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January 28, 2019 
/i'ederal/Jx]Jress 

Ms. Melanie Magee (6PD) 
Air Permit Engineer 
USEP A Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

Subject: 	 Draft Prevention of Significant Deterioration (PSD) 

Air Permit Application for the Sea Port Oil Terminal (SPOT) Project 


Dear Ms. Magee: 

SPOT Terminal Services LLC (the Applicant), a subsidiary of Enterprise Products Operating 
· LLC, a Texas limited liability company, is proposing to develop the Sea Port Oil Terminal 
(SPOT) Project in the Gulf of Mexico to provide U.S. crude oil loading services on very large 
crude carriers (VLCCs) and other crude oil carriers for export to the global market. During 
meetings on August 29, 2018, October 11, 2018, and November 26, 2018, SPOT Terminal 
Services LLC and the USEP A discussed the air permit application process, the status of 
development of the SPOT Project, and willingness of USEP A Region 6 to provide feedback to 
the Applicant via interim review of a draft of the air permit application. As a result, this draft 
PSD air permit application for the offshore portion of the SPOT Project is being submitted for 
your review. 

The enclosed document describes an overview of the SPOT Project, its location, and air quality 
information. The project-specific air quality information (i.e., equipment specifications, emission 
rates, etc.) should be considered draft since the Applicant is continuing to advance the design 
process to develop detailed engineering and equipment specifications. However, this document 
contains details that more accurately reflect the proposed design and a best available control 
technology (BACT) analysis, including a greenhouse gas BACT. The potential emissions 
inventory, along with emission calculations, have been included. The Texas Commission of 
Environmental Quality (TCEQ) air permit application forms are also included; the forms contain 
current equipment information but are subject to change. As you are aware, the Applicant has 
requested the USEPA's approval for use of the AERMOD-COARE model for the ambient 
impact modeling analysis. The version of the draft air dispersion modeling protocol, as submitted 
to USEPA Region 6 on October 5, 2018, is included as Appendix I and an Air Quality Modeling 
Analysis Report based on subsequent discussions is included as Appendix J in this application. 

http:www.enterprlseproducts.com


SPOT Terminal Services LLC appreciates the USEPA's review of this draft air permit 
application as we continue to develop engineering specifications for the offshore facility. If you 
have any questions about this application, please contact Bradley Cooley at (713) 381-5828 or 
email at BJCooley@eprod.com. 

Sincerely, 
SPOT Terminal Services LLC 

Chelsea Heath, P.E. Bradley Cooley, P.E. 

Senior Engineer, Environmental Senior Manager, Environmental 
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PROJECT FAST FACTS 

SPOT Terminal Services LLC, a subsidiary of Enterprise Products Operating LLC 

The overall project (offshore and onshore components) 

The offshore portion of the SPOT Project 

The onshore crude oil storage facility and pumping station for the SPOT 
Project 

Existing crude oil terminal providing crude oil supply for the SPOT Project 

27.2 to 30.8 nautical miles (31.3 to 35.4 statute miles, or 50.4 to 57.0 
kilometers) off the coast of Brazoria County, Texas 

Galveston Area Lease Blocks 463 and A·59, Outer Continental Shelf, Gulf 
of Mexico 

• 	 Approximately 115 feet (35.1 meters) 

• 	 Harris County, Texas 

• 	 Brazoria County, Texas 

Harris County and Brazoria County, Texas 

85,000 barrels per hour/2 million barrels per day 

Two (2) colocated, 36-inch (91.4-centimeter) outside diameter, each 
46. 9-statute-mile (75.5-kilometer) long crude oil pipelines 
Maximum operating pressure (MOP) of 1,480 psig with ASME Class 600 
rating for pipeline (at a minimum) and ASME Class 600 rating for 
associated components (i.e., flanges, etc.) 
Pipelines will be trenched with top-of-pipe 3 feet (0. 9 meter) below 
natural bottom, and trenched with top-of-pipe 10 feet (3.0 meters) 
below natural bottom in the Shipping Safety Fairways 
Pipelines would be bi-directional for pigging purposes as well as 
inventory management 

