
  

ENGINEERING EVALUATION DRAFT 
 

Facility ID 203985 
Zippy Shell San Jose 

1535 Industrial Avenue, San Jose, CA, 95112 
Application No. 730955 

 
Background 
Zippy Shell San Jose is applying for an Authority to Construct/Permit to Operate for the 
following equipment: 
 
S-1 Emergency Standby Diesel Fire Pump (Direct-Drive)  

Make: John Deere, Model: 4045HFC28A 
Model Year: 2025, 121 Horsepower, 1.22 MMBtu/hour  
Permit Condition Nos. 100072, 100073 and 100076 
 

The criteria pollutants are nitrogen oxides (NOx), carbon monoxide (CO), precursor organic 
compounds (POC) from unburned diesel fuel, sulfur dioxide (SO2) and particulate matter 
(PM10/PM2.5).  All of these pollutants are briefly discussed on the District’s web site at 
www.baaqmd.gov. 
 
S-1 meets the Environmental Protection Agency and California Air Resources Board 
(EPA/CARB) Tier 3 Off-road standard. The engine will burn commercially available California 
low sulfur diesel fuel. The sulfur content of the diesel fuel will not exceed 0.0015% by weight. 
 
This evaluation report will discuss compliance of the proposed project with all applicable rules 
and regulations. 
 
Emissions 

Table 1. Annual and Daily Emissions from EPA/CARB Certified Data from S-1 

Pollutant 
Emission 
Factor  
(g/bhp-hr) 

Max Daily 
Emissions 
(lbs./day) 

Annual 
Emissions 
(lbs./year) 

Annual 
Emissions 
(tons/year) 

NOx 2.59 16.6 35 0.017 
POC 0.13 0.8 2 0.001 
CO 0.82 5.2 11 0.005 
PM10/PM2.51 0.10 0.6 1 0.001 
SO2 N/A2 0.0 0 0.000 

Basis:   
 Annual emissions: Reliability-related activity 50 hours for S-1 
 Max daily emissions: 24-hour operation 
 Emissions from EPA Engine Family SJDXL04.5119 for S-1 
 1 Conservative Assumption: All PM10 emissions are PM2.5 
 2 SO2 emission factor from AP-42 Table 3.4-1, SO2 (15 parts per million) = 

0.00809*0.0015 pounds SO2/horsepower-hour 
 

Plant Cumulative Increase 
Table 2 summarizes the cumulative increase in criteria pollutant emissions that will result from 
this application. 
 
 



 
 

Table 2. Plant Cumulative Emissions Increase, Post 4/5/91 

Pollutant 
Existing Emissions 
Post 4/5/91 
(tons/year) 

Application 
Emissions 
(tons/year) 

Cumulative 
Emissions 
(tons/year) 

NOx 0.000 0.017 0.017 
POC 0.000 0.001 0.001 
CO 0.000 0.005 0.005 
PM10/PM2.5 0.000 0.001 0.001 
SO2 0.000 0.000 0.000 

 
Health Risk Assessment (HRA) 
An HRA was required because the diesel particulate emissions from the project are greater than 
the toxic trigger level of 0.26 pounds/year in Regulation 2-5. Besides the source pertaining to 
this application, no other projects were permitted within the last five years for consideration. All 
PM10 emissions from this source are considered diesel particulate emissions. These emissions are 
summarized above in Table 1. This application does not qualify for HRA streamling because the 
diesel PM emissions exceed the HRA streamlining thresholds. The streamlining thresholds for 
projects located within an Overburdened Commuity (OBC), that are greater than 100 feet from 
their nearest receptor but less than 300 feet, is 0.43 pounds per year of diesel particulate matter. 
This project is approximately 250 feet from its nearest receptor, and emits a maximum of 1.33 
pounds per year of diesel particulate matter, above the 0.43 pound per year threshold listed in the 
District’s streamlining policy. As such, a refined HRA was required, with the results stated 
below.     
 
HRA Results 
Pursuant to a Health Risk Assessment (HRA) completed on February 10, 2026, the maximum 
project cancer risk is 0.42 in a million and the chronic hazard index (HI) is 0.00032.   
 
Since the nearest residence is located more than 2,000 feet from the sources, residential health 
risks are not presented. The maximum estimated health risks for this permit application are 
presented in Table 3, below. 
 

Table 3. Health Risk Assessment Results 
Maximally 
Exposed 
Receptor 

Maximum Cancer 
Risk 

Maximum 
Chronic Hazard 

Index 

Off-site worker 0.42 chances in a 
million 0.00032 

 
TBACT 
Pursuant to Regulation 2-5-301, S-1 does not exceed a cancer risk of 1.0 in a million nor a chronic 
HI of 0.2 and is therefore not subject to Best Available Control Technology for Toxics (TBACT). 
 
Project Risk Limits 
Since the proposed engine, operating at 50 hours/year for reliability related testing, is not subject 
to TBACT, and the estimated project cancer risk does not exceed 10 in a million and the chronic 
hazard index does not exceed 1.0, this project complies with the District’s Regulation 2-5-302 
project risk requirements. No additional operating hour restrictions were necessary for this project. 



 
 
Best Available Control Technology (BACT) 
In accordance with Regulation 2-2-301, BACT is triggered for any new or modified source with 
the potential to emit 10 pounds or more per highest day of POC, non-precursor organic 
compounds (NPOC), NOX, CO, SO2, PM10, or PM2.5.  
 
As shown in Table 1, NOx emissions exceed 10 pounds per day and thus trigger BACT 
requirements.  
 
A BACT determination was conducted for S-1 (see attached Appendix A for the detailed BACT 
determination). BACT was determined to be complying with the EPA Tier 3 emissions standard 
for NOx for the respective horsepower range.  
 
Rather than individual NOx emission limits, the EPA Tier 3 emissions standards list combined 
NOx and Non-Methane Hydrocarbon (NMHC) limits for different horsepower ranges. The EPA 
Tier 3 standard for the 100 to 175 horsepower range (the applicable range to S-1) is 3.0 g/bhp-
hour for NOx + NMHC.  
 
