
BACT Size: Minor Source BACT PET CREMATORY

CATEGORY: INCINERATOR/CREMATORY

SMAQMD BACT CLEARINGHOUSE

60 ppm at 3% O2 or 0.073 lb/MMBtu

=> 1200F

No Standard

Natural gas fired

No Standard

Natural gas fired with secondary chamber operating at => 1600F

No Standard

BACT Determination Date:BACT Determination Number:

Secondary chamber => 1500F

Permit Number:

PET CREMATORYEquipment Description:

Equipment Location: TREASURED PETS

4601 PELL DR

SACRAMENTO, CA

Equipment Information

Unit Size/Rating/Capacity: 19,710 MMBtu NG/yr and <= 681 ton charge/yr

BACT Determination Information

No Standard

Natural gas fired and secondary combustion chamber (afterburner) => 1600F
ROCs Standard:

Technology 

Description:

Basis:

NOx Standard:

Technology 

Description:

Basis:

SOx Standard:

Technology 

Description:

Basis:

PM10 Standard:

Technology 

Description:

Basis:

CO Standard:

Technology 

Description:

Basis:

District Contact:

Achieved in Practice

Achieved in Practice

Achieved in Practice

Achieved in Practice

Achieved in Practice

25091

Printed: 3/7/2018

Comments: Nox standard is based on emissions from natural gas combustion only (not with the charge).  BACT was based on a total 
burner rating of 4.5 MMBtu/hr operating at 4,380 hours/year (19,710 MMBtu/year) for natural gas combustion  and a charge 
rate of 681 ton/year for the combustion of the animals.  TBACT was determined to be equivalent to BACT.  BACT 
determination was processed under A/Cs 25086 & 25091.

Felix Trujillo        Phone No.: (916) 874 - 7357        email:   ftrujillo@airquality.org

145 1/13/2017

No Standard

Natural gas fired with secondary chamber operating at => 1600F
PM2.5 Standard:

Technology 

Description:

Basis: Achieved in Practice

LEAD Standard:

Technology 

Description:

Basis:  
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777 12th Street, Third Floor 

 

Sacramento, CA 95814 

 

 
BEST AVAILABLE CONTROL TECHNOLOGY & TOXIC BEST AVAILABLE 

CONTROL TECHNOLOGY DETERMINATION 
 

DETERMINATION NO.: 145 

DATE: December 13, 2016 

ENGINEER: Felix Trujillo, Jr. 

Category/General Equip 
Description: Pet Crematory 

Equipment Specific Description: Pet Crematory 

Equipment Size/Rating: 

Minor Source BACT;4.5 MMBtu/hr Burners @ 4,380 
hours/year of operation (19,710 MMBtu/year) and ≤ 
681 Tons Charge/year 

Previous BACT Det. No.: N/A 

 
 
 
A review of the SVCAPCD, SCAQMD and BAAQMD BACT Clearinghouses showed no 
distinction between a pet crematory and human crematory. A prior version (BACT No. 1.9.3.A) 
of the SJVAPCD’s crematory BACT was based on a pet crematory.  The SMAQMD performed 
a BACT determination (No. # 133) for a Human crematory on 7/12/16.  Therefore, BACT No. 133 
will be referenced for this new BACT. 
 
This BACT was determined under the project for A/C’s 25086 & 25901 (Treasured Pets).  The 
BACT was based on the largest crematory (A/C 25091).   

 
BACT ANALYSIS 

 
A:  ACHIEVED IN PRACTICE (Rule 202, §205.1a) 
 
The following control technologies are currently employed as BACT for crematories.  
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District/ Agency Best Available Control Technology (BACT) Requirements 

US EPA 

BACT 
Source: EPA/ RACT/BACT/LEAR Clearinghouse 
 

Crematory 

VOC No Standard 

NOx No Standard 

SOx No Standard 

PM10 No Standard 

PM2.5 No Standard 

CO No Standard 

 
Rule Requirements 
None 

 