Fixed/offshore with eight (8) piles; topsides include: 
o Four (4) departing crude oil pipeline pig receivers/launchers 
o Four (4) incoming vapor recovery pipeline pig receivers/launchers 
o Two (2) crude oil lease automatic custody transfer (LACT) skid 
o One ( 1 ) oil displacement prover 
o Three (3) vapor combustion units 

ix 
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Interconnects the crude oil underbuoy hose to the very large crude 
carrier (VLCC) 
Two (2) pipeline end manifolds (PLEMs) for each single point mooring 
(SPM) buoy 
Two (2) crude oil underbuoy hoses 
One ( 1 ) vapor recovery underbuoy hose 
Two (2) crude oil loading pipelines 
Two (2) mooring hawser lines 
Two (2) crude oil floating hoses 1 vapor recovery floating hose 

30-inch (76.2-centimeter) outside diameter pipeline from the platform to 
the PLEM/SPM buoy 
Each approximately 0.66 nautical mile (0.76 statute mile, or 1.22 
kilometers) in length 
Maximum operating pressure (MOP) of 300 psig with ASME Class 300 rating 
for pipeline (at a minimum) and ASME Class 600 rating for associated 
components (e.g., flanges) 
Pipelines will be trenched with top-of-pipe 3-foot (0. 9-meter) below 
natural bottom 
Pipelines would be bi-directional for pigging purposes only 

16-inch (40.6-centimeter) outside diameter pipeline; transfers vapor 
from the PLEM to the DWP platform's vapor combustion unit 
Each approximately 0.66 nautical mile (0.76 statute mile, or 1.22 
kilometers) in length 
Maximum allowable operating pressure (MAOP) of 280 psig with ASME 
Class 150 rating for pipeline (at a minimum) and ASME Class 300 rating 
for associated components (e.g., flanges) 
Pipelines will be trenched with top-of-pipe 3 feet (0.91 meter) below 
natural bottom 
Pipelines would be bi-directional for pigging purposes only 

One per SPM buoy (2 total) interconnecting the crude oil loading 
pipelines and SPM buoy 
One per SPM buoy (2 total) interconnecting the SPM buoy with the vapor 
recovery pipelines 

24-inch (61-centimeter) nominal inside diameter hose interconnecting 
the PLEM to the SPM buoy 

24-inch (61-centimeter) nominal inside diameter hose interconnecting 
the PLEM to the SPM buoy 

24-inch (61-centimeter) nominal inside diameter hose from the SPM buoy 
to the VLCC 
Each approximately 1,000 feet (304.8 meters) in length 

24-inch (61-centimeter) nominal inside diameter hose connected to the 
moored VLCC or other crude oil carrier 
Each approximately 1,000 feet (304.8 meters) in length 

Specifically refers to a carrier that would receive the crude oil and 
transport it to export markets worldwide (Note: VLCCs or other crude oil 
carriers are not part of the SPOT Project) 

Thick, nylon or similar material mooring line from VLCC or other crude oil 
carrier to SPM buoy 

x 
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Four (4) 10,000-horsepower electric-driven centrifugal pumps in series to 
pump crude oil at or up to 1,480 psi (10,204-kpa, or 102.04-bar) 

• 	 Four (4) 2,500-horsepower electric-driven vertical booster pumps, with 
two (2) sets of two (2) pumps each working in parallel to move crude oil 
from the storage tanks through the measurement skid 

~P'r'..::m~asuring • One (1) measurement skid that provides helical turbine metering 
tjg ~rude oil equipment capable of metering all crude oil leaving ECHO Terminal for 

j the Oyster Creek Terminal 

• 

One (1) 36-inch diameter 50.1-statute-mile (80.6-kilometer) long pipeline 
from the existing ECHO Terminal to the Oyster Creek Terminal 

Six (6) new mainline valves (MlVs) along the right-of-way to perform 
isolation services 

• Located within fence line of ECHO Terminal 

Six (6) 9,000-horsepower electric-driven centrifugal pumps, with three 
(3) per pipeline working in series 

• 	 Provide a crude oil flow rate of up to 42,500 barrels per hour to each 
pipeline (total 85,000 barrels per hour) 