As shown in Table 1, S-1 is certified to meet 2.59 g/bhp-hour for NOx and 0.13 g/bhp-hour for 
NMHC a total of 2.72 g/bhp-hour of NOx + NMHC, which is below the EPA Tier 3 standard of 
3.0 g/bhp-hour. Therefore, S-1 is expected to comply with BACT. 
 
Offsets 
Offset must be provided for any new or modified source at a facility that will have the potential to 
emit more than 10 tons per year of NOx or POC, as specified in Regulation 2-2-302; 100 tons per 
year or more of PM2.5, PM10 or sulfur dioxide, as specified in Regulation 2-2- 303. 
 
Per Air District Regulation 9-8-330.1 emergency operation for diesel engines is not limited, 
therefore, 100 hours is a reasonable worst-case assumption of the longest a facility may need to 
operate on backup power in any given year in the event of a major power outage. This presumption 
of 100 hours per year of emergency operation is consistent with EPA's approach to calculating the 
Potential to Emit (PTE) of such engines. 

 
Table 4. Potential to Emit for FID 203985 

Pollutant 

Existing 
Annual 
Emissions 
(TPY) 

Application 
Annual 
Emissions* 
(TPY) 

Facility 
Annual 
Emissions 
(TPY) *  

Offset 
Requirement 
(TPY) 

Offset 
Required 

NOx 0.000 0.052 0.052 >10 No 
POC 0.000 0.003 0.003 >10 No 
CO 0.000 0.016 0.016 - N/A 
PM10/PM2.5 0.000 0.002 0.002  ≥100 No 
SO2 0.000 0.000 0.000  ≥100 No 

*Annual emissions: Reliability-related activity of 50 hours and emergency operation of 100 hours for S-1. 
 
Since the facility’s potential to emit is below the offsets trigger levels specified in Regulation 2-2, 
offsets are not required. 
 



 
Statement of Compliance 
The owner/operator is expected to comply with all applicable requirements. Key requirements 
are listed below: 

 
Airborne Toxic Control Measure for Stationary Compression Ignition Engines 
ATCM, 5/19/2011, section 93115, title 17, CA Code of Regulations 
 
District Rules 
Regulation 6-1-303 (Ringelmann No. 2 Limitation)  
Regulation 6-1-310 (Total Suspended Particulate (TSP))  
 
Section 6-1-310 (Total Suspended Particulate (TSP))  
Concentration Limits:  
Section 6-1-310.1 No person shall emit TSP from any source in excess of 343 mg per dscm [0.15 
grains per dry, standard cubic foot (dscf)] of exhaust gas volume.  
 
Section 6-1-310.2 Effective July 1, 2020, Table 6-1-310.2 emission limits shall apply to any 
source with a Potential to Emit TSP (as defined in Regulation 2-1-217) greater than 1,000 kg per 
year. No applicable source shall emit TSP at a concentration in excess of the limit indicated for 
the source’s Exhaust Gas Rate in Table 6-1-310.2.  
 
The engine emits 0.6 kg/yr. Therefore, only section 6-1-310.1 applies to this project.  
 
TSP Concentration can be calculated using the formula below: 

�𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑃𝑃𝑃𝑃10 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸�
𝑔𝑔𝑔𝑔
ℎ𝑟𝑟��

𝐷𝐷𝐷𝐷𝐷𝐷 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐸𝐸𝐸𝐸ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑟𝑟 )
= 𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ( 𝑔𝑔𝑔𝑔

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
)  

 
Engine Maximum Exhaust Flow Rate:    645 acfm =12,089 dscf/hr  
Engine Maximum Exhaust Temperature:    1024 °F  
PM10 abatement for Engine:      Not Applicable  
Engine PM10 emissions:      210 gr/hour  
TSP Concentration for Engine:     0.02 gr/dscf  
 
The TSP Concentration is below the allowable limit of 0.15 gr/dscf for the only source in the 
project. 
 
Regulation 9-1-301 (Limitations on Ground Level Concentrations of SO2)  
Regulation 9-8 (NOx and CO from Stationary Internal Combustion Engines) 

Section 9-8-110.5 – Limited exemption for emergency standby engines 
Section 9-8-330 – Hours of operation for emergency standby engines  
Section 9-8-502 – Recordkeeping 

 
California Environmental Quality Act (CEQA) 
This permit application is categorically exempt from the California Environmental Quality Act 
(CEQA). CEQA Guidelines, Section 15301 exempts projects that involve negligible or no 
expansion of use. The emergency standby engine will not expand the facility’s normal operation 
and will result in no increase or only a negligible increase in use of the facility. Further, based on 
the review of the permit application materials, including Appendix H, environmental information 
form, the project will not have any significant environmental impacts, and cumulative impacts 



 
from successive projects of the same type in the same place will not result in significant 
environmental impacts.  

 
New Source Performance Standards (NSPS) 
40 CFR 60, Subpart IIII (Stationary Compression Ignition Internal Combustion Engines) 
 
National Emissions Standards for Hazardous Air Pollutants (NESHAP) 
40 CFR 63, Subpart ZZZZ (Stationary Reciprocating Internal Combustion Engines (RICE)) 
 
Prevention of Significant Deterioration (PSD) 
This application is not part of a PSD project as defined in Regulation 2-2. 
 
California Health & Safety Code §42301.6 and Regulation 2-1-412 (Public Notice, Schools 
& Overburdened Communities (OBC))  
Prior to approving an application for an authority to construct or permit to operate, a public 
notice, fully describing the potential emissions, shall be prepared for the following cases:  

(i)  A new or modified source located within 1000 feet of the outer boundary  
of a K-12 school site and which results in the increase in emissions of any 
substance into the ambient air which has been identified by the California Air 
Resources Board or the APCO as a toxic air contaminant or a hazardous air 
contaminant or which is on the list required to be prepared pursuant to subdivision 
(a) of Section 25532 or Section 44321 subsections(a) to (f) inclusive of the Health 
and Safety Code.  

(ii)  A new or modified source located within an OBC as defined in Section 2-1-243 
and for which a Health Risk Assessment is required pursuant to Section 2-5-401.  

