that 
crematory operations do not exceed permitted emissions, protecting the 
environment and local ecosystems. 

3. Regulatory compliance - confirms that crematories adhere to federal, 
state, and local regulations, including the Clean Air Act and other 
relevant environmental laws. 

4. Community Assurance - builds trust within the community by 
demonstrating that crematories are committed to responsible operations 
and environmental stewardship. 

II. Types of Inspections: 
1. Full Compliance Evaluations (FCEs) 

a. Recommend regulatory agency having the right to inspect at any 
time for any reason, and/or 

b. Conducting an FCE at least once during the facility’s permit 
term. 

2. Complaint Investigations / Inspections 
Recommend conducting at any time a public complaint is 
received by the regulatory agency regarding a crematory in their 
jurisdiction. 

III. Preparing for Inspections: 
1. Announced Inspections 

a. Reach out to the main crematory contact to schedule a day and 
time for inspection. 

b. Try to pick a day and time when the crematory is expected to be 
active so you can see operating conditions live.  

c. Review current permit, if applicable, and/or rules/regulations 
that apply to crematory. 

d. Review previous enforcement actions, if applicable. 
2. Unannounced Inspections/Investigations  

a. Review any public complaints that have been received by the 
regulatory agency that prompted the unannounced 
inspection/investigation. 

b. Community Engagement with Complaints 
When addressing public complaints about air quality 
related to crematories, inquiries should be 
acknowledged, and general information on regulations 
and compliance measures may be provided. 

c. Review current permit, if applicable, and/or rules/regulations 
that apply to crematory. 

d. Review previous enforcement actions, if applicable. 
IV. Conducting Inspections: 

1. What to look for? 
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Use the crematory permit and/or state/local rules and regulations 
as a guide to conduct the inspection. 

2. Common to do list for crematories: 
a. Observe the secondary chamber temperature for the duration of 

the cremation to ensure the proper temperature is being 
maintained according to the crematory’s permit and/or state/local 
regulations. 

b. Observe the stack outlet for signs of opacity for the duration of 
the cremation. 

c. If available, have two inspectors on-site – one inspector inside 
watching the actual cremation from beginning to end, and the 
other inspector outside observing opacity at the stack outlet from 
the beginning to end of the cremation. 

d. If an air inspector observes anything out of the ordinary or 
suspects any non-air violations, they should document the issue 
and refer it to the appropriate department or regulatory authority 
for further investigation and resolution. 

3. How to communicate non-compliant findings with owner/operator 
If non-compliant findings or violations are found, an 
enforcement action may be taken. Enforcement actions could 
include but are not limited to a warning letter, a request for 
corrective action, Notice of Violations (NOVs), fines, etc. 

4. Community Engagement with Complaints 
Once a complaint investigation / inspection has concluded, the 
public may be informed of the general outcome, relevant 
regulatory context, and any applicable next steps. However, the 
regulating entity must not disclose personally identifiable 
information (PII) or any speculative or unverified details. 

  



      Air Quality Best Practices for Crematories 
 

20 

CONCLUSION 
 
The goal of the MARAMA Crematory Workgroup is for this Air Quality Best Practices for 
Crematories document to continue to evolve as new information becomes available. This 
document will be updated as needed. Please remember that the information in this document is 
compiled as generally accepted best practices for new or existing crematories. This document is 
for informational purposes only and no part of this document is intended to provide legal advice. 
You should always contact your local or state air agency for specific crematory air quality 
requirements and regulations. 