• 	 Pumps would be variable speed to accommodate variable flow rates 

• 	 Four (4) 900·horsepower electric-driven vertical booster pumps, two (2) 
per pipeline to the SPOT DWP, working in parallel to move crude oil from 
the storage tanks through the measurement skids 

• 	 Two (2) measurement skids, one (1) located at the incoming pipeline 
from the existing ECHO Terminal, and one (1) installed and reserved for a 
future pipeline connection, providing helical turbine metering 
equipment, for metering incoming crude oil 

• Two (2) measurement skids, providing helical turbine metering 
equipment, for metering departing crude oil to SPOT DWP 

unit • 	 Three (3) vapor combustor units (2 permanent and 1 portable) to destroy 
volatile organic compound (VOC) vapors during crude oil tank loading, 
maintenance, or inspection activities when the tank roof has landed 

• 	 Vapors are only collected until the roof of the storage tanks begins to 
float; once the roof floats, vapors are not created during the loading 
operation 

• 	 Firewater pond with 600,000 barrel capacity 
• 	 Firewater pump system used to contain any fires 
• 	 Foam system for tank seal fire suppression 
• 	 System designed per National Fire Prevention Association (NFPA) 

requirements 

xi 
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Seven (7) aboveground steel storage tanks, with an interior steel floating 
roof and an exterior geodesic aluminum roof 
Each tank has 685,000 barrels (600,000 barrels working storage capacity) 
of crude oil storage capacity, for a total onshore storage capacity of 
approximately 4.8 million barrels (4.2 million barrels working storage) of 
crude oil 

Two (2) parallel 36-inch diameter 12.2-statute-mile (19.6-kilometer) long 
pipelines from the Oyster Creek Terminal to Shore Crossing 

Four (4) new MLVs along the right-of-way to perform isolation services 
Two (2) valves side by side at each location for each 36-inch (91.4
centimeter) pipeline 

Two (2) pig launcher /receivers located within the fence line of the 
Oyster Creek Terminal 
One (1) per 36-inch (91.4-centimeter) diameter pipeline 

xii 
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1 	 SPOT DEEPWATER PORT AIR PERMIT 
APPLICATION 

1 . 1 	 INTRODUCTION 

SPOT Terminal Services LLC (the Applicant), a subsidiary ofEnterprise Products Operating LLC, 
a Texas limited liability company, is proposing to develop the Sea Port Oil Terminal (SPOT) Project in the 
Gulf of Mexico to provide the United States with crude oil loading services on very large crude carriers 
(VLCCs) and other crude oil carriers for export to the global market (see Figure 1). The SPOT deepwater 
port (DWP) would be located in federal waters within the Outer Continental Shelf in Galveston Area Lease 
Blocks 463 and A-59, approximately between 27.2 and 30.8 nautical miles (31.3 and 35.4 statute miles, or 
50.4 and 57.0 kilometers), respectively, off the coast of Brazoria County, Texas, in water depths of 
approximately 115 feet (35.1 meters) (see Figure 2). 

The Applicant is filing an application for a license to construct, own, and operate the SPOT DWP 
pursuant to the Deepwater Port Act of 1974 (DWPA), as amended, and in accordance with U.S. Coast 
Guard (USCG) and U.S. Maritime Administration (MARAD) implementing regulations. The primary 
purpose ofthe SPOT Project would be to provide a safe and reliable long-term supply ofcrude oil for export 
to the global market. The Applicant either currently owns, or has access to, several crude oil pipelines from 
multiple sources that lead to numerous crude oil nearshore terminals owned and operated by the Applicant 
along the northern Texas Gulf Coast. 

The SPOT Project would provide crude oil loading services for VLCCs and other crude oil carriers 
that may provide the transport of U.S. crude oil for export. Based on its current design, the SPOT Project 
would have the capability of loading VLCCs and other crude oil carriers at a rate of up to 85,000 barrels 
per hour (bbl/h). The SPOT DWP would allow for up to two (2) VLCCs or other crude oil carriers to moor 
at the single point mooring (SPM) buoys via a hawser line. Floating connecting crude oil hoses and a 
floating vapor recovery hose would be routed through the buoy to support crude oil loading. If two ships 
were loaded at the same time, the loading rate of 85,000 bbl/h would be the maximum rate to both SPM 
buoys combined, not individually. The maximum frequency of loading VLCCs would be up to 365 per 
year, although other smaller crude oil transport vessels may be loaded. The crude oils to be exported by the 
SPOT Project range from ultralight crude to light crude to heavy grade crude oil. 