 
There are no K-12 schools with more than 12 students within 1000 ft of the source. However, the 
proposed source will operate within an OBC and triggers an HRA. Therefore, a 30-day public 
notice is required. It will be sent to all residential and business neighbors located within 1,000 
feet of the proposed new source, S-1.  
 
Permit Conditions 
 

Permit Condition #100072 for S-1 
 
1. The owner or operator shall operate each emergency standby engine only for the following 

purposes: to mitigate emergency conditions, for emission testing to demonstrate compliance 
with a District, state or Federal emission limit, or for reliability-related activities 
(maintenance and other testing, but excluding emission testing). Operating while mitigating 
emergency conditions or while emission testing to show compliance with District, state or 
Federal emission limits is not limited. 
[Basis: Title 17, California Code of Regulations, section 93115, ATCM for Stationary CI 
Engines] 

 
2. The owner/operator shall operate each emergency standby engine only when a non-

resettable totalizing meter (with a minimum display capability of 9,999 hours) that measures 
the hours of operation for the engine is installed, operated and properly maintained. 
[Basis: Title 17, California Code of Regulations, section 93115, ATCM for Stationary CI 
Engines]  
 



 
3. Records: The owner/operator shall maintain the following monthly records in a District-

approved log for at least 36 months from the date of entry (60 months if the facility has been 
issued a Title V Major Facility Review Permit or a Synthetic Minor Operating Permit). Log 
entries shall be retained on-site, either at a central location or at the engine’s location, and 
made immediately available to the District staff upon request.  

a. Hours of operation for reliability-related activities (maintenance and testing).  
b. Hours of operation for emission testing to show compliance with emission 

limits.  
c. Hours of operation (emergency).  
d. I For each emergency, the nature of the emergency condition. Fuel usage for 

each engine(s). 
[Basis: Title 17, California Code of Regulations, section 93115, ATCM for 
Stationary CI Engines] 

 
4. At School and Near-School Operation: If the emergency standby engine is located on school 

grounds or within 500 feet of any school grounds, the following requirements shall apply: 
The owner or operator shall not operate each stationary emergency standby diesel-fueled 
engine for non-emergency use, including maintenance and testing, during the following 
periods:  

a. Whenever there is a school sponsored activity (if the engine is located on school 
grounds)  

b. Between 7:30 a.m. and 3:30 p.m. on days when school is in session. 
'School' or 'School Grounds' means any public or private school used for the purposes of the 
education of more than 12 children in kindergarten or any of grades 1 to 12, inclusive, but 
does not include any private school in which education is primarily conducted in a private 
home(s). 'School' or 'School Grounds' includes any building or structure, playground, 
athletic field, or other areas of school property but does not include unimproved school 
property. 

[Basis: Title 17, California Code of Regulations, section 93115, ATCM for Stationary CI 
Engines] 
 

Permit Condition #100073 for S-1 
 
The owner/operator shall not exceed the following limits per year per engine for reliability-
related activities: 

• 50 Hours of Diesel fuel (Diesel fuel) 
[Basis: Cumulative Increase; Regulation 2-5; Title 17, California Code of 
Regulations, section 93115, ATCM for Stationary CI Engines] 

 
Permit Condition #100076 for S-1 

The owner/operator shall operate this emergency standby engine only when directly  
coupled to pump(s) exclusively used in water-based fire protection system(s). 

 
End of Conditions 

 
Recommendation 
The Air District has reviewed the material contained in the permit application for the proposed 
project and has made a preliminary determination that the project is expected to comply with all 
applicable requirements of District, state, and federal air quality-related regulations.  The 
preliminary recommendation is to issue an Authority to Construct/Permit to Operate for the 



 
equipment listed below. However, the proposed source is located within an Overburdened 
Community (OBC) and required a health risk assessment (HRA), which triggers the public 
notification requirements of District Regulation 2-1-412.  After the comments are received and 
reviewed, the District will make a final determination on the permit. 
 
I recommend that the Air District initiate a public notice and consider any comments received 
prior to taking any final action on issuance of an Authority to Construct/Permit to Operate for the 
following source: 
 
S-1 Emergency Standby Diesel Fire Pump (Direct-Drive)  

Make: John Deere, Model: 4045HFC28A 
Model Year: 2025, 121 Horsepower, 1.22 MMBtu/hour  
Permit Condition Nos. 100072, 100073 and 100076 

 
Prepared By: Kevin Creaven  
Senior Air Quality Engineer  
February 2026 
 
Public Notice: Angelina Cayabyab 
Air Quality Specialist  



 

Appendix A 
 

BACT Determination for Emergency Diesel 
Engines for Direct Drive Fire Pumps 



 

Definition of Best Available Control Technology 
Per Section 2-2-202, Best Available Control Technology (BACT) is defined as an emission 
limitation, control device, or control technique applied at a source that is the most stringent of: 
 

• The most effective device or technique successfully utilized; 
• The most stringent emission limitation achieved by an emission control device or technique 

for the type of equipment comprising such a source; 
• The most effective emission control limitation for the type of equipment comprising such 

a source that is contained in an approved implementation plan of any state; or, 
• The most effective control device or technique or most stringent emission limitation that is 

technologically feasible, taking into consideration cost-effectiveness, any ancillary health 
and environmental impacts, and energy requirements. 

 
These requirements are generally categorized as either technologically feasible and cost-effective 
(termed “BACT 1”) or achieved-in-practice (termed “BACT 2”). 
 
BACT 2 is either equal to or less stringent than BACT 1. Because achieved-in-practice is 
required regardless of cost and BACT 1 is more stringent than BACT 2, an evaluation for what 
has been achieved-in-practice is first conducted. 
 
Achieved-in-Practice (BACT 2) 
To understand what has been achieved in practice for controlling nitrogen oxides (NOX), 
emissions from emergency diesel engines for direct drive fire pumps, the following sources of 
information were reviewed: 
 

• Air District BACT Workbook; 
• Regulations (Air District, Other California Air Districts); 
• California Air Resources Board (CARB) BACT Clearinghouse; and, 
• United States Environmental Protection Agency (EPA) Reasonably Available Control 

Technology (RACT)/Lowest Achievable Emission Rate (LAER)/BACT Clearinghouse 
(RBLC). 