District/ Agency Best Available Control Technology (BACT)/ Requirements 

ARB 

BACT 
Source: ARB BACT Clearinghouse 
 

Crematory 

VOC No Standard 

NOx No Standard 

SOx No Standard 

PM10 No Standard 

PM2.5 No Standard 

CO No Standard 

 
 
Rule Requirements 
None 

 

  

https://cfpub.epa.gov/rblc/index.cfm?action=Search.BasicSearch&lang=en
http://www.arb.ca.gov/bact/bactnew/rptpara.htm
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District/ Agency Best Available Control Technology (BACT)/ Requirements 

SMAQMD 

 
BACT 
 

From SMAQMD BACT #133 issued on 7/21/16 

VOC No Standard, Natural gas-fired with secondary chamber operating at 
≥1600 oF. 

NOx 60 ppm @ 3% O2 or 0.073 lb/MMBtu 

SOx No Standard, Natural Gas Fired 

PM10  No Standard, Natural gas-fired with secondary chamber operating at 
≥1600 oF 

PM2.5 No Standard 

CO No Standard, Secondary Chamber ≥ 1500 oF 

 
 
Rule Requirements 
None 

 

District/ Agency Best Available Control Technology (BACT)/ Requirements 

South Coast 
AQMD 

BACT 
 

From SCAQMD BACT Guidelines for Non Major Polluting Facilities, Page 36 

VOC No Standard, Natural Gas, Secondary Chamber ≥ 1500 oF 

NOx No Standard, Natural Gas 

SOx No Standard, Natural Gas 

PM10 No Standard, Natural Gas, Secondary Chamber ≥ 1500 oF 

PM2.5 No Standard 

CO No Standard 

 
 
Rule Requirements 

 

Regulation XI, Rule 1147 NOx Reductions from Miscellaneous Sources 
 (9/9/11) 

 

The purpose of this rule is to reduce nitrogen oxide emissions from gaseous and 
liquid fuel fired combustion equipment as defined in the rule.  The rule requires 
than on or after January 1, 2010 any person owning or operating a unit subject to 
the rule shall not operate the unit in a manner that exceeds the applicable nitrogen 
oxide emission limits specified in table 1 at the time a District permit is required 
for operation of a new, relocated or modified unit.  New, modified or relocated 
crematories fired at greater than or equal to 1200 oF cannot exceed 60 ppm at 3% 
O2 or 0.073 lb/MMBtu, Per Table 1 of this rule. A phone call to SCAQMD (Derek 
Hollinshead, 909-396-2275), permitting department confirmed that the NOx 
standard is for the burner operation only and not the cremation process (from 
BACT determination #133). 

http://www.aqmd.gov/docs/default-source/bact/bact-guidelines/part-d---bact-guidelines-for-non-major-polluting-facilities.pdf?sfvrsn=4
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Requirements Table Rule 1147 
 

Table 1 – 

NOx 

Emission 

Limit 

Equipment 

Category(ies)  

NOx Emission Limit  

PPM @ 3% O2, dry or Pound/mmBtu heat input  

Process Temperature  

Gaseous 

Fuel-Fired 

Equipment  

≤ 800° F  > 800 ° F 

and < 

1200° F 

≥ 1200 ° 

F  

Afterburner, 

Degassing Unit, 

Remediation 

Unit, Thermal 

Oxidizer, 

Catalytic 

Oxidizer or 

Vapor 

Incinerator 1  

30 ppm or 0.036 lb/mmBtu  60 ppm 

or 0.073 

lb/mmBtu  

60 ppm 

or 0.073 

lb/mmBtu  

1. Emission limit applies to burners in units fueled by 100% natural gas that are used to 
incinerate air toxics, VOCs, or other vapors; or to heat a unit. The emission limit applies 
solely when burning 100% fuel and not when the burner is incinerating air toxics, VOCs, 
or other vapors. The unit shall be tested or certified to meet the emission limit while 
fueled with natural gas.  
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District/ Agency Best Available Control Technology (BACT)/ Requirements 