The SPOT Project would consist of both offshore/marine components and onshore storage/supply 
components. The onshore storage and supply components would consist of the Oyster Creek Terminal and 
the onshore pipelines to be constructed would support the SPOT Project. For the purposes of this air permit 
application, the onshore component is discussed for context only. The Applicant is filing for separate air 
permit authorizations under the Permit by Rule and Non-Rule Standard Permit programs with the Texas 
Commission on Environmental Quality (TCEQ) for the onshore component of the SPOT Project. 

1 
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The air quality permit sought by the SPOT Project is for the aggregated emissions originating from 
the offshore/marine components of the SPOT DWP. This application is being submitted to the U.S. 
Environmental Protection Agency (USEPA) Region 6 for a Prevention of Significant Deterioration (PSD) 
permit-to-construct under the New Source Review (NSR) and Part 71 (Title V) Source operating permit. 
The application comprises the following: 

• 	 Section I includes an overview of the facility, including a description of emission sources and 
an emissions summary. 

• 	 Section 2 includes an applicability analysis of federal and state air pollutant/air quality 
regulations. 

• 	 Section 3 includes a best available control technology (BACT) analysis ofstationary emissions 
sources. 

• 	 Appendix A includes permit application forms using the nearest adjacent state's (Texas) forms 
(TCEQ administrative forms). 

• 	 Appendix B provides facility maps and plot plans. 

• 	 Appendix C provides emission source flow diagrams. 

• 	 Appendix D provides estimation methodology and emission calculations. 

• 	 Appendix E includes TCEQ technical application tables (i.e., equipment information forms). 

• 	 Appendix F includes Reasonably Available Control Technology (RACT)/BACT/Lowest 
Achievable Emission Rate (LAER) Clearinghouse (RBLC) database search results. 

• 	 Appendix G includes BACT costs analysis sheets for marine loading control equipment. 

• 	 Appendix H includes other supporting documentation such as equipment specification sheets 
and brochures. 

• 	 Appendix I provides air quality dispersion modeling protocol. 

• 	 Appendix J provides air quality modeling analysis report. 

1.2 FACILITY OVERVIEW 

1.2.1 PROPOSED FACILITY 

As discussed in Section I.I, "Introduction," above, the SPOT Project would provide crude oil 
loading services for VLCCs and other crude oil carriers that may provide the transport ofU.S. crude oil for 
export. Based on its current design, the SPOT Project would have the capability of loading VLCCs and 
other crude oil carriers at a rate of up to 85,000 bbl/h. The SPOT DWP would allow for up to two (2) 
VLCCs or other crude oil carriers to moor at the SPM buoys via hawser line. The crude oil carriers would 
be connected with the SPM buoys by floating crude oil hoses and a floating vapor recovery hose. 
Submerged lines would extend from the SPM buoys to a pipeline end manifold (PLEM), and pipeline would 

4 
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extend from the PLEM to the platform. The maximum frequency of loading VLCCs would be up to 365 
per year, although other smaller crude oil transport vessels may be loaded. 

The main offshore components for the SPOT DWP would consist of: (I) the crude oil export 
pipelines; (2) the platform, including the crude oil loading pipelines and vapory recovery pipelines with 
associated PLEMs, and the vapor combustion units; (3) SPM buoys and interconnections; ( 4) service vessel 
moorings; and (5) anchorage areas and navigation. The offshore components are discussed in Section 1.2.3. 

In order to deliver crude oil from the Oyster Creek Terminal, two (2) collocated 36-inch (91.4
centimeter) outside diameter, 40.8-nautical-mile (46.9-statute mile, or 75.5-kilometer) crude oil export 
pipelines would be constructed from the shoreline crossing in Brazoria County, Texas, to the SPOT DWP. 