 
Air District BACT Workbook 
The Air District’s BACT Workbook, Section 2 (BACT Workbook) pertains to combustion 
sources, which include guidelines for emergency, standby internal combustion engines with a 
horsepower rating of 50 brake horsepower (bhp) or greater.  
 
Although the BACT Workbook includes guidelines applicable to emergency internal combustion 
engines, they explicitly state that they do not apply to direct-drive fire pump diesel engines such 
as S-1. 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

California Air District Regulations 
A review of California air district regulations was conducted to identify those districts that have adopted rules addressing NOX emissions from direct-drive fire pump diesel 
engines.  
 
Table A-1 includes the rules within those air districts that are relevant to emergency engines, specifically, direct-drive fire pump diesel engines. Some guidelines or determinations 
were not considered since they are exclusively for generators, prime engines, or agricultural engines. 
 

Table A-1. California Air District Regulations Applicable to Emergency Diesel Engines for Direct-Drive Fire Pumps 

Agency Source Pollutant Emission Limits/Typical Technology 
Bay Area Air 

Quality 
Management 

District 
(BAAQMD) 

Regulation 2-2 New Source Review 
Regulation 9-8 Nitrogen Oxides and Carbon Monoxide from Stationary Internal 

Combustion Engines 
https://www.baaqmd.gov/en/rules-and-compliance/current-rules 

NOX 

BACT and its applicability are defined in Section 2-2-202 and 
are required for all new or modified sources. 

 
The requirements of Sections 9-8-301 through 305, 501, and 503 

shall not apply to: 110.5 Emergency standby engines.  
Sacramento 

Metropolitan Air 
Quality 

Management 
District 

(SMAQMD) 

Rule 412 - Stationary IC Engines Located at Major Stationary Sources of NOx 
https://www.airquality.org/businesses/rules-regulations NOX 

The limits in this Rule, sections 301, 302, 303, and 400, do not 
apply to any emergency engines as defined in section 204 of this 

Rule. 

South Coast Air 
Quality 

Management 
District 

(SCAQMD) 

Regulation XIV, Rule 1470: https://www.aqmd.gov/docs/default-source/rule-
book/reg-xiv/rule-1470.pdf?sfvrsn=4 

 
 

NOx+NMHC 3.5 g/bhp-hr Applicable to engines 50<hp<175  

San Diego County 
Air Pollution 

Control District 
(SDCAPCD) 

Rule 69.4.1. Stationary Reciprocating Internal Combustion Engines (Rev. 
Adopted & Effective July 8, 2020) 

https://www.sdapcd.org/content/dam/sdapcd/documents/rules/current-rules/Rule-
69.4.1.pdf 

 

NOX 3.0 g/bhp-hr 

Certified engine using diesel fuel, 
50<bhp<175 for 

(E) New or Replacement Emergency 
Standby Engines 

 
  

https://www.baaqmd.gov/%7E/media/dotgov/files/rules/reg-9-rule-8-nitrogen-oxides-and-carbon-monoxide-from-stationary-internal-combustion-engines/documents/rg0908.pdf?rev=29ec2b409134481a8d73a88f242e6f00&sc_lang=en
https://www.baaqmd.gov/%7E/media/dotgov/files/rules/reg-9-rule-8-nitrogen-oxides-and-carbon-monoxide-from-stationary-internal-combustion-engines/documents/rg0908.pdf?rev=29ec2b409134481a8d73a88f242e6f00&sc_lang=en
https://www.baaqmd.gov/en/rules-and-compliance/current-rules
https://www.airquality.org/businesses/rules-regulations
https://www.aqmd.gov/docs/default-source/rule-book/reg-xiv/rule-1470.pdf?sfvrsn=4
https://www.aqmd.gov/docs/default-source/rule-book/reg-xiv/rule-1470.pdf?sfvrsn=4
https://www.sdapcd.org/content/dam/sdapcd/documents/rules/current-rules/Rule-69.4.1.pdf
https://www.sdapcd.org/content/dam/sdapcd/documents/rules/current-rules/Rule-69.4.1.pdf


 

 

California Air District BACT Guidelines 
A review of California Air District's latest determinations was conducted to identify those districts that have updated their guidelines addressing NOx emissions from emergency 
diesel engines for direct-drive fire pumps. 
 
Table A-2 includes the rules within those air districts that are relevant to emergency engines, specifically, fire pumps. Some guidelines or determinations were not considered since 
they are exclusively for generators, prime engines or agricultural engines. 

 
Table A-2. California Air District Regulations Applicable to Emergency Diesel Engines for Direct Drive Fire Pumps 

Agency Source Pollutant Emission Limit Typical Technology 
Sacramento 

Metropolitan Air 
Quality 

Management 
District 

(SMAQMD) 

BACT Determination No. 330 IC Engine, Emergency Standby, Diesel-Fueled≥ 50 HP 
Date: September 6, 2023 

https://www.airquality.org/businesses/permits-registration-programs/best-available-
control-technology-(bact) 

NOX 
Applicable NOx 

or NMHC + NOx 
emission standard 

New standby diesel generators 
subject to Tier 4 emission standards. 

 
New emergency direct-drive fire 
pump diesel engines subject to 

ATCM for Stationary CI Engines. 

South Coast Air 
Quality 

Management 
District (SCAQMD) 

Best Available Control Technology (BACT) Guidelines for Non-Major Polluting 
Facilities. Rev. 7 

Date: September 2, 2022 
https://www.aqmd.gov/docs/default-source/bact/bact-guidelines/bact-guidelines-

2022/part-d---bact-guidelines-for-non-major-polluting-facilities.pdf?sfvrsn=8 

NOx+NMHC 3.5 g/bhp-hr For 50<hp<175 Tier 3 Compression 
Ignition, Fire Pump 

 
San Joaquin Valley 

Air Pollution 
Control District 

(SJVAPCD) 
 

Best Available Control Technology (BACT) Guideline 3.1.4, Emergency Diesel-Fired IC 
Engine Powering a Fire Pump. 