San Diego 
County APCD 

BACT 
 

From SDCAPCD NSR Requirements for BACT 

VOC No Standard 

NOx No Standard 

SOx No Standard 

PM10 No Standard 

PM2.5 No Standard 

CO No Standard 

 
 
Rule Requirements 
None 

 

District/ Agency Best Available Control Technology (BACT)/ Requirements 

Bay Area 
AQMD 

BACT 
 

From BAAQMD BACT Guideline – Crematory 

VOC No Standard, Secondary Combustion ≥ 1500 oF 

NOx No Standard, Natural Gas Fired 

SOx No Standard, Natural Gas Fired 

PM10 
 
 

No Standard, Secondary Combustion ≥ 1600 oF (set Point at 1650 
oF) 

PM2.5 No Standard 

CO No Standard, Secondary Chamber ≥ 1500 oF 

 
 
Rule Requirements 
None 

 

  

http://www.sandiegocounty.gov/content/dam/sdc/apcd/PDF/Misc/APCD_bact.pdf
http://data.baaqmd.gov/pmt/bactworkbook/
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District/ Agency Best Available Control Technology (BACT)/ Requirements 

San Joaquin 
Valley APCD 

BACT 
 

From SJVAPCD BACT Guidelines – Crematory – Natural Gas Fired 

VOC No Standard, Natural gas fuel and a secondary combustion chamber 
(afterburner) ≥ 1600 oF 

NOx No Standard, Natural Gas Fuel 

SOx No Standard, Natural Gas Fuel 

PM10 
 
 

No Standard, Natural gas fuel and a secondary combustion chamber 
(afterburner) ≥ 1600 oF 

PM2.5 No Standard 

CO No Standard 

 
 
Rule Requirements 
None 

 

The following control technologies have been identified and are ranked based on stringency: 
 

SUMMARY OF ACHIEVED IN PRACTICE CONTROL TECHNOLOGIES 

VOC No Standard 
1) Natural gas fuel and a secondary combustion chamber (afterburner) ≥ 1600 oF, 

SMAQMD, SJVUAPCD 
2) Natural gas fuel and a secondary combustion chamber (afterburner) ≥ 1500 oF, 

SMAQMD, BAAQMD 

NOx 60 ppm at 3% O2 or 0.073 lb/MMBTU measurement of the fuel burned only, SCAQMD 

SOx No Standard, Natural Gas Fuel. 

PM10 No Standard, 
1)  Natural gas-fired with secondary chamber operating at ≥1600 oF SMAQMD, 

SJVAPCD, BAAQMD 
2) Natural Gas, Secondary Chamber ≥ 1500 oF, SCAQMD 

PM2.5 No Standard 

CO No Standard, Secondary Chamber ≥ 1500 oF, BAAQMD 

 

 

 

 

 

 

 

http://www.valleyair.org/busind/pto/bact/chapter1.pdf
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The following control technologies have been identified as the most stringent, achieved in 
practice control technologies: 

BEST CONTROL TECHNOLOGIES ACHIEVED 

Pollutant Standard Source 
VOC No Standard,   Natural gas fuel and a secondary combustion 

chamber (afterburner) ≥ 1600 oF 
SMAQMD, SJVUAPCD 

 

NOx 
60 ppm at 3% O2 or 0.073 lb/MMBTU at a process temperature 
of  ≥ 1200 oF 

SCAQMD 

SOx 
No Standard, Natural Gas Fired SCAQMD, SMAQMD, 

BAAQMD, SJVAPCD  

PM10 
No Standard, Natural gas-fired with secondary chamber 
operating at ≥1600 oF 

SMAQMD, SJVAPCD, 
BAAQMD 

 
PM2.5 No Standard  
CO No Standard, Secondary Chamber ≥ 1500 oF  BAAQMD 

 

B.  TECHNOLOGICALLY FEASIBLE AND COST EFFECTIVE (Rule 202, §205.1.b.): 
 
Technologically Feasible Alternatives: 
Any alternative basic equipment, fuel, process, emission control device or technique, singly or in 
combination, determined to be technologically feasible and cost effective by the Air Pollution 
Control Officer.  
 