The offshore pipelines would connect to the SPOT DWP platform located in Galveston Area Lease 
Block 463, offshore Brazoria County, Texas, Gulf of Mexico. The platform would consist of an eight-pile 
jacketed platform sited in water depths ofapproximately 115 feet (35.1 meters). The fixed offshore platform 
would be comprised offour ( 4) decks, the lay down deck, main deck, cellar deck, and sump deck. Equipment 
that would be installed on the top side decks would facilitate the loading process and vapor recovery and 
destruction during the loading process. The equipment located on the platform is grouped into the following 
categories: Process Safety and Control, Metering, Pig Launchers/Receivers, Volatile Organic Compound 
(VOC) Vapor Combustors, Life Support/Life Saving, Navigational Aids, Utilities and Buildings and 
Structures. The SPOT DWP platform would be designed for a continuous and permanent living 
arrangement for a maximum of 20 personnel onboard. 

Appendix B provides general arrangement drawings ofmain and cellar decks of the platform. The 
production system block flow diagram ofthe overall operational process is included in Appendix C. Details 
on the air emission sources from the offshore/marine components ofthe SPOT DWP are provided in Section 
1.2.4. 

1.2.2 FACILITY LOCATION 
The SPOT DWP would be located in federal waters within the OCS in Galveston Area Lease 

Blocks 463 and A-59, approximately between 27.2 and 30.8 nautical miles (31.3 and 35.4 statute miles, or 
50.4 and 57.0 kilometers), respectively, off the coast of Brazoria County, Texas, in water depths of 
approximately 115 feet (35.l meters) (see Figure 2). 

Table 1 presents the proposed location for key components that would be fixed to the seafloor for 
the life ofthe SPOT DWP. 

Table 1 

SPOT DWP Component Locations 


117Platform Centroid 28· 27" 59.22·· N 95• 07 24.49"' w958,315.13 10,336, 961.65 
(35. 7) 

114SPM Buoy - East 28· 28" 29.10· N 2 960,985.54 10,339,933.02 95· 06 55.16"' w 
(34.7) 

1143 SPM Buoy - West 954,450.24 10,337,973.48 28' 28" 08.56"' N 95· 08 07.98"' w 
(34.7) 

5 
© 2019 SPOT Terminal Servkes LLC. All rights reserved. Copying this document or any portion of it is strictly prohibited. 21:1009836.0002 

http:10,337,973.48
http:954,450.24
http:10,339,933.02
http:960,985.54
http:958,315.13


SP.T 
Sea Port Oil Tenninal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

1.2.3 OFFSHORE COMPONENTS 
The SPOT Project's offshore/marine components would consist of the SPOT DWP and subsea 

pipelines. Figure 3 provides a schematic illustrating the offshore/marine components for the SPOT Project. 
The SPOT DWP would consist of the following components, as described below. 

Subsea Pipelines from Onshore to the SPOT DWP 

Two (2) collocated 36-inch (91.4-centimeter) outside diameter, 40.8-nautical-mile (46.9-statute
mile, or 75.5-kilometer) long crude oil pipelines would be constructed from the shoreline crossing in 
Brazoria County, Texas, to the SPOT DWP for crude oil delivery. These pipelines would connect the 
onshore crude oil storage facility and pumping station for the SPOT Project (the Oyster Creek Terminal) to 
the SPOT DWP. The crude oil would be metered at the offshore platform. Pipelines would be bi-directional 
for maintenance, pigging, changing crude oil grades, or evacuating the pipeline with water. 

Platform 

One (I) fixed offshore platform with eight (8) piles. The fixed offshore platform would be 
comprised of the four (4) decks with following main equipment: 

• 	 A sump deck with boarding shut-down valves and one (I) open drain sump; 

• 	 A cellar deck with four (4) departing crude oil pig launchers/receivers, and four (4) incoming 
vapor recovery pipeline pig receivers/launchers, two (2) diesel generators, and three (3) vapor 
combustion units; 

• 	 A main deck with one (I) crude oil lease automatic custody transfer (LACT) unit, one (I) oil 
displacement prover, power loop, living quarters, electrical and instrument building, and other 
ancillary equipment; and 

• 	 A laydown deck with crane laydown area. 
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Pipeline End Manifolds 

A total of four (4) PLEMs (two per SPM buoy) would provide the interconnection between the 
pipelines and the SPM buoys. Each SPM buoy would have two (2) PLEMs---0ne (I) PLEM for crude oil 
and one (I) PLEM for vapor recovery. Each crude oil loading PLEM would be supplied with crude oil by 
two (2) 30-inch (76.2-centimeter) outside diameter pipelines, each approximately 0.66 nautical mile (0.76 
statute mile, or 1.22 kilometers) in length. 

