
 

Ms. Suna Yi Sariscak 
Manager, Air Quality Permits Program 
Air and Radiation Administration  
Maryland Department of the Environment  
1800 Washington Boulevard, Suite 720  
Baltimore, MD 21230  
 
RE: Permit to Construct Application for Emergency Generators – Amazon Data Services, Inc. IAD-534, IAD-535, 

IAD-536, and IAD-537 Data Centers 

Ms. Sariscak, 

Amazon Data Services, Inc (Amazon) is submitting the enclosed application for a Permit to Construct for ninety-nine 
diesel-fired emergency generators to be located at a planned data center in Frederick County, Maryland. The data 
centers will be identified as IAD-534, IAD-535, IAD-536, and IAD-537. The enclosed application contains the following 
documentation: 

• Application Narrative; 

• Maryland Department of the Environment (MDE) Permit to Construct Forms 6 and 42; 

• Detailed Potential Emissions Calculations;  

• Specification Sheets for the Proposed Emergency Generators; 

• Letter to Confirm Proper Zoning; 

• Facility Map; 

• Confirmation of Noise Compliance; 

• Environmental Justice (EJ) Screening Report; 

• Renewable Diesel Fuel Information;  

• New Source Performance Standards Emissions Certifications; and 

• Single source determination. 
 

If you have any questions on the application, please do not hesitate to contact Anna Franciosa at (508) 244-2857 or 
gannafra@amazon.com. 
 
Sincerely, 
 
 
 
 
Robb Truedinger 
Authorized Representative  
Amazon Data Services, Inc. 
 
Enclosures 
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1. EXECUTIVE SUMMARY 

Amazon Data Services, Inc. (Amazon) is proposing to construct a data center in Frederick County, Maryland 
identified as IAD-534, IAD-535, IAD-536, and IAD-537 (the facility). Frederick County is designated as a 
nonattainment area for ozone and is also part of the Ozone Transport Region (OTR). Nitrogen oxides (NOX) 
and volatile organic compounds (VOC) are regulated precursors for ozone in Maryland. Emissions from this 
facility are due to diesel fuel combustion in the emergency generators.1  
 
In this application, Amazon is proposing a site-wide emission limit for all the stationary diesel-fired 
emergency generators to limit the facility-wide potential to emit (PTE) to below the applicable major source 
thresholds for the New Source Review (NSR) and Title V permitting programs. As such, this facility will be 
classified as a synthetic minor source under both the NSR and Title V programs. Note that this facility is 
being permitted as a separate source from Amazon’s BWI-150 data center campus in accordance with the 
definitions in the NSR regulations. MDE has previously agreed that the two facilities are separate facilities 
under the air permitting regulations, refer to Appendix K. 
 
This application is to the Maryland Department of the Environment (MDE) for a Permit to Construct. The 
remainder of this application consists of the following parts: 
 
► Section 2: Description of the facility and emission units 
► Section 3: Describes the emission calculation methodology 
► Section 4: Details potentially applicable regulations for this facility 
► Appendix A: MDE Forms 6 and 42 
► Appendix B: Detailed emission calculations 
► Appendix C: Manufacturer specification and emission sheets 
► Appendix D: Noise Study 
► Appendix E: MDE Environmental Justice Screening Report 
► Appendix F: Zoning Letters 
► Appendix G: Facility Map 
► Appendix H: Renewable Diesel Fuel Information 
► Appendix I: New Source Performance Standards Emissions Certifications 
► Appendix J: Documentation from Caterpillar on Maintenance Schedule 
► Appendix K: Single Source Determination 
 

 
1 “Diesel” is used to generally refer to both traditional diesel fuel and renewable diesel fuel throughout this application. 
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2. DESCRIPTION OF FACILITY 

Emission units at the proposed facility will consist of diesel-fired emergency generators to be located at 
multiple buildings within the data center campus. Appendix G provides a map of the proposed facility and 
Table 2-1 provides a listing of proposed emission units. Table 2-2 provides the proposed construction plan 
and operating schedule for the emergency generators associated with each building.  

Table 2-1. Proposed Emission Units 

Emission Unit 
Number Manufacturer Model 

Number Count Fuel Generating Capacity 
(kW) 

EG1-EG92 Caterpillar 3516E 92 Diesel 2,750 
EG93-EG98 Caterpillar C18 6 Diesel 750 

EG99 Caterpillar C9 1 Diesel 250 
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Table 2-2. Proposed Construction Plan and Expected Operation by Building 

Description 

Installation 
Start Date to 

Expected 
Operation 

Date 
Building IAD534 

EG Nos. 1 through 26 
Twenty-six (26) Caterpillar 3516E emergency generators, each equipped with a diesel fired 
engine, rated at 2,750 kilowatts and controlled by a Selective Catalytic Reduction (SCR) 
control device and catalyzed Diesel Particulate Filter (cDPF) system. 

2026 - 2027 

HS No. 1 
One (1) Caterpillar C18 emergency generator equipped with a diesel fired engine, rated at 
750 kilowatts. 

2026 - 2027 

Building IAD535 
EG Nos. 27 through 48 
Twenty-two (22) Caterpillar 3516E emergency generators, each equipped with a diesel fired 
engine, rated at 2,750 kilowatts and controlled by a SCR control device and a cDPF system. 

2026 - 2027 

HS No. 2 
One (1) Caterpillar C18 emergency generator equipped with a diesel engine, rated at 750 
kilowatts. 

2026 - 2027 

Building IAD536 
EG Nos. 49 through 70 
Twenty-two (22) Caterpillar 3516E emergency generators, each equipped with a diesel fired 
engine, rated at 2,750 kilowatts and controlled by a SCR control device and a cDPF system. 

2026 - 2027 

HS No. 3 
One (1) Caterpillar C18 emergency generator equipped with a diesel fired engine, rated at 
750 kilowatts. 

2026 - 2027 

Building IAD537 
EG Nos. 71 through 92   
Twenty-two (22) Caterpillar 3516E emergency generators, each equipped with a diesel fired 
engine, rated at 2,750 kilowatts and controlled by a SCR control device and a cDPF system. 

2026 - 2027 

HS No.4 
One (1) Caterpillar C18 emergency generator equipped with a diesel fired engine, rated at 
750 kilowatts. 

2026 - 2027 

Security Building 
SB No. 1 
One (1) Caterpillar C9 emergency generator equipped with a diesel fired engine, rated at 
250 kilowatts. 

2026 - 2027 

Water Building 
WB Nos. 1 and 2 
Two (2) Caterpillar C18 emergency generators, each equipped with a diesel fired engine, 
rated at 750 kilowatts.  

2026 - 2027 

 
Each of the 2,750 kW generators (EG1 through EG92) will be equipped with a closed-loop selective catalytic 
reduction (SCR) system for controlling NOX emissions along with a catalyzed diesel particulate filter (cDPF) 
for controlling particulate matter (PM), carbon monoxide (CO) and volatile organic compound (VOC) 
emissions. There are multiple candidate emissions controls for the Caterpillar Model 3516E engine-
generators. Controlled emissions are calculated using the engine-generator manufacturer’s specifications 
and a control efficiency that all candidate emission controls are capable of meeting. Without controls, the 
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emergency generators are certified as meeting the United States Environmental Protection Agency (U.S. 
EPA) Tier 2 emission standards. Per Frederick County Bill No. 25-05 effective July 19, 2025, critical digital 
infrastructure facilities that have submitted a site plan to the Division of Planning and Permitting as of the 
effective date of the bill are exempt from the changes in the bill. Amazon obtained County approval for the 
project on February 10, 2025, and as such is exempt from § 1-19-8.402.F.3(a) requiring Tier 4 or equivalent 
emissions standards on all generators.  
 
The emergency generators are composed of two distinct parts, the diesel engine and associated electric 
generator. These generators are used to supply power to protect critical data center functions if off-site 
power is lost. The diesel-fired engines will be powered by ultra-low sulfur diesel (ULSD) or renewable diesel. 
The proposed renewable diesel meets the sulfur content requirements for ULSD and meets the requirement 
under ASTM D975 to be considered diesel fuel. Example specifications for two potential suppliers of  
renewable diesel are provided in Appendix H. Each engine will be equipped with an individual belly tank for 
storage of fuel. 
 
The generators and control devices will be maintained in accordance with manufacturer recommendations. 
The planned maintenance schedule provided in Table 2-3. A copy of Caterpillar’s confirmation that the 
planned maintenance schedule meets their maintenance guidelines is included in Appendix J. 

Table 2-3. Expected Operational and Maintenance Hours per Generator 

Type of Testing Load 
Duration per 

Event per 
Generator 

Events per Year 
Total Hours per 

Year per 
Generator 

Readiness Testing 0% 6 Minutes 26 2.6 
Semiannual 
Preventive 
Maintenance 

0% 6 Minutes 2 0.2 

Live Load Transfer 50-90% 60 Minutes 1 1.0  
Catcher Confidence 
Testing1 50-90% 60 Minutes 1 1.0 

Annual Load Bank 
Testing Up to 100% 60 Minutes 1 1.0 

Annual Total Hours per Generator: 4.8 
Annual Total Hours per Catcher Generator a: 5.8 

Annual Total Hours per Generator with Buffer: 10 
a. Catcher confidence testing is for eight of the 92 CAT 3516E generators.  

 
As shown in the table, maintenance checks and readiness testing is expected to be less than 10 hours per 
year per generator, much of which is done at no load and during load testing or emergencies, the 
generators typically operate at 75 to 80% load. As such, the estimated fuel consumption usage leaves 
sufficient hours of operation available for emergencies and any required stack testing. Between 2019 and 
2024, there was one outage on the Line Kiln 207 transmission line for a total duration of less than one 
minute. Utility data for 2025 was not available at the time of the permit application.  
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3. EMISSION CALCULATIONS 

This section describes the methodology used to quantify potential emissions of the facility. Emissions from 
the facility are primarily from the combustion of fuel in the diesel-fired engines. These emissions include the 
following:  
 
► Nitrogen oxides (NOX) 
► Carbon monoxide (CO) 
► Volatile organic compounds (VOC) 
► Sulfur dioxide (SO2) 
► Particulate matter (PM) 

► PM less than 10 microns in diameter (PM10) 
► PM less than 2.5 microns in diameter (PM2.5) 
► Hazardous air pollutants (HAPs) 
► Greenhouse gases (GHGs) 

 
Detailed emission calculations are included in Appendix B. 

3.1 Emergency Generator Emissions Calculation Methodology 
To quantify emissions from the diesel-fired engine-driven emergency generators, Amazon is using exhaust 
emission data from the equipment manufacturer for the engine model and emissions controls, emission 
factors from U.S. EPA’s AP-42, Section 3.4, Large Stationary Diesel and All Stationary Dual-fuel Engines 
(April 2025), and Title 40 of the Code of Federal Regulations (40 CFR) Part 98. The manufacturer data 
includes emission factors in mass per power output per hour (i.e., grams per brake horsepower hour or 
g/BHP-hr) at various operating loads. Emissions for CO, NOX, VOC, PM, PM10, and PM2.5 are calculated using 
emission factors from the unit manufacturer for uncontrolled operation. There are multiple candidate 
emissions controls for the Caterpillar Model 3516E engine-generators. Controlled emissions are calculated 
using the engine-generator manufacturer’s specifications and a control efficiency that all candidate emission 
controls are capable of meeting. These controlled emission factors for CO, VOC, and PM/PM10/PM2.5 apply at 
all times based on operation of the cDPF at low temperatures. Controlled emission factors for NOX only 
apply over the SCR activation temperature of 572°F.  It is assumed that the manufacturer emission 
specifications include both condensable and filterable particulate matter. Emissions of SO2 and HAPs are 
calculated using the appropriate emission factors from AP-42, Section 3.4 and GHGs using the appropriate 
emission factors from 40 CFR Part 98.  
 
Ninety-two (92) of the stationary emergency generators are Caterpillar Model 3516E, each of which powers 
a generator with an electrical output rating of 2,750 kW. Six (6) of the stationary emergency generators are 
Caterpillar Model C18, each of which powers a generator with an electrical output rating of 750 kW. The 
remaining stationary emergency generator is a Caterpillar Model C9 with an electrical output rating of 250 
kW. The engine manufacturer emission specification sheets for each engine model and information on the 
control devices are included in Appendix C.  

3.2 Proposed Synthetic Minor Limits 
To calculate the PTE for all pollutants, the fuel throughput is multiplied by an emission factor in pound per  
gallon (lb/gal) of fuel input. The PTE for each pollutant from all generators is calculated using the highest  
emission factor for each engine type across all load levels. The facility-wide PTE is calculated by using the  
worst-case scenario of fuel usage by all engine-generator models. 
   
The following steps are used to calculate the emission factors for each pollutant in lb/gal:  
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1. The manufacturer or AP-42 emission factors (in units of g/BHP-hr, pounds per horsepower hour 
[lb/BHP-hr]) are multiplied by the manufacturer specified engine rating in horsepower (hp) to 
determine an emission factor in units of g/hr or lb/hr.  
 

2. Each emission factor in terms of g/hr or lb/hr is divided by manufacturer’s specified fuel 
consumption rate in gallons per hour (gal/hr).  

 
3. Emission factors in units of g/gal are converted to lb/gal.  

  
Amazon is proposing two options for facility-wide synthetic minor limits. As further detailed below, Amazon’s 
preferred option (Option 1) is a fuel usage formula similar to recent permits issued in Virginia and 
Pennsylvania. As an alternative, Amazon is also proposing a second option (Option 2) that is similar to other 
permits for data centers issued by MDE. Under both options, Amazon is proposing a site-wide emissions 
limit of 25.0 tpy of NOX. The fuel limits include a 5% buffer before the 25.0 tpy limit and are designed such 
that, if site-wide emissions exceed the permit limit, Amazon will submit a report to MDE demonstrating that 
site-wide emissions remain below the major source threshold. Exceedance of these limits will not be a 
permit deviation if the report is submitted and emissions are below the major source thresholds. All limits 
will be evaluated on a 12-month rolling total basis. 
 
For MDE’s reference potential emissions not accounting for these synthetic minor limitations are provided in 
Appendix B, Reference 1. 

3.2.1 Option 1 – Fuel Usage Formula 
Option 1 is Amazon’s preferred option as it allows additional flexibility between controlled and uncontrolled 
options and between different generator models. Amazon will demonstrate rolling 12-month compliance 
with this limit by monitoring fuel usage in each generator. By default, Amazon will use worst-case emission 
factors across all loads for each generator and then use the following formula to evaluate site-wide fuel 
usage.  
 
The formula can be set such that when using worst-case emission factors, a calculated formula value of 1 
corresponds to facility-wide emissions equaling 25 tpy. Applying a 5% buffer consistent with MDE guidance, 
Amazon proposes that when this equation exceeds 0.95, emission calculations will be submitted to MDE 
demonstrating that the 25 tpy NOX limit has not been exceeded. The calculations in Appendix B, Option 1A 
reflect potential emissions based on when this formula is equal to 1 (i.e., site-wide NOX emissions of 25.0 
tpy). 
 

Caterpillar Model 3516E Uncontrolled Fuel Usage gal yr⁄

179,127 gal
yr

+  
Caterpillar Model 3516E Controlled Fuel Usage gal yr⁄

2,185,265 gal
yr

 

+ 
Caterpillar Model C18 Fuel Usage gal yr⁄

186,870 gal
yr

 + 
Caterpillar Model C9 Fuel Usage gal yr⁄

346,622 gal
yr

 ≤ 0.95 

 
 
As an alternative, the formula could also be written such that when the formula equals 1, the facility-wide 
emissions would equal 25 tpy minus the 5% buffer. In this instance, Amazon would submit calculations to 
MDE if the result is above 1.0, demonstrating that emissions still remain below the major source threshold. 
The calculations in Appendix B, Option 1B reflect potential emissions based on when this formula is equal to 
1 (i.e., site-wide NOX emissions of 23.75 tpy). 
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Caterpillar Model 3516E Uncontrolled Fuel Usage gal yr⁄

170,170 gal
yr

+  
Caterpillar Model 3516E Controlled Fuel Usage gal yr⁄

2,076,001 gal
yr

 

+ 
Caterpillar Model C18 Fuel Usage gal yr⁄

177,526 gal
yr

 + 
Caterpillar Model C9 Fuel Usage gal yr⁄

329,291 gal
yr

 ≤ 1 

 

3.2.2 Option 2 – Fuel Usage Limit 
As an alternative to Option 1, Amazon is proposing limits that would be consistent with other permits issued 
by MDE for data centers. Specifically, Amazon is proposing the following fuel limits: 
 
► 447,000 gallons of diesel fuel combined, for operation when using the SCR control devices; and 
► 133,530 gallons of diesel fuel combined, for operation when the SCR control devices are not in use. 
 
These fuel limits include the 5% buffer and Amazon would submit emissions to MDE if either or both values 
are exceeded demonstrating that emissions still remain below the major source threshold. Appendix B, 
Option 2 provides potential emissions based these values and Appendix B, Reference 2 provides potential 
emissions equating to 25.0 tpy under this methodology. 
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4. REGULATORY APPLICABILITY 

This facility is subject to both federal air regulations and Maryland state air regulations. This section 
summarizes the various air regulatory requirements that potentially apply to the facility. The applicability of 
NSR, Title V, New Source Performance Standards (NSPS), National Emission Standards for Hazardous Air 
Pollutants (NESHAP), and Maryland state air regulations is addressed below. 

4.1 Major New Source Review Applicability 
Major NSR applicability is based on a stationary source’s PTE. The PTE of a source can account for the 
effects of a proposed air pollution control device, as well as a proposed enforceable facility-wide emission 
limit on specific pollutants. The PTE from this facility is equivalent to the proposed fuel limits for the facility. 
 
Frederick County, where this facility will be constructed, has been designated as nonattainment for ozone, 
as well as being part of the OTR. In areas designated nonattainment or part of the OTR, the major NSR 
program that applies is nonattainment New Source Review (NNSR) for the pollutant(s) that the area is 
designated as in nonattainment (i.e., NOX and VOC as ozone precursors). For pollutants other than NOX and 
VOC, the major NSR program that applies is Prevention of Significant Deterioration (PSD). To determine if 
this facility is subject to NNSR or PSD, the site-wide PTE is compared with the NNSR definition of Major 
Stationary Source from Title 26 of the Code of Maryland Regulations Subtitle 11 Chapter 17 Section 01 
(COMAR 26.11.17.01) for NOX and VOC and the PSD definition of Major Stationary Source from 40 CFR 
52.21, which is incorporated into COMAR 26.11.06.14 by reference. Table 4-1 shows that this project does 
not trigger NNSR or PSD as it does not meet the definition of a major stationary source. 

Table 4-1. Major NSR Applicability 

Pollutant Facility Wide PTE 
(tpy)a 

Major Stationary Source 
Threshold (tpy) 

Major NSR 
Program Above Threshold? 

CO 22.4 250 PSD No 
NO2 25.0 250 PSD No 
NOX 25.0 25 NNSR No 
VOC 5.7 25 NNSR No 
SO2 0.2 250 PSD No 
PM 1.5 250 PSD No 

PM10 1.5 250 PSD No 
PM2.5 1.5 250 PSD No 

a. Facility-wide PTE is based on Appendix B, Option 1A calculations. All potential emissions accounting for proposed 
synthetic minor limits are below all applicable NSR major source thresholds. 

4.2 Title V Applicability 
Per COMAR 26.11.03.01A(1), major sources in Maryland are required to obtain a Title V Operating Permit. 
For the purposes of the Title V permitting program, the major source thresholds are found in COMAR 
26.11.02.01C. Table 4-2 provides the applicable major source thresholds compared to facility potential 
emissions. As shown in Table 4-2, the facility is not subject to Title V permitting. This facility will be 
classified as a synthetic minor source for Title V due to the proposed fuel limits. 
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Table 4-2. Title V Applicability 

Pollutant  
Facility-Wide 

PTE  
(tpy)a 

Title V Applicability 
Threshold 

(tpy) 
Above 

Threshold? 

CO 22.4 100 No 

NOX 25.0 25 No 

VOC 5.7 25 No 

SO2 0.2 100 No 

PM 1.5 100 No 

PM10 1.5 100 No 

PM2.5 1.5 100 No 

Single HAP 0.1 10 No 

Total HAP 0.2 25 No 
a. Facility-wide PTE is based on Appendix B, Option 1A calculations. All potential emissions accounting for 

proposed synthetic minor limits are below all applicable Title V major source thresholds. 

4.3 New Source Performance Standards 
NSPS, promulgated in 40 CFR 60, require new, modified, or reconstructed sources to control emissions to 
the level achievable by the best-demonstrated technology as specified in the applicable provisions. The 
following section details the applicability of NSPS regulations to the proposed facility. 

4.3.1 40 CFR 60 Subpart A – General Provisions 
All affected sources subject to a source-specific NSPS are subject to the general provisions of NSPS Subpart 
A unless specifically excluded by the source-specific NSPS. Subpart A requires initial notification, 
performance testing, recordkeeping and monitoring, provides reference methods, and mandates general 
control device requirements for all other subparts as applicable. 

4.3.2 40 CFR 60 Subpart Kc – Volatile Organic Liquid Storage Vessel 
NSPS Subpart Kc applies to storage tanks with capacity greater than 20,000 gallons used to store volatile 
organic liquids that were constructed after October 4, 2023. All tanks being installed at the facility are below 
the applicability threshold of 20,000 gallons. Therefore, Subpart Kc is not applicable to any of the proposed 
storage tanks at the facility.  

4.3.3 40 CFR 60 Subpart IIII – NSPS for CI Internal Combustion Engines 
This NSPS applies to owners and operators of stationary compression ignition (CI) internal combustion 
engines (ICE) that are not fire pumps and are manufactured after April 1, 2006; fire pumps that are 
manufactured after July 1, 2006; and CI ICEs that are modified or reconstructed after July 11, 2005. The 
proposed diesel-fired emergency generators are subject to this NSPS because each unit has an associated 
CI ICE manufactured after 2006. Units subject to this subpart are also subject to the provisions of 40 CFR 
60 Subpart A, except where expressly noted. 
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NSPS Subpart IIII has specific requirements based on several criteria, including model year, engine 
displacement, and status as a fire pump. Amazon will operate all proposed engines to meet the definition of 
emergency generator per 40 CFR 60.4219. The engines powering the generators are newly constructed 
after 2006, are emergency CI ICE, and have displacements less than 30 liters per cylinder. Per 40 CFR 
60.4205(b) and 40 CFR 60.4202(a)(2), engines must meet the emission standards for either Tier 2 or Tier 3 
engines. Both emission standards are outlined in 40 CFR 89.112 and 40 CFR 1039, Appendix I. Further, per 
40 CFR 60.4205(b) and 40 CFR 60.4202(a)(2), each engine must meet the opacity standards in 40 CFR 
1039.105. The engine-generators are certified as meeting their respective Tier 2 or Tier 3 standards under 
40 CFR 89.112 and 40 CFR 1039, Appendix I. The proposed control devices are not intended for NSPS 
compliance. 
 
Per 40 CFR 60.4207(b), all engines must use non-road diesel fuel with a maximum sulfur content of 15 
ppm. As the units are fueled using either ULSD, which by definition has a maximum sulfur content of 
15 ppm, or renewable diesel, which also meets the sulfur requirement and is defined as diesel per ASTM 
D975 as shown in Appendix H, the units meet this requirement. 
 
Per 40 CFR 60.4209(a), each emergency unit must have installed a non-resettable hour meter prior to 
startup of the engine. The proposed generators will have hour meters prior to startup. To maintain the 
emergency stationary reciprocating internal combustion engine (RICE) classification, the RICE must meet 
the operational requirements of 40 CFR 60.4211(f). 

4.4 National Emission Standards for Hazardous Air Pollutants 
NESHAP, located in 40 CFR 61 and 63, have been promulgated for source categories that emit HAPs. A 
facility that is a major source of HAP is defined as having potential emissions greater than 25 tpy of total 
HAPs or 10 tpy of any single HAP. Facilities with a potential to emit HAPs at an amount less than these 
major source thresholds are considered area sources. The facility has potential HAP emissions below the 
major source thresholds and is, therefore, an area source for HAP.  
 
The NESHAP allowable emissions limits are most often established on the basis of a maximum achievable 
control technology (MACT) determination for the particular source. The determination of applicability to 
NESHAP requirements are detailed in the following sections. 

4.4.1 40 CFR 63 Subpart A – General Provisions 
All affected sources subject to an industrial source category NESHAP are also subject to the provisions of 40 
CFR 63 Subpart A unless specifically excluded by the source-specific NESHAP. 

4.4.2 40 CFR 63 Subpart ZZZZ – NESHAP for Stationary RICE 
This NESHAP applies to stationary CI and spark-ignition (SI) RICE based on engine size, source HAP 
classification (major or area), and RICE status (new or existing). As each engine-generator is a new RICE 
located at an area source, each engine is subject to NESHAP Subpart ZZZZ.  
  
Amazon proposes to operate the proposed engines as emergency engines in accordance with the definition 
in Subpart ZZZZ. As the proposed engines are new CI RICE engines, located at an area source, 40 CFR 
63.6590(c)(1) requires compliance with this subpart by complying with 40 CFR 60 Subpart IIII. There are no 
further requirements for compliance under 40 CFR 63 Subpart ZZZZ besides compliance with 40 CFR 60 
Subpart IIII. 
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4.5 Maryland State Regulatory Applicability 
Maryland’s air quality regulations are codified under COMAR 26.11. These regulations, where potentially 
applicable to the facility, have been reviewed in this section. The regulations are not discussed in detail 
where the facility is categorically exempt, or where general regulations are not specific to the proposed 
operations. 

4.5.1 COMAR 26.11.02.09 - Source Subject to Permits to Construct and Approvals   
This regulation applies to the construction or modification of potential air emission sources. Air Quality 
Permits to Construct are required before construction or modification can begin for various source types. 
The emergency generators require a Permit to Construct since they do not meet any of the exemption 
criteria in COMAR 26.11.02.10. Submittal of this permit application meets the requirements of this section. 
The emergency generators under this project do not meet the definition of a “generating station” under the 
Maryland Public Service Commission (PSC) Certificate of Public Convenience and Necessity (CPCN) process 
since they are emergency backup units to be used at a critical infrastructure site and will have equipment 
installed that prevents the flow of electricity produced by the generators to the grid. In addition, the facility 
will comply with all applicable regulations regarding noise levels (refer to Appendix D) and testing hours. As 
such, the generators do not require a CPCN or formal CPCN exemption from the PSC and this application is 
being submitted directly to MDE. 
 
Per COMAR 26.11.02.10E, the Caterpillar C9 generator does not require a Permit to Construct since it is  
rated below 373 kW. However, Amazon is including this unit in the Permit to Construct application to include  
emissions under the requested synthetic minor limitations. 
 
Per COMAR 26.11.02.10Q(6), tanks used for storage of No. 2 fuel oil do not require a Permit to Construct. 
As such, the fuel storage tanks for this facility are not required to obtain a Permit to Construct and are 
therefore not included in this application.  

4.5.2 COMAR 26.11.06.08 & 26.11.06.09 – Nuisance and Odors  
COMAR 26.11.06.08 and COMAR 26.11.06.09 establish general provisions for the control of nuisances and 
odor, respectively. The facility will be subject to these general requirements. 

4.5.3 COMAR 26.11.09.05 – Control of Fuel Burning Equipment and Stationary 
Internal Combustion – Visible Emissions 

The diesel-fired generators will be subject to COMAR 26.11.09.05E which limits visible emissions to 10 
percent when operating at idle and to 40 percent when operating at conditions other than idle. These limits 
do not apply while maintenance, repair, or testing is being performed by qualified mechanics. The 10 
percent limit for idling does not apply for a period of two consecutive minutes after a period of idling of 15 
consecutive minutes for the purpose of clearing the exhaust system. The 10 percent limit also does not 
apply to emissions resulting directly from cold engine start-up and warm-up for a maximum of 30 minutes if 
engine is idled continuously when not in service or a maximum of 15 minutes for all other engines. 

4.5.4 COMAR 26.11.09.07 – Control of Sulfur Oxides from Fuel Burning Equipment 
This regulation establishes limits for SOx emissions from fuel burning equipment. Amazon will comply with a 
limit of 0.3 percent sulfur content in diesel fuel/renewable diesel burned in the generator per COMAR 
26.11.09.07A(1)(c) by complying with 40 CFR 60.4207(b), as discussed in Section 4.3.3. 
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4.5.5 COMAR 26.11.15 & 26.11.16 – Toxic Air Pollutants (Not Applicable) 
These regulations establish requirements for sources that emit Toxic Air Pollutants (TAPs). The proposed 
emissions sources requiring a Permit to Construct at the facility are all fuel burning equipment which are 
exempt from the TAP regulations as specified in COMAR 26.11.15.03B(2)(a). 

4.5.6 COMAR 26.11.36 – Distributed Generation   
COMAR 26.11.36.03 contains requirements for all stationary engines which will apply to the proposed diesel-
fired generators. Under this regulation, the engines will need to meet the requirements under 40 CFR 60 
Subpart IIII or 40 CFR 60 Subpart JJJJ. Refer to Section 4.3.3 for applicable requirements under 40 CFR 60 
Subpart IIII. 40 CFR 60 Subpart JJJJ does not apply to diesel-fired engines. 
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5. MONITORING & RECORDKEEPING 

To ensure compliance with the limits proposed in this application, Amazon proposes the following 
monitoring and recordkeeping practices: 
 
► Amazon will follow the manufacturer’s operation and maintenance (O&M) requirements for each 

generator and emissions control system and maintain records of all maintenance.2  
► Each emergency generator will be equipped with a non-resettable hour meter.  

• Hours of operation will be rolled up monthly to 12-monthly rolling total hours of operation per 
generator.  

• Each run reason will be identified as maintenance/testing, emergency, etc. to demonstrate 
compliance with emergency generator operating restrictions. 

► Each generator will be equipped with a fuel usage meter.  
• This data will be rolled up monthly into a 12-month rolling fuel usage for each generator and a 

facility-wide total. Data from the SCR will be used to identify controlled versus uncontrolled fuel 
usage. 

► Each emission control system will monitor the following: 
• NOX concentration after the SCR catalyst 

♦ Note that NOX sensors are meant to ensure proper SCR operation and are not calibrated for use 
as a continuous emissions monitor or for determining compliance with NOX emission rates. 

• Differential pressure across the SCR and cDPF emission control system 
• Catalyst bed temperature 

♦ The SCR begins dosing with urea at a catalyst bed temperature of 572°F. 
• If any of the sensors is out of the manufacturer’s suggested operating range, an alarm will sound to 

alert operators. 
► To demonstrate compliance with the NOX synthetic minor limit: 

• Amazon will use the monitored fuel usages and pound per gallon (lb/gal) emission factors (refer to 
Table B-2 of Appendix B) to calculate monthly NOX emissions. The emission factors may be adjusted 
for load as needed but by default, the maximum across all loads will be used to be conservative. 

• Depending on the synthetic minor limit MDE includes in the final permit, on a monthly basis, Amazon 
will: 
♦ Option 1A: use the first formula in Section 3.2.1 to evaluate site-wide fuel usage. If the result 

exceeds 0.95, Amazon will submit emission calculations to MDE demonstrating site-wide 
emissions are below 25 tpy. 

♦ Option 1B: use the second formula in Section 3.2.1 to evaluate site-wide fuel usage. If the result 
exceeds 1.0, Amazon will submit emission calculations to MDE demonstrating site-wide emissions 
are below 25 tpy. 

♦ Option 2: compare controlled and uncontrolled fuel usage to the limits in Section 3.2.2 and if 
either limit is exceeded, Amazon will submit emission calculations to MDE demonstrating site-wide 
emissions are below 25 tpy. 

• Facility-wide emissions will be calculated monthly and 12-month rolling total emissions will be used to 
demonstrate compliance. 

► Amazon will conduct stack testing as required by MDE to demonstrate compliance with the short-term 
emission rates provided in this application. Amazon will conduct testing based on the number of 
generators and pollutants identified by MDE in the Permit to Construct.

 
2 O&M manuals can be provided to MDE if requested. O&M manuals will be maintained onsite. 
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AIR QUALITY PERMIT TO CONSTRUCT 

APPLICATION CHECKLIST 
 

OWNER OF EQUIPMENT/PROCESS 
COMPANY NAME: Amazon Data Services, Inc. 
COMPANY ADDRESS: 13820 Sunrise Valley Drive 

Herndon, VA 20171 
LOCATION OF EQUIPMENT/PROCESS 

PREMISES NAME: IAD-534, IAD-535, IAD-536, IAD-537 
PREMISES ADDRESS: 3310, 3320, 3340, and 3350 Radiant Way Frederick MD 

21703 
CONTACT INFORMATION FOR THIS PERMIT APPLICATION 

CONTACT NAME: Anna Franciosa 
JOB TITLE: Air Quality Engineer 
PHONE NUMBER: 508.244.2857 
EMAIL ADDRESS: gannafra@amazon.com 

DESCRIPTION OF EQUIPMENT OR PROCESS 
92 emergency generators rated at 2,750 kW with Selective Catalytic Reduction (SCR) Systems and 
catalyzed diesel particulate filters (DPFs), 6 emergency generators rated at 750 kW, and 1 
emergency generator rated at 250 kW. 

 

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

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

 

 Application package cover letter describing the proposed project 
 

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

 No. N/A  Form 5    No. N/A  Form 11 
 No. N/A  Form 5T    No. N/A  Form 41 
 No. N/A  Form 5EP    No. 3       Form 42 
 No. 3__  Form 6    No. N/A  Form 44 
 No. N/A  Form 10     
 

 Vendor/manufacturer specifications/guarantees 
 

 Evidence of Workman’s Compensation Insurance 
 

 Process flow diagrams with emission points 
 

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

 Material balance data and all emissions calculations 
 

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

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

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

 

(1) Required for emergency and non-emergency generators installed on or after October  
1, 2001 and rated at 2001 kW or more. Generators providing backup power to critical 
infrastructure are exempt from the CPCN process. 
 

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

1800 Washington Boulevard ● Baltimore, Maryland 21230 
(410) 537-3230 ● 1-800-633-6101● www.mde.maryland.gov

FORM 6 
APPLICATION FOR AIR QUALITY PERMIT TO CONSTRUCT 

FOR EMISSION CONTROL EQUIPMENT
1. Owner Information
Owner Name:    
Owner Address:    
City/State/Zip Code: 
2. Location of Equipment
☐ Check if different from above.  If checked, complete the following:

Premises Name:    
Premises Address:  
City/State/Zip Code: 
3. Contact Information
Contact Name:  
Job Title:    
Phone Number: 
Email Address:  
4. Installation Type and Projected Construction Dates
☐ Modification to Existing Emission Control Equipment
☐ New Emission Control Equipment

Projected Construction Start Date: 
Projected Construction End Date:  

5. Type of Emission Control Equipment

☐ Baghouse/Fabric Filter No. 

☐ Cyclone No. 

☐ Elec. Precipitator (ESP) No. 

☐ Dust Suppression System​ No.

☐ Venturi Scrubber No. 

☐ Spray Tower/Packed Bed No. 

☐ Adsorption System No. 
☐ Cartridge/Canister
☐ Regenerative

☐ Thermal Oxidizer No. 
☐ Regenerative

☐ Catalytic Oxidizer No. 

☐ Nitrogen Oxides Reduction No. 
☐ Selective ☐ Non-Selective
☐ Catalytic ☐ Non-Catalytic

☐ Other No. 
Specify:

6. Emission Control Equipment Manufacturer Information

Manufacturer: Model: 

7. Type of Process/Equipment (to be controlled by emission control equipment)

8. Air Pollutants to be Controlled
☐ Nitrogen Oxides  Control Efficiency 
☐ Carbon Monoxide  Control Efficiency 
☐ Sulfur Oxides  Control Efficiency 

☐ Particulate Matter  Control Efficiency 
☐ Volatile Organic Compounds  Control Efficiency 
☐ Other (describe):  Control Efficiency 

9. Maximum Pre-Control Emissions (Pollutant Loading to Emission Control Device)
☐ Nitrogen Oxides  pounds/hour 
☐ Carbon Monoxide  pounds/hour 
☐ Sulfur Oxides  pounds/hour 

☐ Particulate Matter  pounds/hour 
☐ Volatile Organic Compounds  pounds/hour 
☐ Other (describe):  pounds/hour 

10. Equipment Costs

Capital Cost: $  Estimated Annual Operating Cost: $ 

Amazon Data Services, Inc.

13820 Sunrise Valley Drive

Herndon, VA 20171

✔

IAD-534, IAD-535, IAD-536, and IAD-537 Data Centers

3310, 3320, 3340, and 3350 Radiant Way

Frederick, MD 21703

Anna Franciosa

Air Quality Engineer

(508) 244-2857

gannafra@amazon.com

✔

May 2026

May 2027

✔

✔

✔

✔

Catalyzed Diesel Particulate Filter

Caterpillar Retrofit SCR with Optional DOC or DPF Aftertreatment System  

Emergency generators. One (1) SCR system and cDPF per 2,750 kW emergency generator (92 total). Three 
control device manufacturers are requested to be permitted, only one will be installed per generator.                     