Updated in 2005, the SJVAPCD lists the use of a baghouse with a dry scrubber or a wet scrubber 
as technologically feasible for the control of SOx, the use of a venturi scrubber for the control of 
PM10 and the use of selective catalytic reduction (SCR) or a low NOx burner for the control of 
NOx. The control strategies appear to be carryovers from other natural gas combustion 
operations and do not appear to be fully evaluated for a crematory. The BAAQMD evaluated the 
same source category in 2007 and do not list a baghouse, venturi scrubber, the use of an SCR 
or a low NOx burner as technologically feasible options.  No other district lists these options as 
technologically feasible either. Additionally SMAQMD contacted SJVAPCD (Manuel Salinas, 
559-230-5833) and verified that an SCR, low NOx burner, baghouse or scrubber has not been 
installed on any crematories to date.  Irrespective of the discussion above that questions San 
Joaquin’s intent for listing add on controls as being technologically feasible for a crematory 
application, the following analysis will assume that add on controls are technologically feasible 
and a cost effectiveness determination needs to be conducted to determine if add on controls 
are in fact considered cost effective.  The driving factor for this BACT determination is the multi-
pollutant cost effectiveness thresholds for SOx and PM10 calculated down below.  The limiting 
factor was based on yearly cremation of 681 tons/year and assuming the 4.5 MMBtu/hr burners 
operate 12 hours/day and 365 days/year.  The life of the equipment was based on the life 
recommended in the cost manual.  The interest was based on the previous 6-month average 
interest rate on US Treasury Securities + 2 points and rounding up to the next integer rate.  The 
labor costs were based on data from the Bureau of Labor Statistics (operating labor: Occupation 
Code 49-9099, maintenance labor: Occupation Code 51-9051).  
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NOx: 
A cost effectiveness analysis was done to determine if an SCR system could be considered cost 
effective to control the NOx from a crematory and is calculated in Appendix A of this document. 
The crematory is estimated to have a burner that when fired only on natural gas with no body 
will emit NOx at less than 60 PPM.  To estimate the NOx emissions attributed to the burning of 
the charge, AP-42 Chapter 2.3 - Medical Waste Incineration Table 2.3-1 was used.  This value 
for NOx is 3.56 lb of NOx per ton of charge.  The NOx emissions from natural gas coumbustion 
were based on the total burner rating of 4.5 MMBtu/hr and an operation time of 12 hours/day and 
365 days/year.  As a worst case assumption, and consistent with the crematory permitting 
manual of the BAAQMD, the NOx emission factor that is used in this analysis will be the 
combined emission factor of 5.67 lb of NOx/ton of charge which includes the emission factor of 
natural gas combustion added to the emission factor from burning of the charge. 
   
The total charge would be 720 tons per year. With an SCR NOx control efficiency of 90%, the 
NOx emissions from the crematory is calculated to be 0.19 tons per year (681*5.67*(1-
0.9)/2000=0.19). 
 
A cost for a SCR system was estimated using EPA’s Cost Control Manual, 6th Edition. The SCR 
sizing criteria for which the costs are based are primarily determined from the exhaust flow rate 
and temperature.  The spreadsheet that was used determines the flow rate from the burner 
rating.  However, a crematory unit’s flow rate is much larger than the flow rate estimated from 
the burner rating alone as it is dependent on exhaust generated from natural gas combustion, 
exhaust generated from the charge itself, and additional excess air.  As a result, the analysis will 
utilize the actual average flow rate observed during source testing of an identical crematory unit 
(see Attachment B) and a calculated equivalent burner rating.  
 
The total annualized cost for the SCR system is estimated to be $43,843.62. The total NOx 
controlled would be 1.74 tons per year (681*5.67*0.9/2000 = 1.74).  The analysis shows the cost 
effectiveness calculation to be $25,245.92 per ton of NOx reduced.  Since the District’s cost 
effectiveness threshold for NOx is $24,500 per ton, the addition of the SCR would not be 
considered cost effective. 
 