Date: March 2, 2020 
https://ww2.valleyair.org/media/brmofcan/chapter3.pdf 

NOX -- 

For direct drive engines, the Tier 4 
or equivalent standards have not 

been required and are therefore not 
considered achieved in practice. 

 

San Diego County 
Air Pollution 

Control District 
(SDCAPCD) 

New Source Review Requirements for Best Available Control Technology (BACT) 
Guidance Document. 
Date: November 2023 

https://www.sdapcd.org/content/dam/sdapcd/documents/permits/SDAPCD-BACT-
Guidance.pdf 

NOX -- 
There are no applicable 

requirements for emergency diesel 
engines in this determination. 

 
All guidelines presented above, that apply to emergency direct drive diesel fire pumps meet the CARB ATCM requirements for emergency direct drive diesel fire pumps or the 
EPA/CARB Tier 3 emission standards. 
 
  

https://www.airquality.org/businesses/permits-registration-programs/best-available-control-technology-(bact)
https://www.airquality.org/businesses/permits-registration-programs/best-available-control-technology-(bact)
https://www.aqmd.gov/docs/default-source/bact/bact-guidelines/bact-guidelines-2022/part-d---bact-guidelines-for-non-major-polluting-facilities.pdf?sfvrsn=8
https://www.aqmd.gov/docs/default-source/bact/bact-guidelines/bact-guidelines-2022/part-d---bact-guidelines-for-non-major-polluting-facilities.pdf?sfvrsn=8
https://ww2.valleyair.org/media/brmofcan/chapter3.pdf
https://www.sdapcd.org/content/dam/sdapcd/documents/permits/SDAPCD-BACT-Guidance.pdf
https://www.sdapcd.org/content/dam/sdapcd/documents/permits/SDAPCD-BACT-Guidance.pdf


 

 

CARB BACT Clearinghouse 
A review of the CARB BACT Clearinghouse resulted in the following determinations for controlling NOx, emissions from emergency diesel engines for direct drive fire pumps.  
 

Table A-3. BACT Determinations from other California Air Emergency Diesel Engines for Direct Drive Fire Pumps 

Agency Source Category Document Power Rating 
(HP) Pollutant Emission Limit  

(g/hp-hr) Typical Technology 

South Coast 
Air Quality 

Management 
District 

I.C. Engine, 
Stationary, 

Emergency ICE, 
Compression 
Ignition Fire 
Pump, Spark 

Ignition 

 
SCAQMD BACT Determination 

Application No.: 504556 
 

Description: Emergency Fire Pump powered 
by a compression ignition turbocharged 

internal combustion engine. 
Make: Clarke, Model: JU6H-UFAD58, 183 

BHP, four cycle, lean burn, 6 cylinders. 
 

Date: February 1, 2019 
 

183 

NOx + NMHC 
3.0 -  

15% O2  
 

Tier 3 emission standards 

CO 
2.6 -  

15% O2  
 

Tier 3 emission standards 

PM 
0.15 -  

15% O2  
 

Tier 3 emission standards 

Notes:  
1) Other BACT guidelines applicable to emergency and non-emergency diesel engines were found but were not applicable to emergency diesel direct-drive fire pumps.  
2) San Joaquin Valley District guidelines were reported in the CARB Clearinghouse search, but they have been included in A-2. 

 
 
 
 
 
 
 
  



 

 

U.S. EPA RACT/LAER/BACT Clearinghouse 
The RBLC yielded multiple results for emergency standby engines. The contents of the table below comprise the most stringent limits derived from the Clearinghouse results, dating 
back to January 1, 1970. Engines were filtered out of the results based on the following qualifications: emergency standby use, direct-driven pumps, and fuel. Engines such as 
generator engines, prime engines, and independent generic power units that are non-direct drive have been omitted. If the engine required add-on controls, such as selective catalytic 
reduction (SCR), non-selective catalytic reduction (NSCR), or oxidation catalysts, source testing was required to verify that emission limits were achievable.   
 

Table A-4. EPA RACT/LAER/BACT Determinations for NOX, Emissions from Emergency Diesel Engines for Direct Drive Fire Pumps 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 

OH-03684 4/19/2017 Pallas Nitrogen llc Emergency Fire Pump Diesel Engine (P008) 460 0.3 lb/hour 0.3 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

TX-08461 9/23/2018 Toyota Motors Vehicle Assembly Plant Emergency Diesel Fired Pump 287 0.30 g/bhp-hour 0.3 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

NE-00642,3 9/22/2022 Norfolk Crush, llc Emergency Fire Water Pump Engine (2) 510 2.38 g/bhp-hour 2.38 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0352 6/18/2013 Oregon Clean Energy Center Emergency Diesel Fired Pump 300 1.7 lb/hour 2.6 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

NY-0103 2/3/2016 Cricket Valley Energy Center Emergency Diesel Fired Pump 460 2.6 g/bhp-hour 2.6 
EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 

Commented [AB1]: Footnote note explained. 

https://cfpub.epa.gov/rblc/index.cfm?action=PermitDetail.FacilityInfo&Facility_ID=28600
https://cfpub.epa.gov/rblc/index.cfm?action=PermitDetail.ProcessInfo&facility_id=28573&PROCESS_ID=112364
https://cfpub.epa.gov/rblc/index.cfm?action=PermitDetail.ProcessInfo&facility_id=29011&PROCESS_ID=114676


 

 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0360 11/5/2013 Carroll County Energy Emergency Diesel Fired Pump (P004) 400 2.3 lb/hour 2.6 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0367 9/23/2016 South Field Energy llc Emergency Diesel Fired Pump (P004) 311 1.79 lb/hour 2.6 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0366 8/25/2015 Clean Energy Future - Lordstown, llc Emergency Diesel Fired Pump (P004) 140 0.81 lb/hour 2.6 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