✔

✔

✔

✔

✔

✔

✔

✔

91.7%

75%

68.6%

45.0%

53.5 0.6

10.3 0.9

TBD TBD
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FORM 6 
APPLICATION FOR AIR QUALITY PERMIT TO CONSTRUCT 

FOR EMISSION CONTROL EQUIPMENT
11. Emission Control Equipment Design Specifications

General Information 
Inlet Gas Stream Flow Rate:      ACFM 
Inlet Gas Stream Temperature:  °F 
Inlet Pressure:       in. H2O  

Outlet Gas Stream Flow Rate: :      ACFM 
Outlet Gas Stream Temperature:      °F 
Pressure Drop Range Across System:

Low       in. H2O to High  in. H2O 
For Baghouse/Fabric Filters/Cyclones/ESPs: For Scrubbers: 
Inlet Moisture Content:  weight % 
Inlet Dust Loading:      grains/ACFD 
For ESPs Only: 
Type of ESP (wet or dry): 
Plate Cleaning System: 
☐Water Spray
☐ Rapping
☐ Other (specify:      )
Describe ESP Operation and Cleaning Process:

☐ Dry​  ​ ☐ Wet
Scrubbing Liquid Medium
☐ Once Through ​ ☐ Recirculating
Inlet Scrubber Liquid Feed Rate:      gal/min 
Scrubber Liquid Make-up Rate:      gal/min 
Scrubber Liquid Recirculation Rate:     gal/min 
Scrubbing Liquid Composition      and Weight %: 
pH Range of Scrubbing Liquid: Low  to High 

For Thermal/Catalytic Oxidizers: For Adsorption Systems: 
☐ Natural Gas Fired
☐ Propane Fired
☐ Other Fuel (specify:      )
No. of Burners
Rated Heat Input  MMBtu/hr, per Burner 
Combustion Zone Temperature:  °F 
Combustion Chamber Volume:       ft3 
Retention Time of Gases:      sec at    °F 
For Catalytic Oxidizers Only: 
Type of Catalyst:    
Estimated Catalyst Life:       years 
Catalyst Cleaning Frequency:       months 
Describe Catalyst Activity Testing Procedures and Method 
of Cleaning:    

☐ Granulated Activated Carbon
☐ Synthetic Adsorbent
☐ Zeolite, Molecular Sieve
☐ Other (specify:      )
No. of Beds/Canisters:
Arrangement (if 2 or more beds/canisters):
☐ In Series ☐ In Parallel
Canister/Bed Replacement Frequency:    
Regeneration Cycle Time (if regenerated on-site):    
Describe Breakthrough/Saturation Determination Process: 

For Nitrogen Oxides Reduction Systems: 
Catalyst Active Material: 
Catalyst Life:  years 
Catalyst Volume:  ft3 
Catalyst Bed Temperature Range: 

Minimum:  °F to Maximum:  °F 

Reducing Agent Information: 
☐ Urea ☐ Anhydrous Ammonia
☐ Aqueous Ammonia       weight %
Reducing Agent Storage Tank Capacity:     gallons  
Reducing Agent Injection Rate:  pounds per hour 
Reducing Agent Outlet Concentration:  ppmv​

12. Required Documents (Attach to Form 6 Application)
☐ Vendor/Manufacturer Specifications and Guarantees for Emission Control Equipment
☐ Process Flow Diagram including location of emission control equipment and emissions from source to emission point
13. Responsible Party Certification Statement
“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR COVERAGE 
IS, TO THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE.  I AM AWARE THAT 
THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF 
FINE AND IMPRISONMENT FOR KNOWING VIOLATIONS.” 

Responsible Party Signature Date 

Printed Name and Title 

For ARA Use Only 
Date Received: 
Date Reviewed: 
Reviewed By: 
ARA Premises Number: 
Associated ARA Registration Number or Numbers: 
ARA Form 6​ Revised June 2025 

22,081 22,081

919 919

Dry

✔

N/A

N/A

N/A

572 1022 Varies

TBD

N/A

Robb Truedinger Authorized Representative

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

1800 Washington Boulevard ● Baltimore, Maryland 21230 
(410) 537-3230 ● 1-800-633-6101● www.mde.maryland.gov

FORM 6 
APPLICATION FOR AIR QUALITY PERMIT TO CONSTRUCT 

FOR EMISSION CONTROL EQUIPMENT
1. Owner Information
Owner Name:    
Owner Address:    
City/State/Zip Code: 
2. Location of Equipment
☐ Check if different from above.  If checked, complete the following:

Premises Name:    
Premises Address:  
City/State/Zip Code: 
3. Contact Information
Contact Name:  
Job Title:    
Phone Number: 
Email Address:  
4. Installation Type and Projected Construction Dates
☐ Modification to Existing Emission Control Equipment
☐ New Emission Control Equipment

Projected Construction Start Date: 
Projected Construction End Date:  

5. Type of Emission Control Equipment

☐ Baghouse/Fabric Filter No. 

☐ Cyclone No. 

☐ Elec. Precipitator (ESP) No. 

☐ Dust Suppression System​ No.

☐ Venturi Scrubber No. 

☐ Spray Tower/Packed Bed No. 

☐ Adsorption System No. 
☐ Cartridge/Canister
☐ Regenerative

☐ Thermal Oxidizer No. 
☐ Regenerative

☐ Catalytic Oxidizer No. 

☐ Nitrogen Oxides Reduction No. 
☐ Selective ☐ Non-Selective
☐ Catalytic ☐ Non-Catalytic

☐ Other No. 
Specify:

6. Emission Control Equipment Manufacturer Information

Manufacturer: Model: 

7. Type of Process/Equipment (to be controlled by emission control equipment)

8. Air Pollutants to be Controlled
☐ Nitrogen Oxides  Control Efficiency 
☐ Carbon Monoxide  Control Efficiency 
☐ Sulfur Oxides  Control Efficiency 

☐ Particulate Matter  Control Efficiency 
☐ Volatile Organic Compounds  Control Efficiency 
☐ Other (describe):  Control Efficiency 

9. Maximum Pre-Control Emissions (Pollutant Loading to Emission Control Device)
☐ Nitrogen Oxides  pounds/hour 
☐ Carbon Monoxide  pounds/hour 
☐ Sulfur Oxides  pounds/hour 

☐ Particulate Matter  pounds/hour 
☐ Volatile Organic Compounds  pounds/hour 
☐ Other (describe):  pounds/hour 

10. Equipment Costs

Capital Cost: $  Estimated Annual Operating Cost: $ 

Amazon Data Services, Inc.

13820 Sunrise Valley Drive

Herndon, VA 20171

✔

IAD-534, IAD-535, IAD-536, and IAD-537 Data Centers

3310, 3320, 3340, and 3350 Radiant Way

Frederick, MD 21703

Anna Franciosa

Air Quality Engineer

(508) 244-2857

gannafra@amazon.com

✔

May 2026

May 2027

✔

✔

✔

✔

Catalyzed Diesel Particulate Filter

Caterpillar Retrofit SCR with Optional DOC or DPF Aftertreatment System  

Emergency generators. One (1) SCR system and cDPF per 2,750 kW emergency generator (92 total). Three 
control device manufacturers are requested to be permitted, only one will be installed per generator.                     

✔

✔

✔

✔

✔

✔

✔

✔

91.7%

75%

68.6%

45.0%

53.5 0.6

10.3 0.9

TBD TBD
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FORM 6 
APPLICATION FOR AIR QUALITY PERMIT TO CONSTRUCT 

FOR EMISSION CONTROL EQUIPMENT
11. Emission Control Equipment Design Specifications

General Information 
Inlet Gas Stream Flow Rate:      ACFM 
Inlet Gas Stream Temperature:  °F 
Inlet Pressure:       in. H2O  

Outlet Gas Stream Flow Rate: :      ACFM 
Outlet Gas Stream Temperature:      °F 
Pressure Drop Range Across System:

Low       in. H2O to High  in. H2O 
For Baghouse/Fabric Filters/Cyclones/ESPs: For Scrubbers: 
Inlet Moisture Content:  weight % 
Inlet Dust Loading:      grains/ACFD 
For ESPs Only: 
Type of ESP (wet or dry): 
Plate Cleaning System: 
☐Water Spray
☐ Rapping
☐ Other (specify:      )
Describe ESP Operation and Cleaning Process:

☐ Dry​  ​ ☐ Wet
Scrubbing Liquid Medium
☐ Once Through ​ ☐ Recirculating
Inlet Scrubber Liquid Feed Rate:      gal/min 
Scrubber Liquid Make-up Rate:      gal/min 
Scrubber Liquid Recirculation Rate:     gal/min 
Scrubbing Liquid Composition      and Weight %: 
pH Range of Scrubbing Liquid: Low  to High 

For Thermal/Catalytic Oxidizers: For Adsorption Systems: 
☐ Natural Gas Fired
☐ Propane Fired
☐ Other Fuel (specify:      )
No. of Burners
Rated Heat Input  MMBtu/hr, per Burner 
Combustion Zone Temperature:  °F 
Combustion Chamber Volume:       ft3 
Retention Time of Gases:      sec at    °F 
For Catalytic Oxidizers Only: 
Type of Catalyst:    
Estimated Catalyst Life:       years 
Catalyst Cleaning Frequency:       months 
Describe Catalyst Activity Testing Procedures and Method 
of Cleaning:    

☐ Granulated Activated Carbon
☐ Synthetic Adsorbent
☐ Zeolite, Molecular Sieve
☐ Other (specify:      )
No. of Beds/Canisters:
Arrangement (if 2 or more beds/canisters):
☐ In Series ☐ In Parallel
Canister/Bed Replacement Frequency:    
Regeneration Cycle Time (if regenerated on-site):    
Describe Breakthrough/Saturation Determination Process: 

For Nitrogen Oxides Reduction Systems: 
Catalyst Active Material: 
Catalyst Life:  years 
Catalyst Volume:  ft3 
Catalyst Bed Temperature Range: 

Minimum:  °F to Maximum:  °F 

Reducing Agent Information: 
☐ Urea ☐ Anhydrous Ammonia
☐ Aqueous Ammonia       weight %
Reducing Agent Storage Tank Capacity:     gallons  
Reducing Agent Injection Rate:  pounds per hour 
Reducing Agent Outlet Concentration:  ppmv​

12. Required Documents (Attach to Form 6 Application)
☐ Vendor/Manufacturer Specifications and Guarantees for Emission Control Equipment
☐ Process Flow Diagram including location of emission control equipment and emissions from source to emission point
13. Responsible Party Certification Statement
“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR COVERAGE 
IS, TO THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE.  I AM AWARE THAT 
THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF 
FINE AND IMPRISONMENT FOR KNOWING VIOLATIONS.” 

Responsible Party Signature Date 

Printed Name and Title 

For ARA Use Only 
Date Received: 
Date Reviewed: 
Reviewed By: 
ARA Premises Number: 
Associated ARA Registration Number or Numbers: 
ARA Form 6​ Revised June 2025 

 17.0’’WC pressure drop

22,081 22,081

919 919

Dry

✔

N/A

N/A

N/A

572 1022 Varies

TBD

N/A

Robb Truedinger Authorized Representative

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

1800 Washington Boulevard ● Baltimore, Maryland 21230 
(410) 537-3230 ● 1-800-633-6101● www.mde.maryland.gov

FORM 6 
APPLICATION FOR AIR QUALITY PERMIT TO CONSTRUCT 

FOR EMISSION CONTROL EQUIPMENT
1. Owner Information
Owner Name:    
Owner Address:    
City/State/Zip Code: 
2. Location of Equipment
☐ Check if different from above.  If checked, complete the following:

Premises Name:    
Premises Address:  
City/State/Zip Code: 
3. Contact Information
Contact Name:  
Job Title:    
Phone Number: 
Email Address:  
4. Installation Type and Projected Construction Dates
☐ Modification to Existing Emission Control Equipment
☐ New Emission Control Equipment

Projected Construction Start Date: 
Projected Construction End Date:  

5. Type of Emission Control Equipment

☐ Baghouse/Fabric Filter No. 

☐ Cyclone No. 

☐ Elec. Precipitator (ESP) No. 

☐ Dust Suppression System​ No.

☐ Venturi Scrubber No. 

☐ Spray Tower/Packed Bed No. 

☐ Adsorption System No. 
☐ Cartridge/Canister
☐ Regenerative

☐ Thermal Oxidizer No. 
☐ Regenerative

☐ Catalytic Oxidizer No. 

☐ Nitrogen Oxides Reduction No. 
☐ Selective ☐ Non-Selective
☐ Catalytic ☐ Non-Catalytic

☐ Other No. 
Specify:

6. Emission Control Equipment Manufacturer Information

Manufacturer: Model: 

7. Type of Process/Equipment (to be controlled by emission control equipment)

8. Air Pollutants to be Controlled
☐ Nitrogen Oxides  Control Efficiency 
☐ Carbon Monoxide  Control Efficiency 
☐ Sulfur Oxides  Control Efficiency 

☐ Particulate Matter  Control Efficiency 
☐ Volatile Organic Compounds  Control Efficiency 
☐ Other (describe):  Control Efficiency 

9. Maximum Pre-Control Emissions (Pollutant Loading to Emission Control Device)
☐ Nitrogen Oxides  pounds/hour 
☐ Carbon Monoxide  pounds/hour 
☐ Sulfur Oxides  pounds/hour 

☐ Particulate Matter  pounds/hour 
☐ Volatile Organic Compounds  pounds/hour 
☐ Other (describe):  pounds/hour 

10. Equipment Costs

Capital Cost: $  Estimated Annual Operating Cost: $ 

Amazon Data Services, Inc.

13820 Sunrise Valley Drive

Herndon, VA 20171

✔

IAD-534, IAD-535, IAD-536, and IAD-537 Data Centers

3310, 3320, 3340, and 3350 Radiant Way

Frederick, MD 21703

Anna Franciosa

Air Quality Engineer

(508) 244-2857

gannafra@amazon.com

✔

May 2026

May 2027

✔

✔

✔

✔

Catalyzed Diesel Particulate Filter

Caterpillar Retrofit SCR with Optional DOC or DPF Aftertreatment System  

Emergency generators. One (1) SCR system and cDPF per 2,750 kW emergency generator (92 total). Three 
control device manufacturers are requested to be permitted, only one will be installed per generator.                     

✔

✔

✔

✔

✔

✔

✔

✔

91.7%

75%

68.6%

45.0%

53.5 0.6

10.3 0.9

TBD TBD

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B

http://www.mde.maryland.gov


FORM 6 
APPLICATION FOR AIR QUALITY PERMIT TO CONSTRUCT 

FOR EMISSION CONTROL EQUIPMENT
11. Emission Control Equipment Design Specifications

General Information 
Inlet Gas Stream Flow Rate:      ACFM 
Inlet Gas Stream Temperature:  °F 
Inlet Pressure:       in. H2O  

Outlet Gas Stream Flow Rate: :      ACFM 
Outlet Gas Stream Temperature:      °F 
Pressure Drop Range Across System: 

Low       in. H2O to High  in. H2O 
For Baghouse/Fabric Filters/Cyclones/ESPs: For Scrubbers: 
Inlet Moisture Content:  weight % 
Inlet Dust Loading:      grains/ACFD 
For ESPs Only: 
Type of ESP (wet or dry): 
Plate Cleaning System: 
☐Water Spray
☐ Rapping
☐ Other (specify:      )
Describe ESP Operation and Cleaning Process:

☐ Dry​  ​ ☐ Wet
Scrubbing Liquid Medium
☐ Once Through ​ ☐ Recirculating
Inlet Scrubber Liquid Feed Rate:      gal/min 
Scrubber Liquid Make-up Rate:      gal/min 
Scrubber Liquid Recirculation Rate:     gal/min 
Scrubbing Liquid Composition      and Weight %: 
pH Range of Scrubbing Liquid: Low  to High 

For Thermal/Catalytic Oxidizers: For Adsorption Systems: 
☐ Natural Gas Fired
☐ Propane Fired
☐ Other Fuel (specify:      )
No. of Burners
Rated Heat Input  MMBtu/hr, per Burner 
Combustion Zone Temperature:  °F 
Combustion Chamber Volume:       ft3 
Retention Time of Gases:      sec at    °F 
For Catalytic Oxidizers Only: 
Type of Catalyst:    
Estimated Catalyst Life:       years 
Catalyst Cleaning Frequency:       months 
Describe Catalyst Activity Testing Procedures and Method 
of Cleaning:    

☐ Granulated Activated Carbon
☐ Synthetic Adsorbent
☐ Zeolite, Molecular Sieve
☐ Other (specify:      )
No. of Beds/Canisters:
Arrangement (if 2 or more beds/canisters):
☐ In Series ☐ In Parallel
Canister/Bed Replacement Frequency:    
Regeneration Cycle Time (if regenerated on-site):    
Describe Breakthrough/Saturation Determination Process: 

For Nitrogen Oxides Reduction Systems: 
Catalyst Active Material: 
Catalyst Life:  years 
Catalyst Volume:  ft3 
Catalyst Bed Temperature Range: 

Minimum:  °F to Maximum:  °F 

Reducing Agent Information: 
☐ Urea ☐ Anhydrous Ammonia
☐ Aqueous Ammonia       weight %
Reducing Agent Storage Tank Capacity:     gallons  
Reducing Agent Injection Rate:  pounds per hour 
Reducing Agent Outlet Concentration:  ppmv​

12. Required Documents (Attach to Form 6 Application)
☐ Vendor/Manufacturer Specifications and Guarantees for Emission Control Equipment
☐ Process Flow Diagram including location of emission control equipment and emissions from source to emission point
13. Responsible Party Certification Statement
“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR COVERAGE 
IS, TO THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE.  I AM AWARE THAT 
THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF 
FINE AND IMPRISONMENT FOR KNOWING VIOLATIONS.” 

Responsible Party Signature Date 

Printed Name and Title 

For ARA Use Only 
Date Received: 
Date Reviewed: 
Reviewed By: 
ARA Premises Number: 
Associated ARA Registration Number or Numbers: 
ARA Form 6​ Revised June 2025 

17.5’’WC pressure drop

22,081 22,081

919 919

Dry

✔

N/A

N/A

N/A

572 1022 Varies

TBD

N/A

Robb Truedinger Authorized Representative

✔

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B

February 20, 2026
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MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Air and Radiation Management Administration ● Air Quality Permits Program 
1800 Washington Boulevard ● Baltimore, Maryland 21230 
 (410)537-3230 ● 1-800-633-6101● www.mde.state.md.us 

 

Mail application to 
 
MDE/ARMA 
1800 Washington Blvd, Suite 720 
Baltimore, MD  21230-1720 

   
Air Quality Permit to Construct & Registration Application for 

EMERGENCY GENERATOR 

 
  You must check off all of the following items to be able to use this application form 
 
 

 This generator is a dedicated emergency backup generator, and will not be used for peak or load shaving. 
 This generator is powered by an internal combustion engine, not a turbine 
 This generator’s engine is at least 500 brake horsepower (373 kilowatts) 

  (Smaller emergency engines do not need a permit) 
 

AND 
 

  You must check off one of the following items to be able to use this application form* 
 
 

 I do not need a CPCN Exemption because the generator is rated at 2000 kW or less 
 I do not need a CPCN Exemption because the generator was installed before October 1, 2001 
 I have a CPCN Exemption from the Public Service Commission for this generator 

 (Contact the Public Service Commission at 410.767.8131) 
* N/A. Generators providing backup power to critical infrastructure are exempt from the CPCN process. 
 

 

 

 
  

1)   Business/Institution/Facility where the equipment will be located  Check if this is a 
federal facility 

Business/Institution/Facility Name:   IAD-534, IAD-535, IAD-536, and IAD-537 
 

Phone: (508) 244-2857 

Contact Person’s Name: Anna Franciosa 
 

Email Address: gannafra@amazon.com 

Street Address: 3310, 3320, 3340, and 3350 Radiant Way 

City: Frederick 
 

State: Maryland Zip Code: 21703 County: Frederick 

2)   Owner   Check if different from above.  If checked, complete the following: 
Name: Amazon Data Services, Inc. 
 

Phone: (508) 244-2857 

Mailing Address: 13820 Sunrise Valley Drive 
 
City: Herndon 
 

State: VA Zip Code: 20171  

3)   Installer   Check if different from above.  If checked, complete the following: 
Contact Name: TBD 
 

Contact Company: TBD Phone: TBD 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B
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LEAVE BLANK 
MDE USE ONLY 

 
 Permit 
 Registration (Less than 1,000 brake horsepower & installed prior to 11/24/03) 

 
Permit/Registration Number:  ________ - ________ - ________ - ________ 
 
AI:  ________ 

 
 

Emissions 
 

Stack _______  _______  _______  _______  _______  _______ 
 
Fugitive _______  _______  _______  _______  _______  _______ 
 Sox  NOx  CO  VOC  PM  PM-10 
 
 
 
 
 
 

4)   Equipment Information 
Manufacturer / Model: Caterpillar 
 

Installation Date: Estimated installation of first 
generator : 5/2026 or upon receipt of permit 

 Yes      This generator will be operated as part of an emergency demand response program. 
 No 

Number  
Installed: 92 

Number  
Removed: 0 

Stack Height  
(feet, estimated): 44 

Stack Diameter  
(inches, estimated): 24 

Engine Make / Model: 
Caterpillar 3516E 

EPA Tier Certified: 
2 

Engine Horsepower :  
  4,043 

Engine Manufacture Date:     
≥ 2019 

Fuel Type: 
Ultra-Low Sulfur 
Diesel or 
Renewable Diesel 

5)   Required Attachments  (check that you’ve included them) 
 Vendor literature 

 CPCN Exemption from the Public Service Commission  
       (not needed for generators installed before October 1, 2001, or rated at 1500 kW or less) 

6)   Workers Compensation Information (Environmental Article §1-202) 
Workers insurance policy or binder number: American Zurich Insurance Company No.  40142 WC402028202 
 

 Check if self-employed or otherwise exempt from this requirement 
 

“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR COVERAGE IS, TO 
THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE.  I AM AWARE THAT THERE ARE 
SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND 
IMPRISONMENT FOR KNOWING VIOLATIONS.” 
 
_____________________________________________________Robb Truedinger, Authorized Representative___________________          
Owners Signature Printed Name and Title Date 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B

February 20, 2026
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MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Air and Radiation Management Administration ● Air Quality Permits Program 
1800 Washington Boulevard ● Baltimore, Maryland 21230 
 (410)537-3230 ● 1-800-633-6101● www.mde.state.md.us 

 

Mail application to 
 
MDE/ARMA 
1800 Washington Blvd, Suite 720 
Baltimore, MD  21230-1720 

   
Air Quality Permit to Construct & Registration Application for 

EMERGENCY GENERATOR 

 
  You must check off all of the following items to be able to use this application form 
 
 

 This generator is a dedicated emergency backup generator, and will not be used for peak or load shaving. 
 This generator is powered by an internal combustion engine, not a turbine 
 This generator’s engine is at least 500 brake horsepower (373 kilowatts) 

  (Smaller emergency engines do not need a permit) 
 

AND 
 

  You must check off one of the following items to be able to use this application form* 
 
 

 I do not need a CPCN Exemption because the generator is rated at 2000 kW or less 
 I do not need a CPCN Exemption because the generator was installed before October 1, 2001 
 I have a CPCN Exemption from the Public Service Commission for this generator 

 (Contact the Public Service Commission at 410.767.8131) 
 

 

 

 
  

1)   Business/Institution/Facility where the equipment will be located  Check if this is a 
federal facility 

Business/Institution/Facility Name:  IAD-534, IAD-535, IAD-536, and IAD-537 
 

Phone: (508) 244-2857 

Contact Person’s Name: Anna Franciosa 
 

Email Address: gannafra@amazon.com 

Street Address:  3310, 3320, 3340, and 3350 Radiant Way 
 
City: Frederick 
 

State: Maryland Zip Code: 21703 County:  Frederick 

2)   Owner   Check if different from above.  If checked, complete the following: 
Name: Amazon Data Services, Inc. 
 

Phone: (508) 244-2857 

Mailing Address: 13820 Sunrise Valley Drive 
 
City: Herndon 
 

State: VA Zip Code: 20171  

3)   Installer   Check if different from above.  If checked, complete the following: 
Contact Name: TBD 
 

Contact Company: TBD Phone: TBD 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B
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LEAVE BLANK 
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 Permit 
 Registration (Less than 1,000 brake horsepower & installed prior to 11/24/03) 

 
Permit/Registration Number:  ________ - ________ - ________ - ________ 
 
AI:  ________ 

 
 

Emissions 
 

Stack _______  _______  _______  _______  _______  _______ 
 
Fugitive _______  _______  _______  _______  _______  _______ 
 Sox  NOx  CO  VOC  PM  PM-10 
 
 

 
 
 

4)   Equipment Information 
Manufacturer / Model: Caterpillar 
 

Installation Date:  Estimated installation of first 
generator: 5/2026 or upon receipt of permit 

 Yes      This generator will be operated as part of an emergency demand response program. 
 No 

Number  
Installed: 6 

Number  
Removed: 0 

Stack Height  
(feet, estimated):  10.3 (2, Aux 
Water Bldg) and 44 (4, House) 

Stack Diameter  
(inches, estimated): 12 

Engine Make / Model: 
Caterpillar C18 

EPA Tier Certified: 
2 

Engine Horsepower :  
  1,112 

Engine Manufacture Date:    
≥ 2019 

Fuel Type: 
Ultra-Low Sulfur 
Diesel or 
Renewable Diesel 

5)   Required Attachments  (check that you’ve included them) 
 Vendor literature 

 CPCN Exemption from the Public Service Commission  
       (not needed for generators installed before October 1, 2001, or rated at 1500 kW or less) 

6)   Workers Compensation Information (Environmental Article §1-202) 
Workers insurance policy or binder number: American Zurich Insurance Company No.  40142 WC402028202 
 

 Check if self-employed or otherwise exempt from this requirement 
 

“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR COVERAGE IS, TO 
THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE.  I AM AWARE THAT THERE ARE 
SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND 
IMPRISONMENT FOR KNOWING VIOLATIONS.” 
 
_____________________________________________________Robb Truedinger, Authorized  Representative___________________         
Owners Signature Printed Name and Title Date 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B

February 20, 2026
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MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Air and Radiation Management Administration ● Air Quality Permits Program 
1800 Washington Boulevard ● Baltimore, Maryland 21230 
 (410)537-3230 ● 1-800-633-6101● www.mde.state.md.us 

 

Mail application to 
 
MDE/ARMA 
1800 Washington Blvd, Suite 720 
Baltimore, MD  21230-1720 

   
Air Quality Permit to Construct & Registration Application for 

EMERGENCY GENERATOR 

 
  You must check off all of the following items to be able to use this application form 
 
 

 This generator is a dedicated emergency backup generator, and will not be used for peak or load shaving. 
 This generator is powered by an internal combustion engine, not a turbine 
 This generator’s engine is at least 500 brake horsepower (373 kilowatts) 

  (Smaller emergency engines do not need a permit) 
 

AND 
 

  You must check off one of the following items to be able to use this application form* 
 
 

 I do not need a CPCN Exemption because the generator is rated at 2000 kW or less 
 I do not need a CPCN Exemption because the generator was installed before October 1, 2001 
 I have a CPCN Exemption from the Public Service Commission for this generator 

 (Contact the Public Service Commission at 410.767.8131) 
 
 

 

 

 
  

1)   Business/Institution/Facility where the equipment will be located  Check if this is a 
federal facility 

Business/Institution/Facility Name:  IAD-534, IAD-535, IAD-536, and IAD-537 
 

Phone: (508) 244-2857 

Contact Person’s Name: Anna Franciosa 
 

Email Address: gannafra@amazon.com 

Street Address:  3310, 3320, 3340, and 3350 Radiant Way 
 
City: Frederick 
 

State: Maryland Zip Code: 21703 County: Frederick 

2)   Owner   Check if different from above.  If checked, complete the following: 
Name: Amazon Data Services, Inc. 
 

Phone: (508) 244-2857 

Mailing Address: 13820 Sunrise Valley Drive 
 
City: Herndon 
 

State: VA Zip Code: 20171  

3)   Installer   Check if different from above.  If checked, complete the following: 
Contact Name: TBD 
 

Contact Company: TBD Phone: TBD 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B
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 Permit 
 Registration (Less than 1,000 brake horsepower & installed prior to 11/24/03) 

 
Permit/Registration Number:  ________ - ________ - ________ - ________ 
 
AI:  ________ 

 
 

Emissions 
 

Stack _______  _______  _______  _______  _______  _______ 
 
Fugitive _______  _______  _______  _______  _______  _______ 
 Sox  NOx  CO  VOC  PM  PM-10 
 
 

 
 

 

4)   Equipment Information 
Manufacturer / Model: Caterpillar 
 

Installation Date:  Estimated installation of first 
generator: 5/2026 or upon receipt of permit 

 Yes      This generator will be operated as part of an emergency demand response program. 
 No 

Number  
Installed: 1 

Number  
Removed: 0 

Stack Height  
(feet, estimated): 8 

Stack Diameter  
(inches, estimated): 6 

Engine Make / Model: 
Caterpillar C9 

EPA Tier Certified: 
3 

Engine Horsepower :  
  398 

Engine Manufacture Date:    
≥ 2019 

Fuel Type: 
Ultra-Low Sulfur 
Diesel or 
Renewable Diesel 

5)   Required Attachments  (check that you’ve included them) 
 Vendor literature 

 CPCN Exemption from the Public Service Commission  
       (not needed for generators installed before October 1, 2001, or rated at 1500 kW or less) 

6)   Workers Compensation Information (Environmental Article §1-202) 
Workers insurance policy or binder number:  American Zurich Insurance Company No. 40142 WC402028202 
 

 Check if self-employed or otherwise exempt from this requirement 
 

“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR COVERAGE IS, TO 
THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE.  I AM AWARE THAT THERE ARE 
SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND 
IMPRISONMENT FOR KNOWING VIOLATIONS.” 
 
_____________________________________________________Robb Truedinger, Authorized  Representative___________________         
Owners Signature Printed Name and Title Date 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B

February 20, 2026



 

Amazon Data Services – IAD-534/535/536/537 | Permit to Construct Application  
Trinity Consultants  

APPENDIX B. DETAILED EMISSION CALCULATIONS 

  

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



 

Amazon Data Services – IAD-534/535/536/537 | Permit to Construct Application  
Trinity Consultants  

Appendix B, Option 1A: 25 tpy NOx Limit 
 
Potential emissions in these tables are based on the following fuel usage formula equaling 1. 
 

Caterpillar Model 3516E Uncontrolled Fuel Usage gal yr⁄

179,127 gal
yr

+  
Caterpillar Model 3516E Controlled Fuel Usage gal yr⁄

2,185,265 gal
yr

 

+ 
Caterpillar Model C18 Fuel Usage gal yr⁄

186,870 gal
yr

 + 
Caterpillar Model C9 Fuel Usage gal yr⁄

346,622 gal
yr

≤ 0.95 

  

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Appendix B - Emission Calculations

IAD534 Emission Calculations: Appendix B, Option 1A

CO NO X VOC SO 2 PM PM 10 PM 2.5 Single HAP Combined HAP

SCR and cDPF Operating 14.3 20.4 2.5 1.87E-01 0.90 0.90 0.90

SCR Not Operating and 

cDPF Operating
1.4 25.0 0.2 1.87E-02 0.09 0.09 0.09

EG93-98
Caterpillar Model C18 

Engines
No Controls 8.0 4.3 3.2 3.36E-03 0.54 0.54 0.54 1.72E-03 3.49E-03

EG99 Caterpillar Model C9 Engine No Controls 0.1 0.14 0.03 2.00E-04 0.02 0.02 0.02 1.02E-04 2.07E-04

22.4 25.0 5.7 0.2 1.5 1.5 1.5 0.1 0.2

1 ≥ + + +

Fuel Used in PTE (gal/yr) CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 179,127 0.016 0.279 0.003 2.09E-04 0.001 0.001 0.001

3516E Controlled 1,784,800 0.016 0.023 0.003 2.09E-04 0.001 0.001 0.001

C18 32,160 0.498 0.268 0.201 2.09E-04 0.033 0.033 0.033

C9 1,910 0.137 0.144 0.036 2.09E-04 0.017 0.017 0.017

CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 1,012 1,012 1,012 1,012 1,012 1,012 1,012 

3516E Controlled 1,784,800        1,784,800        1,784,800        1,784,800        1,784,800        1,784,800        1,784,800        

C18 32,160 32,160 32,160 32,160 32,160 32,160 32,160 

C9 1,910 1,910 1,910 1,910 1,910 1,910 1,910 

Formula Check: 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Total Site-Wide Potential Emissions:

Fuel for Facility-wide Generator PTE (gal/yr)

Caterpillar Model 3516E, 

Controlled (gal/yr)

2,185,265

Emission Factors (lb/gal)

Caterpillar Model C9 Fuel Usage 

(gal/yr)

346,622

Caterpillar Model C18 Fuel 

Usage (gal/yr)

186,870

Caterpillar Model 3516E, 

Uncontrolled (gal/yr)

179,127

1. Potential emissions are calculated based on individual engine group potential fuel usage.  Site-wide potential emissions are based on the following formula ensuring worst-case emission factors:

Caterpillar Model 3516E 

Engines
EG1-92

Table B-1. Facility-Wide Potential Emissions

Emission Unit Description

Potential Annual Emissions (tpy)
1

9.56E-02 1.94E-01

Operating Mode

Trinity Consultants Page 1 of 12 Amazon Data Services, Inc.
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Appendix B - Emission Calculations

Units CO Controlled NO X

Uncontrolled 

NO X
VOC SO 2 PM PM 10 PM 2.5

lb/hr 3.10 4.44 53.48 0.53 0.041 0.20 0.20 0.20

lb/gal 0.016 0.023 0.279 0.003 2.1E-04 0.001 0.001 0.001

lb/hr 4.73 N/A 14.34 1.91 0.011 0.32 0.32 0.32

lb/gal 0.498 N/A 0.268 0.201 2.1E-04 0.033 0.033 0.033

lb/hr 0.63 N/A 2.76 0.20 0.004 0.15 0.15 0.15

lb/gal 0.137 N/A 0.144 0.036 2.1E-04 0.017 0.017 0.017

Table B-2. Emergency Generator Maximum Emissions - per Unit

Pollutant

C18 Stationary Emergency 

Engine-Generators

 3516E Stationary Emergency 

Engine-Generators

C9 Stationary Emergency 

Engine-Generator

Trinity Consultants Page 2 of 12 Amazon Data Services, Inc.
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Appendix B - Emission Calculations

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

CO 1.16 0.56 0.57 1.68 3.43 g/hp-hr 1

NO X 6.00 4.83 3.65 3.73 8.51 g/hp-hr 1

VOC 0.10 0.12 0.17 0.29 0.46 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 10 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 2.5 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 3,072 2,102 1,131 549 hp 1

Fuel Consumption 194.0 148.0 108.2 63.3 36.9 gal/hr 1

CO 0.053 0.026 0.024 0.066 0.113 lb/gal 5

NO X 0.276 0.221 0.156 0.147 0.279 lb/gal 5

VOC 0.005 0.005 0.007 0.011 0.015 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 10 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 2.5 0.003 0.002 0.003 0.006 0.007 lb/gal 5

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

CO 70.0% 6

NO X 91.7% 6

VOC 40.0% 6

SO 2 0.0% 6

PM 68.6% 6

PM 10 68.6% 6

PM 2.5 68.6% 6

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 hp 1

Fuel Consumption 194.0 gal/hr 1

CO 0.016 lb/gal 5

NO X 0.023 lb/gal 5

VOC 0.003 lb/gal 5

SO 2 2.09E-04 lb/gal 3

PM 0.001 lb/gal 5

PM 10 0.001 lb/gal 5

PM 2.5 0.001 lb/gal 5

Units NotesPollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load
Units Notes

Pollutant Notes

Pollutant
Emission Factors 

100% Load
Units Notes

Control Technology Control 

Efficiency
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Appendix B - Emission Calculations

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

CO 0.41 0.52 0.25 1.85 13.85 g/hp-hr 1

NO X 5.85 4.05 3.88 4.62 5.42 g/hp-hr 1

VOC 0.11 0.15 0.16 0.33 5.59 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 10 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 2.5 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

Engine Rating 1,112 840 575 315 155 hp 1

Fuel Consumption 53.6 42.8 28.4 16.6 9.5 gal/hr 1

CO 0.019 0.022 0.011 0.077 0.498 lb/gal 5

NO X 0.268 0.175 0.173 0.193 0.195 lb/gal 5

VOC 0.005 0.006 0.007 0.014 0.201 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 10 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 2.5 0.003 0.003 0.003 0.007 0.033 lb/gal 5

NotesUnits
Emission Factors

25% Load

Emission Factors

10 % Load

Emission Factors

10 % Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units Notes

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load
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Appendix B - Emission Calculations

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

CO 0.68 0.90 1.01 2.30 3.89 g/hp-hr 1

NO X 3.14 2.38 2.16 2.27 3.22 g/hp-hr 1

VOC 0.17 0.29 0.44 0.57 1.03 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 10 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 2.5 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

Engine Rating 398 302 211 124 68.9 hp 1

Fuel Consumption 19.1 15.3 11.4 7.2 4.3 gal/hr 1

CO 0.031 0.039 0.041 0.087 0.137 lb/gal 5

NO X 0.144 0.104 0.088 0.086 0.114 lb/gal 5

VOC 0.008 0.013 0.018 0.022 0.036 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 10 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 2.5 0.007 0.010 0.009 0.015 0.017 lb/gal 5

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant Notes

Pollutant

Units
Emission Factors

10 % Load

Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Notes
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units

Emission Factors

10 % Load
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Appendix B - Emission Calculations

Potential Fuel Throughput Calculations

Pollutant
Maximum Fuel Consumption 

Rate (gal/hr/engine)
Number of Engines

Maximum NO X  Emission 

Factor

(lb/gal)

Annual Fuel Usage at Max 

Operating Hours

(gal/yr total)
7

Annual Fuel Usage for NOx 

Major Source Threshold 

Accounting for Fuel Meter 

Accuracy

(gal/yr total)
8

Fuel Consumption to Use in 

Potential to Emit Calculations

(gal/yr total)
9

Caterpillar Model 3516E Engines Uncontrolled (EG1-92) 194 92 0.279 1,784,800 179,127 179,127

Caterpillar Model 3516E Engines Controlled (EG1-92) 194 92 0.023 1,784,800 2,185,265 1,784,800

Caterpillar Model C18 Engines (EG93-98) 54 6 0.268 32,160 186,870 32,160

Caterpillar Model C9 Engine (EG99) 19 1 0.144 1,910 346,622 1,910

1

2

3

4

5

6

7

8

9

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Potential emissions are calculated based on fuel usage at max engine hours or major source threshold, whichever is lower.