Total 
Annualized Cost 
of SCR 

Quantity of NOx 
Controlled (TPY) 

Cost of SCR per 
ton removed 

SMAQMD cost 
effective 
threshold for 
NOx 

Cost effective 

$43,843.62 1.74 $25,245.92 $24,500 No 

 
PM: 
A screening cost effectiveness analysis was done to determine if a baghouse could be 
considered cost effective to control the particulate from a crematory. This analysis will assume 
that the baghouse will collect 100% of the particulate emissions which would be approximately 
1.755 tons/yr. 
 
Based on EPA’s Cost Control Manual, 6th Edition, the total annual  cost of a baghouse needed 

to control the flow characteristics of a crematory is estimated to be approximately $30,351.00. 

The total PM10 emissions controlled would be 1.664 tons/year.  The analysis shows the cost 

effectiveness calculation to be $18,239.78 per tons of PM10 reduced.  Therefore, the conclusion 
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is that a baghouse used to control particulate matter for a crematory is not considered cost 

effective and as such will not be considered BACT. See Appendix A for cost analysis. 

 

Total 
Annualized Cost 
of a Baghouse 

Quantity of 
PM10 Controlled 
(TPY) 

Cost of a 
Baghouse per 
ton removed 

SMAQMD cost 
effective 
threshold for 
PM10 

Cost effective 

$30,351.00 1.664 $18,239.78 $11,400 No 

 
A screening cost effective analysis was done for a venturi scrubber using the EPA Cost Control 
Manual, 6th Edition. The entire PM quantity (filterable and condensable) was used for cost 
effectiveness determination.  A venturi scrubber system sized to control 3,341 cfm of exhaust 
gas is estimated to cost $55,050.82. The total annual cost is $33,017.79.  The total PM10 
emissions controlled would be 1.664 tons/year.  The analysis shows the cost effectiveness 
calculation to be $19,842.42 per tons of PM10 reduced. Since the system costs are greater than 
the District’s cost effectiveness criteria, a venturi scrubber is not considered cost effective. 
 

Total 
Annualized Cost 
of Venturi 
Scrubber 

Quantity of 
PM10 Controlled 
(TPY) 

Cost of Venturi 
per ton removed 

SMAQMD cost 
effective 
threshold for 
PM10 

Cost effective 

$33,017.79 1.664 $19,842.42 $11,400 No 

 
SOx: 
 
A cost effectiveness analysis was done for the control of SOx with the use of a wet scrubber. 
Based on the information presented in the EPA Cost Control Manual, 6th Edition, the cost of the 
capital equipment was selected by using the lowest surface area and subsequent cost 
information available in this section of the manual. For SOx, the District’s cost effectiveness 
threshold is $18,300 per ton.  The cost of the wet scrubber was estimated to have a total annual 
cost of $32,659.42 and control efficiency was assumed to be 100%. The cost of the electricity 
was included. The cost of caustic was not considered. The total SOx emissions controlled is 
0.745 tons/year. The cost per ton removed for this control was calculated to be $43,838.15 and 
therefore is not considered to be cost effective.  
 

Total 
Annualized Cost 
of Wet Scrubber 

Quantity of SOx 
Controlled per yr 

Cost of wet 
scrubber per ton 
removed 

SMAQMD cost 
effective 
threshold for Sox 

Cost effective 

$32,659.42 0.745 $43,838.15 $18,300 No 

 
The EPA Cost Control Manual, 6th Edition does not have a chapter on dry scrubbers. A dry 
scrubber consists of a dry reactant or powder injection system and a baghouse. Costs for a dry 
scrubber are estimated using the equipment costs of a baghouse.  Since the reference manual 
does not have cost information for the powder injection system, powder storage silo and powder 
reactant.  The cost of the blower fan for the injection system was assumed to be 1/3 the size of 
the fan of a wet scrubber in order to determine the annual costs of the electricity for this system.  
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The cost of the storage silo and powder reactant were not included.  The total annualized costs 
are estimated to be $32,636.24. The cost per ton of SOx removed is calculated to be $43,807.03 
and therefore is not considered to be cost effective. 
 