AK-0084 6/30/2017 Donlin Gold Project Emergency Diesel Fired Pump 252 3.7 g/kW-hour 2.8 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

IN-0173 6/4/2014 Midwest Fertilizer Corporation Emergency Diesel Fired Pump 500 2.83 g/bhp-hour 2.83 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

IN-0180 6/4/2014 Midwest Fertilizer Corporation Emergency Diesel Fired Pump 500 2.83 g/bhp-hour 2.83 EPA/CARB Tier 3 
Certified Engine- 



 

 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 
CARB ATCM 

standard for NOx at 
the applicable 

horsepower rating1 

OH-0376 2/9/2018 Ironunits llc - Toledo hbi Emergency Diesel Fired Pump (P006) 250 1.6 lb/hour 2.9 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0370 9/7/2017 Trumbull Energy Center Emergency Diesel Fired Pump (P004) 300 1.97 lb/hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0372 9/27/2017 Oregon Energy Center Emergency Diesel Fired Pump (P004) 300 1.97 lb/hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

FL-0354 8/25/2015 Lauderdale Plant Emergency Diesel Fired Pump (300 HP) 300 4 g/kW-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

FL-0371 6/7/2021 Shady Hills Combined Cycle Facility Emergency Fire Pump Engine (347 HP) 347 4 G/KW-HOUR 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 



 

 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 

ID-0018 6/25/2010 Langley Gulch Power Plant Emergency Diesel Fired Pump 315 4 g/kW-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MD-0046 10/31/2014 Keys Energy Center Emergency Diesel Fired Pump 300 4 g/kW-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0435 7/16/2018 Belle River Combined Cycle Power Plant Emergency Diesel Fired Pump 
(EUFPENGINE) 399 4 g/kW-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0387 9/20/2022 Intel Ohio Site Emergency Diesel Fired Pump (275 hp 205 
kW) 275 4 g/kW-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

SC-0113 2/8/2012 Pyramax Ceramics, llc Emergency Diesel Fired Pump 500 4 g/kW-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0374 10/23/2017 Guernsey Power Station llc Emergency Diesel Fired Pump (P006) 410 2.7 lb/hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 



 

 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 
the applicable 

horsepower rating1 

KS-0030 3/31/2016 Mid-Kansas Electric Company, llc - 
Rubart Station Emergency Diesel Fired Pump (CI RICE) 197 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0400 6/29/2011 Wolverine Power Emergency Diesel Fired Pump 420 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0410 7/25/2013 Thetford Generating Station Emergency Diesel Fired Pump 
(EUFPENGINE-EU) 315 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0412 12/4/2013 Holland Board of Public Works - East 5th 
street 

Emergency Diesel Fired Pump 
(EUFPENGINE) 165 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0423 1/4/2017 Indeck Niles, llc Emergency Diesel Fired Pump 
(EUFPENGINE) 260 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0433 6/29/2018 MEC North, llc and MEC South llc Emergency Diesel Fired Pump 
(EUFPENGINE South Plant) 300 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 



 

 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0433 6/29/2018 MEC North, llc and MEC South llc Emergency Diesel Fired Pump 
(EUFPENGINE North Plant) 300 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0434 3/22/2018 Flat Rock Assembly Plant Emergency Diesel Fired Pump 
(EUFPENGINE 2) 250 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

*MI-0445 11/26/2019 Indeck Niles, llc Emergency Diesel Fired Pump 
(EUFPENGINE) 260 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0451 6/23/2022 MEC North, llc Emergency Diesel Fired Pump 
(EUFPENGINE North Plant) 300 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

MI-0452 6/23/2022 MEC South, llc Emergency Diesel Fired Pump 
(EUFPENGINE South Plant) 300 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

WI-0300 9/1/2020 Nemadji Trail Energy Center Emergency Diesel Fire Pump (P06) 282 3 g/bhp-hour 3.0 EPA/CARB Tier 3 
Certified Engine- 



 

 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 
CARB ATCM 

standard for NOx at 
the applicable 

horsepower rating1 

*WI-0326 9/19/2023 Nemadji Trail Energy Center Emergency Diesel Fired Pump (S06/P06) 282 3 g/bhp-hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0363 11/5/2014 NTE Ohio, llc Emergency Fire Pump Engine (P003) 260 1.72 lb/hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

OH-0377 4/19/2018 Harrison Power Emergency Diesel Fired Pump(P004) 320 2.12 lb/hour 3.0 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

*LA-0370 4/27/2020 Washington Parish Energy Center Emergency Diesel Fired Pump (EQT0021, 
ENG-1) 157 1.15 lb/hour 3.3 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM 
standard for NOx at 

the applicable 
horsepower rating1 

CA-1073 8/14/2003 Los Angeles County Probation/FAC 
planning 

Emergency Diesel Fire Pump (Cummins 
6BTA 5.9F-1) 240 4.2 g/bhp-hour 4.2 NSPS 40 CFR 60, 

Subpart IIII 

IA-0058 4/10/2002 Greater Des Moines Energy Center Emergency Diesel Fire Pump 235 2.55 lb/hour 4.9 NSPS 40 CFR 60, 
Subpart IIII 

KS-0036 3/18/2013 Westar Energy - Emporia Energy Center Emergency Diesel Fire Pump (Cummins 
6BTA 5.9F-1) 182 2 lb/hour 5.0 NSPS 40 CFR 60, 

Subpart IIII 



 

 

RBLC ID Date Company / Facility Equipment Power Rating  
(HP) 

NOX Emission Limit Technology / 
Measure As Listed Converted Limit 

(g/hp-hr) 
WI-0302 2/28/2020 WPL- Riverside Energy Center Emergency Diesel Fire Pump (P04) 290 3.64 lb/hour 5.7 NSPS 40 CFR 60, 

Subpart IIII 

CA-1075 5/14/2002 Ultramar Inc. ICE Emergency Diesel Fire Pump CI 300 5.89 g/bhp-hour 5.89 NSPS 40 CFR 60, 
Subpart IIII 