Gal/yr = NOx Major Source Threshold Target (25 tpy) x 2,000 lb/ton / Max Emission Factor for NOx (lb/gal)

Maximum annual fuel usage is calculated at 100 hr/yr/engine for emergency generators.

Control efficiencies are based on minimum control efficiency based on all potential control vendors.

Engine rating, fuel consumption, and NO X , CO, HC (VOC), and PM emission factors are based on performance data at specified loads from the engines' emission data sheets.

AP-42 Table 3.4-1 indicates that as much as three-fourths of total organic compounds are methane emissions for dual fuel engines.  To conservatively over-estimate emissions, all hydrocarbon (HC) emissions are assumed to be VOC.

Sulfur dioxide emission factor is from AP-42 Table 3.4-1. SO 2  (lb/bhp-hr) = 8.09E-03 x (sulfur content of fuel, %). Emission factor in lb/bhp-hr. Sulfur content of fuel is 15 ppm (ULSD).

All particulates are assumed to be <1 micron in size, consistent with AP-42 Section 3.3, Table 3.3-1 "Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines," Supplement B, October 1996.

Emission Factor (lb/gal) = Emission Factor (lb/hr) / Fuel Usage Rate (gal/hr)
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 with add-on controls --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 4.9

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 4,043 --

75% 3,072 --

50% 2,102 --

25% 1,131 --

10% 549 --

Generating Capacity (kW)
1

: -- 2,750

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 194.0 --

75% 148.0 --

50% 108.2 --

25% 63.3 --

10% 36.9 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 26.8 --

75% 20.4 --

50% 14.9 --

25% 8.7 --

10% 5.1 --

Operational Details:

Aggregate Potential Fuel Consumption for Controlled 

Operation (gal/yr)
4

:
1,784,800

Aggregate Potential Fuel Consumption for Uncontrolled 

Operation (gal/yr)
4

:
179,127

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

92

≥ 2019

Caterpillar

3516E

Trinity Consultants Page 7 of 12 Amazon Data Services, Inc.

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.016 0.016 lb/gal 5, 8

NO X 0.023 0.279 lb/gal 5

VOC 0.003 0.003 lb/gal 5, 8

SO 2 2.09E-04 2.09E-04 lb/gal 5

PM 0.001 0.001 lb/gal 5, 8

PM 10 0.001 0.001 lb/gal 5, 8

PM 2.5 0.001 0.001 lb/gal 5, 8

CO 2 73.96 73.96 kg/MMBtu 6

CH 4 3.0E-03 3.0E-03 kg/MMBtu 6

N 2 O 6.0E-04 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 14.27 1.43 14.27

NO X 20.42 25.00 25.00

VOC 2.46 0.25 2.46

SO 2 0.19 0.02 0.19

PM 0.90 0.09 0.90

PM 10 0.90 0.09 0.90

PM 2.5 0.90 0.09 0.90

CO 2 20,080 2,015 20,080

CH 4 8.15E-01 8.17E-02 0.81

N 2 O 1.63E-01 1.63E-02 0.16

CO 2 e 20,146 2,022 20,146

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 9.6E-02

Toluene 2.81E-04 3.5E-02

Xylenes 1.93E-04 2.4E-02

Formaldehyde 7.89E-05 9.7E-03

Acetaldehyde 2.52E-05 3.1E-03

Acrolein 7.88E-06 9.7E-04

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 2.6E-02

Total HAP 1.9E-01

1

2

3

4

5

6

7

8

9

10
Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 "PAH Emission Factors for Large 

Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Refer to Table B-3 for calculation of lb/gal emission factors.

Potential Emissions (tpy) are based on fuel limits and highest emission factor across all loads. Overall potential emissions are the higher or control and uncontrolled emissions.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the fuel's heating value and engine's hourly 

fuel consumption rate and is on an individual unit basis. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, Subpart A.

The minimum activation temperature for PM, VOC, and CO controls is lower than the engine exhaust temperature at no load. As such, the controls will be active nearly instantly and the controlled emission factors 

are used for all operation.

Engine specification sheet. 

Refer to Table B-3 for estimated fuel consumption.

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

Emission Factor
10

(lb/MMBtu)

Pollutant Controlled Emission Factors Uncontrolled Emission Factors Units

Pollutant

Notes

Pollutant
Overall Emissions All Units

(tpy)
9

Potential Controlled Emissions 

All Units (tpy)
9

Potential Uncontrolled 

Emissions All Units (tpy)
9

Overall Potential Emissions All 

Units  (tpy)
9
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 3.0

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
2

: -- --

100% 1,112 --

75% 840 --

50% 575 --

25% 315 --

10% 155

Generating Capacity (kW)
2

: -- 750

Maximum Fuel Consumption at Specified Load (gal/hr)
2

: -- --

100% 53.6 --

75% 42.8 --

50% 28.4 --

25% 16.6 --

10% 9.5

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 7.4 --

75% 5.9 --

50% 3.9 --

25% 2.3 --

10% 1.3

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 32,160

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

6

≥ 2019

Caterpillar

C18
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.50 lb/gal 5

NO X 0.27 lb/gal 5

VOC 0.20 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.03 lb/gal 5

PM 10 0.03 lb/gal 5

PM 2.5 0.03 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 8.01

NO X 4.30

VOC 3.23

SO 2 3.36E-03

PM 0.54

PM 10 0.54

PM 2.5 0.54

CO 2 362

CH 4 1.47E-02

N 2 O 2.9E-03

CO 2 e 363

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.72E-03

Toluene 2.81E-04 6.2E-04

Xylenes 1.93E-04 4.3E-04

Formaldehyde 7.89E-05 1.8E-04

Acetaldehyde 2.52E-05 5.6E-05

Acrolein 7.88E-06 1.7E-05

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 4.7E-04

Total HAP 3.5E-03

1

2

3

4

5

6

7

8

9

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Emission Factors

Emission Factor
9

(lb/MMBtu)

Pollutant Units

Potential Emissions All Units

(tpy)
8Pollutant

Pollutant
Potential Emissions All Units

(tpy)
8

Notes

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Refer to Table B-3 for calculation of lb/gal emission factors.

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for each engine.
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 3 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 1.5

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 398 --

75% 302 --

50% 211 --

25% 124 --

10% 68.9 --

Generating Capacity (kW)
1

: -- 250

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 19.1 --

75% 15.3 --

50% 11.4 --

25% 7.2 --

10% 4.3 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 2.6 --

75% 2.1 --

50% 1.6 --

25% 1.0 --

10% 0.6 --

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 1,910

Table B-6. C9 Stationary Generator (EG99) Potential to Emit

1

≥ 2019

Caterpillar

C9
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.14 lb/gal 5

NO X 0.14 lb/gal 5

VOC 0.04 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.02 lb/gal 5

PM 10 0.02 lb/gal 5

PM 2.5 0.02 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 0.13

NO X 0.14

VOC 0.03

SO 2 2.00E-04

PM 0.02

PM 10 0.02

PM 2.5 0.02

CO 2 21

CH 4 8.72E-04

N 2 O 1.7E-04

CO 2 e 22

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.0E-04

Toluene 2.81E-04 3.7E-05

Xylenes 1.93E-04 2.5E-05

Formaldehyde 7.89E-05 1.0E-05

Acetaldehyde 2.52E-05 3.3E-06

Acrolein 7.88E-06 1.0E-06

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 2.8E-05

Total HAP 2.1E-04

1

2

3

4

5

6

7

8

9 Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Pollutant
Emission Factor

9

(lb/MMBtu)

Potential Emissions

(tpy)
8

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for the engine.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Refer to Table B-3 for calculation of lb/gal emission factors.

Pollutant Emission Factors Units Notes

Pollutant
Potential Emissions

(tpy)
8

Table B-6. C9 Stationary Generator (EG99) Potential to Emit
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Appendix B, Option 1B: 23.75 tpy NOx Limit 
Potential emissions in these tables are based on the following fuel usage formula equaling 1. 
 

Caterpillar Model 3516E Uncontrolled Fuel Usage gal yr⁄

170,170 gal
yr

+  
Caterpillar Model 3516E Controlled Fuel Usage gal yr⁄

2,076,001 gal
yr

 

+ 
Caterpillar Model C18 Fuel Usage gal yr⁄

177,526 gal
yr

 + 
Caterpillar Model C9 Fuel Usage gal yr⁄

329,291 gal
yr

 ≤ 1 
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Appendix B - Emission Calculations

IAD534 Emission Calculations: Appendix B, Option 1B

CO NO X VOC SO 2 PM PM 10 PM 2.5 Single HAP Combined HAP

SCR and cDPF Operating 14.3 20.4 2.5 1.87E-01 0.90 0.90 0.90

SCR Not Operating and 

cDPF Operating
1.4 23.8 0.2 1.78E-02 0.09 0.09 0.09

EG93-98
Caterpillar Model C18 

Engines
No Controls 8.0 4.3 3.2 3.36E-03 0.54 0.54 0.54 1.72E-03 3.49E-03

EG99 Caterpillar Model C9 Engine No Controls 0.1 0.14 0.03 2.00E-04 0.02 0.02 0.02 1.02E-04 2.07E-04

21.6 23.75 5.6 0.2 1.4 1.4 1.4 0.1 0.2

1 ≥ + + +

Fuel Used in PTE (gal/yr) CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 170,170 0.016 0.279 0.003 2.09E-04 0.001 0.001 0.001

3516E Controlled 1,784,800 0.016 0.023 0.003 2.09E-04 0.001 0.001 0.001

C18 32,160 0.498 0.268 0.201 2.09E-04 0.033 0.033 0.033

C9 1,910 0.137 0.144 0.036 2.09E-04 0.017 0.017 0.017

CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled -                  -                  -                  -                  -                  -                  -                  

3516E Controlled 1,687,880        1,687,880        1,687,880        1,687,880        1,687,880        1,687,880        1,687,880        

C18 32,160             32,160             32,160             32,160             32,160             32,160             32,160             

C9 1,910              1,910              1,910              1,910              1,910              1,910              1,910              

Formula Check: 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Caterpillar Model 3516E 

Engines
EG1-92

Table B-1. Facility-Wide Potential Emissions

Emission Unit Description

Potential Annual Emissions (tpy)
1

9.56E-02 1.94E-01

Operating Mode

Total Site-Wide Potential Emissions:

Fuel for Facility-wide Generator PTE (gal/yr)

Caterpillar Model 3516E, 

Controlled (gal/yr)

2,076,001

Emission Factors (lb/gal)

Caterpillar Model C9 Fuel Usage 

(gal/yr)

329,291

Caterpillar Model C18 Fuel 

Usage (gal/yr)

177,526

Caterpillar Model 3516E, 

Uncontrolled (gal/yr)

170,170

1. Potential emissions are calculated based on individual engine group potential fuel usage.  Site-wide potential emissions are based on the following formula ensuring worst-case emission factors:
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Appendix B - Emission Calculations

Units CO Controlled NO X

Uncontrolled 

NO X
VOC SO 2 PM PM 10 PM 2.5

lb/hr 3.10 4.44 53.48 0.53 0.041 0.20 0.20 0.20

lb/gal 0.016 0.023 0.279 0.003 2.1E-04 0.001 0.001 0.001

lb/hr 4.73 N/A 14.34 1.91 0.011 0.32 0.32 0.32

lb/gal 0.498 N/A 0.268 0.201 2.1E-04 0.033 0.033 0.033

lb/hr 0.63 N/A 2.76 0.20 0.004 0.15 0.15 0.15

lb/gal 0.137 N/A 0.144 0.036 2.1E-04 0.017 0.017 0.017

Table B-2. Emergency Generator Maximum Emissions - per Unit

Pollutant

C18 Stationary Emergency 

Engine-Generators

 3516E Stationary Emergency 

Engine-Generators

C9 Stationary Emergency 

Engine-Generator
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Appendix B - Emission Calculations

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

CO 1.16 0.56 0.57 1.68 3.43 g/hp-hr 1

NO X 6.00 4.83 3.65 3.73 8.51 g/hp-hr 1

VOC 0.10 0.12 0.17 0.29 0.46 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 10 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 2.5 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 3,072 2,102 1,131 549 hp 1

Fuel Consumption 194.0 148.0 108.2 63.3 36.9 gal/hr 1

CO 0.053 0.026 0.024 0.066 0.113 lb/gal 5

NO X 0.276 0.221 0.156 0.147 0.279 lb/gal 5

VOC 0.005 0.005 0.007 0.011 0.015 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 10 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 2.5 0.003 0.002 0.003 0.006 0.007 lb/gal 5

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

CO 70.0% 6

NO X 91.7% 6

VOC 40.0% 6

SO 2 0.0% 6

PM 68.6% 6

PM 10 68.6% 6

PM 2.5 68.6% 6

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 hp 1

Fuel Consumption 194.0 gal/hr 1

CO 0.016 lb/gal 5

NO X 0.023 lb/gal 5

VOC 0.003 lb/gal 5

SO 2 2.09E-04 lb/gal 3

PM 0.001 lb/gal 5

PM 10 0.001 lb/gal 5

PM 2.5 0.001 lb/gal 5

Pollutant Notes

Pollutant
Emission Factors 

100% Load
Units Notes

Control Technology Control 

Efficiency

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load
Units Notes

Units NotesPollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load
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Appendix B - Emission Calculations

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

CO 0.41 0.52 0.25 1.85 13.85 g/hp-hr 1

NO X 5.85 4.05 3.88 4.62 5.42 g/hp-hr 1

VOC 0.11 0.15 0.16 0.33 5.59 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 10 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 2.5 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

Engine Rating 1,112 840 575 315 155 hp 1

Fuel Consumption 53.6 42.8 28.4 16.6 9.5 gal/hr 1

CO 0.019 0.022 0.011 0.077 0.498 lb/gal 5

NO X 0.268 0.175 0.173 0.193 0.195 lb/gal 5

VOC 0.005 0.006 0.007 0.014 0.201 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 10 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 2.5 0.003 0.003 0.003 0.007 0.033 lb/gal 5

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units Notes

NotesUnits
Emission Factors

25% Load

Emission Factors

10 % Load

Emission Factors

10 % Load
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Appendix B - Emission Calculations

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

CO 0.68 0.90 1.01 2.30 3.89 g/hp-hr 1

NO X 3.14 2.38 2.16 2.27 3.22 g/hp-hr 1

VOC 0.17 0.29 0.44 0.57 1.03 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 10 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 2.5 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

Engine Rating 398 302 211 124 68.9 hp 1

Fuel Consumption 19.1 15.3 11.4 7.2 4.3 gal/hr 1

CO 0.031 0.039 0.041 0.087 0.137 lb/gal 5

NO X 0.144 0.104 0.088 0.086 0.114 lb/gal 5

VOC 0.008 0.013 0.018 0.022 0.036 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 10 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 2.5 0.007 0.010 0.009 0.015 0.017 lb/gal 5

Notes
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units

Emission Factors

10 % Load

Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant Notes

Pollutant

Units
Emission Factors

10 % Load

Trinity Consultants Page 5 of 12 Amazon Data Services, Inc.

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Appendix B - Emission Calculations

Potential Fuel Throughput Calculations

Pollutant
Maximum Fuel Consumption 

Rate (gal/hr/engine)
Number of Engines

Maximum NO X  Emission 

Factor

(lb/gal)

Annual Fuel Usage at Max 

Operating Hours

(gal/yr total)
7

Annual Fuel Usage for NOx 

Major Source Threshold 

Accounting for Fuel Meter 

Accuracy

(gal/yr total)
8

Fuel Consumption to Use in 

Potential to Emit Calculations

(gal/yr total)
9

Caterpillar Model 3516E Engines Uncontrolled (EG1-92) 194 92 0.279 1,784,800 170,170 170,170

Caterpillar Model 3516E Engines Controlled (EG1-92) 194 92 0.023 1,784,800 2,076,001 1,784,800

Caterpillar Model C18 Engines (EG93-98) 54 6 0.268 32,160 177,526 32,160

Caterpillar Model C9 Engine (EG99) 19 1 0.144 1,910 329,291 1,910

1

2

3

4

5

6

7

8

9 Potential emissions are calculated based on fuel usage at max engine hours or major source threshold, whichever is lower.

Gal/yr = NOx Major Source Threshold Target (25 tpy) x (1 - 5% Buffer) x 2,000 lb/ton / Max Emission Factor for NOx (lb/gal)

Maximum annual fuel usage is calculated at 100 hr/yr/engine for emergency generators.

Control efficiencies are based on minimum control efficiency based on all potential control vendors.

Engine rating, fuel consumption, and NO X , CO, HC (VOC), and PM emission factors are based on performance data at specified loads from the engines' emission data sheets.

AP-42 Table 3.4-1 indicates that as much as three-fourths of total organic compounds are methane emissions for dual fuel engines.  To conservatively over-estimate emissions, all hydrocarbon (HC) emissions are assumed to be VOC.

Sulfur dioxide emission factor is from AP-42 Table 3.4-1. SO 2  (lb/bhp-hr) = 8.09E-03 x (sulfur content of fuel, %). Emission factor in lb/bhp-hr. Sulfur content of fuel is 15 ppm (ULSD).

All particulates are assumed to be <1 micron in size, consistent with AP-42 Section 3.3, Table 3.3-1 "Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines," Supplement B, October 1996.

Emission Factor (lb/gal) = Emission Factor (lb/hr) / Fuel Usage Rate (gal/hr)

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 with add-on controls --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 4.9

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 4,043 --

75% 3,072 --

50% 2,102 --

25% 1,131 --

10% 549 --

Generating Capacity (kW)
1

: -- 2,750

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 194.0 --

75% 148.0 --

50% 108.2 --

25% 63.3 --

10% 36.9 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 26.8 --

75% 20.4 --

50% 14.9 --

25% 8.7 --

10% 5.1 --

Operational Details:

Aggregate Potential Fuel Consumption for Controlled 

Operation (gal/yr)
4

:
1,784,800

Aggregate Potential Fuel Consumption for Uncontrolled 

Operation (gal/yr)
4

:
170,170

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

92

≥ 2019

Caterpillar

3516E
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.016 0.016 lb/gal 5, 8

NO X 0.023 0.279 lb/gal 5

VOC 0.003 0.003 lb/gal 5, 8

SO 2 2.09E-04 2.09E-04 lb/gal 5

PM 0.001 0.001 lb/gal 5, 8

PM 10 0.001 0.001 lb/gal 5, 8

PM 2.5 0.001 0.001 lb/gal 5, 8

CO 2 73.96 73.96 kg/MMBtu 6

CH 4 3.0E-03 3.0E-03 kg/MMBtu 6

N 2 O 6.0E-04 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 14.27 1.36 14.27

NO X 20.42 23.75 23.75

VOC 2.46 0.23 2.46

SO 2 0.19 0.02 0.19

PM 0.90 0.09 0.90

PM 10 0.90 0.09 0.90

PM 2.5 0.90 0.09 0.90

CO 2 20,080 1,915 20,080

CH 4 8.15E-01 7.77E-02 0.81

N 2 O 1.63E-01 1.55E-02 0.16

CO 2 e 20,146 1,921 20,146

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 9.6E-02

Toluene 2.81E-04 3.5E-02

Xylenes 1.93E-04 2.4E-02

Formaldehyde 7.89E-05 9.7E-03

Acetaldehyde 2.52E-05 3.1E-03

Acrolein 7.88E-06 9.7E-04

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 2.6E-02

Total HAP 1.9E-01

1

2

3

4

5

6

7

8

9

10

Pollutant
Overall Emissions All Units

(tpy)
9

Potential Controlled Emissions 

All Units (tpy)
9

Potential Uncontrolled 

Emissions All Units (tpy)
9

Overall Potential Emissions All 

Units  (tpy)
9

Engine specification sheet. 

Refer to Table B-3 for estimated fuel consumption.

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

Emission Factor
10

(lb/MMBtu)

Pollutant Controlled Emission Factors Uncontrolled Emission Factors Units

Pollutant

Notes

Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 "PAH Emission Factors for Large 

Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Refer to Table B-3 for calculation of lb/gal emission factors.

Potential Emissions (tpy) are based on fuel limits and highest emission factor across all loads. Overall potential emissions are the higher or control and uncontrolled emissions.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the fuel's heating value and engine's hourly 

fuel consumption rate and is on an individual unit basis. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, Subpart A.

The minimum activation temperature for PM, VOC, and CO controls is lower than the engine exhaust temperature at no load. As such, the controls will be active nearly instantly and the controlled emission factors 

are used for all operation.
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 3.0

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
2

: -- --

100% 1,112 --

75% 840 --

50% 575 --

25% 315 --

10% 155

Generating Capacity (kW)
2

: -- 750

Maximum Fuel Consumption at Specified Load (gal/hr)
2

: -- --

100% 53.6 --

75% 42.8 --

50% 28.4 --

25% 16.6 --

10% 9.5

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 7.4 --

75% 5.9 --

50% 3.9 --

25% 2.3 --

10% 1.3

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 32,160

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

6

≥ 2019

Caterpillar

C18

Trinity Consultants Page 9 of 12 Amazon Data Services, Inc.

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.50 lb/gal 5

NO X 0.27 lb/gal 5

VOC 0.20 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.03 lb/gal 5

PM 10 0.03 lb/gal 5

PM 2.5 0.03 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 8.01

NO X 4.30

VOC 3.23

SO 2 3.36E-03

PM 0.54

PM 10 0.54

PM 2.5 0.54

CO 2 362

CH 4 1.47E-02

N 2 O 2.9E-03

CO 2 e 363

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.72E-03

Toluene 2.81E-04 6.2E-04

Xylenes 1.93E-04 4.3E-04

Formaldehyde 7.89E-05 1.8E-04

Acetaldehyde 2.52E-05 5.6E-05

Acrolein 7.88E-06 1.7E-05

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 4.7E-04

Total HAP 3.5E-03

1

2

3

4

5

6

7

8

9

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for each engine.

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Emission Factors

Emission Factor
9

(lb/MMBtu)

Pollutant Units

Potential Emissions All Units

(tpy)
8Pollutant

Pollutant
Potential Emissions All Units

(tpy)
8

Notes

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Refer to Table B-3 for calculation of lb/gal emission factors.
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 3 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 1.5

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 398 --

75% 302 --

50% 211 --

25% 124 --

10% 68.9 --

Generating Capacity (kW)
1

: -- 250

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 19.1 --

75% 15.3 --

50% 11.4 --

25% 7.2 --

10% 4.3 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 2.6 --

75% 2.1 --

50% 1.6 --

25% 1.0 --

10% 0.6 --

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 1,910

Table B-6. C9 Stationary Generator (EG99) Potential to Emit

1

≥ 2019

Caterpillar

C9
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.14 lb/gal 5

NO X 0.14 lb/gal 5

VOC 0.04 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.02 lb/gal 5

PM 10 0.02 lb/gal 5

PM 2.5 0.02 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 0.13

NO X 0.14

VOC 0.03

SO 2 2.00E-04

PM 0.02

PM 10 0.02

PM 2.5 0.02

CO 2 21

CH 4 8.72E-04

N 2 O 1.7E-04

CO 2 e 22

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.0E-04

Toluene 2.81E-04 3.7E-05

Xylenes 1.93E-04 2.5E-05

Formaldehyde 7.89E-05 1.0E-05

Acetaldehyde 2.52E-05 3.3E-06

Acrolein 7.88E-06 1.0E-06

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 2.8E-05

Total HAP 2.1E-04

1

2

3

4

5

6

7

8

9

Table B-6. C9 Stationary Generator (EG99) Potential to Emit

Pollutant Emission Factors Units Notes

Pollutant
Potential Emissions

(tpy)
8

Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Pollutant
Emission Factor

9

(lb/MMBtu)

Potential Emissions

(tpy)
8

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for the engine.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Refer to Table B-3 for calculation of lb/gal emission factors.
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Appendix B, Option 2 
Potential emissions in these tables are based on the following fuel limits which include a 5% conservative 
buffer: 
 
► 447,000 gallons of diesel fuel combined, for operation when using the SCR control devices; and 
► 133,530 gallons of diesel fuel combined, for operation when the SCR control devices are not in use. 
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Appendix B - Emission Calculations

IAD534 Emission Calculations: Appendix B, Option 2

CO NO X VOC SO 2 PM PM 10 PM 2.5 Single HAP Combined HAP

SCR and cDPF Operating 3.6 5.1 0.6 4.67E-02 0.23 0.23 0.23

SCR Not Operating and 

cDPF Operating
1.1 18.6 0.2 1.40E-02 0.07 0.07 0.07

EG93-98
Caterpillar Model C18 

Engines
No Controls 8.0 4.3 3.2 3.36E-03 0.54 0.54 0.54 1.72E-03 3.49E-03

EG99 Caterpillar Model C9 Engine No Controls 0.1 0.14 0.03 2.00E-04 0.02 0.02 0.02 1.02E-04 2.07E-04

12.5 23.75 4.0 0.1 0.8 0.8 0.8 0.02 0.05

Fuel Used in PTE (gal/yr) CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 133,530 0.016 0.279 0.003 2.09E-04 0.001 0.001 0.001

C18 32,160 0.498 0.268 0.201 2.09E-04 0.033 0.033 0.033

C9 1,910 0.137 0.144 0.036 2.09E-04 0.017 0.017 0.017

CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 3 1 3 1 3 3 3

C18 1 2 1 1 1 1 1

C9 2 3 2 1 2 2 2

CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 99,460 133,530 99,460 133,530 99,460 99,460 99,460

C18 32,160 32,160 32,160 32,160 32,160

C9 1,910 1,910 1,910 1,910 1,910

133,530 133,530 133,530 133,530 133,530 133,530 133,530

Table B-1. Facility-Wide Potential Emissions

Emission Unit Description

Potential Annual Emissions (tpy)
1

2.39E-02 4.85E-02

Operating Mode

Using the emission factor rankings as a guide, the estimated fuel usage is divided between the generator groups to 

maximize emissions and calculate a PTE.  For example, for CO:

- Highest emission factor is for the Model C18 generators which can potentially use 32,160 gallons per 

year.

- The second highest emission factor is for the Model C9 generator which can potentially use 1,910 

gallons per year.

- The remaining 99,460 gallons is allocated to the Model 3516E generators. These engines could burn 

additional fuel but it is already allocated as discussed above and therefore using values above will result 

in the maximum possible emissions from 133,530 gallons of fuel.

Caterpillar Model 3516E 

Engines

Total Site-Wide Potential Emissions:

Fuel for Facility-wide Generator PTE (gal/yr)

Emission Factors (lb/gal)

1. Potential emissions are calculated based on estimated fuel usages. Amazon is requesting site-wide emissions limits matching the totals above and will limit fuel such that these limits are not exceeded when emissions are calculated using the 

lb/gal emission factors in Table B-2.

Emission Factor Rank (1=highest, 3=lowest)

EG1-92
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Appendix B - Emission Calculations

Units CO Controlled NO X

Uncontrolled 

NO X
VOC SO 2 PM PM 10 PM 2.5

lb/hr 3.10 4.44 53.48 0.53 0.041 0.20 0.20 0.20

lb/gal 0.016 0.023 0.279 0.003 2.1E-04 0.001 0.001 0.001

lb/hr 4.73 N/A 14.34 1.91 0.011 0.32 0.32 0.32

lb/gal 0.498 N/A 0.268 0.201 2.1E-04 0.033 0.033 0.033

lb/hr 0.63 N/A 2.76 0.20 0.004 0.15 0.15 0.15

lb/gal 0.137 N/A 0.144 0.036 2.1E-04 0.017 0.017 0.017

Table B-2. Emergency Generator Maximum Emissions - per Unit

Pollutant

C18 Stationary Emergency 

Engine-Generators

 3516E Stationary Emergency 

Engine-Generators

C9 Stationary Emergency 

Engine-Generator
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Appendix B - Emission Calculations

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

CO 1.16 0.56 0.57 1.68 3.43 g/hp-hr 1

NO X 6.00 4.83 3.65 3.73 8.51 g/hp-hr 1

VOC 0.10 0.12 0.17 0.29 0.46 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 10 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 2.5 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 3,072 2,102 1,131 549 hp 1

Fuel Consumption 194.0 148.0 108.2 63.3 36.9 gal/hr 1

CO 0.053 0.026 0.024 0.066 0.113 lb/gal 5

NO X 0.276 0.221 0.156 0.147 0.279 lb/gal 5

VOC 0.005 0.005 0.007 0.011 0.015 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 10 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 2.5 0.003 0.002 0.003 0.006 0.007 lb/gal 5

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

CO 70.0% 6

NO X 91.7% 6

VOC 40.0% 6

SO 2 0.0% 6

PM 68.6% 6

PM 10 68.6% 6

PM 2.5 68.6% 6

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 hp 1

Fuel Consumption 194.0 gal/hr 1

CO 0.016 lb/gal 5

NO X 0.023 lb/gal 5

VOC 0.003 lb/gal 5

SO 2 2.09E-04 lb/gal 3

PM 0.001 lb/gal 5

PM 10 0.001 lb/gal 5

PM 2.5 0.001 lb/gal 5

Units NotesPollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load
Units Notes

Pollutant Notes

Pollutant
Emission Factors 

100% Load
Units Notes

Control Technology Control 

Efficiency
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Appendix B - Emission Calculations

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

CO 0.41 0.52 0.25 1.85 13.85 g/hp-hr 1

NO X 5.85 4.05 3.88 4.62 5.42 g/hp-hr 1

VOC 0.11 0.15 0.16 0.33 5.59 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 10 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 2.5 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

Engine Rating 1,112 840 575 315 155 hp 1

Fuel Consumption 53.6 42.8 28.4 16.6 9.5 gal/hr 1

CO 0.019 0.022 0.011 0.077 0.498 lb/gal 5

NO X 0.268 0.175 0.173 0.193 0.195 lb/gal 5

VOC 0.005 0.006 0.007 0.014 0.201 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 10 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 2.5 0.003 0.003 0.003 0.007 0.033 lb/gal 5

NotesUnits
Emission Factors

25% Load

Emission Factors

10 % Load

Emission Factors

10 % Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units Notes

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load
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Appendix B - Emission Calculations

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

CO 0.68 0.90 1.01 2.30 3.89 g/hp-hr 1

NO X 3.14 2.38 2.16 2.27 3.22 g/hp-hr 1

VOC 0.17 0.29 0.44 0.57 1.03 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 10 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 2.5 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

Engine Rating 398 302 211 124 68.9 hp 1

Fuel Consumption 19.1 15.3 11.4 7.2 4.3 gal/hr 1

CO 0.031 0.039 0.041 0.087 0.137 lb/gal 5

NO X 0.144 0.104 0.088 0.086 0.114 lb/gal 5

VOC 0.008 0.013 0.018 0.022 0.036 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 10 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 2.5 0.007 0.010 0.009 0.015 0.017 lb/gal 5

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant Notes

Pollutant

Units
Emission Factors

10 % Load

Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Notes
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units

Emission Factors

10 % Load
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Appendix B - Emission Calculations

Maximum Emissions

Stationary Engine Maximum Major Source Threshold

(lb/gal) (tpy)

CO 0.498 91 367,037 6,7

NO X 0.279 19 133,530 6,7

VOC 0.201 23 230,104 6,7

SO 2 0.000 95 908,339,531 6,7

PM 0.033 95 5,666,239 6,7

PM 10 0.033 95 5,666,239 6,7

PM 2.5 0.033 95 5,666,239 6,7

1

2

3

4

5

6

7

8

9

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant

Maximum Fuel Consumption 

for Uncontrolled Stationary 

Engine Group (gal/yr)

Notes

Sulfur dioxide emission factor is from AP-42 Table 3.3-1. lb/MMbtu converted to lb/gal using high heat value of 0.138 MMBtu/gal.

Control efficiencies are based on minimum control efficiency based on all potential control vendors.

Major source threshold target is desired site-wide potential emissions accounting for a 5% percent buffer minus controlled emissions.

Maximum emissions per gallon of fuel for each engine group is used to determine maximum fuel consumption for each group of engines based on proposed contribution of operation of the uncontrolled engines.

AP-42 Table 3.4-1 indicates that as much as three-fourths of total organic compounds are methane emissions for dual fuel engines.  To conservatively over-estimate emissions, all hydrocarbon (HC) emissions are assumed to be VOC.

Sulfur dioxide emission factor is from AP-42 Table 3.4-1. SO 2  (lb/bhp-hr) = 8.09E-03 x (sulfur content of fuel, %). Emission factor in lb/bhp-hr. Sulfur content of fuel is 15 ppm (ULSD).

All particulates are assumed to be <1 micron in size, consistent with AP-42 Section 3.3, Table 3.3-1 "Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines," Supplement B, April 2025.

Emission Factor (lb/gal) = Emission Factor (lb/hr) / Fuel Usage Rate (gal/hr)

Engine rating, fuel consumption, and NO X , CO, HC (VOC), and PM emission factors are based on performance data at specified loads from the engines' emission data sheets.
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 with add-on controls --

Stroke Cycle
1

: 1/0/1900 --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 4.9

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 4,043 --

75% 3,072 --

50% 2,102 --

25% 1,131 --

10% 549 --

Generating Capacity (kW)
1

: -- 2,750

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 194.0 --

75% 148.0 --

50% 108.2 --

25% 63.3 --

10% 36.9 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 26.8 --

75% 20.4 --

50% 14.9 --

25% 8.7 --

10% 5.1 --

Operational Details:

Aggregate Potential Fuel Consumption for Controlled 

Operation (gal/yr)
4

:
447,000

Aggregate Potential Fuel Consumption for Uncontrolled 

Operation (gal/yr)
4

:
133,530

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

92

≥ 2019

Caterpillar

3516E
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.016 0.016 lb/gal 5, 8

NO X 0.023 0.279 lb/gal 5

VOC 0.003 0.003 lb/gal 5, 8

SO 2 2.09E-04 2.09E-04 lb/gal 5

PM 0.001 0.001 lb/gal 5, 8

PM 10 0.001 0.001 lb/gal 5, 8

PM 2.5 0.001 0.001 lb/gal 5, 8

CO 2 73.96 73.96 kg/MMBtu 6

CH 4 3.0E-03 3.0E-03 kg/MMBtu 6

N 2 O 6.0E-04 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 3.57 1.07 3.57

NO X 5.11 18.64 18.64

VOC 0.62 0.18 0.62

SO 2 0.05 0.01 0.05

PM 0.23 0.07 0.23

PM 10 0.23 0.07 0.23

PM 2.5 0.23 0.07 0.23

CO 2 5,029 1,502 5,029

CH 4 2.04E-01 6.09E-02 0.20

N 2 O 4.08E-02 1.22E-02 0.04

CO 2 e 5,046 1,507 5,046

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 2.4E-02

Toluene 2.81E-04 8.7E-03

Xylenes 1.93E-04 6.0E-03

Formaldehyde 7.89E-05 2.4E-03

Acetaldehyde 2.52E-05 7.8E-04

Acrolein 7.88E-06 2.4E-04

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 6.5E-03

Total HAP 4.9E-02

1

2

3

4

5

6

7

8

9

10
Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 "PAH Emission Factors for Large 

Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Refer to Table B-3 for calculation of lb/gal emission factors.

Potential Emissions (tpy) are based on fuel limits and highest emission factor across all loads. Overall potential emissions are the higher or control and uncontrolled emissions.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the fuel's heating value and engine's hourly 

fuel consumption rate and is on an individual unit basis. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, Subpart A.

The minimum activation temperature for PM, VOC, and CO controls is lower than the engine exhaust temperature at no load. As such, the controls will be active nearly instantly and the controlled emission factors 

are used for all operation.

Engine specification sheet. 

Estimated fuel consumption based on 25 hours per year of SCR-controlled operation.