Total 
Annualized Cost 
of dry scrubber 

Quantity of SOx 
Controlled (TPY) 

Cost of dry 
scrubber per ton 
removed 

SMAQMD cost 
effective 
threshold for 
SOx 

Cost effective 

$32,636.24 0.745 $43,807.03 $18,300 No 

 
PM + SOx: 
 
Per the SMAQMD Procedures for Making Best Available Control Technology (BACT) and Best 
Available Control Technology for Toxic (T-BACT) Determinations for New and Modified Emission 
Units (10/15), when a control technology is expected to control multiple forms of criteria pollutants 
both shall be assessed for cost effectiveness. In the case of a wet scrubber, the control of SOx, 
and PM10 should be considered.  Per the calculation method found in the document, and 
assuming that 100% of PM10 and SOx is removed by the wet scrubber 

                                                              P 

 Max Cost = ∑ (Emissions Reduced * Cost Effectiveness Value) 

  P = Each pollutant subject to BACT 
 
Max Cost = (1.664 ton PM10/yr X $11,400/ton PM) + (0.745 ton SOx/yr X $18,300/ ton SOx)  
                =  $32,603.10/yr 
 
Since the annualized costs of a wet scrubber or a dry scrubber with baghouse is $32,659.42 
and/or $32,636.24 respectively and since either is greater than the Max Cost value calculated 
above the use of a wet scrubber or dry scrubber with baghouse is not considered cost effective. 
 

APC Device Total 
Annualized Cost  

Quantity of SOx 
& PM10 
Controlled per yr 

Aggregate Max Cost 
Threshold for SOx  & 
PM10 

Cost 
effective 

Wet Scrubber $32,659.42 0.745 tons SOx 
1.664 tons PM10 

$32,603.10 No 

Dry Scrubber 
with Baghouse 

$32,636.24 0.745 tons SOx 
1.664 tons PM10 

$32,603.10 No 
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C. SELECTION OF BACT: 
No technologically feasible control technologies were found to be cost effective and therefore 
not selected. BACT will be standards that have been achieved in practice.  
 

BACT For A Pet Crematory: 4.5 MMBtu/hr Burners @ 4,380 hours/year of operation 
(19,710 MMBtu/year) and ≤ 681 Tons Charge/year 

Pollutant Standard Source 
VOC No Standard,   Natural gas fuel and a secondary 

combustion chamber (afterburner) ≥ 1600 oF 
SMAQMD, SJVUAPCD 

NOx 

60 ppm at 3% O2 or 0.073 lb/MMBTU, measured as 
emissions from the fuel burning, not with the charge => 
1200 oF 

SCAQMD 

SOx 
No Standard, Natural Gas Fired SCAQMD, SMAQMD, BAAQMD, 

SJVAPCD  

PM10 
No Standard, Natural gas-fired with secondary chamber 
operating at ≥1600 oF 

SMAQMD, SJVAPCD, BAAQMD 

 

PM2.5 
No Standard, Natural gas-fired with secondary chamber 
operating at ≥1600 oF 

SMAQMD, SJVAPCD, BAAQMD 

 
CO No Standard, Secondary Chamber => 1500 oF  BAAQMD 

 
D. SELECTION OF T-BACT: 
 
There are no Federal NSPS’s, NESHAP’s nor State ATCM’s for this source category.  None of 
the sources surveyed have any toxic T-BACT determinations published. The District contacted 
the SCAQMD, the BAAQMD and the SJVAPCD to enquire about any T-BACT determinations 
that may not have been published for this source category.  In all cases, the T-BACT 
determinations were essentially the crematory’s operational parameters that have been required 
as BACT.  Therefore, T-BACT standards will be considered as meeting the BACT standards 
identified above. 
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Appendix A Cost Analysis 
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Appendix B 

Crematory Potential to Emit 
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Appendix C 

Rolling Acres Memorial Garden for Pets Test 
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