LA-0251 4/26/2011 Flopam Inc. Facility Emergency Diesel Fire Pump (2) 444 5.82 lb/hour 5.9 NSPS 40 CFR 60, 
Subpart IIII 

OH-0254 8/14/2003 Duke Energy Washington County llc Emergency Diesel Fire Pump 805 12.4 lb/hour 7.0 NSPS 40 CFR 60, 
Subpart IIII 

OH-0317 11/20/2008 Ohio River Clean Fuels, llc Emergency Diesel Fire Pump (2) 300 4.89 lb/hour 7.4 NSPS 40 CFR 60, 
Subpart IIII 

OK-0129 1/23/2009 Chouteau Power Plant Emergency Diesel Fire Pump (267 bhp) 267 4.59 lb/hour 7.8 NSPS 40 CFR 60, 
Subpart IIII 

CA-1144 4/25/2007 Blythe Energy Project II Emergency Diesel Fire Pump 303 7.5 lb/hour 11.2 NSPS 40 CFR 60, 
Subpart IIII 

LA-0224 3/20/2008 Arsenal Hill Power Plant Emergency Diesel Fire Pump 310 9.61 lb/hour 14.1 NSPS 40 CFR 60, 
Subpart IIII 

WI-0228 10/19/2004 WPS- Weston Plant Main Emergency Diesel Fire Pump 460 14.26 lb/hour 14.1 NSPS 40 CFR 60, 
Subpart IIII 

OH-0254 8/14/2003 Duke Energy Washington County llc Emergency Diesel Fire Pump 400 12.8 lb/hour 14.5 NSPS 40 CFR 60, 
Subpart IIII 

Notes: 
1)  Per correspondence with Anne Inman from TCEQ from May 9. 2025 that particular Toyota action (permit application) was to authorize a second assembly plant, as well as some changes to Plant 1. Plant 2 

was never constructed, and only the expansion of the building to accommodate more assembly space in Plant 1 was completed. Based on current records, it appears that none of the engines referenced were 
ever installed. 

 
2)  The application report was made available by Dylan Webert via email, https://ecmp.nebraska.gov/PublicAccess/index.html?MyQueryID=340 DEQ Facility Number: 117703, DEQ Program: AIR.  
3)  This project discussed the addition of a Diesel Oxidation Catalyst to reduce VOC and CO emissions; however, it was deemed not cost-effective. Fire pump engines within the project meet the EPA/CARB 

Tier 3 emissions standards. 
 
The results listed in Table A-4 were either not achieved in practice due to proposed sources not being constructed or only meeting EPA Tier 3 emission standards. 
 
 
Air District-Issued Permits 
A review of the Bay Area Air District's internal database from January 1, 1999, until May 13, 2025, shows the following results. Engines were filtered out of the results based on the 
following qualifications: emergency standby use, direct-driven pumps, and fuel. Engines such as generator engines, prime engines, and independent generic power units that are non-
direct drive have been omitted. If the engine required add-on controls such as selective catalytic reduction (SCR), non-selective catalytic reduction (NSCR), or oxidation catalysts, 
source testing was required to be verified to show that emission limits were achievable. The lowest emissions for NOx and the most stringent requirements are listed below. 

https://ecmp.nebraska.gov/PublicAccess/index.html?MyQueryID=340


 

 

Table A-5. Internal Air District Applications with the Most Stringent Technology for NOX, from Emissions from Emergency Diesel Engines for Direct Drive Fire Pumps 

Facility 
ID Date Company / 

Facility Permit No. Equipment Power Rating (HP) Pollutant Technology / Measure Emission Limit 
(g/hp-hr) 

200881 5/23/2018 PW Fund A, LP 463373 
Emergency Standby 

Diesel Fire Pump (direct 
drive) 

266 NOX 

EPA/CARB Tier 3 
Certified Engine- 

CARB ATCM standard 
for NOx at the 

applicable horsepower 
rating1  

2.46 

201179 7/18/2019 NYL Investors 
LLC 487814 

Emergency Standby 
Diesel Fire Pump (direct 

drive) 
289 NOX 

EPA/CARB Tier 3 
certified Engine - 

CARB ATCM standard 
for NOx at the 

applicable horsepower 
rating1  

2.33 

203936 6/2/2025 Callan Centro 
Apartments 727145 

Emergency Standby 
Diesel Fire Pump (direct 

drive) 
125 NOX 

EPA/CARB Tier 3 
certified Engine - 

CARB ATCM standard 
for NOx at the 

applicable horsepower 
rating1  

 

Notes: 
1) A copy of the Evaluation Reports for the engines in Table A-6 are available in the Facility ID link. 
2) The full list of permitted engines was provided by the Operations Sections (Engineering Division) via correspondence on May 13, 2025. 

https://myaironline.baaqmd.gov/engineering/permitApplication/200881/463373/c8d7a669-4156-44a4-bfe2-dcefb532fded
https://myaironline.baaqmd.gov/engineering/permitApplication/201179/487814/062a15ad-01b4-429f-ae31-d56d410915d6
https://myaironline.baaqmd.gov/engineering/facility/203936
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Most Stringent Achieved-In-Practice Determinations 
After comparing the determinations listed in Tables A-1 through A-5, the most stringent 
determination is provided in Table A-6 below. 
 
Table A-6. Most Stringent Achieved-In-Practice Determinations for Emergency Diesel Engines 

for Direct Drive Fire Pumps 

Pollutant 
Achieved-in-Practice 

Emission Limit  
(g/hp-hr) 

Typical Technology Source 

NOx 2.33 

EPA/CARB Tier 3 certified 
Engine - CARB ATCM 
standard for NOx at the 
applicable horsepower 

rating1  

BAAQMD 

 
It is essential to note that BACT for diesel engines, although specific, often relies on 
emissions standards or tiers for establishing new determinations. This approach integrates 
several factors, including the horsepower rating capacity, model year, and the diverse 
purposes of diesel engines.  
 
This perspective allows for a more nuanced and practical approach to emission control. 
Accordingly, the applicable EPA/CARB Tier 3 nonroad diesel engine emission standards1 
for NOx at the applicable horsepower rating will be designated as the Achieved-in-Practice 
emission limit. 
 