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

Emission Factor
10

(lb/MMBtu)

Pollutant Controlled Emission Factors Uncontrolled Emission Factors Units

Pollutant

Notes

Pollutant
Overall Emissions All Units

(tpy)
9

Potential Controlled Emissions 

All Units (tpy)
9

Potential Uncontrolled 

Emissions All Units (tpy)
9

Overall Potential Emissions All 

Units  (tpy)
9
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 3.0

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
2

: -- --

100% 1,112 --

75% 840 --

50% 575 --

25% 315 --

10% 155

Generating Capacity (kW)
2

: -- 750

Maximum Fuel Consumption at Specified Load (gal/hr)
2

: -- --

100% 53.6 --

75% 42.8 --

50% 28.4 --

25% 16.6 --

10% 9.5

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 7.4 --

75% 5.9 --

50% 3.9 --

25% 2.3 --

10% 1.3

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 32,160

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

6

≥ 2019

Caterpillar

C18
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.50 lb/gal 5

NO X 0.27 lb/gal 5

VOC 0.20 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.03 lb/gal 5

PM 10 0.03 lb/gal 5

PM 2.5 0.03 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 8.01

NO X 4.30

VOC 3.23

SO 2 3.36E-03

PM 0.54

PM 10 0.54

PM 2.5 0.54

CO 2 362

CH 4 1.47E-02

N 2 O 2.9E-03

CO 2 e 363

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.72E-03

Toluene 2.81E-04 6.2E-04

Xylenes 1.93E-04 4.3E-04

Formaldehyde 7.89E-05 1.8E-04

Acetaldehyde 2.52E-05 5.6E-05

Acrolein 7.88E-06 1.7E-05

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 4.7E-04

Total HAP 3.5E-03

1

2

3

4

5

6

7

8

9

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Emission Factors

Emission Factor
9

(lb/MMBtu)

Pollutant Units

Potential Emissions All Units

(tpy)
8Pollutant

Pollutant
Potential Emissions All Units

(tpy)
8

Notes

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Refer to Table B-3 for calculation of lb/gal emission factors.

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for each engine.
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 3 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 1.5

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 398 --

75% 302 --

50% 211 --

25% 124 --

10% 68.9 --

Generating Capacity (kW)
1

: -- 250

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 19.1 --

75% 15.3 --

50% 11.4 --

25% 7.2 --

10% 4.3 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 2.6 --

75% 2.1 --

50% 1.6 --

25% 1.0 --

10% 0.6 --

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 1,910

Table B-6. C9 Stationary Generator (EG99) Potential to Emit

1

≥ 2019

Caterpillar

C9
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.14 lb/gal 5

NO X 0.14 lb/gal 5

VOC 0.04 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.02 lb/gal 5

PM 10 0.02 lb/gal 5

PM 2.5 0.02 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 0.13

NO X 0.14

VOC 0.03

SO 2 2.00E-04

PM 0.02

PM 10 0.02

PM 2.5 0.02

CO 2 21

CH 4 8.72E-04

N 2 O 1.7E-04

CO 2 e 22

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.0E-04

Toluene 2.81E-04 3.7E-05

Xylenes 1.93E-04 2.5E-05

Formaldehyde 7.89E-05 1.0E-05

Acetaldehyde 2.52E-05 3.3E-06

Acrolein 7.88E-06 1.0E-06

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 2.8E-05

Total HAP 2.1E-04

1

2

3

4

5

6

7

8

9 Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Pollutant
Emission Factor

9

(lb/MMBtu)

Potential Emissions

(tpy)
8

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for the engine.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Refer to Table B-3 for calculation of lb/gal emission factors.

Pollutant Emission Factors Units Notes

Pollutant
Potential Emissions

(tpy)
8

Table B-6. C9 Stationary Generator (EG99) Potential to Emit
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Appendix B, Reference 1 
Potential emissions in these tables do not account for any proposed synthetic minor limits. 
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IAD534 Emission Calculations: Appendix B, Reference 1

CO NO X VOC SO 2 PM PM 10 PM 2.5 Single HAP Combined HAP

SCR and cDPF Operating 14.3 20.4 2.5 1.87E-01 0.90 0.90 0.90 9.56E-02 1.94E-01

SCR Not Operating and 

cDPF Operating
100.4 249.1 13.5 1.87E-01 6.15 6.15 6.15 9.56E-02 1.94E-01

EG93-98
Caterpillar Model C18 

Engines
No Controls 8.0 4.3 3.2 3.36E-03 0.54 0.54 0.54 1.72E-03 3.49E-03

EG99 Caterpillar Model C9 Engine No Controls 0.1 0.14 0.03 2.00E-04 0.02 0.02 0.02 1.02E-04 2.07E-04

22.4 24.9 5.7 0.2 1.5 1.5 1.5 0.097 0.198

108.5 253.5 16.7 0.19 6.7 6.7 6.7 0.10 0.20

Total Facility-Wide Potential Emissions at 100 hr/yr/gen Controlled:

Total Facility-Wide Potential Emissions at 100 hr/yr/gen Uncontrolled:

For Informational Purposes Only - Potential Emissions at 100 hr/yr 

Emission Unit Description
Potential Annual Emissions (tpy)

EG1-92
Caterpillar Model 3516E 

Engines

Operating Mode

Trinity Consultants Page 1 of 1 Amazon Data Services, Inc.
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Appendix B, Reference 2 
Potential emissions in these tables are based on the following fuel throughput estimations totaling 25 tpy 
NOx: 

► 447,000 gallons of diesel fuel combined, for operation when using the SCR control devices; and
► 142,486 gallons of diesel fuel combined, for operation when the SCR control devices are not in use.

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Appendix B - Emission Calculations

IAD534 Emission Calculations: Appendix B, Reference 2

CO NO X VOC SO 2 PM PM 10 PM 2.5 Single HAP Combined HAP

SCR and cDPF Operating 3.6 5.1 0.6 4.67E-02 0.23 0.23 0.23

SCR Not Operating and 

cDPF Operating
1.1 19.9 0.2 1.49E-02 0.07 0.07 0.07

EG93-98
Caterpillar Model C18 

Engines
No Controls 8.0 4.3 3.2 3.36E-03 0.54 0.54 0.54 1.72E-03 3.49E-03

EG99 Caterpillar Model C9 Engine No Controls 0.1 0.14 0.03 2.00E-04 0.02 0.02 0.02 1.02E-04 2.07E-04

12.6 25.0 4.0 0.1 0.8 0.8 0.8 0.02 0.05

Fuel Used in PTE (gal/yr) CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 142,486 0.016 0.279 0.003 2.09E-04 0.001 0.001 0.001

C18 32,160 0.498 0.268 0.201 2.09E-04 0.033 0.033 0.033

C9 1,910 0.137 0.144 0.036 2.09E-04 0.017 0.017 0.017

CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 3 1 3 1 3 3 3

C18 1 2 1 1 1 1 1

C9 2 3 2 1 2 2 2

CO NO X VOC SO 2 PM PM 10 PM 2.5

3516E Uncontrolled 108,416 142,486 108,416 142,486 108,416 108,416 108,416

C18 32,160 32,160 32,160 32,160 32,160

C9 1,910 1,910 1,910 1,910 1,910

142,486 142,486 142,486 142,486 142,486 142,486 142,486

Table B-1. Facility-Wide Potential Emissions

Emission Unit Description

Potential Annual Emissions (tpy)
1

2.39E-02 4.85E-02

Operating Mode

Using the emission factor rankings as a guide, the estimated fuel usage is divided between the generator groups to 

maximize emissions and calculate a PTE.  For example, for CO:

- Highest emission factor is for the Model C18 generators which can potentially use 32,160 gallons per

year.

- The second highest emission factor is for the Model C9 generator which can potentially use 1,910 

gallons per year.

- The remaining 108,416 gallons is allocated to the Model 3516E generators. These engines could burn 

additional fuel but it is already allocated as discussed above and therefore using values above will result

in the maximum possible emissions from 142,486 gallons of fuel. 

Caterpillar Model 3516E 

Engines

Total Site-Wide Potential Emissions:

Fuel for Facility-wide Generator PTE (gal/yr)

Emission Factors (lb/gal)

1. Potential emissions are calculated based on estimated fuel usages. Amazon is requesting site-wide emissions limits matching the totals above and will limit fuel such that these limits are not exceeded when emissions are calculated using the 

lb/gal emission factors in Table B-2.

Emission Factor Rank (1=highest, 3=lowest)

EG1-92

Trinity Consultants Page 1 of 12 Amazon Data Services, Inc.
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Appendix B - Emission Calculations

Units CO Controlled NO X

Uncontrolled 

NO X
VOC SO 2 PM PM 10 PM 2.5

lb/hr 3.10 4.44 53.48 0.53 0.041 0.20 0.20 0.20

lb/gal 0.016 0.023 0.279 0.003 2.1E-04 0.001 0.001 0.001

lb/hr 4.73 N/A 14.34 1.91 0.011 0.32 0.32 0.32

lb/gal 0.498 N/A 0.268 0.201 2.1E-04 0.033 0.033 0.033

lb/hr 0.63 N/A 2.76 0.20 0.004 0.15 0.15 0.15

lb/gal 0.137 N/A 0.144 0.036 2.1E-04 0.017 0.017 0.017

Table B-2. Emergency Generator Maximum Emissions - per Unit

Pollutant

C18 Stationary Emergency 

Engine-Generators

 3516E Stationary Emergency 

Engine-Generators

C9 Stationary Emergency 

Engine-Generator

Trinity Consultants Page 2 of 12 Amazon Data Services, Inc.
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Appendix B - Emission Calculations

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

CO 1.16 0.56 0.57 1.68 3.43 g/hp-hr 1

NO X 6.00 4.83 3.65 3.73 8.51 g/hp-hr 1

VOC 0.10 0.12 0.17 0.29 0.46 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 10 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

PM 2.5 0.07 0.05 0.07 0.15 0.21 g/hp-hr 1, 4

3516E Stationary Engines (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 3,072 2,102 1,131 549 hp 1

Fuel Consumption 194.0 148.0 108.2 63.3 36.9 gal/hr 1

CO 0.053 0.026 0.024 0.066 0.113 lb/gal 5

NO X 0.276 0.221 0.156 0.147 0.279 lb/gal 5

VOC 0.005 0.005 0.007 0.011 0.015 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 10 0.003 0.002 0.003 0.006 0.007 lb/gal 5

PM 2.5 0.003 0.002 0.003 0.006 0.007 lb/gal 5

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

CO 70.0% 6

NO X 91.7% 6

VOC 40.0% 6

SO 2 0.0% 6

PM 68.6% 6

PM 10 68.6% 6

PM 2.5 68.6% 6

Caterpillar 3516E Controlled (EG1-92) Criteria Pollutant Emission Factors

Engine Rating 4,043 hp 1

Fuel Consumption 194.0 gal/hr 1

CO 0.016 lb/gal 5

NO X 0.023 lb/gal 5

VOC 0.003 lb/gal 5

SO 2 2.09E-04 lb/gal 3

PM 0.001 lb/gal 5

PM 10 0.001 lb/gal 5

PM 2.5 0.001 lb/gal 5

Units NotesPollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Emission Factors

10 % Load
Units Notes

Pollutant Notes

Pollutant
Emission Factors 

100% Load
Units Notes

Control Technology Control 

Efficiency
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Appendix B - Emission Calculations

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

CO 0.41 0.52 0.25 1.85 13.85 g/hp-hr 1

NO X 5.85 4.05 3.88 4.62 5.42 g/hp-hr 1

VOC 0.11 0.15 0.16 0.33 5.59 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 10 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

PM 2.5 0.06 0.08 0.07 0.16 0.93 g/hp-hr 1, 4

C18 Stationary Engines (EG93-98) Criteria Pollutant Emission Factors

Engine Rating 1,112 840 575 315 155 hp 1

Fuel Consumption 53.6 42.8 28.4 16.6 9.5 gal/hr 1

CO 0.019 0.022 0.011 0.077 0.498 lb/gal 5

NO X 0.268 0.175 0.173 0.193 0.195 lb/gal 5

VOC 0.005 0.006 0.007 0.014 0.201 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 10 0.003 0.003 0.003 0.007 0.033 lb/gal 5

PM 2.5 0.003 0.003 0.003 0.007 0.033 lb/gal 5

NotesUnits
Emission Factors

25% Load

Emission Factors

10 % Load

Emission Factors

10 % Load

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units Notes

Pollutant
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load
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Appendix B - Emission Calculations

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

CO 0.68 0.90 1.01 2.30 3.89 g/hp-hr 1

NO X 3.14 2.38 2.16 2.27 3.22 g/hp-hr 1

VOC 0.17 0.29 0.44 0.57 1.03 g/hp-hr 1, 2

SO 2 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 lb/hp-hr 3

PM 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 10 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

PM 2.5 0.16 0.22 0.23 0.40 0.49 g/hp-hr 1, 4

C9 Stationary Engine (EG99) Criteria Pollutant Emission Factors

Engine Rating 398 302 211 124 68.9 hp 1

Fuel Consumption 19.1 15.3 11.4 7.2 4.3 gal/hr 1

CO 0.031 0.039 0.041 0.087 0.137 lb/gal 5

NO X 0.144 0.104 0.088 0.086 0.114 lb/gal 5

VOC 0.008 0.013 0.018 0.022 0.036 lb/gal 5

SO 2 2.09E-04 2.09E-04 2.09E-04 2.09E-04 2.09E-04 lb/gal 3

PM 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 10 0.007 0.010 0.009 0.015 0.017 lb/gal 5

PM 2.5 0.007 0.010 0.009 0.015 0.017 lb/gal 5

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant Notes

Pollutant

Units
Emission Factors

10 % Load

Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load

Notes
Emission Factors 

100% Load

Emission Factors

75% Load

Emission Factors

50% Load

Emission Factors

25% Load
Units

Emission Factors

10 % Load
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Appendix B - Emission Calculations

Maximum Emissions

Stationary Engine Maximum Major Source Threshold

(lb/gal) (tpy)

CO 0.498 96 387,110 6,7

NO X 0.279 20 142,486 6,7

VOC 0.201 24 242,537 6,7

SO 2 0.000 100 956,170,401 6,7

PM 0.033 100 5,965,172 6,7

PM 10 0.033 100 5,965,172 6,7

PM 2.5 0.033 100 5,965,172 6,7

1

2

3

4

5

6

7

8

9

B.3 Fuel Based Emission Factors and Fuel Throughput Calculation

Pollutant

Maximum Fuel Consumption 

for Uncontrolled Stationary 

Engine Group (gal/yr)

Notes

Sulfur dioxide emission factor is from AP-42 Table 3.3-1. lb/MMbtu converted to lb/gal using high heat value of 0.138 MMBtu/gal.

Control efficiencies are based on minimum control efficiency based on all potential control vendors.

Major source threshold target is desired site-wide potential emissions minus controlled emissions.

Maximum emissions per gallon of fuel for each engine group is used to determine maximum fuel consumption for each group of engines based on proposed contribution of operation of the uncontrolled engines.

AP-42 Table 3.4-1 indicates that as much as three-fourths of total organic compounds are methane emissions for dual fuel engines.  To conservatively over-estimate emissions, all hydrocarbon (HC) emissions are assumed to be VOC.

Sulfur dioxide emission factor is from AP-42 Table 3.4-1. SO 2  (lb/bhp-hr) = 8.09E-03 x (sulfur content of fuel, %). Emission factor in lb/bhp-hr. Sulfur content of fuel is 15 ppm (ULSD).

All particulates are assumed to be <1 micron in size, consistent with AP-42 Section 3.3, Table 3.3-1 "Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines," Supplement B, April 2025.

Emission Factor (lb/gal) = Emission Factor (lb/hr) / Fuel Usage Rate (gal/hr)

Engine rating, fuel consumption, and NO X , CO, HC (VOC), and PM emission factors are based on performance data at specified loads from the engines' emission data sheets.
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 with add-on controls --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 4.9

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 4,043 --

75% 3,072 --

50% 2,102 --

25% 1,131 --

10% 549 --

Generating Capacity (kW)
1

: -- 2,750

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 194.0 --

75% 148.0 --

50% 108.2 --

25% 63.3 --

10% 36.9 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 26.8 --

75% 20.4 --

50% 14.9 --

25% 8.7 --

10% 5.1 --

Operational Details:

Aggregate Potential Fuel Consumption for Controlled 

Operation (gal/yr)
4

:
447,000

Aggregate Potential Fuel Consumption for Uncontrolled 

Operation (gal/yr)
4

:
142,486

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

92

≥ 2019

Caterpillar

3516E
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.016 0.016 lb/gal 5, 8

NO X 0.023 0.279 lb/gal 5

VOC 0.003 0.003 lb/gal 5, 8

SO 2 2.09E-04 2.09E-04 lb/gal 5

PM 0.001 0.001 lb/gal 5, 8

PM 10 0.001 0.001 lb/gal 5, 8

PM 2.5 0.001 0.001 lb/gal 5, 8

CO 2 73.96 73.96 kg/MMBtu 6

CH 4 3.0E-03 3.0E-03 kg/MMBtu 6

N 2 O 6.0E-04 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 3.57 1.14 3.57

NO X 5.11 19.89 19.89

VOC 0.62 0.20 0.62

SO 2 0.05 0.01 0.05

PM 0.23 0.07 0.23

PM 10 0.23 0.07 0.23

PM 2.5 0.23 0.07 0.23

CO 2 5,029 1,603 5,029

CH 4 2.04E-01 6.50E-02 0.20

N 2 O 4.08E-02 1.30E-02 0.04

CO 2 e 5,046 1,608 5,046

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 2.4E-02

Toluene 2.81E-04 8.7E-03

Xylenes 1.93E-04 6.0E-03

Formaldehyde 7.89E-05 2.4E-03

Acetaldehyde 2.52E-05 7.8E-04

Acrolein 7.88E-06 2.4E-04

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 6.5E-03

Total HAP 4.9E-02

1

2

3

4

5

6

7

8

9

10
Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 "PAH Emission Factors for Large 

Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Refer to Table B-3 for calculation of lb/gal emission factors.

Potential Emissions (tpy) are based on fuel limits and highest emission factor across all loads. Overall potential emissions are the higher or control and uncontrolled emissions.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the fuel's heating value and engine's hourly 

fuel consumption rate and is on an individual unit basis. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, Subpart A.

The minimum activation temperature for PM, VOC, and CO controls is lower than the engine exhaust temperature at no load. As such, the controls will be active nearly instantly and the controlled emission factors 

are used for all operation.

Engine specification sheet. 

Estimated fuel consumption based on 25 hours per year of SCR-controlled operation.

Table B-4. 3516E Stationary Generators (EG1-92) Potential to Emit

Emission Factor
10

(lb/MMBtu)

Pollutant Controlled Emission Factors Uncontrolled Emission Factors Units

Pollutant

Notes

Pollutant
Overall Emissions All Units

(tpy)
9

Potential Controlled Emissions 

All Units (tpy)
9

Potential Uncontrolled 

Emissions All Units (tpy)
9

Overall Potential Emissions All 

Units  (tpy)
9
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 2 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 3.0

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
2

: -- --

100% 1,112 --

75% 840 --

50% 575 --

25% 315 --

10% 155

Generating Capacity (kW)
2

: -- 750

Maximum Fuel Consumption at Specified Load (gal/hr)
2

: -- --

100% 53.6 --

75% 42.8 --

50% 28.4 --

25% 16.6 --

10% 9.5

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 7.4 --

75% 5.9 --

50% 3.9 --

25% 2.3 --

10% 1.3

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 32,160

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

6

≥ 2019

Caterpillar

C18
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Criteria and Greenhouse Gas Potential Emissions:

CO 0.50 lb/gal 5

NO X 0.27 lb/gal 5

VOC 0.20 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.03 lb/gal 5

PM 10 0.03 lb/gal 5

PM 2.5 0.03 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 8.01

NO X 4.30

VOC 3.23

SO 2 3.36E-03

PM 0.54

PM 10 0.54

PM 2.5 0.54

CO 2 362

CH 4 1.47E-02

N 2 O 2.9E-03

CO 2 e 363

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.72E-03

Toluene 2.81E-04 6.2E-04

Xylenes 1.93E-04 4.3E-04

Formaldehyde 7.89E-05 1.8E-04

Acetaldehyde 2.52E-05 5.6E-05

Acrolein 7.88E-06 1.7E-05

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 4.7E-04

Total HAP 3.5E-03

1

2

3

4

5

6

7

8

9

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Emission Factors

Emission Factor
9

(lb/MMBtu)

Pollutant Units

Potential Emissions All Units

(tpy)
8Pollutant

Pollutant
Potential Emissions All Units

(tpy)
8

Notes

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Refer to Table B-3 for calculation of lb/gal emission factors.

Table B-5. C18 Stationary Generators (EG93-98) Potential to Emit

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for each engine.

Trinity Consultants Page 10 of 12 Amazon Data Services, Inc.
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Appendix B - Emission Calculations

Source Designation: Engine Generator

Number of Emergency Generators
1

:

Year Manufactured:

Manufacturer
1

:

Model No.
1

:

Engine Tier
1

: 3 --

Stroke Cycle
1

: 4-Stroke --

Fuel Used
1

:
Ultra-Low Sulfur Diesel or 

Renewable Diesel
--

Fuel Sulfur Content (%)
2

: 0.0015 --

Displacement (L per cylinder) : 1.5

Fuel Heating Value (Btu [HHV]/gal)
3

: 138,000 --

Rated Horsepower at Specified Load (bhp @ 1,800 rpm)
1

: -- --

100% 398 --

75% 302 --

50% 211 --

25% 124 --

10% 68.9 --

Generating Capacity (kW)
1

: -- 250

Maximum Fuel Consumption at Specified Load (gal/hr)
1

: -- --

100% 19.1 --

75% 15.3 --

50% 11.4 --

25% 7.2 --

10% 4.3 --

Heat Input (MMBtu [HHV]/hr)
3

: -- --

100% 2.6 --

75% 2.1 --

50% 1.6 --

25% 1.0 --

10% 0.6 --

Operational Details:

Maximum Fuel Consumption (gal/yr)
4

: 1,910

Table B-6. C9 Stationary Generator (EG99) Potential to Emit

1

≥ 2019

Caterpillar

C9
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Appendix B - Emission Calculations

Criteria and Greenhouse Gas Potential Emissions:

CO 0.14 lb/gal 5

NO X 0.14 lb/gal 5

VOC 0.04 lb/gal 5

SO 2 2.09E-04 lb/gal 5

PM 0.02 lb/gal 5

PM 10 0.02 lb/gal 5

PM 2.5 0.02 lb/gal 5

CO 2 73.96 kg/MMBtu 6

CH 4 3.00E-03 kg/MMBtu 6

N 2 O 6.0E-04 kg/MMBtu 6

CO 2 e 74.2 kg/MMBtu 7

Criteria and Greenhouse Gas Potential Emissions:

CO 0.13

NO X 0.14

VOC 0.03

SO 2 2.00E-04

PM 0.02

PM 10 0.02

PM 2.5 0.02

CO 2 21

CH 4 8.72E-04

N 2 O 1.7E-04

CO 2 e 22

Hazardous Air Pollutant (HAP) Potential Emissions:

Benzene 7.76E-04 1.0E-04

Toluene 2.81E-04 3.7E-05

Xylenes 1.93E-04 2.5E-05

Formaldehyde 7.89E-05 1.0E-05

Acetaldehyde 2.52E-05 3.3E-06

Acrolein 7.88E-06 1.0E-06

Polycyclic Aromatic Hydrocarbons (PAH) 2.12E-04 2.8E-05

Total HAP 2.1E-04

1

2

3

4

5

6

7

8

9 Emission factors from AP-42 Section 3.4, Table 3.4-3 "Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines" and Table 3.4.-4 

"PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines," Supplement B, April 2025.  

Pollutant
Emission Factor

9

(lb/MMBtu)

Potential Emissions

(tpy)
8

Engine specification sheet. 

Per 40 CFR 80 Subpart I, maximum sulfur content of ULSD is 15 ppm (i.e. 0.0015%).

Diesel heat content is from 40 CFR 98, Subpart C, Table C-1 - Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. Value is calculated from the 

fuel's heating value and engine's hourly fuel consumption rate and is on an individual unit basis. 

Maximum fuel consumption based on 100 hr/yr for the engine.

GHG emission factors from Tables C-1 and C-2, 40 CFR 98, Subpart C. 

CO 2 e is the sum of GHG constituents multiplied by their respective global warming potential (i.e. 1 for CO 2 , 28 for CH 4 , and 265 for N 2 O), per Table A-1, 40 CFR 98, 

Subpart A.

Potential Emissions (tpy) are based on annual throughput times emission factors on a fuel or heat input basis.

Refer to Table B-3 for calculation of lb/gal emission factors.

Pollutant Emission Factors Units Notes

Pollutant
Potential Emissions

(tpy)
8

Table B-6. C9 Stationary Generator (EG99) Potential to Emit

Trinity Consultants Page 12 of 12 Amazon Data Services, Inc.
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Cat® C18 DIESEL GENERATOR SETS

LEHE1772-04 1/2

Standby & Prime: 60Hz

PACKAGE PERFORMANCE

Image shown might not reflect actual configuration

Engine Model Cat® C18 ATAAC™ In-line 6, 4-cycle diesel

Bore x Stroke 145mm x 183mm (5.7in x 7.2in)

Displacement 18.13 L (1106.3 in³)

Compression Ratio 14:1

Aspiration Turbocharged Air-to-Air Aftercooled

Fuel Injection System Electronic Unit Injection

Governor Electronic ADEM™ A4

Model Standby Prime Emission Strategy

C18 750 ekW, 938 kVA 680 ekW, 850 kVA EPA TIER II

Performance Standby Prime

Frequency 60 Hz

Genset Power Rating 938 kVA 850 kVA

Genset power rating with fan @ 0.8 power factor 750 ekW 680 ekW

Emissions EPA TIER II

Performance Number EM3842 EM3843

Fuel Consumption

100% load with fan, L/hr (gal/hr) 205.5 (54.2) 188.5 (49.7)

75% load with fan, L/hr (gal/hr) 164.3 (43.4) 146.3 (38.6)

50% load with fan, L/hr (gal/hr) 108.9 (28.7) 100.3 (26.5)

25% load with fan, L/hr (gal/hr) 63.5 (16.7) 59.4 (15.6)

Cooling System1

Radiator air flow restriction (system), kPa (in. Water) 0.12 (0.48) 0.12 (0.48)

Radiator air flow, m3/min (cfm) 900 (31783) 900 (31783)

Engine coolant capacity, L (gal) 20.8 (5.5) 20.8 (5.5)

Radiator coolant capacity, L (gal) 77 (20.3) 77 (20.3)

Total coolant capacity, L (gal) 97.8 (25.8) 97.8 (25.8)

Inlet Air

Combustion air inlet flow rate, m³/min (cfm) 67.3 (2376) 65.6 (2316)

Max. Allowable Combustion Air Inlet Temp, °C (°F) 49 (120) 49 (120)

Exhaust System

Exhaust stack gas temperature, °C (°F) 452.9 (847.2) 432.9 (811.2)

Exhaust gas flow rate, m³/min (cfm) 170.7 (6028) 161 (5686)

Exhaust system backpressure (maximum allowable) kPa (in. water) 10.0 (40.0) 10.0 (40.0)

Heat Rejection

Heat rejection to jacket water, kW (Btu/min) 225 (12795) 208 (11828)

Heat rejection to exhaust (total) kW (Btu/min) 714 (40604) 664 (37761)

Heat rejection to aftercooler, kW (Btu/min) 272 (15468) 253 (14387)

Heat rejection to atmosphere from engine, kW (Btu/min) 142 (8075) 123 (6995)

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Cat® C18 DIESEL GENERATOR SETS

Emissions (Nominal)2 Standby Prime

NOx, mg/Nm³ (g/hp-hr) 2468 (5.42) 2213 (4.91)

CO, mg/Nm³ (g/hp-hr) 100.1 (0.22) 75.6 (0.17)

HC, mg/Nm³ (g/hp-hr) 23.5 (0.06) 24.1 (0.06)

PM, mg/Nm³ (g/hp-hr) 11.7 (0.03) 10.6 (0.03)

WEIGHTS & DIMENSIONS

APPLICABLE CODES AND STANDARDS:
AS1359, CSA C22.2 No100-04, UL142, UL489, UL869, UL2200, NFPA37, NFPA70, 
NFPA99, NFPA110, IBC, IEC60034-1, ISO3046, ISO8528, NEMA MG1-22, NEMA 
MG1-33, 2006/95/EC, 2006/42/EC, 2004/108/EC. 
Note: Codes may not be available in all model configurations. Please consult your 
local Cat Dealer representative for availability.

STANDBY: Output available with varying load for the duration of the interruption 
of the normal source power. Average power output is 70% of the standby power 
rating. Typical operation is 200 hours per year, with maximum expected usage of 
500 hours per year.

PRIME: Output available with varying load for an unlimited time. Average power 
output is 70% of the prime power rating. Typical peak demand is 100% of prime 
rated ekW with 10% overload capability for emergency use for a maximum of 1 
hour in 12. Overload operation cannot exceed 25 hours per year

RATINGS: Ratings are based on SAE J1349 standard conditions. These ratings 
also apply at ISO3046 standard conditions.

DEFINITIONS AND CONDITIONS
1 �For ambient and altitude capabilities consult your Cat dealer. Air flow restriction 

(system) is added to existing restriction from factory.
2 �Emissions data measurement procedures are consistent with those described 

in EPA CFR 40 Part 89, Subpart D & E and ISO8178-1 for measuring HC, CO, PM, 
NOx.  Data shown is based on steady state operating conditions of 77° F, 28.42 
in HG and number 2 diesel fuel with 35° API and LHV of 18,390 BTU/lb.  The 
nominal emissions data shown is subject to instrumentation, measurement, 
facility and engine to engine variations. Emissions data is based on 100% load 
and thus cannot be used to compare to EPA regulations which use values based 
on a weighted cycle.

3 �UL 2200 Listed packages may have oversized generators with a different 
temperature rise and motor starting characteristics. Generator temperature rise 
is based on a 40° C ambient per NEMA MG1-32.

LEHE1772-04 (05/20)
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Dim “A” mm (in) Dim “B” mm (in) Dim “C” mm (in) Dry Weight kg (lb)

3512 (138) 1746 (69) 2322 (92) 4863 (10721)

C

A

2/2

B

Alternator3

Voltages 208V 220V 240V 480V 600V

Motor starting capability @ 30% Voltage Dip 1917 skVA 2129 skVA 2501 skVA 2512 skVA 2512 skVA

Current 2602.2 amps 2460.3 amps 2512 amps 1127.6 amps 902.1 amps

Frame Size LC7224N LC7224L LC7224L LC7224L LC7224L

Excitation AREP AREP AREP AREP AREP

Temperature Rise 130 °C 130 °C 130 °C 105 °C 130 °C
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Cat® D250 GC
Diesel Generator Sets

LEHE2023-03 1/2

Standby : 60 Hz

PACKAGE PERFORMANCE

Image shown may not reflect actual configuration.

Engine Model Cat® C9 In-line 6, 4-cycle diesel

Bore x Stroke 112 mm x 149 mm (4.4 in x 5.9 in)

Displacement 8.8 L (538 in³)

Compression Ratio 16.3:1

Aspiration Turbocharged Air-to-Air Aftercooled

Fuel Injection System HEUI

Governor Electronic ADEM™ A4

Model Standby Emission Strategy
D250 GC 250 ekW, 312.5 kVA EPA Certified for Stationary Emergency Application

Performance Standby
Frequency 60 Hz
Genset Power Rating 312.5 kVA
Genset power rating with fan @ 0.8 power factor 250 ekW
Emissions EPA TIER 3
Performance Number DM8501
Fuel Consumption
100% load with fan, L/hr (gal/hr) 73.3 (19.4)
75% load with fan, L/hr (gal/hr) 58.8 (15.5)
50% load with fan, L/hr (gal/hr) 43.8 (11.6)
25% load with fan, L/hr (gal/hr) 27.4 (7.3)
Cooling System1

Radiator air flow restriction (system), kPa (in water) 0.12 (0.48)
Radiator air flow, m3/min (cfm) 497 (17551)
Engine coolant capacity, L (gal) 14 (3.69)
Radiator coolant capacity, L (gal) 25 (6.6)
Total coolant capacity, L (gal) 45 (11.88)
Inlet Air
Combustion air inlet flow rate m3/min (cfm) 23.83 (841.5)
Max. Allowable Combustion Air Inlet Temp, °C (°F) 49 (120)
Exhaust System
Exhaust stack gas temperature, °C (°F) 460 (860)
Exhaust gas flow rate, m³/min (cfm) 63.6 (2246)
Exhaust system backpressure (maximum allowable) kPa (in. water) 10.0 (40.0)
Heat Rejection
Heat rejection to jacket water, kW (Btu/min) 104 (5928)
Heat rejection to exhaust (total), kW (Btu/min) 277 (15772)
Heat rejection to aftercooler, kW (Btu/min) 82 (4686)
Heat rejection to atmosphere from engine, kW (Btu/min) 18 (1004)
Heat rejection from alternator, kW (Btu/min) 20 (1120)
Emissions (Nominal)2

NOx, mg/Nm³ (g/hp-hr) 1637.5 (3.14)
CO, mg/Nm³ (g/hp-hr) 323.2 (0.68)
HC, mg/Nm³ (g/hp-hr) 71.2 (0.17)
PM, mg/Nm³ (g/hp-hr) 63.7 (0.16)
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D250 GC Diesel Generator Sets
Electric Power

Alternator3

Voltages 480V 208 600V

Motor starting capability @ 30% Voltage Dip, skVA 567 544 1006

Current Amps 375.9 867.4 300.7

Frame Size M2754L4 M2774L4 M2754L4

Excitation S.E S.E AREP

Temperature Rise, °C 105 105 105

WEIGHTS & DIMENSIONS – OPEN SET

APPLICABLE CODES AND STANDARDS:
AS1359, CSA C22.2 No100-04, UL142, UL489, UL869, UL2200, 
NFPA37, NFPA70, NFPA99, NFPA110, IBC, IEC60034-1, ISO3046, 
ISO8528, NEMA MG1-22, NEMA MG1-33, 2006/95/EC, 2006/42/EC, 
2004/108/EC. 
Note: Codes may not be available in all model configurations. Please 
consult your local Cat Dealer representative for availability.

STANDBY: Output available with varying load for the duration of the 
interruption of the normal source power. Average power output is 70% 
of the standby power rating. Typical operation is 200 hours per year, 
with maximum expected usage of 500 hours per year.

RATINGS: Ratings are based on SAE J1349 standard conditions. 
These ratings also apply at ISO3046 standard conditions.

FUEL RATES: Based on fuel oil of 35º API [16º C (60º F)] gravity 
having an LHV of 42 780 kJ/kg (18,390 Btu/lb) when used at 29º C 
(85º F) and weighing 838.9 g/litre (7.001 lbs/U.S. gal.). Additional 
ratings may be available for specific customer requirements, contact 
your Caterpillar representative for details. For information regarding 
Low Sulfur fuel and Biodiesel capability, please consult your Cat dealer.

DEFINITIONS AND CONDITIONS
1 �For ambient and altitude capabilities consult your Cat dealer. Air flow 

restriction (system) is added to existing restriction from factory.
2 �Emissions data measurement procedures are consistent with those 

described in EPA CFR 40 Part 89, Subpart D & E and ISO8178-1 for 
measuring HC, CO, PM, NOx.  Data shown is based on steady state 
operating conditions of 77° F, 28.42 in HG and number 2 diesel fuel 
with 35° API and LHV of 18,390 BTU/lb.  The nominal emissions data 
shown is subject to instrumentation, measurement, facility and engine 
to engine variations. Emissions data is based on 100% load and thus 
cannot be used to compare to EPA regulations which use values 
based on a weighted cycle.

3 �UL 2200 Listed packages may have oversized generators with a 
different temperature rise and motor starting characteristics. Generator 
temperature rise is based on a 40° C ambient per NEMA MG1-32.

LEHE2023-03 (06/22) 

www.Cat.com/electricpower
All rights reserved.

Materials and specifications are subject to change without notice.The International System of Units (SI) is used in this publication.
© 2022 Caterpillar. All Rights Reserved. CAT, CATERPILLAR, LET’S DO THE WORK, their respective logos, “Caterpillar Corporate Yellow”, 

the “Power Edge” and Cat “Modern Hex” trade dress as well as corporate and product identity used herein, are trademarks of Caterpillar and 
may not be used without permission

Base Length “A” 
mm (in)

Width “B” 
 mm (in)

Height “C” 
mm (in)

Generator Set Weight 
kg (lb)

Skid (Wide Base) 3950 (155.5) 1440 (56.7) 1706 (67.2) 2415 (5324.2)

Integral Tank Base 3950 (155.5) 1430 (56.3) 2202 (86.7) 3055 (6735.1)

Tank Design Total Capacity 
L (gal)

Useable Capacity 
 L (gal)

Integral 2270 (600) 2059 (554)

FUEL TANK CAPACITY

Note: General configuration not to be used for installation. See general dimension drawings for detail.
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Cat® GC ENCLOSURES 

Robust / Highly Corrosion Resistant Construction 
• Factory installed on skid base or tanks base 
• Environmentally friendly, polyester powder baked paint 
• Enclosure constructed with 18-gauge steel 
• Interior zinc plated fasteners  
• Internally mounted exhaust silencing system 
• Comply with ASCE /SEI 7 for Wind loads up to 100mph 
• Designed and tested to comply with UL 2200 Listed 

generator set package 
 
Excellent Access 
• Large cable entry area for installation ease. 
• Accommodates side mounted single or multiple breakers. 
• Two doors on both sides. 
• Vertically hinged allow 180° opening rotation  
• Radiator fill cover. 

 
Security and Safety 
• Lockable access doors which give full access to control 

panel and breaker. 
• Cooling fan and battery charging alternator fully guarded. 
• Fuel fill, oil fill and battery can only be reached via 

lockable access. 
• Externally mounted emergency stop button (Optional). 
• Designed for spreader bar lifting to ensure safety. 
• Stub-up area is rodent proof. 

 

 

FEATURES 

SOUND ATTENUATED LEVEL 2 

ENCLOSURES 

 

60 Hz 
 

Sound Attenuated Level 2 
• Caterpillar white paint 
• UL Listed integral fuel tank with 24 hours running time 

capacity (Optional). 
• DC lighting package (Optional) 

 

LEHE2014-04 
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Cat® GC ENCLOSURES 
Enclosure Package Operating Characteristics 
 

*Cooling system performance at sea level. Consult your Cat® dealer for site specific ambient and altitude capabilities. 

Note:  Sound level measurements are subject to instrumentation, installation and manufacturing variability, as well as ambient site conditions. 
 

Enclosure Type Standby 
ekW 

Cooling Air Flow 
Rate 

Ambient 
Capability* 

Sound Pressure  
Levels (dBA) at 

7m (23 ft) 
m3/s cfm °C °F 100% Load 

Level 2 Sound Attenuated Enclosure (Steel) 

250 6.4 13561 57 135 74 
300 6.4 13561 51 125 74 
350 7.4 15680 57 134 71 
400 7.4 15680 53 127 71 
450 8.4 17692 54 130 73 
500 8.4 17692 50 122 73 
550 11.2 23731 56 133 73 
600 11.2 23731 53 127 73 

 

Sound Attenuated Enclosure on Skid Base 

Sound Attenuated Enclosure on a UL Listed Integral Fuel Tank Base 

 

Image shown might not reflect actual configuration 
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Cat® GC ENCLOSURES 

 Enclosure Type 
Standby 
Ratings, 

ekW 

Length, L Width, W Height, H Package Weights 

mm in mm in mm in kg lb 
Sound Attenuated Enclosure on 
Skid Base 

250 
3958 155.8 1440 56.7 1991 78.4 

2857 6298.6 
300 2945 6492.6 
350 

4633 182.4 1630 64.2 2227 87.7 
3983 8781.0 

400 4017 8856.0 
450 

4823 189.8 1630 64.2 2227 87.7 
4408 9718.0 

500 4457 9826.0 
550 

4980 196.1 1865 73.4 2172 85.5 
4754 10480.8 

600 4837 10663.8 
Sound Attenuated Enclosure on 
UL Listed Integral Fuel Tank 
Base 

250 
3958 155.8 1440 56.7 2487 97.9 

3497 7709.6 
300 3585 7903.6 
350 

4633 182.4 1630 64.2 2644 104.1 
4765 10505.0 

400 4799 10580.0 
450 

4823 189.8 1630 64.2 2777 109.3 
5345 11783.7 

500 5394 11891.7 
550 

4980 196.1 1865 73.4 2723 107.2 
5973 13168.2 

600 6056 13351.2 
Sound Attenuated Enclosure on 
UL Listed Extended Integral 
Fuel Tank Base 

250 
4608 181.4 1430 56.3 2379 93.7 

3590 7914.6 
300 3678 8108.6 
350 

5251 203.7 1620 63.8 2561 100.8 
4876 10749.7 

400 4910 10824.7 
450 

5909 232.6 1620 63.8 2612 102.8 
5497 12118.8 

500 5546 12226.8 
550 

6759 266.1 1865 73.4 2487 97.9 
6237 13750.2 

600 6320 13933.2 
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 clean essential energy 

Safety Power ecoCUBE® SCR Emission 
Control System  

Prepared by: 

Safety Power Inc. 
Jacob Rozenblit 
Applications Engineering Manager 

Office (514) 927-2898 
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SUMMARY 

Overview Item Description Price (USD)

ecoCUBE® 
System

System Style SCR + catalyzed DPF

ecoCUBE® Part # 
(9550-H3C29) 

Factory installed sensors & 
reactor wiring 

Included  

4" insulation & metal cladding 
Included  

Commissioning & training 
(allocation = 2 days/system, 

excludes travel & living)  
Included 

CP100 control and dosing 
panel 

Included 

System 
Accessories

Breather Valve, Urea Tank 
Dual Tankless Compact Oil-

less Air Compressor 
Level Sensor, Urea Tank 

270 USG (1023 L) single wall 
urea tank w/ fittings 
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*270 USG urea tank added per Carter CAT request. Please note that this tank does not comply with AWS spec.
The spec asked for a custom subbase tank with 36hr capacity. This is a standard HDPE tank which will provide
about 26hours at full engine load operation.

Safety Power is a global innovator and a leading supplier for large stationary engines. Safety Power has 
the technical resources to provide support during installation and throughout the life of the equipment.   

Key features and benefits of the proposed system include: 

• Safety Power’s ecoCUBE® system will be designed with its proprietary Closed Loop control system to 
provide NOx emissions reduction performance throughout varying engine loads while minimizing 
ammonia slip

• SCR reactor housing, mixing duct are fabricated from durable 409 stainless steel and the static mixers, 
turning vanes and injection lance from 304 stainless steel.

• The proprietary catalyst used in the SCR reactor is a homogeneous design providing superior emissions 
reduction in a compact configuration with superior spalling and degradation resistance over the life of the 
catalyst.

• The SCR control and dosing system is designed with an industrial grade urea injection pump system 
for maximum reliability and precise control

• Passive regeneration of the DPF is promoted without the addition of external heat source.

• All ecoCUBE® emissions control systems are capable of withstanding operating pressures up to 40”
W.C., further design pressure can be achieved if required.

• The system supplied comes equipped with remote monitoring & diagnostics capability

• The system comes supplied with all necessary exhaust temperature, differential pressure and NOx 
sensor field instruments for monitoring and control

The ecoCUBE® system proposed by Safety Power has been tested & verified by independent 
consultants and regulatory authorities to meet some of the toughest global emissions standards.  

Included within this proposal is the recommended servicing of the ecoCUBE® units. 
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DESIGN PARAMETERS 

The design of the Safety Power emissions reduction system is based on the following conditions.   
Note: NOx is calculated as NO2. 

Table 1 – Engine Data 
Engine Type: CAT 3516E* 
Application Stand-by 
Engine Power 2,750 ekW 
Exhaust Temperature 919 °F 
Design Exhaust Flow Rate 22,082 (CFM) 
Fuel Type Diesel 

* CAT Performance Data EM5402 

 

Table 2 – Emissions Data at Full Engine Load 

Engine 
Option 

Emissions 

Not to 
Exceed 
Catalyst 

Inlet 
(g/bhp-

h) 

Emissions 
Requirement 

(g/bhp-h) 

Catalyst 
Outlet 
(g/bhp-

hr) 

Catalyst 
Outlet 

(g/kwh) 

Catalyst 
Outlet 

(lbs/MW-
h) 

Catalyst 
Outlet 

(ppmvd 
at 

@15%O2) 

Catalyst 
Outlet (% 
reduction) 

CAT 
3516E 
(2,750 
ekW) 

NOx 6.0 0.50 0.50 0.67 1.62 40 91.7 

CO * 1.16 2.60 0.23 0.31 0.75 31 80.0 

VOC * 0.10 0.14 0.06 0.08 0.18 5 40.0 

PM 0.07 0.022 0.022 0.03 0.07 *** 75.6 

* Reductions assume an exhaust temp of 662 degF (350 degC) or more. 
*** Particulate matter is a mass quantity and must be determined and reported gravimetrically. As per EPA 

Method 5 measurement method, PM emissions should not be reported in ppmvd. We would always advise that 
PM measurements to be taken with front half as this is the most appropriate for this application. 

*Please note that any % reductions used for air permitting purposes should be based off of NTE values. 

 
Notes: (1) The EPA does not treat methane and ethane as VOC’s. Safety Power can achieve a stated reduction of VOC’s based on the EPA 
definition assuming that the VOC’s manifest themselves as propene. (2) all emissions reductions are based on an average at steady state 

using SCAQMD method 100.1 for NOx and SCAQMD/EPA methods 25.1/25.3 for CO and VOC’s or mutually agreed test method approved in 
writing. (3) if NMHC/VOC data isn’t provided 0.6 g/hp-hr is to be assumed (unless otherwise stated). 

 

Table 3 – SCR System Data 

Engine Option 
CAT 3516E 
(2,750 ekW) 

Max. Ammonia Slip @ 15% O2 8 ppm 
Urea Consumption - 32.5% solution (+/- 15%) 10.3 USG/hr 
System Pressure Loss ** 
System Inlet/Outlet ANSI Flange Inches ** 

**please refer to shop drawing package for pressure loss and inlet/outlet size. 
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ECOCUBE® SYSTEM SCOPE OF SUPPLIES AND SERVICES 

 

Table 4 – Components Supplied for Each System 
ecoCUBE  System Components Description  

 (For Each Engine) CAT 3516E 

1.    Reactor Assembly (Part Number) 5 Series  
 (9550-H3C29) 

1.1    ecoCUBE system configuration SCR + DPF 
1.2    ecoCUBE SCR Reactor assembly 409 s/s c/w 
temperature, pressure and NOx sensors 1 

1.3    Reactor assembly weight with catalyst 12,450 lbs 
1.4    SCR Catalyst - layers of catalyst material (each 
system) 3 

1.5    DPF Filter Modules 29 
2.    Control and Dosing Assembly  

2.1 Control Panel – with embedded control, on-off switch, on-
off status indicator light, and power distribution. Ability for 
remote monitoring and troubleshooting if Internet connection 
provided. Dosing System – with automatic flow rate 
adjustment, system purge valve, air regulator, air pressure 
switch, check valves, overpressure regulator and injection 
valves, injection pumps.  

Included 

3.    Insulation of each ecoCUBE with 4 inches MW 
insulation and metal cladding. Note: skin surface 
temperature does not exceed 70 deg C except for exhaust 
and access door flanges. 

Included 

4.    Duration of warranty (warranty is limited to parts only): 24 months 
5.    Commissioning (excludes travel expenses) Included 
6.    Operation & Maintenance Manuals (digital version) Included 
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EXCLUSIONS & EXCEPTIONS 

1. Installation of SPI supplied equipment is by OTHERS.
2. Transition ductwork from ecoCUBE® to stack.
3. Connection from engine exhaust to ecoCUBE® inlet.
4. Gaskets used upstream of the ecoCUBE® shall not contain silica as this can harm the catalyst

and will void the catalyst warranty.
5. Structural supports or anchors
6. Power supplies for SCR control panel, air compressor or urea transfer pump skid.
7. Engine on/off signal – Note: required for automatic starting of ecoCUBE®  system.
8. Permits and/or certification testing, etc.
9. Emissions performance will be met provided that the actual engine emissions parameters

correspond to the engine data sheet and that the fuel composition information provided
corresponds to conditions at the site.

10. NOx reduction is achieved once SCR catalyst temperature exceeds 572 deg F
11. Certain regulators may require the use of specific components that have been pre-certified to

their standards. Unless stated otherwise in this proposal, Safety Power’s guarantee is based on
emissions performance of its entire system; there is no guarantee that the system contains
specific internal components required by a local regulator.

12. Urea piping from urea tank(s) to the dosing panel.  Urea and air piping between dosing panel
and injection lances.

13. Customer to ensure that any gaskets upstream of ecoCUBE® are rated for the appropriate
engine exhaust temp. Decomposition of gasket material may poison catalyst and will void
catalyst warranties offered by Safety Power.

14. Air compressor connections (electrical and tubing). Note: a clean dry supply of air (as per ISO
8573.1 Class 1.4.2) 10CFM @ 80psi per system is required.
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COMMENTS, CLARIFICATIONS & CUSTOMER REQUIREMENTS 

1. This proposal is based upon full load engine data.
2. The Urea used shall be 32.5% concentration (ISO 22241 standard). The dosing panel, tanks

and lines with urea must be protected from freezing e.g. by heat tracing and insulating, locating
the panel, tank & lines in an area that is maintained at a temperature above the freezing
temperature. Set heat trace to 5°C (41°F). Optionally use Unitherm part No.
2266-44B49-141012.

3. Systems with diesel particulate filters (DPF) must be operated with ultra-low sulfur diesel* only.
In order to properly regenerate the DPF canisters the temperature must be above 280oC
(536oF) for 30% of the engine operating time and greater than 40% engine load.

4. Please note that a load bank would be required to periodically regenerate the DPF filters.
- Under ideal conditions the system can accommodate up to 24 cold starts or

more. That said, regeneration may be required in as little as 18 cold starts depending on 
operating conditions. Depending on the number of cold starts and other items related to use 
of the system, Diesel Particulate Filters may require regular cleaning. The SPI system 
incorporates a virtual soot sensor which indicates the number of expected Run Hours Available 
(RHA) so that the operator is aware of when the next cleaning cycle is required. It is important 
that the operator monitor RHA to avoid high engine back pressure. Safety Power recommends 
that operators monitor RHA & dP across the system and regenerate the system 
based on observed conditions. The minimum regeneration temperature is 260 degC. 

5. Unless expressly included in SPI’s scope of supply the responsibility for allowing for thermal
expansion of the products supplied by SPI is “by others”.

6. Under no circumstances should the ecoCUBE® be placed downstream of a silencer with
absorptive acoustical material.

7. SCR commissioning requires a customer supplied load bank to operate the generator at various
load points and establish the controls load map.  The customer should allow 4 hours per
machine for the SCR load map to be established, 4 hours of testing and verifying SCR system
operation, and where required, 1 hour for a third party witnessing of the SCR operation and
performance.

8. A 4-20mA signal proportional to engine load must be provided and connected into ecoCUBE®
control panel.  Customer must provide the current transducer and current transformer for 1-
phase.

9. An ethernet connection with access to the internet through Port 80 is requried for each
ecoCUBE® control panel; this connection is used for remote montioring, product support and
client web browser access.

10. Siloxanes can’t be present in the exhaust stream as they will poison the catalyst.  Please note
that the presence of Siloxanes in the exhaust will void Safety Power’s warranty.

* Use of Renewable Diesel, including HVO also approved, see email confirmation from Safety Power
(pages 63 - 104)
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Technical Guarantee 

The system and catalytic material shall be warranted in accordance with the standard Performance & 
System Warranty (attached). 

Safety Power warrants the quality and suitability of the materials, design and construction of the 
supplies and services and their qualification for the application.  Provided the design data is adhered 
to, Safety Power guarantees the output values as shown in Table 2 and the Performance & System 
Warranty.  

The maximum allowed temperature entering the Catalyst is 1022° F (for NOx reduction) for up to 4 
hours. Operations at Catalyst temperatures above 1022° F may lead to degraded Catalyst activity over 

4 hours. System performance can’t be guaranteed if large variations exist in the full load NOx output of 
the engine (> +/- 20%) while the generator is operating at a steady state electrical output. 

If the engine runs with an exhaust temperature below 410°F (for ULSD or Pipe Line Natural Gas), the 
SCR control system will stop the injection of urea. This will prevent the formation of ammonium (bi) 
sulfate on the SCR catalyst surface.  Full load NOx reduction will not be achieved at exhaust 
temperatures less than 572oF. 

The SCR Catalyst is warranted from defects for a period of 8,000 hours (2-years pro-rata), 
based in accordance with the operation manual.   If the proposed system also includes an 
Oxidation Catalyst or Oxidation Catalyst Modules, this catalyst is warranted for 8,000 hours (2-
years pro-rata), based in accordance with the operation manual.  Any deficiencies in the 
supplies and services provided by Safety Power must be reported by the buyer in writing 
without delay. These deficiencies will be remedied to the exclusion of any further guarantee 
claims and rights, accordingly to our warranty statement and our standard terms and 
conditions.  The supplied equipment, excluding the catalyst and labor, is guaranteed for 12 
months starting from the date of commissioning and acceptance of the system but no longer 
than 18 months after delivery or purchase order required ship date.  This warranty is not 
transferable. 
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Appendix C – SCR - Brief Description 

The exhaust gases from Internal Combustion Engine units that occur during the combustion process 
and consist primarily of nitrogen oxides (NOx) are directly transferred to the SCR catalytic reactors and 
a 32.5% aqueous solution of urea is added as reducing agent (SCR technique). 

Urea is supplied to the SCR system from a storage tank by means of a feed or proportioning pump.  
For operation of the engine at one load point only, a fixed quantity of urea is added to the SCR system. 
In contrast, if the engine is operated at various loads, the quantity of urea fed into the exhaust gas duct 
upstream of the SCR catalytic reactor can be tailored to the engine power. In this case, a characteristic 
curve is established during startup for the load-dependent NOx emissions from the engine, which is 
programmed into the SCR control equipment. The interface between engine and SCR control is formed 
using the active engine or generator power which is required as standard signal (e.g. 4...20 mA) for the 
SCR controls.  A dry contact signal for "Engine in Operation" must be provided as permissive for the 
SCR system to operate.  After shutdown, the compressed air and voltage supply must be maintained 
for at least 10 minutes. 

The control equipment of the SCR exhaust-gas cleaning system is fully automatic.   
Via dry contact signals, the operator can monitor system operation using the signals "SCR System in 
Operation", "SCR System Fault" and "Low Urea Level".  The signal "Low Urea Level" appears when the 
tank content drops to the minimum level.  The SCR system switches off automatically as soon as the 
tank is empty. 

The urea pump is switched on after release by the requirement that "Engine start and exhaust gas 
temperature > temperature set point downstream of Catalytic Reactor" (at temperatures 
>572° F/300° C). The urea solution is finely injected into the exhaust gas duct by a binary nozzle using 
compressed air as auxiliary medium.  A suitable compressor must provide compressed air.  The urea is 
converted into ammonia and carbon dioxide in a section of the exhaust gas pipe (mixing duct) designed 
as an ammonia generator.  The mixing duct is installed upstream of the reactor to ensure optimum 
mixing of the exhaust gas and the ammonia produced from the urea.  Please note that exhaust gas 
temperatures of more than 1022° F/550° C for more than 4 hours may cause damage to the catalyst.

At the SCR catalytic reactor, the nitrogen oxides (NOx) react with the ammonia (NH3) to form molecular 
nitrogen (N2) and steam (H2O). The purified air can be let into the atmosphere, passing a heat 
exchanger installation and the silencer (if installed) downstream of the reactor. 

Due to different influences (like type and consumption of lubricating oil, gas quality, urea quality, etc.) 
clogging of the catalysts may occur.  The catalysts may therefore need to be cleaned from time to time 
using a local compressed air source. 
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Appendix D – Typical SCR Catalyst 

✓ 100% homogenous extruded catalyst
✓ No wash-coating like other suppliers
✓ High surface activity area
✓ Pressure-drop is minimized/optimized
✓ Honeycomb length and cells is variable
✓ Good resistance to thermal shock
✓ Good resistance to poisoning
✓ Long life-time (hours) of catalyst use
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Project Reference: Caterpillar Aftertreatment Systems for AWS MacGuyver IAD107 Project 

 

 

PROJECT DETAILS 

  

Site Location Virginia 

Application Standby Power 

Number of Engines 26 

Operating Hours per Year 100 

  

ENGINE DETAILS 

  

Engine Model 3516E 

Engine Serial Number N/A 

Performance Number EM5402-01 

Power 4,043 Bhp @ 100% load 

Rated Speed 1,800 rpm 

Exhaust Flow Rate 22,081 acfm @ 100% load 

Engine Outlet Temp 919 °F @ 100% load 

Fuel: ULSD  
  

EMISSIONS DETAILS 

 
 

 

AFTERTREATMENT SYSTEM DESCRIPTION 

5X4X3 SCR + DPF system - CEM Part #: 547-2580 

Estimated CEM Backpressure: 6.2 kPa +/- 1 kPa @ 100% load 
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Engineered to Perform™ 

420 South 145th East Avenue • Drop Box A • Tulsa, OK  74108 • USA • Ph 800.640.3141 • Fax 918.933.6214 
www.miratechcorp.com 

Phone: 571-539-6662 
E-Mail: Romeo_Macatula@CarterMachinery.com

SP-KIT-M3-SW550-TLI-23120476

3/18/2024

Romeo Macatula 
Carter Machinery Co. 
11441 Robertson Drive 
Manassas, VA 20109 

Submittal Revision: 
Project Reference:  
MIRATECH Kit Number: 

SP-KIT-M3-SW550-TLI-23120476 SCR/DOC/DPF Combo Housing, Tank, HT & Dosing System Kit
SP-M3-KIT-23080079 SCR/DOC/DPF Combination Housing & Dosing System Kit

M3Z-72-63-J-23060132 DOC/SCR/DPF Housing
M3Z-72-63-J-23060132-HSG DOC/SCR/DPF Housing
STS-M3Z-63-23060132 SCR Tray Set
DTS-M3-72 DPF Tray Set
SCRC-044-075-450 SCR Catalyst
MECR-OX-SB2069-2400-1450-291 Oxidation Catalyst
LTR2-DPF-Filter-Block DPF Block

ACIS-3 SCR Control System
A3C-60-HMI SCR Controller
SP-CA75-ULC-19030058 Air Compressor
SP-VPNU75-UL-23080035 Reactant Pump
FILTER115 Reactant Filter
SEN60-U-WT Dosing Box
DEN75-700-U Injector
TT-14-FLEX60-32-1112 Temperature Sensor
NP-18 Bypass Probe
PT-0-40 Differential Pressure Sensor
NOX-24V NOx Sensor
WH-NOX-24V-50-SL Wiring Harness

FACINS-M3Z-72-63-23060132 3" Thick Mineral Wool Insulation with Aluminum Sheathing
Commissioning & Startup Commissioning & Startup

SW550.ht.ins-TLI-KIT-ADDER
SW550.ht.ins Single Wall Reactant Tank, Heat Traced & Insulated
TLI Reactant Tank Level Indicator

US06 Level Transmitter
LI55 Level Controller
LM92 Level Controller Enclosure

MIRATECH Scope of Supply

Model Number Description
Quantity

Per Engine

1
-
1
2
1

126
4

72
-
1
1
1
1
1
1
2
2
1
2
2
1

Per Project

1
-
1
1
1
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SYSTEM OPERATION 

A MIRATECH SCR System consists of numerous pieces of equipment, that work with each other to 

achieve emissions reduction. A typical SCR system will consist of the following: 

• Selective Catalytic Reduction (SCR) Housing

• Diesel Oxidation Catalyst (DOC) / Diesel Particulate Filter (DPF) Housing or,

• Oxidation Catalyst Housing

• Mixing Section

• Dosing Box

• Air Compressor

• Reactant Booster Pump

• SCR Controller

• Temperature Sensor

Note: Please reference the MIRATECH scope of supply located with the Technical Submittal in Appendix A. 

Selective Catalytic Reduction (SCR) 

SCR is applied to reduce NOx emissions when the waste gas stream contains more than 2% 02.  Oxides of 

nitrogen (NOx) and ammonia react in the presence of a selective catalyst to form water vapor and 

nitrogen gas: 

Operating Temperature: 

Catalyst Material: 

4NO + 4NH3 + O2 ---------------- 6 H2O + 4 N2 

2NO2 + 2NH3 ---------------------- 2N2 + 3H2O + 1/2 O2 

572 - 977o F (300 - 525o C) Continuous  1,022o F Maximum (</= 4 hours)

Metallic-Oxide catalyst, on the base of Titanium oxide, Tungsten oxide, 

and Vanadium pentoxide. Ceramic honeycombs are extruded with these 

materials. 

Catalytic Function: 

1. Urea (CO(NH2)2) or Ammonia (NH3) is injected into the waste gas stream via the injector

mounted on the mixing section in front of the SCR housing. The temperature control system

will only allow reactant (urea or ammonia) injection when exhaust gases are in the proper

temperature range.  The rate of ammonia or urea injection is based on feedback from

continuous NOx or engine load measurements.

2. The oxides of nitrogen, NO and NO2, are transformed by the SCR process into Nitrogen N2

and water vapor by means of a reducing agent (urea or ammonia).  This process is used with

high oxygen-content exhaust gases. Extremely low NOx concentrations can be attained.  The
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urea solution is injected into the stream of exhaust gas using compressed air by means of a 

specially developed dual medium nozzle. Open cross flow static mixers guarantee optimum 

blending with the exhaust gases. 

3. NH3 is adsorbed into the micropores of the catalyst and reacts with NOx. 

4. The reaction products, N2 and H2O vapor, desorb from the catalyst surface. 

DOC/DPF and Oxidation Catalyst 

 

A DOC/DPF housing for diesel fuel applications is located upstream of the reactant injector and SCR 

housing. The DPF blocks are made of a porous ceramic substrate which captures the particulate matter 

(PM) with a filtration efficiency of 85% or better. Once the PM is captured, it can be catalytically oxidized 

with the support of NO2 for the oxidation process. The DOC is coated with precious metals to promote 

specific oxidation reactions to convert: 

• CO to CO2 

• Unburned Hydrocarbons (HC) to CO2 and H2O (Water) 

• Some NO will be converted to NO2, to support the regeneration process in the DPF blocks. 

For gaseous fuel applications, the oxidation catalyst can be located upstream of the SCR in its own 

housing. In some applications the oxidation catalyst can be placed downstream of the SCR catalyst 

within the SCR housing. Like the DOC, the oxidation catalyst addresses the HC and CO reductions.  

SCR Controller 

 

The MIRATECH SCR Controller is used to control the amount of reactant injected in the SCR System and 

can operate with liquid urea or liquid ammonia as the reactant. The controller meters the flow of 

reactant to maintain system set points based on a load curve programmed during commissioning. It also 

controls various pumps, compressors, and metering agents to control the dosing rate of reactant.  

The SCR control system requires the following conditions to be met before reactant injection will take 

place: 

• Engine Running 

o 24V signal 

• Engine load signal 

o 4-20 mA signal 

• Minimum injection temperature reached 

o 300C / 572F 

• System in automatic mode 

• No critical faults 

When the engine run signal is received, the SCR controller will signal the air compressor to turn on 

keeping the injector cool from the hot exhaust gases. Once the above permissives have been met, the 
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system will begin reactant injection based on the load curve programmed during commissioning. When 

the permissives are no longer met, the system will cease injection and go into purge mode which serves 

two purposes 1) remove urea from the urea tubing between the dosing box and injector 2) injector 

cooling. If the permissives are satisfied, injection will resume. Otherwise, the system will continue to 

purge the injector as long as the run signal is active. When the engine shuts down (run signal removed), 

the system will continue to purge for approximately ten minutes, after which the compressor is shut off 

and the systems enters a standby state.    
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IMPORTANT SCR OPERATING TEMPERATURES 
 
Like any catalyst system, the SCR process is dependent on temperature to function properly. 
There are two key temperatures to remember: 572°F (300°C) and 977°F (525°C). The first key 
temperature is for urea (also known as DEF - Diesel Exhaust Fluid) injection to initiate and the 
second is the maximum continuous operating temperature for SCR catalyst. 
 
Figure 1 below shows a MIRATECH Mixing Section. The Mixing Section is designed to introduce 
DEF to the exhaust gas stream and to facilitate hydrolysis (the process of breaking urea down to 
ammonia, which reacts with NOx at the catalyst). Urea hydrolysis is most active at exhaust 
temperatures above 572°F (300°C). The SCR control system monitors the exhaust temperature 
immediately downstream of the SCR catalyst and starts DEF injection when the temperature 
reaches 572°F (300°C).  
 
Operating below 572°F (300°C) will not harm the SCR system, however since DEF injection will 
not turn on, NOx will not be reduced. Engines should be operated according to the engine 
manufacturers recommendations regarding prolonged low or no-load operation. If an engine is 
“wet stacking” there is a risk that unburned (wet) lube oil and/or fuel can accumulate in the SCR 
catalyst which could lead to the catalyst being poisoned.  A list of Catalyst poisons is included in 
the manual but include zinc, phosphorous, and other metals that may be additives in the lube oil. 
Pure ULSD fuel based hydrocarbons are not ‘poisons’ and should have little to no effect on the 
SCR performance once they are burned off during normal operation.  
 

 
Figure 1: SCR Mixing Section 

 

The second key temperature is the maximum continuous operating temperature of the SCR 
catalyst. A typical SCR catalyst block is shown in Figure 2.  The extruded ceramic base material 
has varying amounts of Vanadium and Tungsten distributed throughout. The maximum 
continuous operating temperature is 977°F (525°C). Above this temperature, some of the 
ammonia created during urea hydrolysis will oxidize into NOx, meaning one must over-inject DEF 
to compensate. Prolonged operation above 977°F (525°C) also shortens the catalyst life. The 
catalyst can withstand short term operation up to 1022°F (550°C), so it can tolerate upset 
conditions such as an engine misfire or overload. The SCR control system provides temperature 
alarms to alert the operator of high temperature conditions. 

 

 
Figure 2: SCR Catalyst Block 
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Site Location:

Project Name:

Application:

Number Of Engines:

Operating Hours per Year:

Engine Manufacturer:

Model Number:

Rated Speed:

Type of Fuel:

Type of Lube Oil:

Lube Oil Consumption:

Number of Exhaust Manifolds:

Application & Performance Warranty Data

Project Information

Various

CAT3516E, 2750kW 

Standby Power

Various

100

Engine Specifications

Caterpillar

3516E

1800 RPM

Ultra-Low Sulfur Diesel (ULSD)

1 wt% sulfated ash or less

0.1 % Fuel Consumption

1

Engine Cycle Data

Load Speed Power
Exhaust

Flow

Exhaust

Temp.
Fuel Cons. NOx CO NMHC PM10 O2 H2O

% bhp acfm (cfm) ° F gal/hr g/bhp-hr g/bhp-hr g/bhp-hr g/bhp-hr % %

100 Rated 4,043 22,051 897 192.9 6 1.16 0.1 0.07 9.4 10

Emission Data (100% Load)

Emission

Raw Engine Emissions Target Outlet Emissions

Calculated

Reduction
g/bhp-
hr

tons/yr ppmvd
@ 15%
O2

ppmvd g/kW-hr lb/MW-
hr

g/bhp-
hr

tons/yr ppmvd
@ 15%
O2

ppmvd g/kW-hr lb/MW-
hr

NOx* 6 2.67 496 966 8.046 17.74 0.5 0.22 41 81 0.671 1.48 91.7% 

CO 1.16 0.52 157 307 1.556 3.43 0.35         0.16          47            92             0.467        1.03          70%

NMHC** 0.1 0.04 24 46 0.134 0.3 0.05 0.02 12 23 0.067 0.15 50% 

PM10 0.07 0.03 22 43 0.094 0.21 0.02 0.01 7 14 0.03 0.07 68.6%

* MW referenced as NO2

** MW referenced as CH4. Propane in the exhaust shall not exceed 15% by volume of the NMHC compounds in the exhaust, excluding aldehydes. The 15% (vol.) shall be
established on a wet basis, reported on a methane molecular weight basis. The measurement of exhaust NMHC composition shall be based upon EPA method 320 (FTIR), and
shall exclude formaldehyde.
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SCR Catalyst Space Velocity: 
Sound Attenuation:

Reactant:

Percent Concentration:

Design Exhaust Flow Rate:

Design Exhaust Temperature1: 
Urea Feed Temperature : Minimum 

Regeneration Temperature2: cDPF 

Catalyst Volume:

System Dosing Capacity:

System Pressure Loss:

Maximum Pressure Loss:
Total Catalyst Volume:

Estimated Reactant Consumption:

System Specifications (SP-KIT-M3-SW550-TLI-23120476)

DOC/SCR/DPF/ACIS-3 Kit System Specifications (M3Z-72-63-J-23060132-R4, ACIS-3, Commissioning & Startup,

FACINS-M3Z-72-63-23060132, SW550.ht.ins, TLI)

11,234 lb/hr

25-30 dBA insertion loss

Urea

32.5%

22,051 acfm (cfm)

897° F

572° F

500° F

45 ft³

60 L/hr

17.0 inH2O (Clean)

40.2 inH2O
45 ft³

13.5 gal/hr (51 L/hr) / Per Engine

• A packed silencer installed upstream of the MIRATECH catalyst system will void MIRATECH's limited warranty.

• Any sound attenuation listed is based on housing with catalyst elements installed.

• MIRATECH Corporation warrants that the emissions reductions requested for this inquiry will be achieved at the design and test load point as
outlined in the proposal. Tier 4 is an engine certificate designation, not an actual tons/yr or g/bhp-hr measurement. MIRATECH will utilize the
engine manufacturer’s emission data at 100% load to provide our warranty. This is the maximum volume potential point for pollutants to be
emitted. Permitting is normally done on a mass flow or tons per year basis, therefore the system will be sized accordingly. The MIRATECH
design is to achieve the blended Tier 4 emission targets from the D2 test cycle, measured at 100% engine load conditions.

• Any emission reductions listed are based on housing with catalyst elements installed.

1. For housings and exhaust components that are insulated, internally or externally, please refer to the Limited Warranty section of the
negotiated Terms and Conditions document to prevent voiding MIRATECH product warranty. - Carbon steel is suitable for tempera-
tures up to 900° F / 482° C continuously, when covered with external insulation or a heat shield. For continuous operation above 900°
F / 482° C, where the equipment is externally insulated or has a heat shield, stainless steel should be used.

2. Diesel Particulate Filters depend on exhaust temperature to keep soot regenerated and the filter back pressure within acceptable levels. If the
engine will be operated consistently at low loads/low exhaust temperatures, the customer should make provisions to add load via facility
operations or a load bank. Refer to the included Guidelines for Successful Operation of LTR™ DPF.

Special Notes & Conditions
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Executive Summary 

Rowan Digital Infrastructure retained Ramboll to conduct an acoustical assessment for the proposed 

Bauxite 2 data center site. The site is located in Frederick County, Maryland, southwest of the City of 

Frederick. The site is located on approximately 140 acres south of Manor Woods Road, and west of 

future Happy Landing Road. 

The acoustical assessment has been prepared at the request of Frederick County to support the site 

plan application process. It presents the results of acoustical modeling for the conceptual design of the 

project and a summary of the proposed project’s compliance with applicable regulatory requirements.  

The Bauxite 2 data center site is expected to include four (4) data center buildings—one (1) 12-pod 1-

story data hall and three (3) 10-pod 1-story data halls; an auxiliary water building (AWB), four (4) 

cylindrical storage tanks, and a security building (SB) at the east entrance. It is understood that the 

data center will operate 24 hours per day, 7 days per week. The primary sources of sound from the 

facility are expected to include ventilation and air conditioning equipment. Additionally, the facility may 

include emergency generators (within acoustical enclosures) that would be operated occasionally during 

maintenance and testing activities, as well as during emergency situations (power outages).  

The sound emissions associated with the proposed data center operation were assessed through 

predictive acoustical modeling. The project is expected to comply with the regulatory requirements of 

the Frederick County Code of Ordinances during normal “full load” operating (no generators in use) and 

generator maintenance testing scenarios. The projected is expected to comply with the requirements 

during an emergency operating (all generators in use) scenario with incorporation of mitigation options 

such as acoustical enclosures, barriers, and an earthen, landscaped berm along the western property 

boundary. 
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1. Introduction

An acoustical assessment was completed for the proposed Bauxite 2 data center site located within

Frederick County, Maryland to consider applicable regulations pertaining to sound emissions, and to

inform the acoustical design of the project. This report, prepared in support of the permitting process

at the request of Frederick County, summarizes the findings of the assessment and details a proposed

acoustical design of the facility to ensure regulatory compliance.

2. Acoustical Principles and Terminology

To familiarize the reader with terminology used throughout this report, this section introduces general

acoustical terminology and describes basic acoustical parameters.

2.1 Basics of Sound

Sound is the transmission of energy in the form of fluctuating pressure waves from a vibrating source

through an elastic medium, such as air, that is detectable by the human ear. The pressure fluctuates

above and below atmospheric pressure. The amplitude of the pressure fluctuation is typically described

in terms of decibels (dB), while the rate of fluctuation per unit time (frequency) is described in hertz

(Hz).

The decibel is a logarithmic ratio of a given sound pressure to a reference sound pressure. A logarithmic

ratio is used for decibels since human hearing is roughly logarithmic, rather than linear. The reference

sound pressure is roughly equal to the threshold of human hearing. Sound pressure levels below the

human threshold of hearing are less than 0 dB, while levels above the human threshold of hearing are

greater than 0 dB. Differences in sound level are also described in decibels. A 3-dB difference is

considered “just noticeable”, a 5-dB difference is considered “clearly noticeable”, while a 10-dB

difference is perceived as a doubling (or halving) in loudness. Table 2-1 provides a list of common

sound sources, their sound level, and their subjective loudness.

Because the decibel is logarithmic, a doubling of sound energy from a sound source produces a 3-dB

increase in sound level from that source, not a doubling of the loudness of the sound (which requires a

10-dB increase). For example, if a stationary lawn mower is creating a sound level of 60 dBA at 100

feet, adding a second lawn mower next to the first would cause the sound level at the same 100-foot

location to increase to 63 dBA. Such an increase might not be discernible in a complex acoustical

environment.

Equipment sound level data are often provided as sound power levels (Lw or LwA), which is also 

expressed in decibels referenced to 1 picowatt (pW). Lw is the power level resulting from sound energy 

produced by a source and is useful as acoustical modeling input. Lw does not require a distance 

reference since it is a physical property of the sound source. 

The range of frequencies a healthy human ear can hear is approximately 20 to 20,000 Hz. The human 

ear is not equally sensitive to all frequencies across the audible frequency spectrum. The human ear is 

most sensitive to mid frequencies (the frequency range associated with speech) and is less sensitive at 

low frequencies and very high frequencies. To account for this, frequency weighting networks have 

been developed to approximate the human ear’s frequency response at different sound pressure levels. 