Table A-7. Most Stringent Achieved-In-Practice Determinations for Emergency Diesel Engines 

for Direct Drive Fire Pumps 

Pollutant 
Achieved-in-Practice 

Emission Limit  
(g/hp-hr) 

Typical Technology Source 

NMHC+NOx 3.01 

EPA/CARB Tier 3 nonroad 
diesel engine emission 

standards for engines equal 
to or greater than 100 hp 

and less than 175 hp1  

BAAQMD 

Notes: 
1) The standard is expressed as NMHC+NOx (3.0 g/bhp-hr).  NOx is estimated to be 95% of the 
combined standard (2.85 g/bhp-hr) 
2)  EPA Tier 3 nonroad diesel engine emission standards, g/kWh (g/bhp-hr) 

Engine Power                             NMHC+NOx 
37 ≤ kW < 75 (50 ≤ hp < 100)               4.7 (3.5) 
75 ≤ kW < 130 (100 ≤ hp < 175) 4.0 (3.0) 
130 ≤ kW < 225 (175 ≤ hp < 300) 4.0 (3.0) 
225 ≤ kW < 450 (300 ≤ hp < 600) 4.0 (3.0) 
450 ≤ kW < 560 (600 ≤ hp < 750) 4.0 (3.0) 
kW ≥ 560 (hp ≥ 750)                              4.0 (3.0) 
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Technologically Feasible and Cost Effective (BACT 1) 
Although Regulation 2, Rule 2 does not include a definition for cost-effectiveness, Section 
2-2-414 requires the Air District to publish and periodically update a BACT Workbook, 
and that BACT will be determined using the workbook as a guidance document. 
 
Section 1 of the BACT Workbook includes a maximum cost guideline for NOx emissions 
of $17,500 per ton of emissions reduced.  
 
The following control technologies and mitigation measures have been found 
technologically feasible for abating pollutant emissions from emergency diesel engines:  
 
Table A-8. Typical Control Technologies and Mitigation Measures That Are Technologically 

Feasible for Reducing NOx Emissions from Internal Combustion Engines 

Pollutant  

NOX 

• Engine ignition timing retard (achievable NOx reduction 20 to 30 
percent), and 

• Selective Catalytic Reduction (achievable NOx reduction of 90 
percent) 

 
However, it is important to note that emergency standby fire pump engines are unique and 
must be certified to the National Fire Protection Association (NFPA) 20 Standard for the 
Installation of Stationary Pumps for Fire Protection2 requirements and certified by an 
independent product safety organization. 1 
 
The NFPA 20 manual (2019), in sections 11.5.2.9 and 11.5.2.10, states that exhaust 
emissions from after-treatment devices are typically dependent on high exhaust 
temperatures to burn away collected materials and prevent clogging. Due to the lower 
exhaust temperatures produced by the engine when operating at pump shutoff during 
weekly operation, there is a high possibility that the after-treatment device will accumulate 
collected material and will not be capable of flowing the volume of exhaust in the event 
the engine is required to produce full rated power for an emergency.  
 
These challenges are also described in the Initial Statement of Reasons for Proposed 
Rulemaking: Proposed Amendments to the Airborne Toxic Control Measure for Stationary 
Compression Ignition Engines3 (Appendix B, September 2010).  
 
Maximum annualized costs and maximum installed costs for an emissions reduction with 
an efficiency of 90% by weight can be calculated from the cost-effectiveness threshold and 
cost equation methodology listed in the Air District’s BACT Workbook (see Table A-11 
for results). 

 
Notes: 
1 From NFPA 20 Standard for the Installation of Stationary Pumps for Fire Protection Handbook, 2019 Edition, 
https://fire-gas.com/storage/2024/06/NFPA-20-2019-Fire-Pumps.pdf  
2 From the Analysis of the Technical Feasibility and Costs of After-Treatment Controls on New Emergency Standby 
Engines – Appendix B, https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2010/atcm2010/atcmappb.pdf  

 

https://fire-gas.com/storage/2024/06/NFPA-20-2019-Fire-Pumps.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2010/atcm2010/atcmappb.pdf
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Table A-9. Comparison of Unabated Emissions to Technologically Feasible NOx Emissions - 
AN730955 

Source Source 
Description Pollutant 

Emission 
Factor 

(g/hp-hr) 

Proposed 
Emissions 
Reduction 

(% by 
wt.) 

Annual Emissions (tons/year) 

Unabated Abated  Differen
ce 

S1 

Emergency Diesel 
Fire Pump Engine 
(direct drive) 121 

hp 

NOx 2.59 90 0.017 0.002 -0.015 

 
Table A-10. Maximum Annualized Costs for Technologically Feasible Levels of NOx Emissions - 

AN730955 

Source Source Description Pollutant Emissions Reductions 
(tons/year) 

Maximum Annualized 
Costs (1) 

S-1 
Emergency Diesel Fire 
Pump Engine (direct 

drive) 121 hp 
NOx 0.015 $262.5 

Notes: 
1) The values listed represent the maximum annualized costs associated with the relevant emissions 

reduction for the reduction to be considered cost-effective. 
2) Maximum annualized costs are obtained by multiplying abated annual emissions (TPY) by the cost-

effectiveness threshold ($/ton). 
 
All NOx controls are expected to exceed maximum annualized cost of $263. Therefore, 
requiring more stringent controls than those achieved in practice is deemed not cost-
effective. 
 
Consequently, S-1 is required to comply with the current achieved-in-practice standards: 
 

Source Source 
Description Pollutant 

Achieved-in-
Practice Standard 
(BACT2) (g/bhp-

hr) 

Emission Factor 
AN730955  
(g/bhp-hr) 

S-1 

Emergency Diesel 
Fire Pump Engine 
(direct drive) 121 
hp 

NOx
1 2.85 2.59 

Notes: 
1)The standard is expressed as NMHC+NOx (3.0 g/bhp-hr).  NOx is estimated to be 95% of the 
combined standard (2.85 g/bhp-hr) 
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Attachment 1 
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