The A-weighting network is used to approximate the frequency response of the human ear at normal 
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sound levels. Measurements using the A weighting network are described in terms of A-weighted 

decibels, often abbreviated colloquially as dBA or dB(A). 

 

Table 2-1. Typical Sound Pressure Levels Associated with Common Sound Sources 

Sound 

Pressure 

Level 

(dBA) 

Subjective Evaluation 

Environment 

Outdoor Indoor 

140 Deafening Jet aircraft at 75 ft  

130 Threshold of pain 
Jet aircraft at 300 ft during 

takeoff 
 

120 Threshold of feeling  Rock band concert 

110 Extremely Loud 
Accelerating motorcycle at a few 

feet away. 
 

100 

Very Loud 

Auto horn at 10 ft  

90 Jackhammer at 50 ft Noisy factory 

80 Loud 
Diesel truck (40 mph) at 50 ft 

Noisy urban street 

Cafeteria with sound-reflecting 

surfaces 

70 Moderately Loud Busy highway at 100 ft Vacuum cleaner at 10 ft 

60 Moderate  Face-to-face conversation 

50 

Quiet Small town residence 
Open office area 

Quiet dishwasher 
40 

30 

Very quiet 

 Bedroom, typical residence 
(without TV or sound system) 

20 Rustling leaves 
Audiometric testing room 
Whisper 

10 Just audible  Human breathing 

0 Threshold of hearing   

Source: Adapted from Architectural Acoustics, M. David Egan (1988) and Noise Control in Buildings, Cyril M. Harris, (1994). 

2.2 Environmental Sound Level Metrics 

Sound in the environment is constantly fluctuating. In a neighborhood setting, this may occur due to 

traffic, overhead aircraft, barking dogs, etc. Acoustical metrics have been developed to quantify 

fluctuating environmental sound levels. Common environmental sound metrics include the equivalent-

continuous sound level, the day-night sound level, and percentile sound levels. 

Equivalent-Continuous Sound Level - The equivalent-continuous sound level, Leq, is used to represent 

the equivalent sound pressure level over a specified time period. The Leq metric is the sound level of a 

steady-state sound that has the same (equivalent) total energy as the time-varying sound of interest, 

taken over a specified time period and covering a specified set of conditions. Thus, Leq is a single-value 

level that expresses the time-averaged total energy of a widely varying or fluctuating sound level. 

Percentile Sound Level - The percentile sound level, Lx, is the sound level exceeded “x” percent of the 

sampling period and is referred to as a statistical sound level. Common percentile sound level metrics 

include L90, L50, and L10. L90 is the sound level exceeded during 90 percent of the sampling period. The 

L90 sound level represents the sound level without the influence of loud, transient sound sources and is 

therefore often referred to as the residual or background sound level. The L50 sound level is the sound 

level exceeded during 50 percent of the sampling period or the median sound level. The L10 sound level 

is the sound level exceeded during 10 percent of the sampling period. The L10 sound level represents 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Ramboll - Bauxite 2 Data Center 

 

 

 

5 

the occasional louder sounds and is often referred to as the intrusive sound level. The variation between 

the L90, L50, and L10 sound levels can provide an indication of the variability of the acoustical 

environment. If the acoustical environment is perfectly steady, all values are identical. A large variation 

between the values indicates that the environment experiences highly fluctuating sound levels. For 

instance, measurements near a roadway with frequent passing vehicles may cause a large variation in 

the percentile sound levels. 

3. Environmental Setting 

The site is in Frederick County, Maryland, southwest of the City of Frederick and is zoned as industrial 

land within the Quantum Frederick development area. The site is located south of Manor Woods Road, 

and west of future Happy Landing Road. The project vicinity is generally rural/suburban in nature. The 

project site and vicinity include industrial and residential land uses, as shown on Figure 3.1. 

 

 

Figure 3.1. Bauxite 2 data center project site and surrounding area showing land 
use (dark purple areas are “GI – Industrial”). 
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4. Regulatory Setting 

4.1 State of Maryland 

The Code of Maryland Regulations (COMAR), Section 26.02.03.02, provides sound level limits that are 

dependent on land use of the receiving property and time of day. However, Frederick County has 

established more stringent limits specific to Critical Digital Infrastructure (“CDI”) land uses. The county 

requirements are discussed in detail in the next section. 

4.2 Frederick County 

The site is situated within unincorporated Frederick County. Frederick County has established sound 

level limits specific to CDI land uses, which include data centers. Section 1-19-8.402 (D) of the 

Frederick County Code of Ordinances establishes overall A-weighted sound pressure level limits 

dependent on land use and clarifies that generator operation is included. The maximum allowable sound 

levels (dBA) measured at a receiving property are listed in Table 4.1. 

 

Table 4.1. Frederick County, Maryland Code of Ordinances – Section 1-19-8.402 (D)             

CDI Maximum Permissible Sound Pressure Levels (dBA) 

Land Use Categories All Time 

Industrial 70 

Commercial  64 

Residential in any zoning district 55 

Institutional 55 

All other uses 55 

Generator Testing, Maintenance, and Emergency Operation: No exemptions.  

Construction Activities: The provisions of this section do not apply to temporary construction activity 
between 7:00 a.m. and 7:00 p.m. 

5. Predicted Project Sound Levels 

5.1 Project Description 

The Bauxite 2 data center site is expected to include four (4) data center buildings—one (1) 12-pod 1-

story data hall and three (3) 10-pod 1-story data halls; an auxiliary water building (AWB), four (4) 

cylindrical storage tanks, and a security building at the east entrance. It is understood that the data 

center will operate 24 hours per day, 7 days per week. 

5.2 Methodology 

Potential project-related acoustic emissions were evaluated using a sound prediction software package, 

Cadna/A, published by Datakustik GmbH, Version 2023 MR2 (64 Bit) build 201.5366, which is 

configured to implement the ISO 9613 environmental sound propagation algorithms. It allows the 

creation of complex acoustical models and predicts sound pressure levels due to sound emissions from 

a specific source(s). The modeling considers many factors that influence sound propagation including 

source sound level and directivity, distance attenuation, source-receptor geometry, barrier effects of 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Ramboll - Bauxite 2 Data Center 

 

 

 

7 

buildings and topography, and ground and atmospheric attenuation. Modeling parameters are shown 

in Table 5-1. 

Table 5-1. Model Setup 

Parameter Value 

G (ground absorption) 0.8 

Reflection Order 2 

Receptor / Grid Height ~5 ft 

Terrain / Topography USGS data 

Meteorology 

ISO 9613 default augmented with regional 30-year wind 

data, and annual temperature and humidity averages 

(56 F / 66% R.H. / ~7 mph avg. wind speed) 
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5.3 Modeling Input 

The acoustical model included the following equipment assumptions, with mitigation measures as 

listed in Table 5-2. 

 

Table 5-2. Acoustical Model Input Data 

Sound Source Location Quantity 

Input Sound 

Level (LwA re 1 

picowatt [pW] 

or LpA re 20 

µPa) 

Mitigation Included 

Rooftop Exhaust 

Fans 
Building roofs 272 LwA ≤ 86 dBA None 

Rooftop Unit (RTU) 
All Building 

roofs 
1 LwA ≤ 102 dBA None 

Outside Air Louver 

(ducted) 

Generator Side 

Building facades 

Building A 

Qty = 26  

24 @ 10ft x 65ft 

2 @ 10ft x 83ft 

LwA/sqm ≤ 73 dBA Acoustical duct liner 

Outside Air Louver 

Non-generator Side 

Building facades 

Building A 

Qty = 26  

24 @ 10ft x 65ft 

2 @ 10ft x 83ft 

LwA/sqm ≤ 75 dBA 

Direct Air Handling Unit 

(DAHU) gallery 

absorption 

Outside Air Louver 

(ducted) 

Generator Side 

Building facades 

B, C, and D 

Buildings  

Qty = 22  

20 @ 10ft x 65ft 

2 @ 10ft x 83ft 

LwA/sqm ≤ 73 dBA Acoustical duct liner 

Outside Air Louver 

Non-generator Side 

Building facades 

B and D 

Buildings 

Qty = 22  

20 @ 10ft x 65ft 

2 @ 10ft x 83ft 

LwA/sqm ≤ 75 dBA DAHU gallery absorption 

Outside Air Louver 

Non-generator Side 

Building facades 

C Building 

Qty = 22  

20 @ 10ft x 65ft 

2 @ 10ft x 83ft 

LwA/sqm ≤ 71 dBA Louver silencers 

2.75-megawatt 

(MW) Generator 

Exhaust 

Generator yard 

Building A 
26 LwA ≤ 98 dBA 

Acoustical Enclosure and 

Exhaust Silencer 

2.75-MW 

Emergency 

Generator 

Generator yard 

Building A 
26 

LpA ≤ 75 dBA        

@ 23 ft  

(single stack) 

Acoustical Enclosure and 

Exhaust Silencer 

2.75-MW 

Generator Exhaust 

Generator yard 

B, C, and D 

Buildings 

22 LwA ≤ 98 dBA 
Acoustical Enclosure and 

Exhaust Silencer 

2.75- MW 

Emergency 

Generator 

Generator yard 

B, C, and D 

Buildings 

22 

LpA ≤ 75 dBA        

@ 23 ft  

(single stack) 

Acoustical Enclosure and 

Exhaust Silencer 

750-kilowatt (kW) 

House Generator 

Generator yard 

All Buildings 
1 

LpA ≤ 75 dBA        

@ 23 ft 

Acoustical Enclosure and 

Exhaust Silencer 
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Table 5-2. Acoustical Model Input Data 

Sound Source Location Quantity 

Input Sound 

Level (LwA re 1 

picowatt [pW] 

or LpA re 20 

µPa) 

Mitigation Included 

AWB Building 750- 

kW Generator (if 

included) 

Adjacent to 

building 
2 

LpA ≤ 75 dBA        

@ 23 ft 
Acoustical enclosures; 

exhaust silencers 

SB 750-kW 

Generator (if 

included) 

Adjacent to 

building 
1  

LpA ≤ 75 dBA        

@ 23 ft 
Acoustical enclosures; 

exhaust silencers 

Note: 

1. 6-ft high berm along the western boundary near historic building. 

 

For the potential generators, the relative capacity (in kW or MW above) should be noted. There are 

different sized generators, per the building design, which have different rated sound levels. In general, 

smaller capacity generators are quieter than larger capacity generators. Further, the SB Generator has 

been conservatively assumed to have the same sound level as the House Generator; the actual sound 

level of the SB Generator will likely be lower, but the exact rating was not available at the time of 

preparing the acoustical model. 

5.4 Acoustical Model Configuration & Results 

The model included the implementation of acoustical mitigation measures as necessary to reduce the 

facility’s overall sound emissions and support compliance with regulatory requirements—see Table 5.2 

above. Mitigation measures include air handling unit inlet duct lining, inlet silencers, and acoustical 

louvers. If utilized, generators will include acoustical enclosures and generator exhaust silencers, and 

sound barrier walls will be used in the generator yards. Each building includes an “end cap” barrier wall 

for the generator yard at the end closest to the property boundary. The wall height is assumed to be 

approximately 32 feet tall. A berm is also added along the western boundary of the project site. The 

purpose of the wall and the berm is to provide visual and acoustical screening. The walls and the berm 

interrupt the path of sound propagation. A generalized depiction of the function of an acoustical barrier 

is depicted on Figure 5.1. Note that barriers do not stop all sound energy. Some sound will diffract 

around the edges. However, the net effect is a reduction of sound level on the receiving side of the 

barrier wall. 

Three (3) operational scenarios were evaluated: 

• A normal operation, “full load” scenario including all normally operating mechanical and 

electrical equipment operating at 100% load. Equipment includes exhaust fans, transformers, 

and direct air handling units. 

• A generator maintenance and testing scenario. Equipment includes exhaust fans, transformers, 

direct air handling units and one generator per data hall in operation. For “worst-case” modeling 

purposes, the potential generator for each building that is closest to the property boundary or 

noise-sensitive receptor is selected. 

• A worst-case emergency scenario with all potential generators in operation at 100% load. 

Equipment includes exhaust fans, transformers, direct air handling units and all generators in 

operation. 
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Figure 5.1. Generalized depiction of acoustical barrier wall function. 
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5.4.1 Normal “Full Load” Operation Scenario Modeling Results 

Project-only sound levels during normal “full load” operation of the data centers with acoustical 

mitigation are not expected to exceed 55 dBA at the site property boundary in accordance with 

applicable regulatory property boundary limits. “Full load” assumes that all mechanical and electrical 

equipment required for normal data center operation are operating at 100% load. It is important to 

note that this estimate is conservative, and typical day-to-day operations are expected to be lower 

than the full load, especially when ambient temperature is lower during cooler times of year. Predicted 

sound level contours for the “full load” operations scenario are presented on Figure 5.2. 

 
Figure 5.2. Predicted Sound Level Contours for Normal “Full Load” Operations. 
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5.4.2 Generator Testing and Maintenance Scenario Modeling Results 

Generator testing is expected to take place infrequently and during daytime hours. The generator 

testing and maintenance operating scenario includes the same modeling setup as Section 5.4.1 with 

the addition of one (1) generator for each building. The resulting sound levels along the property 

boundaries are not expected to exceed the applicable regulatory limits. Predicted sound level contours 

for the generator testing and maintenance scenario are presented on Figure 5.3. 

 

 
Figure 5.3. Predicted Sound Level Contours for Generator Testing & Maintenance. 
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5.4.3 Emergency Scenario Modeling Results 

The emergency scenario includes the same modeling setup as Section 5.4.1 with the addition of all 

potential generators operating at 100% load. It should be noted that if generators are utilized for the 

project, their combined use during an emergency power outage would be rare. Nonetheless, the 

resulting sound levels along the property boundaries are not expected to exceed the applicable 

regulatory limits with incorporation of generator acoustical enclosures and generator yard “end cap” 

barrier walls as shown on Figure 5.4. An elevation view of a typical “end cap” barrier wall is provided 

on Figure 5.5. 

 

 
Figure 5.4. Predicted Sound Level Contours for Emergency Operations. 
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Figure 5.5. Elevation view of a typical “end cap” barrier wall (“Precast Screen Wall”). 
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6. Conclusions 

This acoustical assessment has been prepared for Rowan Digital Infrastructure in support of the site 

plan application process for the proposed Bauxite 2 data center within Frederick County, Maryland. This 

report presents an assessment of the potential sound emissions from the proposed data center facility 

compared to applicable regulatory requirements. The assessment was prepared based on information 

available at the current stage of project design. Models have been completed in accordance with the 

methodologies outlined in ISO 9613. Given the preliminary stage of project design, the equipment 

modeled in this assessment represent reasonable assumptions for a typical data center facility and will 

be confirmed throughout the design engineering phase of the project.  

 

The project is expected to comply with the regulatory requirements of the Frederick County Code of 

Ordinances during normal and generator maintenance testing scenarios. The project is also expected 

to comply with the regulatory requirements during an emergency scenario assuming the incorporation 

of mitigation options such as acoustical barriers and a berm along the western boundary of the site. 

 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



 

Amazon Data Services – IAD-534/535/536/537 | Permit to Construct Application  
Trinity Consultants  

APPENDIX E. MDE ENVIRONMENTAL JUSTICE SCREENING REPORT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Near Me Report

Area of Interest (AOI) Information
Area: 

Date: Thu Nov 06 2025 09:35:01 GMT-0500 (Eastern Standard Time)

Microsoft, Vantor | Esri Community Maps Contributors, Frederick County MD Government, MNCPPC, VGIN, © OpenStreetMap, Microsoft, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, US Census
Bureau, USDA, USFWS | MD iMAP, MDE, MDH, MDH VSA, USCB ACS, EPA, CBP, TPL, NDMC, USDA, NOAA, Frances Marie S. Panday, Frank Siano

Powered by Esri

Maryland EJ Score (Right)

Percentile by 2020 Census
Tract

> 75 – 100> 75 – 100> 75 – 100> 75 – 100> 75 – 100 > 50 – 75> 50 – 75> 50 – 75> 50 – 75> 50 – 75

> 25 – 50> 25 – 50> 25 – 50> 25 – 50> 25 – 50 0 – 250 – 250 – 250 – 250 – 25

Overburdened and
Underserved* (Left)

Community Status

Overburdened and UnderservedOverburdened and UnderservedOverburdened and UnderservedOverburdened and UnderservedOverburdened and Underserved

Only OverburdenedOnly OverburdenedOnly OverburdenedOnly OverburdenedOnly Overburdened

Only UnderservedOnly UnderservedOnly UnderservedOnly UnderservedOnly Underserved
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EJ Summary | Total count: 1

# EJ Score Overburdened Community Overburdened Factors ≥75th Percentile

1 56.60 1 7
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Jessica Fitzwater 

FREDERICK COUNTY GOVERNMENT County Executive 

DIVISION OF PLANNING & PERMITTING    Deborah A. Carpenter, AICP, Division Director 

Department of Development Review          Michael Wilkins, Acting Director 

August 20, 2024 

Tess MacMorris  

1800 Wazee Street 

Suite 300 

Denver, DE 80202 

Re: 5601 Manor Rd 

Frederick MD 21703 

      Tax Map 94, Parcel 0070, Lot 302 

Tax ID # 01000152, V276812 

To Whom It May Concern, 

This letter is in response to your zoning verification application submitted on July 31, 2024. In your application, you requested 

zoning confirmation for the above referenced property and that “Critical Digital Infrastructure Facility” is an allowed use under 

the subject properties zoning. 

The property referenced above is zoned General Industrial (GI). 

§ 1-19-5.250. INDUSTRIAL ZONING DISTRICTS.

(A) The purpose of the industrial districts is to provide for the development of varied industrial uses that would supply needed

employment opportunities for the county. Industrial development has inherent characteristics that require special attention and

protection. Due regard must be given to industrial needs for adequate site locations with concentration on terrain, availability of

water and sewer systems, transportation, and compatibility with surrounding development.

(C) The General Industrial District (GI) is intended to provide areas for industries involving manufacturing or processing and for

those industrial uses which cannot meet the performance criteria of the Limited Industrial District.

CRITICAL DIGITAL INFRASTRUCTURE FACILITY. A facility consisting of one or more buildings used primarily for the 

storage, management, processing, and transmission of digital data, and which houses computer or network equipment, systems, 

servers, appliances, and other associated components related to digital data operations. The facility may also include customary 

accessory uses such as an office use, air handlers, power generators and storage, water cooling and storage facilities, and 

associated utility infrastructure needed to support sustained operations of the digital infrastructure. 

A “Critical Digital Infrastructure Facility” is an allowed use within the General Industrial zoning district, subject to site 

plan approval as well as approval of all State of Maryland and Frederick County permits 

A review of the records in this office does not reflect any existing zoning violations at this Property at this time.  If you 

have any questions or need further assistance, please contact me at 301-600-1491.  

Sincerely, 

Tolson DeSa  

Zoning Administrator 

Cc: M. Wilkins 

K. Michell 

 T. Sinton 

Frederick County: Rich History, Bright Future  

30 North Market Street, Frederick, MD 21701 ● 301-600-1138 ● Fax 301-600-1645 

www.FrederickCountyMD.gov 
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Frederick County: Rich History, Bright Future 
30 North Market Street, Frederick, MD 21701 ● 301-600-1138 ● Fax 301-600-1645 

www.FrederickCountyMD.gov 

FREDERICK COUNTY GOVERNMENT 
DIVISION OF PLANNING & PERMITTING    Deborah A. Carpenter, AICP, Division Director 
Department of Development Review & Planning       Michael L. Wilkins, Director 

Jessica Fitzwater 
County Executive 

APPROVAL LETTER 
Site Plan for Bauxite II Data Center | Quantum Frederick Section 1, Lot 302 

SP22-04, AP SP276740 

February 10, 2025 

Rowan Frederick, LLC. 
c/o Xiomara Gerlach 
160 E. State Street, Suite 120 
Traverse City, MI 49686 

Dear Applicant: 

Please find in the ProjectDox system a copy of the above referenced Site Plan stamped 
APPROVED for your records. This approval is with the understanding that all applicable 
conditions will be satisfied as the project proceeds through completion. 

Site Plan approval is valid for a period of 3 years from the date of Planning Commission approval 
(valid through December 11, 2027).   Start of construction, as defined under 1-19-11.100 of the 
Zoning Ordinance, must occur under valid permits prior to the Site Plan expiration date.  

Should you have any questions, please feel free to contact me. 

 

 
 

 

cc: Rodgers Consulting

Sincerely, 

Graham T. Hubbard, PLA 
Principal Planner II 
Division of Planning and Permitting 
Phone: 301-600-1436 
Email: ghubbard@FrederickCountyMD.gov 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B

mailto:ghubbard@FrederickCountyMD.gov


Amazon Data Services – IAD-534/535/536/537 | Permit to Construct Application 
Trinity Consultants 

APPENDIX G. FACILITY MAP 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



HcB

UdB

PeB

W

W

AfB

W

BtC

MaA

PeB

AfB

SpB

DtC

DtB

DtA

DtA

DtA

DtA

DuB

DuB

DuB

HcB

HcB

HcB

HcB

DtA

AfB

BtC

MaA

MaA

MaA

MaA

MaA

LsA

LsA

UdB

UdB

UdB

UdB

UdB

UdB

AfB

AfB

AfB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

DtB

AfB

AfB

HcB

HcB

AfB

DtB

DtB

DtB

SpB

SpB

KeC

UrC

UrC

UrC

DtA

LsA

LsA

LsA

LsA

LsA

DtB

DtB

7+00

6+00

5+00

4+00

3+
00

2+00N 607,100

E 
1,

17
7,

60
0

Clean Energy Lane

(Private)

N 604,800

E 
1,

17
7,

10
0

N 602,400

E 
1,

17
7,

10
0

Elem
ental Lane

(Private)

Lim
its of Plan

GI Zone

A Zone

GI Zone

A Zone

X
X

X

X X
X

X
X

X
X

X
X

X
X

X
X

X X X X X X X X

X
X

X
X

X
X

X

X

X

OUT LOT 1
PUMP STATION

±53,352 sf
±1.22 acres

R/W 6 RESERVATION
FUTURE MD ROUTE 80

±34,567 sf

LOT 102
±2,078,868 sf
±47.72 acres

LOT 112D
±489,339 sf
±11.23 acres

LOT 101
±1,142,029 sf
±26.22 acres

OPEN SPACE PARCEL 'A'
±6,867,637 sf
±157.66 acres

LOT 100
±1,719,146 sf
±39.46 acres

OPEN SPACE PARCEL 'A'
±6,867,637 sf
±157.66 acres

LOT 402
±526,183 sf

±12.08 acres

OPEN SPACE PARCEL 'O'

±2,330,460 sf

±53.50 acres

QUANTUM FREDERICK
SECTION 1 PRELIMINARY PLAN

PP266504

Existing Landfill

Wetlands

Ex. Environmental Covenant
L. 12205 F.01

Ex. Environmental Covenant
L. 12205 F.01

Ex. Environmental Covenant
L. 12205 F.01

Ex. FRO Esm't
L.16174 F.213

Ex. FRO Esm't
L.16283 F.250

Ex. FRO Esm't
L.16174 F.213

Ex. FRO Esm't
L.16174 F.213

Ex. AT&T Esm't
L. 643 F.437

Prop. FRO
Esm't

Prop. FRO

Wetlands

Floodplain

Ex. SWM

Water Body Buffer

Floodplain

Prop. FRO
Esm't

Floodplain
Setback

Floodplain
Setback

Prop. FRO
Esm't

Prop. FRO
Esm't

Water Body Buffer

Floodplain

Prop. FRO
Esm't

Prop. FRO
Esm't

Ex. FRO Esm't
L.16283 F.250

Ex. FRO Esm't
L.16283 F.250

Ex. FRO Esm't
L.16283 F.250

Ex. FRO Esm't
L.16283 F.250

Ex. FRO Esm't
L.16283 F.250

Ex. FRO Esm't
L.16283 F.250

Prop. FRO Esm't

Ex. FRO Esm't
L.16174 F.213

Prop. FRO
Esm't

Lim
its of Plan

Lim
its

 of
 Pl

an

Limits of Plan

Li
m

its
 o

f P
la

n
SWM

Proposed Lot 302
(Ex. Lots 302 & 303 to

be Consolidated)
±4,746,653 sf
±108.96 acres

LOT 300
±2,285,393 sf
±52.47 acres

(Carroll Manor
MHT Resource F-1-19)

Lot 301
±3,944,594 sf
±90.56 acres

Lot 304
±1,552,676 sf
±35.64 acres

Ex. Lot 302 Lot Line
Ex. Lot 303 Lot Line

Ex. Lot 302
(PP273774)

±2,395,081 sf
±54.98 acres

Ex. Lot 303
(PP273774)

±2,351,575 sf
±53.98 acres

N 601,750

1,
17

8,
50

0

N 603,400

E 
1,

17
9,

55
0

N 606,150

E 
1,

18
0,

55
0

N 603,650

E 
1,

18
2,

30
0

SWM

SWM

SWM

SWM

SWM

SWM

Ex. Manor Woods Road

Prop. Emergency Acce
ss R

oad

BLDG D
One Story

+/-186,389 SF

BLDG C
One Story

+/-186,389 SF

BLDG B
One Story

+/-186,389 SF

BLDG A
One Story

+/-215,724 SF

BLDG F
One Story

+/-1,605 SF

AWB
BLDG E
One Story

+/-3,800 SF

Hap
py

 La
nd

in
g R

oa
d

PP
27

37
74

Overall Site Plan
& Sheet Key

1"=250'

NORTH

DATE REVISION

BY____________________ DATE ____

BASE DATA

REVIEWED

DESIGNED

RELEASE FOR

DRAWN

DATE BY

CADD

DATE

SHEET No.

INDEX No.

JOB No.

SCALE:

OF

REVISION

19847 Century Boulevard, Suite 200, Germantown, Maryland 20874
Ph: 301.948.4700    Fx: 301.948.6256    www.rodgers.com

❶

OWNER/DEVELOPER:
Rowan Frederick II LLC.
1700 Westlake Ave. N, Suite 200
Seattle, WA 98109

Contact: Xiomara Gerlach
Phone: (231) 769-2938

Lot 302 Data Centers
Type 1 Site Plan

Bauxite II
SP276740

Liber 15038, Folio 393
Election District No. 1

Frederick County, Maryland

1364C

38

PR
EL

IM
IN

AR
Y 

- N
O

T 
FO

R 
CO

N
ST

RU
CT

IO
N

JULY 2024DATE:

C-050.01

LEGEND
LIMITS OF SITE PLAN

WATERBODY BUFFER

WETLANDS

WETLAND 25' B.R.L.

100 YEAR FLOOD PLAIN

100 YEAR FLOOD PLAIN B.R.L.

SOILS LINES

SOIL TEXT TYPE

30" > DBH TREE

EXISTING TREE LINE

FOREST CONSERVATION EASEMENT

STREAMS

FIRE HYDRANT MARKER

FOREST CONSERVATION

ENVIRONMENTAL COVENANT

SWM EASEMENT 

POTOMAC EDISON EASEMENT 

AT&T EASEMENT 

SOIL EASEMENT 

C-050.02

C-050.03

C-050.05

C-050.06

5

NOTE:
Utilization of diesel generators is
conditional, subject to permitting

XXPROPOSED OUTER FENCE

PROPOSED INNER FENCE

XXPROPOSED CRASH RATED FENCE

PROPOSED 9' CHAIN LINK FENCE

C-050.04

EXISTING PROPOSED

C-
05

0.
07

0 feet500

1" = 250'

250 750 1000

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



0009

0012

0004

0017

0098

0003

0023

0013

0076

0095

0216

0101

0001

0056

0026

0014

0007 0028

0015

0082

0024

0058

0053

0085

0071

0070

0045

0079

0173

0185

0030

0029

0085 

0096

0089

0002

0087

0061

0020

0025

0080 

0096 

0005

0016
0057

0089 

0100

0018

0067

0083

0035

0010

0094

0037

MANOR WOODS RD 

NE
W 

DE
SIG

N 
RD

 

MOUNTVILLE RD 

BA
LLE

NGER
 CREE

K P
IKE

 

CAP STINE RD 

AGRO DR 

WI
NC

HE
ST

ER
 BL

VD
 

BA
SF

OR
D 

RD
 

CA
TO

CT
IN

 M
OU

NT
AIN

 H
WY

 

HOWAR
D ST

UP R
D 

DARTMOUTH CT SUNNY SIDE CT 

WINC HESTER BLVD 

94

Zoning

Date: Sep 20, 2012

This map is intended for general planning purposes only and
is not intended for site specific analysis. While efforts have
been made to ensure the accuracy of this map, Frederick

County recognizes that inaccuracies may exist and accepts
no responsibility for positional inaccuracies, errors, or

omissions. Reliance on the data presented on this map is at
the risk of the user. This map is for illustration purposes only
and should not be used for surveying, engineering, or site-

specific analysis. Created by Frederick County
Community Development Division

For detailed Zoning District Boundaries consult
the official Zoning Maps located at:
Community Development Division

Frederick County Government
30 N. Market St.

Frederick, MD 21701
301-600-1138

Tax Map 94

1 4
9

5
6

2 3
87

71706964

36

66

99

62
68

92

67

29

91

61

74

31

94 98

34

9796

8173
63

95

76
90

52

32 33 35
44

45

79

59

37

77
83

53
60

22

80
82

78

47
39 42

50

8885 89

5854

12

56

86

51

87

49

30

21

43

24

48
40 41

57

10

65

27

1511

25

1413
2018

16

26 2823
19

75

38
46

93

55

84

17

109 110 111
100 101 103 105

113

104 106
108

112

102

Adopted as Part of the
Countywide

Comprehensive Plan
Ordinance # 10-05-540
Effective: April 8, 2010
Tax Map 94 amended:

Ord.#12-22-617, 09-13-2012

¯ 0 300 600
Feet

R1 - Low Density Residential

R3 - Low Density Residential

R5 - Medium Density Residential

R8 - Medium Density Residential

R12 - High Density Residential

R16 - High Density Residential

PUD - Planned Unit Development

VC - Village Center

GC - General Commercial

GI - General Industrial

LI - LimitedIndustrial

ORI - Office/Research/Industrial

MXD - Mixed Use Development

MM - Mineral Mining

Municipality

Ie - Institutional

OSR- Open Space Recreation

A - Agricultural

RC - Resource Conservation

MX - Mixed Use

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Amazon Data Services – IAD-534/535/536/537 | Permit to Construct Application 
Trinity Consultants 

APPENDIX H. RENEWABLE DIESEL FUEL INFORMATION 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B
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Renewable and Alternative Fuels 
For Use in Diesel Engines 

ABSTRACT 
A number of renewable and alternative fuels can be used as drop-
in replacements for diesel fuel. These fuels must meet the 
specifications and characteristics described below in order to be 
used in Cat® engines and reduce the risk of downtime. 
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Renewable and Alternative Fuels for Use in Diesel Engines 

Caterpillar: Non-Confidential 

INTRODUCTION 
Renewable fuels are derived from renewable resources such as planted crops (soy, palm, rapeseed, etc.), used cooking 
oil, animal fat, biomass, algae, and others. Renewable fuels reduce the carbon footprint of diesel engines 
on a Life Cycle Analysis basis. Renewable fuels that are derived from fats and oils may be processed through 
hydrotreating. The result is a high paraffinic renewable diesel (RD), also called hydrotreated vegetable oil (HVO), 
that can be used in diesel engines.  

Biomass and syn gas, which can be produced from methane gas and gas-to-liquid (GTL), can be converted into renewable 
fuel through various processes and is typically called biomass-to-liquid (BTL). BTL, GTL and HVO have 
the same chemistry and performance specifications, and all can be used in diesel engines. 

Guidelines 
Note that alternative and renewable fuels covered in this paper are different than biodiesel fuel, which is covered 
in other publications. 

In order to be applicable for Cat® diesel engines, Caterpillar recommends that renewable and alternative fuels meet the 
latest version of any of the following specifications: 

• EN15940, which defines quality requirements for BTL, GTL and HVO. This is the preferred specification for 
renewable and alternative fuels covered in this paper.

• ASTM D975, which is the specification for diesel fuel in the United States.

• EN 590, except for its density provisions. This is the specification for diesel fuel in Europe.
• The Cat Diesel Fuel Specification, except for its density provisions.

Renewable and alternative fuels that meet the requirements listed above can be used at: 

• 100 percent (may be called RD100, HVO100, or GTL 100);

• Any blend level with diesel fuel;

• Any blend level with biodiesel fuel; and

• Any blend level with a combination of biodiesel and diesel fuels.

Renewable and alternative fuels are typically paraffinic hydrocarbons, which are included in a subset of diesel fuel 
composition.  Hence these fuels, whether at 100% or blended, can be used as drop-in replacements for diesel fuel. These 
fuels have many benefits: 

• HVO / RD fuels are renewable, which can reduce the carbon footprint or Greenhouse Gas (GHG) impact of the 
engine.

• They have a high cetane number.

• They can be formulated to provide low temperature capability. Consult with your supplier to ensure the fuel 
meets the ambient temperature requirements of the application.

• They can reduce the emissions of certain products of incomplete combustion, such as unburned hydrocarbons 
(UHC), soot, and carbon monoxide (CO). They may also reduce NOx emissions under certain engine loads and 
cycles.

2 
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Renewable and Alternative Fuels for Use in Diesel Engines 

Caterpillar: Non-Confidential

Here are Caterpillar’s guidance and potential impacts for the use of renewable and alternative fuels according to the 
specifications detailed above: 

• No specific engine conversion process is needed when these fuels are used for the first time or thereafter.

• These fuels may reduce the power output of engines due to their low density. Up to a 5% reduction may be noted 
at 100%.

• They are compatible with aftertreatment technologies such as DPF, DOC and SCR, and they can be used on engines 
that meet Tier 4, Stage V, and similar advanced emission standards.

• They are compatible with filters and engine oils used with typical diesel fuels. No impact on maintenance intervals 
is expected. In general, it is recommended that oil drain intervals are based on oil analysis.

• They are compatible with elastomeric materials and hoses used on most modern engines. Certain elastomers used 
in older engines, such as those manufactured prior to the early 1990s, may not be compatible with the new 
alternative fuels. Refer to your Cat dealer for guidance.

• They can be stored in the same tanks used for diesel fuel, and they have a similar aging life as diesel fuel.

• As with all fuels, renewable and alternative fuels have to be managed to reduce contamination and water ingress.

• Standard warranty is not impacted with the use of renewable and alternative fuels that meet recommended 
specifications.

• EPA emissions certifications are not impacted with the use of renewable and alternative fuels that meet 
recommended specifications; refer to your local and state regulations for site requirements.

Summary 
The use of fuels with low carbon footprints supports Caterpillar's sustainability initiatives. Caterpillar is continuously 
following the development of renewable and alternative fuels, and is involved in the development of appropriate 
specifications to ensure the successful application of these fuels in Cat engines.  

LEXE20433-01 August 2021 

© 2021 Caterpillar. All Rights Reserved. 

CAT, CATERPILLAR, LET’S DO THE WORK, their respective logos, “Caterpillar Corporate Yellow”, 
the “Power Edge” and Cat “Modern Hex” trade dress as well as corporate and product identity used 
herein, are trademarks of Caterpillar and may not be used without permission. 
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SAFETY DATA SHEET

1. Identification

Green Diesel R100 Renewable DieselProduct identifier

Other means of identification

R100-GHSSDS number

Green Diesel, Renewable Diesel, R99, R100Synonyms

This product is intended for use as a refinery feedstock, fuel or for use in engineered processes.
Use in other applications may result in higher exposures and require additional controls, such as
local exhaust ventilation and personal protective equipment.

Recommended use

No other uses are advised.Recommended restrictions

Manufacturer/Importer/Supplier/Distributor information

Telephone General Assistance 504-471-1400

Diamond Green Diesel

Address

Emergency phone number 24 Hour Emergency 866-565-5220

1-800-424-9300 (CHEMTREC USA)

Norco, LA 70079

14891 Airline Drive

Company name

US

E-mail Not available.

2. Hazard(s) identification

Category 3Flammable liquidsPhysical hazards

Category 1Aspiration hazardHealth hazards

Not classified.OSHA defined hazards

Label elements

Signal word Danger

Hazard statement Flammable liquid and vapor. May be fatal if swallowed and enters airways.

Precautionary statement

Prevention Keep away from heat/sparks/open flames/hot surfaces. - No smoking. Keep container tightly
closed. Ground/bond container and receiving equipment. Use explosion-proof
electrical/ventilating/lighting equipment. Use only non-sparking tools. Take precautionary
measures against static discharge. Wear protective gloves/eye protection/face protection.

Response If swallowed: Immediately call a poison center/doctor. Do NOT induce vomiting. If on skin (or hair):
Take off immediately all contaminated clothing. Rinse skin with water/shower. In case of fire: Use
appropriate media to extinguish.

Storage Store in a well-ventilated place. Keep cool. Store locked up.

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.

Hazard(s) not otherwise

classified (HNOC)
None known.

Supplemental information Repeated exposure may cause skin dryness or cracking.

3. Composition/information on ingredients

Mixtures

Green Diesel R100 Renewable Diesel

Prepared by 3E Company

921381     Version #: 04     Revison date: 10-February-2020     Print date: 10-February-2020 1 / 8
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1159170-26-9 100Fuels, diesel, C9-18-alkane
branched and linear

CAS number %Chemical name

A complex combination of hydrocarbons obtained by the hydrodeoxygenation and catalytic
hydroisomerization of animal fats and vegetable oils followed by distillative fractionation. It consists
predominantly of branched and linear paraffins having carbon numbers in the range of C9 to C18
and boiling in the range of approximately 179.degree.C to 309.degree.C (354.2.degree.F to
588.3.degree.F).

Composition comments

4. First-aid measures

Move to fresh air. If breathing is difficult, give oxygen. Call a physician if symptoms develop or
persist.

Inhalation

Immediately flush with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Get medical attention if irritation develops and persists. Wash contaminated clothing
before reuse. Destroy or thoroughly clean contaminated shoes.

Skin contact

Immediately flush with plenty of water for at least 15 minutes. If easy to do, remove contact lenses.
Rinse with water. Get medical attention if irritation develops and persists.

Eye contact

Call a physician or poison control center immediately. Rinse mouth. Do not induce vomiting. If
vomiting occurs, keep head low so that stomach content doesn't get into the lungs.

Ingestion

Droplets of the product aspirated into the lungs through ingestion or vomiting may cause a serious
chemical pneumonia. Direct contact with eyes may cause temporary irritation. Repeated exposure
may cause skin dryness or cracking.

Most important

symptoms/effects, acute and

delayed

Provide general supportive measures and treat symptomatically. In case of shortness of breath,
give oxygen. Keep victim under observation. Symptoms may be delayed. The toxicological
properties of this material have not been fully investigated.

Indication of immediate

medical attention and special

treatment needed

If exposed or concerned: get medical attention/advice. Ensure that medical personnel are aware of
the material(s) involved, and take precautions to protect themselves. Show this safety data sheet
to the doctor in attendance. Wash contaminated clothing before re-use.

General information

5. Fire-fighting measures

Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).Suitable extinguishing media

Do not use water unless flooding amounts are available. Do not use water jet as an extinguisher,
as this will spread the fire.

Unsuitable extinguishing

media

Flammable liquid and vapor. Vapor may cause flash fire. Vapors can flow along surfaces to distant
ignition source and flash back. Sensitive to static discharge. The product can accumulate
electrostatic charges, which may cause an electrical spark (ignition source). Fire may produce
irritating, corrosive and/or toxic gases.

Specific hazards arising from

the chemical

Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask.

Special protective equipment

and precautions for firefighters

In case of fire and/or explosion do not breathe fumes. Wear full protective clothing, including
helmet, self-contained positive pressure or pressure demand breathing apparatus, protective
clothing and face mask. Withdraw immediately in case of rising sound from venting safety devices
or any discoloration of tanks due to fire. Do not move cargo or vehicle if cargo has been exposed
to heat. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles.
Move containers from fire area if you can do it without risk. Move containers from fire area if you
can do so without risk. In the event of fire, cool tanks with water spray. Cool containers exposed to
flames with water until well after the fire is out. For massive fire, use unmanned hose holders or
monitor nozzles; if this is impossible, withdraw from area and let fire burn. Water runoff can cause
environmental damage. Vapors may form explosive air mixtures even at room temperature.
Prevent buildup of vapors or gases to explosive concentrations. Use compatible foam to minimize
vapor generation as needed.

Fire fighting

equipment/instructions

Use water spray to cool unopened containers. Prevent build-up of vapors or gasses to explosive
concentrations.

Specific methods

Flammable liquid and vapor.General fire hazards

6. Accidental release measures

Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Eliminate all
ignition sources (no smoking, flares, sparks, or flames in immediate area). Keep out of low areas.
Ventilate closed spaces before entering. Wear appropriate protective equipment and clothing
during clean-up. Do not touch damaged containers or spilled material unless wearing appropriate
protective clothing. Ensure adequate ventilation. Local authorities should be advised if significant
spillages cannot be contained. For personal protection, see section 8 of the SDS.

Personal precautions,

protective equipment and

emergency procedures
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ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). Keep
combustibles (wood, paper, oil, etc.) away from spilled material. The product is immiscible with
water and will spread on the water surface.

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible. Cover with plastic sheet to prevent spreading. Use a non-combustible material like
vermiculite, sand or earth to soak up the product and place into a container for later disposal.
Following product recovery, flush area with water.

Small Spills: Absorb with earth, sand or other non-combustible material and transfer to containers
for later disposal. Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.

Methods and materials for

containment and cleaning up

Avoid discharge into drains, water courses or onto the ground. If facility or operation has an "oil or
hazardous substance contingency plan", activate its procedures. Stay upwind and away from spill.
Wear appropriate protective equipment including respiratory protection as conditions warrant. Do
not enter or stay in area unless monitoring indicates that it is safe to do so. Isolate hazard area
and restrict entry to emergency crew. Flammable. Review Firefighting Measures, Section 5, before
proceeding with clean up. Keep all sources of ignition (flames , smoking, flares, etc.) and hot
surfaces away from release. Contain spill in smallest possible area. Recover as much product as
possible (e.g. by vacuuming). Stop leak if it can be done without risk. Use water spray to disperse
vapors. Spilled material may be absorbed by an appropriate absorbent, and then handled in
accordance with environmental regulations.  Prevent spilled material from entering sewers, storm
drains, other unauthorized treatment or drainage systems and natural waterways. Contact fire
authorities and appropriate federal, state and local agencies. If spill of any amount is made into or
upon navigable waters, the contiguous zone, or adjoining shorelines, contact the National
Response Center at 1-800-424-8802. For highway or railways spills, contact Chemtrec at
1-800-424-9300.

Environmental precautions

7. Handling and storage

DO NOT handle, store or open near an open flame, sources of heat or sources of ignition. Protect
material from direct sunlight. Take precautionary measures against static discharges. All
equipment used when handling the product must be grounded. Use non-sparking tools and
explosion-proof equipment. Use only with adequate ventilation. Do not breathe
gas/fumes/vapor/spray. Do not taste or swallow. Avoid contact with eyes, skin, and clothing. Avoid
prolonged exposure. When using, do not eat, drink or smoke. Wear appropriate personal
protective equipment. Wash thoroughly after handling. Avoid release to the environment. Observe
good industrial hygiene practices. Eliminate sources of ignition. Avoid spark promoters.
Ground/bond container and equipment. These alone may be insufficient to remove static
electricity.

Precautions for safe handling

Store locked up. The pressure in sealed containers can increase under the influence of heat. Do
not handle or store near an open flame, heat or other sources of ignition. This material can
accumulate static charge which may cause spark and become an ignition source. Store in a cool,
dry place out of direct sunlight. Store in original tightly closed container. Store in a well-ventilated
place. Keep away from food, drink and animal feedingstuffs. Keep out of the reach of children.
Keep in an area equipped with sprinklers. Store away from incompatible materials (see Section 10
of the SDS).

Conditions for safe storage,

including any incompatibilities

8. Exposure controls/personal protection

No exposure limits noted for ingredient(s).Occupational exposure limits

No biological exposure limits noted for the ingredient(s).Biological limit values

Good general ventilation should be used. Ventilation rates should be matched to conditions. If
applicable, use process enclosures, local exhaust ventilation, or other engineering controls to
maintain airborne levels below recommended exposure limits. If exposure limits have not been
established, maintain airborne levels to an acceptable level. Use explosion-proof equipment.
Provide eyewash station and safety shower.

Appropriate engineering

controls

Individual protection measures, such as personal protective equipment

Wear safety glasses. If splash potential exists, wear full face shield or chemical goggles.Eye/face protection

Skin protection

Wear appropriate chemical resistant gloves.Hand protection

Skin protection

Wear suitable protective clothing.Other
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Use a properly fitted, air-purifying or air-fed respirator complying with an approved standard if a
risk assessment indicates this is necessary. Respirator selection must be based on known or
anticipated exposure levels, the hazards of the product and the safe working limits of the selected
respirator. If workplace exposure limits for product or components are exceeded, NIOSH approved
equipment should be worn. Proper respirator selection should be determined by adequately
trained personnel, based on the contaminants, the degree of potential exposure and published
respiratory protection factors. This equipment should be available for nonroutine and emergency
use.

Respiratory protection

Wear appropriate thermal protective clothing, when necessary.Thermal hazards

When using do not smoke. Avoid contact with eyes. Avoid contact with skin. Keep away from food
and drink. Always observe good personal hygiene measures, such as washing after handling the
material and before eating, drinking, and/or smoking.  Routinely wash work clothing and protective
equipment to remove contaminants. Consult supervisor for special handling instructions.

General hygiene

considerations

9. Physical and chemical properties

Colorless liquid.Appearance

Liquid.Physical state

Liquid.Form

Colorless.Color

Odorless to mild paraffin.Odor

Odor threshold Not available.

pH Not available.

Melting point/freezing point Not available.

Initial boiling point and boiling

range

354.2 - 588.2 °F (179 - 309 °C)

Flash point > 130.0 °F (> 54.4 °C)

Evaporation rate Not available.

Not applicable.Flammability (solid, gas)

Upper/lower flammability or explosive limits

Flammability limit - lower

(%)

Not available.

Flammability limit - upper

(%)

Not available.

Vapor pressure < 1 mm Hg

Vapor density > 1

Relative density Not available.

Solubility(ies)

Solubility (water) Insoluble

Partition coefficient

(n-octanol/water)

Not available.

Auto-ignition temperature 494.6 °F (257 °C)

Decomposition temperature Not available.

Viscosity 1.9 - 4.1 cP (40°C)

Other information

Density 0.77 g/ml (15°C)

Not explosive.Explosive properties

Not oxidizing.Oxidizing properties

10. Stability and reactivity

The product is stable and non-reactive under normal conditions of use, storage and transport.Reactivity

Stable under normal temperature conditions and recommended use.Chemical stability

Hazardous polymerization does not occur.Possibility of hazardous

reactions
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Do not pressurize, cut, weld, braze, solder, drill, grind or expose empty containers to heat, flame,
sparks, static electricity, or other sources of ignition; they may explode and cause injury or death.
Avoid temperatures exceeding the flash point. Contact with incompatible materials. Ignition
sources.

Conditions to avoid

Strong oxidizing agents. Reducing agents. Acids. Alkalis.Incompatible materials

No hazardous decomposition products are known.Hazardous decomposition

products

11. Toxicological information

Information on likely routes of exposure

Inhalation Inhalation of mist or vapor may cause respiratory tract irritation.

Skin contact Repeated exposure may cause skin dryness or cracking.

Eye contact Direct contact with eyes may cause temporary irritation.

Ingestion Droplets of the product aspirated into the lungs through ingestion or vomiting may cause a serious
chemical pneumonia. May cause lung damage if swallowed.

Symptoms related to the

physical, chemical and

toxicological characteristics

Droplets of the product aspirated into the lungs through ingestion or vomiting may cause a serious
chemical pneumonia. Direct contact with eyes may cause temporary irritation. Repeated exposure
may cause skin dryness or cracking.

Information on toxicological effects

Acute toxicity Not expected to be acutely toxic.

Repeated exposure may cause skin dryness or cracking.Skin corrosion/irritation

Direct contact with eyes may cause temporary irritation.Serious eye damage/eye

irritation

Respiratory or skin sensitization

Respiratory sensitization Not a respiratory sensitizer.

Not a skin sensitizer.Skin sensitization

Based on available data, the classification criteria are not met.Germ cell mutagenicity

Carcinogenicity Not classifiable as to carcinogenicity to humans.

IARC Monographs. Overall Evaluation of Carcinogenicity

Not listed.

NTP Report on Carcinogens

Not listed.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

Based on available data, the classification criteria are not met.Reproductive toxicity

Specific target organ toxicity -

single exposure

Based on available data, the classification criteria are not met.

Specific target organ toxicity -

repeated exposure

Based on available data, the classification criteria are not met.

Aspiration hazard May be fatal if swallowed and enters airways.

Further information Symptoms may be delayed.

12. Ecological information

The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

Ecotoxicity

No data is available on the degradability of this product.Persistence and degradability

No data available.Bioaccumulative potential

The product is insoluble in water.Mobility in soil

Other adverse effects The product is a volatile organic compound which has a photochemical ozone creation potential.

13. Disposal considerations

Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Incinerate the
material under controlled conditions in an approved incinerator. Do not allow this material to drain
into sewers/water supplies. Do not contaminate ponds, waterways or ditches with chemical or used
container. Dispose of contents/container in accordance with local/regional/national/international
regulations.

Disposal instructions
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Dispose in accordance with all applicable regulations.Local disposal regulations

D001: Waste Flammable material with a flash point <140 °F
The waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

Hazardous waste code

Dispose of in accordance with local regulations. Empty containers or liners may retain some
product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Waste from residues / unused

products

Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal. Offer rinsed packaging material to local recycling facilities.

Contaminated packaging

14. Transport information

DOT

UN1202UN number

Diesel fuelUN proper shipping name

3Class

Transport hazard class(es)

-Subsidiary risk

3Label(s)

IIIPacking group

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

144, B1, IB3, T2, TP1Special provisions

150Packaging exceptions

203Packaging non bulk

242Packaging bulk

IATA

UN1202UN number

DIESEL FUELUN proper shipping name

3Class

Transport hazard class(es)

-Subsidiary risk

IIIPacking group

No.Environmental hazards

3LERG Code

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

IMDG

UN1202UN number

DIESEL FUELUN proper shipping name

3Class

Transport hazard class(es)

-Subsidiary risk

IIIPacking group

No.Marine pollutant

Environmental hazards

F-E, S-EEmS

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

Not applicable.Transport in bulk according to

Annex II of MARPOL 73/78 and

the IBC Code

Shipping descriptions in this section are offered as examples only. Classification for transport must
accurately reflect the material hazards as designated under a variety of regulations and is solely
the responsibility of the person offering the material into transport for commerce.

General information

15. Regulatory information

This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

US federal regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.

CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.
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SARA 304 Emergency release notification

Not regulated.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

Toxic Substances Control Act (TSCA) All components of the mixture on the TSCA 8(b) inventory are designated
“active”.

SARA 302 Extremely hazardous substance

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Not listed.

YesSARA 311/312 Hazardous

chemical

Flammable (gases, aerosols, liquids, or solids)
Aspiration hazard

Classified hazard

categories

SARA 313 (TRI reporting)

Not regulated.

Other federal regulations

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Not regulated.Safe Drinking Water Act

(SDWA)

US state regulations

US. Massachusetts RTK - Substance List

Not regulated.

US. New Jersey Worker and Community Right-to-Know Act

Not listed.

US. Pennsylvania Worker and Community Right-to-Know Law

Not listed.

US. Rhode Island RTK

Not regulated.

California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): This material
is not known to contain any chemicals currently listed as carcinogens or reproductive toxins.   For
more information go to www.P65Warnings.ca.gov.

International Inventories

Country(s) or region Inventory name On inventory (yes/no)*

Australian Inventory of Chemical Substances (AICS) NoAustralia

Domestic Substances List (DSL) NoCanada

Non-Domestic Substances List (NDSL) YesCanada

Inventory of Existing Chemical Substances in China (IECSC) NoChina

European Inventory of Existing Commercial Chemical
Substances (EINECS)

NoEurope

European List of Notified Chemical Substances (ELINCS) NoEurope

Inventory of Existing and New Chemical Substances (ENCS) NoJapan

Existing Chemicals List (ECL) NoKorea

New Zealand Inventory NoNew Zealand

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

NoPhilippines

Taiwan Chemical Substance Inventory (TCSI) NoTaiwan

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

Toxic Substances Control Act (TSCA) Inventory YesUnited States & Puerto Rico

Green Diesel R100 Renewable Diesel

Prepared by 3E Company

921381     Version #: 04     Revison date: 10-February-2020     Print date: 10-February-2020 7 / 8

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



16. Other information, including date of preparation or last revision

21-June-2014Issue date

10-February-2020Revision date

Version # 04

NFPA ratings

01

2

ACGIH Documentation of the Threshold Limit Values and Biological Exposure Indices
EPA: AQUIRE database
HSDB® - Hazardous Substances Data Bank
National Toxicology Program (NTP) Report on Carcinogens
IARC Monographs. Overall Evaluation of Carcinogenicity

References

The information in this Safety Data Sheet (SDS) was obtained from sources believed to be reliable
and accurate, and is not represented as being absolutely complete. The end user of this product
has the responsibility for evaluating the adequacy of the data for the intended application and
conditions of use; for determining the safety, toxicity, regulatory requirements, and suitability of the
product under these conditions; and for obtaining additional or clarifying data where uncertainty
exists. The data serves as general guidance when used in combination with professional
judgement of persons experienced in a specific application, use or process; and additional data
may be required. Diamond Green Diesel provides this data without any warranty, expressed or
implied regarding its correctness or accuracy; and does not assume any liability arising out of
product handling, storage, use or disposal by others.

Disclaimer
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Certificate of Analysis
Vessel / Object: S/T 254
Location: St. Rose, LA / IMTT (United States)
Job Type: Sample & Analysis
Product Grade: Distillate / R99 Diesel

Job No: 170-24-03980
Date Sampled: 06/07/24
Date Tested: 06/07/24
Version: 1 / 07 Jun 2024 20:39

Client Reference: Diamond Green Diesel LLC / 2733242

Sample Sample ID, Type & Description
170-24-03980-001 ST 254 Running Sample

Method Test Min Max Result Units Remarks

ASTM D4052 API Gravity @60°F 30 48.7 °

ASTM D445 Kinematic Viscosity @104°F/40°C 1.9 4.1 3.440 cSt

ASTM D5453 Total Sulfur Content 11 < 1.0 mg/kg

ASTM D93A Flash Point 54.4 93.0 °C

ASTM D1500 ASTM Color 1.5 L0.5

ASTM D130 Copper Strip Corrosion Rating @50°C/122°F for 3
Hours

1b 1A

ASTM D482 Ash Content
Ash Content 0.01 < 0.010 mass%
Test Specimen Mass 100.63 g

ASTM D524 Ramsbottom Carbon Residue on 10% Distillation
Residue

0.35 < 0.01 %wt

Dupont Pad Rating 7 1

ASTM D4176 proc. 2 Haze Number Distillate Fuels
Temperature of Sample 21 °C
Haze Rating 2 1

TM-0172 Nace Corrosion Rating B++ B++

ASTM D2624 Electrical Conductivity of Aviation and Distillate Fu-
els

Temperature of Sample 70 °F
Electrical Conductivity 250 < 1 pS/m

ASTM D86 Distillation
IBP 235.5 °C
5% 273.0 °C
10% 279.2 °C
20% 284.4 °C
30% 287.2 °C
40% 289.3 °C
50% 291.1 °C
60% 292.9 °C
70% 294.9 °C
80% 297.4 °C
85% 299.1 °C
90% 282 338 301.9 °C
95% 315.0 °C
FBP 366 331.8 °C
Recovery 97.4 %vol
Residue 1.3 mL
Loss 1.3 %vol
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Certificate of Analysis
Vessel / Object: S/T 254
Location: St. Rose, LA / IMTT (United States)
Job Type: Sample & Analysis
Product Grade: Distillate / R99 Diesel

Job No: 170-24-03980
Date Sampled: 06/07/24
Date Tested: 06/07/24
Version: 1 / 07 Jun 2024 20:39

Client Reference: Diamond Green Diesel LLC / 2733242

Sample Sample ID, Type & Description
170-24-03980-001 ST 254 Running Sample

Method Test Min Max Result Units Remarks

ASTM D6079 Lubricity of Diesel Fuels by HFRR
Wear Scar Appearance Normal μm
Lubricity Major Axis 600 μm
Lubricity Minor Axis 740 μm
Lubricity Average Wear Scar Diameter 670 μm

ASTM D2500 Cloud Point of Petroleum Products and Liquid Fu-
els

Cloud Point 20 18 °F (calc)
Cloud Point -8 °C

ASTM D97 Pour Point
Pour Point -9 °C
Pour Point 20 15.8 °F

ASTM D4737 Cetane Index Method A 40.0 95.9

ASTM D976 Calculated Cetane Index 40.0 77.2

ASTM D664A Total Acid Number < 0.10 mg KOH/g

ASTM D1796 Water and Sediment 0.05 <0.05

ASTM D1319 Aromatics 31.7 < 5.0 %vol

ASTM D5186-CARB Total Aromatics 35 3.0 %vol

Reported by: Kylie Arguelles
Title: Laboratory Admin Technician

3201673

Reported by: Kylie Arguelles
Title: Laboratory Admin Technician
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Certificate of Analysis
Vessel / Object: Submitted Sample
Location: Baltimore, MD / AmSpec Lab - Baltimore MD (United States)
Job Type: Submitted Sample
Product Grade: Bio Fuel / Renewable Diesel R99

Job No: 195-24-00250
Date Sampled: 06/18/24
Date Tested: 06/24/24
Version: 1 / 24 Jun 2024 12:57

Client Reference: Diamond Green R-99

Sample Sample ID, Type & Description
195-24-00250-001 Diamond Green R-99 Submitted

Method Test Result Units

ASTM D7371 Biodiesel (FAME) Content (in Diesel) < 1.00 %vol

ASTM D6866 - Method C Biogenic Carbon Content 100 %

______________________________________

Frank Glendon
Branch Manager

3269215

______________________________________

Frank Glendon
Branch Manager
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Revision date: 17/12/2021 Supersedes date: 12/11/2021

SAFETY DATA SHEET
Neste Renewable Diesel; Neste Renewable Diesel 100 %; Neste MY Renewable Diesel

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier

Product name Neste Renewable Diesel; Neste Renewable Diesel 100 %; Neste MY Renewable Diesel

Chemical name Renewable hydrocarbons (diesel type fraction)

Product number ID 13898

REACH registration number 01-2119450077-42-0000

REACH registration notes 01-2119450077-42-0000 / -0001 / -0002

1.2. Relevant identified uses of the substance or mixture and uses advised against

Identified uses Formulation & (re)packing of substances and mixtures (ES 02)
Distribution of substance (ES 04)
Use as an intermediate (ES 05)
Use as a fuel (ES 06, 14, 23)

1.3. Details of the supplier of the safety data sheet

Supplier Neste Oyj
Keilaranta 21, Espoo, P.O.B. 95, FIN-00095 NESTE, FINLAND
Tel. +358 10 45811
SDS@neste.com (chemical safety)

1.4. Emergency telephone number

National emergency telephone
number

+358 800 147 111, +358 9 471 977, Poison Information Centre

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
Classification (EC 1272/2008)
Physical hazards Not Classified

Health hazards Asp. Tox. 1 - H304

Environmental hazards Not Classified

2.2. Label elements

Hazard pictograms

Signal word Danger

Hazard statements H304 May be fatal if swallowed and enters airways.

Precautionary statements P301+P310 IF SWALLOWED: Immediately call a POISON CENTER/ doctor.
P331 Do NOT induce vomiting.
P501 Dispose of contents/ container in accordance with national regulations.

1/28
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Revision date: 17/12/2021 Supersedes date: 12/11/2021

Neste Renewable Diesel; Neste Renewable Diesel 100 %; Neste MY Renewable Diesel

Supplemental label
information

EUH066 Repeated exposure may cause skin dryness or cracking.

Contains Renewable hydrocarbons (diesel type fraction)

2.3. Other hazards

Other hazards Combustible liquid. Risk of soil and ground water contamination.

SECTION 3: Composition/information on ingredients

3.2. Mixtures

Renewable hydrocarbons (diesel type fraction) ca. 100%

CAS number: — REACH registration number: 01-
2119450077-42-XXXX

Classification
Asp. Tox. 1 - H304

The Full Text for all R-Phrases and Hazard Statements are Displayed in Section 16.

Other information Mixture of renewable raw material fuel and additives., Contains middle distillate-range iso-
and n-paraffinic hydrocarbons., Total aromatics at maximum 1,0 Weight %., Renewable
hydrocarbons (diesel type fraction):, REACH Nr: 01-2119450077-42-0000 / -0001 / -0002.,
Identity outside the EU (CAS number and name of the substance):, Alkanes, C10-20-
branched and linear, CAS 928771-01-1.

SECTION 4: First aid measures

4.1. Description of first aid measures

Inhalation Unlikely to be hazardous by inhalation because of the low vapour pressure of the product at
ambient temperature. If spray/mist has been inhaled, proceed as follows. Remove person to
fresh air and keep comfortable for breathing. Get medical attention if symptoms are severe or
persist.

Ingestion Do not induce vomiting. Get medical attention immediately.

Skin contact Remove contaminated clothing immediately and wash skin with soap and water. Get medical
attention if irritation persists after washing.

Eye contact Rinse immediately with plenty of water. Remove contact lenses, if present and easy to do.
Continue rinsing. Get medical attention if irritation persists after washing.

4.2. Most important symptoms and effects, both acute and delayed

General information Repeated exposure may cause skin dryness or cracking. Spray/mists may cause respiratory
tract irritation. Entry into the lungs following ingestion or vomiting may cause chemical
pneumonitis.

4.3. Indication of any immediate medical attention and special treatment needed

Notes for the doctor Treat symptomatically.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media Water spray, foam, dry powder or carbon dioxide.

Unsuitable extinguishing
media

Water may be ineffective for extinguishment, unless used under favorable conditions by
experienced fire fighters

5.2. Special hazards arising from the substance or mixture
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Specific hazards Combustible liquid. Containers can burst violently or explode when heated, due to excessive
pressure build-up.

Hazardous combustion
products

Carbon dioxide (CO2). Carbon monoxide (CO).

5.3. Advice for firefighters

Protective actions during
firefighting

Cool containers exposed to heat with water spray and remove them from the fire  area if it can
be done without risk.

Special protective equipment
for firefighters

Wear positive-pressure self-contained breathing apparatus (SCBA) and appropriate protective
clothing.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

Personal precautions Wear adequate protective equipment at all operations.

For emergency responders Prevent unauthorized access. Eliminate all ignition sources if safe to do so. Take
precautionary measures against static discharge.

6.2. Environmental precautions

Environmental precautions Avoid release to the environment. Stop leak if safe to do so. Avoid the spillage or runoff
entering drains, sewers or watercourses. Inform the relevant authorities if environmental
pollution occurs (sewers, waterways, soil or air). Risk of soil and ground water contamination.

6.3. Methods and material for containment and cleaning up

Methods for cleaning up Immediately start clean-up of the liquid and contaminated soil. Contain spillage with sand,
earth or other suitable non-combustible material. Pay attention to the fire and health hazards
caused by the product.

6.4. Reference to other sections

Reference to other sections For personal protection, see Section 8.

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Usage precautions Avoid heat, flames and other sources of ignition. Take precautionary measures against static
discharges. Use only outdoors or in a well-ventilated area. Avoid inhalation of vapours and
contact with skin and eyes. Use personal protective equipment and/or local ventilation when
needed. Do not eat, drink or smoke when using this product. Wash hands and any other
contaminated areas of the body with soap and water before leaving the work site. During tank
operations follow special instructions (risk of oxygen displacement and hydrocarbons).

7.2. Conditions for safe storage, including any incompatibilities

Storage precautions Flammable liquid storage. Store in accordance with local regulations. Store in a demarcated
bunded area to prevent release to drains and/or watercourses. Only store in correctly labelled
containers. Use containers made of the following materials: Carbon steel. Stainless steel.

7.3. Specific end use(s)

Specific end use(s) Not known.

SECTION 8: Exposure controls/Personal protection

8.1. Control parameters

Ingredient comments The individual limit values can be applied for the hydrocarbons. Diesel fuel as total
hydrocarbons; ACGIH TLV®-TWA (8h) 100 mg/m3 (IFV).
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PNEC Not available.

Renewable hydrocarbons (diesel type fraction)

DNEL Workers - Inhalation; Long term systemic effects: 147 mg/m³
Workers - Dermal; Long term systemic effects: 42 mg/kg/day
Consumer - Inhalation; Long term systemic effects: 94 mg/m³
Consumer - Dermal; Long term systemic effects: 18 mg/kg/day

8.2. Exposure controls

Appropriate engineering
controls

Provide adequate ventilation. Use personal protective equipment and/or local ventilation when
needed. Handle in accordance with good industrial hygiene and safety practice. During tank
operations follow special instructions (risk of oxygen displacement and hydrocarbons).

Eye/face protection Spectacles.

Hand protection Wear protective gloves. It is recommended that gloves are made of the following material:
Nitrile rubber. Neoprene. Polyvinyl chloride (PVC). The breakthrough time for any glove
material may be different for different glove manufacturers. Protective gloves according to
standard EN 374. Change protective gloves regularly.

Other skin and body
protection

Protective clothing when needed. Wear anti-static protective clothing if there is a risk of
ignition from static electricity.

Respiratory protection Respiratory protection must be used if the airborne contamination exceeds the recommended
occupational exposure limit. Wear a respirator fitted with the following cartridge: Combination
filter, type A2/P2. Filter must be changed often enough. Gas and combination filter cartridges
should comply with European Standard EN14387. At high concentrations a breathing
apparatus must be used (self-contained or fresh air hose breathing apparatus).

Environmental exposure
controls

Store in a demarcated bunded area to prevent release to drains and/or watercourses.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Appearance Liquid.

Colour Clear.

Odour Mild.

Odour threshold -

pH -

Melting point Pour point < -20°C @ 1013 hPa (BS4633, EC A1)

Initial boiling point and range 180-320°C (EN ISO 3405)

Flash point > 61°C (EN ISO 2719, EC A9)

Upper/lower flammability or
explosive limits

-

Vapour pressure 0,087 kPa @ 25°C (EC A4)

Vapour density -

Relative density 0,77 - 0,79 @ 15/4°C (EN ISO 12185, EC A3)

Solubility(ies) Insoluble in water. ~ 0,075 mg/l water @ 25°C (calculated) Soluble in the following materials:
Methanol. Hydrocarbons.
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Partition coefficient log Kow: > 6,5 (EC A8)

Auto-ignition temperature 204°C (EC A15)

Decomposition Temperature -

Viscosity Kinematic viscosity 4.0 mm2/s @ 20°C 2.6 mm2/s @ 40°C (OECD 114) Dynamic viscosity ≤ 5
mPa s @ 20°C

Explosive properties Not considered to be explosive. (EC A14)

Oxidising properties Does not meet the criteria for classification as oxidising.

9.2. Other information

Other information Not known.

SECTION 10: Stability and reactivity

10.1. Reactivity

Reactivity There are no known reactivity hazards associated with this product.

10.2. Chemical stability

Stability Stable at normal ambient temperatures and when used as recommended.

10.3. Possibility of hazardous reactions

Possibility of hazardous
reactions

No potentially hazardous reactions known.

10.4. Conditions to avoid

Conditions to avoid Keep away from heat, sparks and open flame.

10.5. Incompatible materials

Materials to avoid Oxidising agents.

10.6. Hazardous decomposition products

Hazardous decomposition
products

Does not decompose when used and stored as recommended.

SECTION 11: Toxicological information

11.1. Information on toxicological effects

Toxicological effects Based on available data the classification criteria are not met.

Skin corrosion/irritation
Skin corrosion/irritation Based on available data the classification criteria are not met. (EC B4) Repeated exposure

may cause skin dryness or cracking. The product irritates mucous membranes and may
cause abdominal discomfort if swallowed. May cause respiratory system irritation.

Serious eye damage/irritation
Serious eye damage/irritation Based on available data the classification criteria are not met. (EC B5)

Skin sensitisation
Skin sensitisation Based on available data the classification criteria are not met. (EC B6)

Germ cell mutagenicity
Genotoxicity - in vitro Based on available data the classification criteria are not met. (EC B10, B13/14 & B17).

Carcinogenicity
Carcinogenicity Based on available data the classification criteria are not met.
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Reproductive toxicity
Reproductive toxicity - fertility Based on available data the classification criteria are not met. (OECD 416)

Specific target organ toxicity - single exposure
STOT - single exposure Not classified as a specific target organ toxicant after a single exposure.

Specific target organ toxicity - repeated exposure
STOT - repeated exposure Based on available data the classification criteria are not met. (OECD 408)

Aspiration hazard
Aspiration hazard May be fatal if swallowed and enters airways. Entry into the lungs following ingestion or

vomiting may cause chemical pneumonitis.

Toxicological information on ingredients.

Renewable hydrocarbons (diesel type fraction)

Acute toxicity - oral

Notes (oral LD₅₀) LD₅₀ >2000 mg/kg, Oral, Rat (EC B1 tris)

Acute toxicity - dermal

Notes (dermal LD₅₀) LD₅₀ > 2000 mg/kg, Dermal, Rat (EC B3)

SECTION 12: Ecological information

12.1. Toxicity

Toxicity Based on available data the classification criteria are not met.

Ecological information on ingredients.

Renewable hydrocarbons (diesel type fraction)

Acute aquatic toxicity

Acute toxicity - fish LL₅₀, 96 hours: > 1000 mg/l,
WAF (OECD 203)

Acute toxicity - aquatic
invertebrates

EL50, 48 hours: > 100 mg/l,
WAF (OECD 202)

Acute toxicity - aquatic
plants

EL50, 72 hours: > 100 mg/l, Algae
WAF (OECD 201)

Acute toxicity -
microorganisms

EC₅₀, 30-180 minutes: > 1000 mg/l, Micro-organisms (wastewater sludge)
(OECD 209)

Chronic aquatic toxicity

Chronic toxicity - aquatic
invertebrates

NOEC, 21 days: 1 mg/l,
LOEC, 21 days: 3,2 mg/l,
WAF (OECD 211)
Sediment organisms
NOEC, 10 days: 373 mg/kg,
LOEC, 10 days: 1165 mg/kg,
LC₅₀, 10 days: 1200 mg/kg,
(OSPAR Protocols, Part A: Sediment Bioassay, 2005)

12.2. Persistence and degradability

Stability (hydrolysis) No significant reaction in water.
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Biodegradation Rapidly degradable
(OECD 301B).

Ecological information on ingredients.

Renewable hydrocarbons (diesel type fraction)

Biodegradation Rapidly degradable
(OECD 301B).

12.3. Bioaccumulative potential

Bioaccumulative potential Possibly bioaccumulative.

Partition coefficient log Kow: > 6,5 (EC A8)

12.4. Mobility in soil

Mobility Evaporates slowly. The product has poor water-solubility. The product contains substances
which are bound to particulate matter and are retained in soil. Log Koc > 5.6 (EC C19).

12.5. Results of PBT and vPvB assessment

Results of PBT and vPvB
assessment

This product does not contain any substances classified as PBT or vPvB.

12.6. Other adverse effects

Other adverse effects Not known.

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Disposal methods Dispose of waste to licensed waste disposal site in accordance with the requirements of the
local Waste Disposal Authority. When handling waste, the safety precautions applying to
handling of the product should be considered. Care should be taken when handling emptied
containers that have not been thoroughly cleaned or rinsed out. Product residues retained in
emptied containers can be hazardous. Waste packaging should be collected for reuse or
recycling.

SECTION 14: Transport information

Sea transport notes This cargo is considered an Energy-rich fuel and effective 1 January 2019 should be carried
subject to Annex I of MARPOL, see Annex 12 of MEPC.2/Circ.24. Please also refer to
MEPC.1/Circ.879 - GUIDELINES FOR THE CARRIAGE OF ENERGY-RICH FUELS AND
THEIR BLENDS

14.1. UN number

UN No. (ADR/RID) 1202

UN No. (IMDG) Not classified under IMDG.

14.2. UN proper shipping name

Proper shipping name
(ADR/RID)

UN 1202 DIESEL FUEL

14.3. Transport hazard class(es)

ADR/RID class 3

ADN subsidiary risk F (floater)

14.4. Packing group
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ADR/RID packing group III

14.5. Environmental hazards

Environmentally hazardous substance/marine pollutant
No.

14.6. Special precautions for user

Hazard Identification Number
(ADR/RID)

30

Tunnel restriction code (D/E)

14.7. Transport in bulk according to Annex II of MARPOL and the IBC Code

Transport in bulk according to
Annex II of MARPOL 73/78
and the IBC Code

Not applicable.

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

National regulations UK REACH Registration number: UK-01-9638319484-0-XXXX.
Only Representative UK: Penman Consulting Limited 41, Aspect House, Waylands Avenue,
Grove Business Park, Wantage, Oxon, OX12 9FF, United Kingdom; Telephone: 01367
718474, Email: pcltd41@penmanconsulting.com.
Location of manufacture: Neste Rotterdam Refinery, the Netherlands.

EU legislation Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18
December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of
Chemicals (REACH) (as amended).
Commission Regulation (EU) No 2015/830 of 28 May 2015.
Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16
December 2008 on classification, labelling and packaging of substances and mixtures (as
amended).

15.2. Chemical safety assessment

A chemical safety assessment has been carried out.

SECTION 16: Other information

Abbreviations and acronyms
used in the safety data sheet

DNEL = Derived No-Effect Level
PNEC = Predicted No-Effect Concentration
WAF = Water Accommodated Fraction

Key literature references and
sources for data

Regulations, databases, literature, own research. Chemical Safety Report Renewable
hydrocarbons (diesel type fraction), 2017.

Revision comments Updated, sections: 15.1. NOTE: Lines within the margin indicate significant changes from the
previous revision.

Revision date 17/12/2021

Supersedes date 12/11/2021

SDS number 5359

Hazard statements in full H304 May be fatal if swallowed and enters airways.
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Exposure scenario
Distribution of Substance - Industrial

Identification

Product name Renewable hydrocarbons (diesel type fraction)

REACH registration number 01-2119450077-42-XXXX

Version number 2017

Es reference 04

1. Title of exposure scenario

Main title Distribution of Substance - Industrial

Process scope Loading (including marine vessel/barge, rail/road car and IBC loading) and repacking
(including drums and small packs) of substance, including its sampling, storage, unloading
distribution and associated laboratory activities.

Main sector SU3 Industrial uses

Environment

Environmental release
category

ERC7 Use of functional fluid at industrial site

SPERC ESVOC SPERC 1.1b.v1

Worker

Process category PROC2 Chemical production or refinery in closed continuous process with occasional
controlled exposure or processes with equivalent containment conditions
PROC3 Manufacture or formulation in the chemical industry in closed batch processes with
occasional controlled exposure or processes with equivalent containment condition
PROC8a Transfer of substance or mixture (charging and discharging) at non-dedicated
facilities
PROC8b Transfer of substance or mixture (charging and discharging) at dedicated facilities
PROC9 Transfer of substance or mixture into small containers (dedicated filling line, including
weighing)
PROC15 Use as laboratory reagent.

2. Conditions of use affecting exposure (Industrial - Environment 1)

Amounts used

Fraction of EU tonnage used in region: 1
Daily amount per site: ≤ 5000 t
Annual amount per site: ≤ 1 500 000 t

Frequency and duration of use

Emission days: 300 days/year

Other given operational conditions affecting environmental exposure

Emission factor - air 0,001%

Emission factor - water 4E-7%.

Emission factor - soil 0,001%

Environmental factors not influenced by risk management measures
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Dilution Local freshwater dilution factor: 10
Local marine water dilution factor: 100

Risk management measures

STP type Aerobic biological treatment

STP details Assumed domestic sewage treatment plant flow (m³/day):
2000.

Conditions and measures related to external treatment of waste for disposal

Waste treatment Dispose of waste in accordance with environmental legislation.

Conditions and measures related to external recovery of waste

Recovery method All waste product is assumed to be collected and returned for re-processing or use as a fuel.

2. Conditions of use affecting exposure (Workers - Health 1)

Product characteristics

Physical state Liquid

Concentration details Covers percentage substance in the product up to 100% (unless stated differently).

Frequency and duration of use

Covers daily exposures up to 8 hours (unless stated differently).

Human factors not influenced by risk management

Potentially exposed body
parts

PROC 3, PROC 15: Covers skin contact area up to 240 cm². Palm of one hand.
PROC 2, PROC 9: Covers skin contact area up to 480 cm². Palm of both hands.
PROC 8a, 8b: Covers skin contact area up to 960 cm². Both hands.

Other given operational conditions affecting workers exposure

Setting Indoor use.

Temperature ≤ 40°C

Ventilation rate 1 -3 air changes per hour Unless otherwise stated.

Assumes a good basic standard of occupational hygiene is implemented.

Risk management measures
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General exposures (closed systems)
With occasional controlled exposure
(PROC 3)
No specific measures identified.

Process sampling
(PROC 3)
Wear suitable gloves tested to EN374.

Laboratory activities
(PROC 15)
Provide adequate general and local exhaust ventilation.
Wear suitable gloves tested to EN374.
Recommendation:
Handle in a fume cupboard or under extract ventilation.

Bulk transfers
Road tanker/rail car loading.
(closed systems)
(PROC 8b)
Recommendation:
Use vapour recovery units when necessary.
Wear suitable gloves tested to EN374.

Bulk transfers
Marine vessel/barge (un)loading.
(closed systems)
(PROC 8b)
Recommendation:
Wear suitable gloves tested to EN374.

Equipment cleaning and maintenance
(PROC 8a)
Provide adequate general and local exhaust ventilation.
Recommendation:
Drain down and flush system prior to equipment break-in or maintenance.
Wear suitable gloves tested to EN374.

Storage
With occasional controlled exposure
(PROC 2)
No specific measures identified.

Drum and small package filling
(PROC 9)
Recommendation:
Wear suitable gloves tested to EN374.

3. Exposure estimation (Environment 1)

Assessment method Used Petrorisk model.

3. Exposure estimation (Health 1)

Assessment method Used CHESAR model.
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Exposure scenario
Formulation & (re)packing - Industrial

Identification

Product name Renewable hydrocarbons (diesel type fraction)

REACH registration number 01-2119450077-42-XXXX

Version number 2017

Es reference 02

1. Title of exposure scenario

Main title Formulation & (re)packing - Industrial

Process scope Formulation, packing and re-packing of the substance and its mixtures in batch or continuous
operations, including storage, materials transfers, mixing, tabletting, compression,
pelletisation, extrusion, large and small scale packing, sampling, maintenance and associated
laboratory activities.

Main sector SU3 Industrial uses

Environment

Environmental release
category

ERC2 Formulation into mixture

SPERC ESVOC SPERC 2.2.v1

Worker

Process category PROC1 Chemical production or refinery in closed process without likelihood of exposure or
processes with equivalent containment conditions
PROC2 Chemical production or refinery in closed continuous process with occasional
controlled exposure or processes with equivalent containment conditions
PROC3 Manufacture or formulation in the chemical industry in closed batch processes with
occasional controlled exposure or processes with equivalent containment condition
PROC5 Mixing or blending in batch processes
PROC8a Transfer of substance or mixture (charging and discharging) at non-dedicated
facilities
PROC8b Transfer of substance or mixture (charging and discharging) at dedicated facilities
PROC9 Transfer of substance or mixture into small containers (dedicated filling line, including
weighing)
PROC15 Use as laboratory reagent.

2. Conditions of use affecting exposure (Industrial - Environment 1)

Amounts used

Fraction of EU tonnage used in region: 1
Daily amount per site: ≤ 100 t
Annual amount per site: ≤ 1 500 000 t

Frequency and duration of use

Emission days: 300 days/year

Other given operational conditions affecting environmental exposure

Emission factor - air 0,25%

Emission factor - water 0,005%
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Emission factor - soil 0.01%

Environmental factors not influenced by risk management measures

Dilution Local freshwater dilution factor: 10
Local marine water dilution factor: 100

Risk management measures

STP type Aerobic biological treatment

STP details Assumed domestic sewage treatment plant flow (m³/day):
2000.

Conditions and measures related to external treatment of waste for disposal

Disposal method Dispose of waste in accordance with environmental legislation.

Conditions and measures related to external recovery of waste

Recovery method All waste product is assumed to be collected and returned for re-processing or use as a fuel.

2. Conditions of use affecting exposure (Workers - Health 1)

Product characteristics

Physical state Liquid

Concentration details Covers percentage substance in the product up to 100% (unless stated differently).

Frequency and duration of use

Covers daily exposures up to 8 hours (unless stated differently).

Human factors not influenced by risk management

Potentially exposed body
parts

PROC 1, PROC 3, PROC 15: Covers skin contact area up to 240 cm². Palm of one hand.
PROC 2, PROC 5, PROC 9: Covers skin contact area up to 480 cm². Palm of both hands.
PROC 8a, 8b: Covers skin contact area up to 960 cm². Both hands.

Other given operational conditions affecting workers exposure

Setting Indoor use.

Temperature ≤ 40 °C

Ventilation rate 1 - 3 air changes per hour Unless otherwise stated.

Assumes a good basic standard of occupational hygiene is implemented.

Risk management measures
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Mixing operations
(PROC 3)
No specific measures identified.

Batch processes at elevated temperatures
(PROC 3)
No specific measures identified.

Process sampling
(PROC 3)
Wear suitable gloves tested to EN374.

Laboratory activities
(PROC 15)
Provide adequate general and local exhaust ventilation.
Wear suitable gloves tested to EN374.
Recommendation:
Handle in a fume cupboard or under extract ventilation.

Bulk transfers
(PROC 8b)
No specific measures identified.

Mixing operations
(open systems)
With potential for aerosol generation
(PROC 5)
Recommendation:
Wear suitable gloves tested to EN374.

Transfer from/pouring from containers
Manual
(PROC 8a)
Wear suitable gloves tested to EN374.

Drum/batch transfers
(PROC 8b)
No specific measures identified.

Drum and small package filling
(PROC 9)
Provide adequate general and local exhaust ventilation.
Recommendation:
Fill containers/cans at dedicated fill points supplied with local extract ventilation.

Equipment cleaning and maintenance
(PROC 8a)
Provide adequate general and local exhaust ventilation.
Recommendation:
Drain down and flush system prior to equipment break-in or maintenance.
Wear suitable gloves tested to EN374.

Storage
(PROC 1, PROC 2)
No specific measures identified.
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3. Exposure estimation (Environment 1)

Assessment method Used Petrorisk model.

3. Exposure estimation (Health 1)

Assessment method Used CHESAR model.
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Exposure scenario
Use as a fuel - Industrial

Identification

Product name Renewable hydrocarbons (diesel type fraction)

REACH registration number 01-2119450077-42-XXXX

Version number 2017

Es reference 06

1. Title of exposure scenario

Main title Use as a fuel - Industrial

Process scope Covers the use as a fuel (or fuel additive) and includes activities associated with its transfer,
use, equipment maintenance and handling of waste.

Main sector SU3 Industrial uses

Environment

Environmental release
category

ERC7 Use of functional fluid at industrial site

SPERC ESVOC SPERC 7.12a.v1

Worker

Process category PROC1 Chemical production or refinery in closed process without likelihood of exposure or
processes with equivalent containment conditions
PROC2 Chemical production or refinery in closed continuous process with occasional
controlled exposure or processes with equivalent containment conditions
PROC3 Manufacture or formulation in the chemical industry in closed batch processes with
occasional controlled exposure or processes with equivalent containment condition
PROC4 Chemical production where opportunity for exposure arises
PROC8a Transfer of substance or mixture (charging and discharging) at non-dedicated
facilities
PROC8b Transfer of substance or mixture (charging and discharging) at dedicated facilities
PROC15 Use as laboratory reagent.
PROC16 Use of fuels

2. Conditions of use affecting exposure (Industrial - Environment 1)

Amounts used

Fraction of EU tonnage used in region: 1
Daily amount per site: ≤ 5000 t
Annual amount per site: ≤ 10 000 t

Frequency and duration of use

Emission days: 300 days/year

Other given operational conditions affecting environmental exposure

Emission factor - air 0.025%

Emission factor - water 0,001%

Emission factor - soil 0%

Environmental factors not influenced by risk management measures
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Dilution Local freshwater dilution factor: 10
Local marine water dilution factor: 100

Risk management measures

STP type Aerobic biological treatment

STP details Assumed domestic sewage treatment plant flow (m³/day):
2000.

Conditions and measures related to external treatment of waste for disposal

Disposal method Dispose of waste in accordance with environmental legislation.

Conditions and measures related to external recovery of waste

Recovery method Retain drain-downs in sealed storage pending disposal or for subsequent recycle.

2. Conditions of use affecting exposure (Workers - Health 1)

Product characteristics

Physical state Liquid

Concentration details Covers percentage substance in the product up to 100% (unless stated differently).

Frequency and duration of use

Covers daily exposures up to 8 hours (unless stated differently).

Human factors not influenced by risk management

Potentially exposed body
parts

PROC 1, PROC 3, PROC 15, PROC 16: Covers skin contact area up to 240 cm². Palm of one
hand.
PROC 2, PROC 4: Covers skin contact area up to 480 cm². Palm of both hands.
PROC 8a, 8b: Covers skin contact area up to 960 cm². Both hands.

Other given operational conditions affecting workers exposure

Setting Indoor use.

Temperature ≤ 40 °C

Ventilation rate 1 - 3 air changes per hour Unless otherwise stated.

Assumes a good basic standard of occupational hygiene is implemented.

Risk management measures
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Use as a fuel - Industrial

Bulk transfers
(PROC 4)
Recommendation:
Wear suitable gloves tested to EN374.

Drum/batch transfers
(PROC 8b)
Provide adequate general and local exhaust ventilation.
Recommendation:
Use drum pumps or carefully pour from container.
Wear suitable gloves tested to EN374.

Bulk transfers
(PROC 8b)
Recommendation:
Use drum pumps or carefully pour from container.
Wear suitable gloves tested to EN374.

General exposures (closed systems)
Continuous process
(PROC 1)
No specific measures identified.

General exposures (closed systems)
Continuous process
With sample collection
(PROC 2)
Recommendation:
Ensure material transfers are under containment or extract ventilation.

General exposures (closed systems)
Batch process
(PROC 3)
Recommendation:
Ensure material transfers are under containment or extract ventilation.

General exposures (open systems)
(PROC 16)
Recommendation:
Ensure material transfers are under containment or extract ventilation.

Process sampling
(PROC 3)
Recommendation:
Wear suitable gloves tested to EN374.

Equipment cleaning and maintenance
(PROC 8a)
Provide adequate general and local exhaust ventilation.
Recommendation:
Drain down and flush system prior to equipment break-in or maintenance.
Wear suitable gloves tested to EN374.

Vessel and container cleaning
(PROC 8a)
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Use as a fuel - Industrial

Provide adequate general and local exhaust ventilation.
Recommendation:
Drain down and flush system prior to equipment break-in or maintenance.
Provide enhanced general ventilation by mechanical means.
If above technical/organisational control measures are not feasible, then adopt following PPE:
Wear positive-pressure self-contained breathing apparatus (SCBA) and appropriate protective
clothing.
Wear suitable gloves tested to EN374.
Wear suitable coveralls to prevent exposure to the skin.

Storage
(PROC 1, PROC 2)
No specific measures identified.

Refuelling
(PROC 8b)
Recommendation:
Use drum pumps or carefully pour from container.
Use vapour recovery units when necessary.
Wear suitable gloves tested to EN374.

Laboratory activities
(PROC 15)
Recommendation:
Handle in a fume cupboard or under extract ventilation.
Wear suitable gloves (tested to EN374), coverall and eye protection.

3. Exposure estimation (Environment 1)

Assessment method Used Petrorisk model.

3. Exposure estimation (Health 1)

Assessment method Used CHESAR model.
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Exposure scenario
Use as a fuel - Professional

Identification

Product name Renewable hydrocarbons (diesel type fraction)

REACH registration number 01-2119450077-42-XXXX

Version number 2017

Es reference 14

1. Title of exposure scenario

Main title Use as a fuel - Professional

Process scope Covers the use as a fuel (or fuel additive) and includes activities associated with its transfer,
use, equipment maintenance and handling of waste.

Main sector SU22 Professional uses

Environment

Environmental release
category

ERC9a Widespread use of functional fluid (indoor)
ERC9b Widespread use of functional fluid (outdoor)

SPERC ESVOC SPERC 9.12b.v1

Worker

Process category PROC1 Chemical production or refinery in closed process without likelihood of exposure or
processes with equivalent containment conditions
PROC2 Chemical production or refinery in closed continuous process with occasional
controlled exposure or processes with equivalent containment conditions
PROC3 Manufacture or formulation in the chemical industry in closed batch processes with
occasional controlled exposure or processes with equivalent containment condition
PROC8a Transfer of substance or mixture (charging and discharging) at non-dedicated
facilities
PROC8b Transfer of substance or mixture (charging and discharging) at dedicated facilities
PROC16 Use of fuels

2. Conditions of use affecting exposure (Industrial - Environment 1)

Amounts used

Fraction of EU tonnage used in region: 0.1
Daily amount per site: ≤ 160 kg

Frequency and duration of use

Emission days: 365 days/year

Other given operational conditions affecting environmental exposure

Emission factor - air 0,01 %

Emission factor - water 0,001 %

Emission factor - soil 0,001 %

Environmental factors not influenced by risk management measures

Dilution Local freshwater dilution factor: 10
Local marine water dilution factor: 100
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Use as a fuel - Professional

Risk management measures

STP type Aerobic biological treatment

STP details Assumed domestic sewage treatment plant flow (m³/day):
2000.

Conditions and measures related to external treatment of waste for disposal

Disposal method Dispose of waste in accordance with environmental legislation.

2. Conditions of use affecting exposure (Workers - Health 1)

Product characteristics

Physical state Liquid

Concentration details Covers percentage substance in the product up to 100% (unless stated differently).

Frequency and duration of use

Covers daily exposures up to 8 hours (unless stated differently).

Human factors not influenced by risk management

Potentially exposed body
parts

PROC 1, PROC 3, PROC 16: Covers skin contact area up to 240 cm². Palm of one hand.
PROC 2: Covers skin contact area up to 480 cm². Palm of both hands.
PROC 8a, 8b: Covers skin contact area up to 960 cm². Both hands.

Other given operational conditions affecting workers exposure

Setting Indoor use.

Temperature ≤ 40 °C

Ventilation rate 1 - 3 air changes per hour Unless otherwise stated.

Risk management measures
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Use as a fuel - Professional

Bulk transfers
Heating oil and diesel deliveries
(PROC 8b)
Provide adequate general and local exhaust ventilation.
Recommendation:
Handle substance within a closed system.
Wear suitable gloves tested to EN374.
.
Drum/batch transfers
(PROC 8b)
Provide adequate general and local exhaust ventilation.
Recommendation:
Use drum pumps or carefully pour from container.
Wear suitable gloves tested to EN374.
.
Refuelling
(PROC 8b)
Provide adequate general and local exhaust ventilation.
Recommendation:
Use drum pumps or carefully pour from container.
Wear suitable gloves tested to EN374.
.
Dipping, immersion and pouring
(PROC 8b)
Wear suitable gloves tested to EN374.
.
General exposures
(PROC 1, PROC 2, PROC 3, PROC 16)
No specific measures identified.
.
Equipment cleaning and maintenance
(PROC 8a)
Provide adequate general and local exhaust ventilation.
Recommendation:
Drain down and flush system prior to equipment break-in or maintenance.
Wear suitable gloves tested to EN374.
.
Vessel and container cleaning
(PROC 8a)
Provide adequate general and local exhaust ventilation.
Recommendation:
Drain down and flush system prior to equipment break-in or maintenance.
Wear suitable gloves tested to EN374.
.
Storage
(PROC 1, PROC 2)
No specific measures identified.

3. Exposure estimation (Environment 1)

Assessment method Used Petrorisk model.

3. Exposure estimation (Health 1)

Assessment method Used CHESAR model.
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Exposure scenario
Use as a fuel - Consumer

Identification

Product name Renewable hydrocarbons (diesel type fraction)

REACH registration number 01-2119450077-42-XXXX

Version number 2017

Es reference 23

1. Title of exposure scenario

Main title Use as a fuel - Consumer

Process scope Covers the use as a fuel (or fuel additive) and includes activities associated with its transfer,
use, equipment maintenance and handling of waste.

Product category PC13 Fuels.

Main sector SU21 Consumer uses

Environment

Environmental release
category

ERC9a Widespread use of functional fluid (indoor)
ERC9b Widespread use of functional fluid (outdoor)

SPERC ESVOC SPERC 9.12c.v1

Non-industrial

Product sub-category PC13_1 Liquid: automotive refuelling
PC13_2 Liquid: scooter refuelling
PC13_3 Liquid: garden equipment - use
PC13_4 Liquid: Garden equipment - Refuelling
PC13_5 Liquid: lamp oil
PC13_6 Liquid: home space heater fuel
PC13_n Liquid: refuelling of boats

2. Conditions of use affecting exposure (Non-industrial - Environment 1)

Amounts used

Fraction of EU tonnage used in region: 0,1
Daily amount per site: ≤ 550 kg

Frequency and duration of use

Emission days: 365 days/year

Other given operational conditions affecting environmental exposure

Emission factor - air 0,01 %

Emission factor - water 0,001 %

Emission factor - soil 0,001 %

Environmental factors not influenced by risk management measures

Dilution Local freshwater dilution factor: 10
Local marine water dilution factor: 100

Risk management measures
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Use as a fuel - Consumer

Technical measures Indoor/outdoor use.

STP type Aerobic biological treatment

STP details Assumed domestic sewage treatment plant flow (m³/day):
2000.

Conditions and measures related to external treatment of waste for disposal

Disposal method Dispose of waste in accordance with environmental legislation.

2. Conditions of use affecting exposure (Non-industrial - Health 1)

Product characteristics

Concentration details Covers percentage substance in the product up to 100% (unless stated differently).

Amounts used

PC13_1 Liquid: automotive refuelling
For each use event, covers use amounts up to 38,6 kg.
PC13_2 Liquid: scooter refuelling
For each use event, covers use amounts up to 7,5 kg.
PC13_3 Liquid: garden equipment - use
For each use event, covers use amounts up to 772 g.
PC13_4 Liquid: Garden equipment - Refuelling
For each use event, covers use amounts up to 772 g.
PC13_5 Liquid: lamp oil
For each use event, covers use amounts up to 100 g.
PC13_6 Liquid: home space heater fuel
For each use event, covers use amounts up to 3320 g.
PC13_n Liquid: refuelling of boats
For each use event, covers use amounts up to 156,0 kg.

Frequency and duration of use
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Use as a fuel - Consumer

Covers use up to 1 time(s)/day.
.
PC13_1 Liquid: automotive refuelling
Covers exposure up to 0,05 hours per event.
(occasional use over a year)
.
PC13_2 Liquid: scooter refuelling
Covers exposure up to 0,02 hours per event.
(frequent use over a year)
.
PC13_3 Liquid: garden equipment - use
Covers exposure up to 2,00 hours per event.
(occasional use over a year)
.
PC13_4 Liquid: Garden equipment - Refuelling
Covers exposure up to 0,03 hours per event.
(occasional use over a year)
.
PC13_5 Liquid: lamp oil
Covers exposure up to 0,01 hours per event.
(occasional use over a year)
.
PC13_6 Liquid: home space heater fuel
Covers exposure up to 0,1 hours per event.
(frequent use over a year)
.
PC13_n Liquid: refuelling of boats
Covers exposure up to 0,25 hours per event.
(infrequent use over a year)

Human factors not influenced by risk management

Potentially exposed body
parts

Palm of one hand. Unless otherwise stated.
PC13_4 Liquid: Garden equipment - Refuelling : Palm of both hands.

Other given operational conditions affecting Non-industrial exposure

Setting Outdoor use. Unless otherwise stated.
PC13_5 Liquid: lamp oil : Indoor/outdoor use.

Other given operational conditions affecting Non-industrial exposure

Avoid contact with skin, eyes and clothing. Wash promptly if skin becomes contaminated. All
handling should only take place in well-ventilated areas. Do not ingest. If swallowed, then
seek immediate medical assistance.

3. Exposure estimation (Environment 1)

Assessment method Used Petrorisk model.

3. Exposure estimation (Health 1)

Assessment method Used CHESAR model.
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Exposure scenario
Use as Intermediate - Industrial

Identification

Product name Renewable hydrocarbons (diesel type fraction)

REACH registration number 01-2119450077-42-XXXX

Version number 2017

Es reference 05

1. Title of exposure scenario

Main title Use as Intermediate - Industrial

Process scope Use of substance as an intermediate (not related to Strictly Controlled Conditions). Includes
recycling/recovery, material transfers, storage,  sampling, associated laboratory activities,
maintenance and loading (including marine vessel/barge, road/rail car and bulk container).

Main sector SU3 Industrial uses

Environment

Environmental release
category

ERC6a Use of intermediate

SPERC ESVOC SPERC 6.1a.v1

Worker

Process category PROC1 Chemical production or refinery in closed process without likelihood of exposure or
processes with equivalent containment conditions
PROC2 Chemical production or refinery in closed continuous process with occasional
controlled exposure or processes with equivalent containment conditions
PROC3 Manufacture or formulation in the chemical industry in closed batch processes with
occasional controlled exposure or processes with equivalent containment condition
PROC4 Chemical production where opportunity for exposure arises
PROC8a Transfer of substance or mixture (charging and discharging) at non-dedicated
facilities
PROC8b Transfer of substance or mixture (charging and discharging) at dedicated facilities
PROC15 Use as laboratory reagent.

2. Conditions of use affecting exposure (Industrial - Environment 1)

Amounts used

Fraction of EU tonnage used in region: 1
Daily amount per site: ≤ 50 t
Annual amount per site: ≤ 15 000 t

Frequency and duration of use

Emission days: 300 days/year

Other given operational conditions affecting environmental exposure

Emission factor - air 0,002%

Emission factor - water 0,001%

Emission factor - soil 0.1%

Environmental factors not influenced by risk management measures
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Use as Intermediate - Industrial

Dilution Local freshwater dilution factor: 10
Local marine water dilution factor: 100

Risk management measures

STP type Aerobic biological treatment

STP details Assumed domestic sewage treatment plant flow (m³/day):
2000.

Conditions and measures related to external treatment of waste for disposal

Disposal method Dispose of waste in accordance with environmental legislation.

Conditions and measures related to external recovery of waste

Recovery method Retain drain-downs in sealed storage pending disposal or for subsequent recycle.

2. Conditions of use affecting exposure (Workers - Health 1)

Product characteristics

Physical state Liquid

Concentration details Covers percentage substance in the product up to 100% (unless stated differently).

Frequency and duration of use

Covers daily exposures up to 8 hours (unless stated differently).

Human factors not influenced by risk management

Potentially exposed body
parts

PROC 1, PROC 3, PROC 15: Covers skin contact area up to 240 cm². Palm of one hand.
PROC 2, PROC 4: Covers skin contact area up to 480 cm². Palm of both hands.
PROC 8a, 8b: Covers skin contact area up to 960 cm². Both hands.

Other given operational conditions affecting workers exposure

Setting Indoor use.

Temperature ≤ 40 °C

Ventilation rate 1 - 3 air changes per hour Unless otherwise stated.

Assumes a good basic standard of occupational hygiene is implemented.

Risk management measures

27/28

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



Revision date: 17/12/2021 Supersedes date: 12/11/2021

Use as Intermediate - Industrial

General exposures (closed systems)
(PROC 1)
No specific measures identified.

General exposures (closed systems)
With sample collection
With occasional controlled exposure
(PROC 2)
No specific measures identified.

General exposures (closed systems)
Batch process
(PROC 3)
No specific measures identified.

General exposures (open systems)
Batch process
With sample collection
(PROC 4)
No specific measures identified.

Sampling
(PROC 8b)
No specific measures identified.

Laboratory activities
(PROC 15)
Provide adequate general and local exhaust ventilation.
Wear suitable gloves tested to EN374.
Recommendation:
Handle in a fume cupboard or under extract ventilation.

Bulk transfers
(closed systems)
(PROC 8b)
No specific measures identified.

Equipment cleaning and maintenance
(PROC 8a)
Provide adequate general and local exhaust ventilation.
Recommendation:
Drain down and flush system prior to equipment break-in or maintenance.
Wear suitable gloves tested to EN374.

Storage
(PROC 1, PROC 2)
No specific measures identified.

3. Exposure estimation (Environment 1)

Assessment method Used Petrorisk model.

3. Exposure estimation (Health 1)

Assessment method Used CHESAR model.
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0.23 --Biodiesel ASTM D73712 % (V/V)

Eileen Claudia DIAZ, Lab Technician

End of Report

Comments:
¹ Analysis performed by other Bureau Veritas laboratory

2 Reported outside the scope of the method

Elec. Conductivity ASTM D2624 pS/m 109 50 min
Sample Temperature ASTM D2624 °C 20 --

UOP Dyed Gel Lot Number ASTM D1319 -- 3000001010 --
Aromatics ASTM D1319 % (V/V) 0.7 --

Vortex Observance ASTM D4176 Proc. 1 -- No Particulate --
Sample Temperature ASTM D4176 Proc. 1 °C 20.0 --

Appearance ASTM D4176 Proc. 1 -- Pass --
Visual Observance ASTM D4176 Proc. 1 -- Clear and Bright Clear and Bright

Cold Filter Plugging Point (CFPP) ASTM D6371 °C -26 --
Cold Filter Plugging Point (CFPP) ASTM D6371 °F -15 --

Cloud Point ASTM D5773 °C -23.1 --
Cloud Point ASTM D5773 °F -9.6 --

Residue ASTM D86 % (V/V) 1.3 --
Loss ASTM D86 % (V/V) 0.9 --

Endpoint ASTM D86 °C 312.4 --
Recovery ASTM D86 % (V/V) 97.8 --

90% Recovered ASTM D86 °C 295.4 282 - 338
95% Recovered ASTM D86 °C 300.7 --

80% Recovered ASTM D86 °C 291.2 --
85% Recovered ASTM D86 °C 292.9 --

60% Recovered ASTM D86 °C 286.1 --
70% Recovered ASTM D86 °C 288.4 --

40% Recovered ASTM D86 °C 281.8 --
50% Recovered ASTM D86 °C 284.0 --

20% Recovered ASTM D86 °C 275.8 --
30% Recovered ASTM D86 °C 279.6 --

10% Recovered ASTM D86 °C 267.5 --
15% Recovered ASTM D86 °C 273.1 --

IBP ASTM D86 °C 218.2 --
5% Recovered ASTM D86 °C 255.5 --

Kinematic Viscosity at 40°C ASTM D445 mm²/s 3.103 2.00 - 4.00
Manual/Automated ASTM D86 -- Automatic --

Bath Temp Before ASTM D445 °C 40.00 --
Bath Temp After ASTM D445 °C 40.00 --

Wear Scar Diameter ASTM D6079-04 µm 620 --
Wear Scar Area Desc. ASTM D6079-04 -- None --

Total Insolubles(Oxidation Stability) ASTM D2274¹ g/m³ 7.0 --
Test Temperature ASTM D6079-04 °C 60 --

Adherent Insolubles ASTM D2274¹ mg/100mL 0.6 --
Total Insolubles(Oxidation Stability) ASTM D2274¹ mg/100mL 0.7 25 max

Corrosion Copper Strip - 3h at 50°C (122°F) ASTM D130 -- 1a 1a, 1b Max.
Filterable Insolubles ASTM D2274¹ mg/100mL 0.1 --

Oven Verification ASTM D482 -- Yes --
Water and Sediment ASTM D2709 % (V/V) < 0.01 --

MCRT on 10% Distillation Residue ASTM D4530 % (m/m) <0.10 --
Ash ASTM D482 % (m/m) <0.010 0.001 max

Corrected Flash Point ASTM D93A °C 88.0 61.0 min
Corrected Flash Point ASTM D93A °F 190 --

Total Sulfur ASTM D7039 mg/kg <3.2 5.0 max
Flash Applications ASTM D93A -- - --

API Gravity @60°F ASTM D4052 °API 49.4 --
Cetane Number ASTM D613¹ -- >74.8 70.0 min

 Barge Tri Cities Voyager  3 P/S Composite After Loading

USVAN-23-00651-001 Specification 

Test Method Unit Result Min/Max

Job Location Zenith Energy Date Analyzed 28-Jul-2023
TOCM Job ID USVAN-23-00651 Date Reported 28-Jul-2023

Product Renewable Diesel Date Sampled 26-Jul-2023
Client Reference --- Date Received 27-Jul-2023

Bureau Veritas Commodities and Trade
Vancouver Laboratory
2119 SE Columbia Way, Suite 280
Vancouver, WA, 98661, USA
360-574-7060
Vancouver.Lab_CTD@bureauveritas.com

Certificate of Analysis

Asset Tri Cities Voyager Submitted By Vancouver

 Reported results relate to the samples tested as received, unless otherwise indicated, and may not represent the bulk/source of the samples collected. This report shall not be reproduced, except in full, without the written approval from Bure

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



 

Amazon Data Services – IAD-534/535/536/537 | Permit to Construct Application  
Trinity Consultants  

APPENDIX I. NEW SOURCE PERFORMANCE STANDARDS EMISSIONS 
CERTIFICATIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Docusign Envelope ID: 494512F6-AF03-4C25-AF99-A0985BA40D9B



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2025 MODEL YEAR

CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY

ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Caterpillar Inc.
                                     (U.S. Manufacturer or Importer)

Certificate Number: SCPXL08.8NZS-023

Effective Date:
08/05/2024

Expiration Date:
12/31/2025

_________________________
Byron J. Bunker, Division Director

Compliance Division

Issue Date:
08/05/2024

Revision Date:
N/A

Model Year: 2025
Manufacturer Type: Original Engine Manufacturer
Engine Family: SCPXL08.8NZS

Mobile/Stationary Indicator: Stationary
Emissions Power Category: 225<=kW<450
Fuel Type: Diesel
After Treatment Devices: No After Treatment Devices Installed
Non-after Treatment Devices: Electronic Control, Engine Design Modification

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Part 60, and subject to the terms and conditions prescribed in those provisions, this certificate of
conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more fully described in
the documentation required by 40 CFR Part 60 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Part 60  and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Part 60.

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in a warrant or court order.  Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Part 60.  It is also a term of this certificate that this certificate may be revoked or suspended or
rendered void ab initio for other reasons specified in 40 CFR Part 60.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2025 MODEL YEAR

CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY

ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Caterpillar Inc.
                                     (U.S. Manufacturer or Importer)

Certificate Number: SCPXL78.1NZS-031

Effective Date:
08/05/2024

Expiration Date:
12/31/2025

_________________________
Byron J. Bunker, Division Director

Compliance Division

Issue Date:
08/05/2024

Revision Date:
N/A

Model Year: 2025
Manufacturer Type: Original Engine Manufacturer
Engine Family: SCPXL78.1NZS

Mobile/Stationary Indicator: Stationary
Emissions Power Category: kW>560
Fuel Type: Diesel
After Treatment Devices: No After Treatment Devices Installed
Non-after Treatment Devices: Electronic Control, Engine Design Modification

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Part 60, and subject to the terms and conditions prescribed in those provisions, this certificate of
conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more fully described in
the documentation required by 40 CFR Part 60 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Part 60  and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Part 60.

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in a warrant or court order.  Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Part 60.  It is also a term of this certificate that this certificate may be revoked or suspended or
rendered void ab initio for other reasons specified in 40 CFR Part 60.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.
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 Caterpillar Inc.                Caterpillar Electric Power Division 
                                                                                                                                                     5212 N O’Connor Blvd Ste 1100 
                  Irving, TX 75039  

            

                                                                                                                                          

 

Caterpillar: Confidential Green 

 
 

 
 
To: Amazon Web Services 
Re: Cat Maintenance Program 
June 25, 2025 
 
 
 
 
To whom it may concern: 
 
The testing and maintenance schedule for the Caterpillars generators sets (3516E, C18, and C9) being 
applied at AWS Data Center locations is as follows: 
 
 

Description Frequency Load Duration per Event Hours per Year 
per Generator 

Readiness Test Bi-Weekly 0% 6 Minutes 2.8 

Live load Transfer Annual 75% 1 Hour 1 or 2 

Load BankTest Annual 100% 1 Hour 1 

 

 
The planned maintenance program outlined above has been verified by Caterpillar and aligns with 
Caterpillar’s maintenance guidelines and intervals for loaded and unloaded operation. 
 
 
  
 

 
Sincerely, 
 

 
 
Rodney Weimer 
Sr. Global Account Manager 
Large Electric Power Solutions 
Caterpillar Inc.  
Weimer_Rodney_L@cat.com 
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1800 Washington Boulevard | Baltimore, MD 21230 | 410-537-3000 | TTY Users Dial 711 

mde.maryland.gov 
 

 

SENT VIA E-MAIL CORRESPONDENCE 
 
January 26, 2026 
 
Ms. Anna Franciosa 
Air Quality Engineer 
Amazon Data Services, Inc. 
gannafra@amazon.com 
 
Dear Ms. Franciosa: 
 
This is in response to your December 19, 2025 letter to Suna Yi Sariscak requesting an 
aggregation determination involving Amazon Data Services, Inc.’s (Amazon) proposed 
IAD534 data center campus and BWI150, a data center campus with an air quality  
permit application currently under review by the Maryland Department of the Environment 
(the Department). These are both to be located in Frederick County, Maryland. In your 
letter, you stated the following with respect to the three criteria that guide state and federal 
decision making when reviewing an aggregation determination under the Clean Air Act:  
(1) the proposed IAD534 data center campus is within the same jurisdiction as the BWI150 
data center campus and both sites are under common Amazon control and belong to the 
same industrial group; (2) the IAD534 data center campus will not share a common border 
with the BWI150 data center campus, will be separated by approximately 3,146 feet (0.59 
miles), and the intervening land is not owned or controlled by Amazon; and (3) the data 
center campuses will operate independently from one another. Amazon is requesting 
concurrence from the Department that each data center campus would be considered a 
single stationary source with respect to applicability of federal New Source Review (NSR) 
pre-construction permitting and Title V permitting requirements under the Clean Air Act. 
 
Under the federal rules governing the NSR and Title V permitting programs, of which the 
Department is the delegated authority to implement these programs in Maryland, entities 
are considered part of the same major source or stationary source if they: (1) belong to the 
same industrial grouping (2-digit Standard Industrial Classification (SIC) code); (2) are 
located on one or more contiguous or adjacent properties; and (3) are under the control of 
the same person (or persons under common control).   
 
The Department has determined that, with respect to the issue of aggregation for the two 
data center campuses mentioned above, each data center campus would be considered a 
single stationary source provided that the representations made by Amazon in support of 
its request for concurrence hold true upon the Department’s receipt of an application for a 
data center on campus IAD534. Namely, that each campus is located on separate parcels 
that are individually leased from the parcel owner; each campus is separated by  
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approximately 3,146 feet (0.59 miles) and any intervening parcels of land between data 
center campuses are not leased, owned, or controlled by Amazon; and each campus 
operates independently from each other with no shared air pollution emitting equipment. 
This determination is consistent with guidance provided by the U.S. Environmental 
Protection Agency and with other data center campus single source determinations 
made by other states. 
   
Should you have any questions regarding these determinations, please contact  
Ms. Suna Yi Sariscak of my staff at 410-537-4129 or suna.sariscak@maryland.gov.   
 
Sincerely, 

 
Christopher R. Hoagland, Director 
Air and Radiation Administration 
 
cc: Angelo Bianca, ARA Deputy Director 
 Suna Yi Sariscak, AQ Permits Program Manager 
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