Each vapor recovery PLEM would transfer recovered vapor from the VLCC or other crude oil 
carrier from the PLEMs to the three (3) vapor combustion units on the platform topside via two (2) 16-inch 
(40.6-centimeter) outside diameter vapor recovery pipelines, each approximately 0.66 nautical mile (0.76 
statute mile, or 1.22 kilometers) in length. 

Single Point Mooring Buoys 

The SPM buoys serve to connect the floating lines to/from the VLCC to underbuoy hoses connected 
to the PLEMs. There would be two (2) SPM buoys. Each buoy would have: 

• 	 Two (2) 24-inch (60.9-centimeter) inside diameter crude oil underbuoy hoses connecting to the 
crude oil pipeline end manifold (PLEM); and 

• 	 Two (2) 24-inch (60.9-centimeter) inside diameter floating crude oil hoses connecting to the 
moored VLCCs or other crude oil carriers for loading. 

Each SPM buoy would also have: 

• 	 One(!) 24-inch (60.9-centimeter) inside diameter vapor recovery underbuoy hose connecting 
to the vapor recovery PLEM. 

• 	 One (I) 24-inch (60.9-centimeter) inside diameter floating vapor recovery hose to connect to 
the moored VLCC or other crude oil carrier for loading. 

Each floating hose would be approximately 800 feet long. 

Very Large Crude Carriers and Other Crude Oil Carriers 

The Applicant intends to use the worldwide fleet of available VLCCs and other crude carriers for 
the SPOT Project. VLCCs and other crude oil carriers would maneuver to the SPM buoys and, with 
assistance from support tugs, moor by mooring hawser lines to the SPM buoy. Up to two (2) VLCCs or 
other crude oil carriers could moor at the SPM buoys and connect to the DWP. Flexible hoses would be 
used to load crude oil from the SPOT DWP to the VLCCs and other crude oil carriers. Once the crude oil 
cargo is loaded, the flexible hoses would be disconnected and the VLCCs and other crude oil carriers would 
depart the SPOT DWP to transport the cargo to various export markets across the globe. Although the 
SPOT DWP is expected to primarily receive VLCCs, other crude oil carriers may be loaded at the SPOT 
DWP. 

1.2.4 STATIONARY AIR POLLUTANT EMISSION SOURCES 
The SPOT DWP platform based air emission sources with respective emission point numbers 

(EPNs) are listed below. 
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• 	 Three (3) marine loading vapor combustors (EPNs VCI, VC2, VC3); 

• 	 Two (2) diesel generators (1.5-megawatt (MW), EPNs OGEN!, DGEN2) for power 
generation; 

• 	 One (1) emergency (backup) diesel generator (0.6 MW, EPN EDGEN); 

• 	 Two (2) diesel firewater pump (0.8 MW, EPNs DFPI, DFP2); 

• 	 Two (2) pedestal cranes (0.44 MW, EPNs PC!, PC2); 

• 	 Three (3) diesel storage tanks (31,330 gallons, EPN DST!; 31,330 gallons, EPN DST2; and 
8,325 gallons, EPN DST3); 

• 	 One (1) vent boom (EPN VB) to discharge evaporative losses from draining of four (4) crude 
oil pipelines during pigging activities; 

• 	 Uncaptured marine loading emissions (EPN UL I); and 

• 	 Component fugitive emissions (EPN FUG). 

Table 2 summarizes the stationary air emission sources for the platform. Flow diagrams for these 
sources are included in Appendix C. It is also anticipated that fugitive emissions may be released from 
piping components (e.g., valves, flanges). More details on the air emission sources are provided in the 
following sections. 

Table 2 

SPOT Deepwater Port Stationary Air Emission Sources 


·R 

Vapor Combustors 

Diesel Generators 2 

Fugitive Emissions 
Uncaptured Loading Emissions 

Diesel Storage Tanks 3 

. ! 
Diesel Firewater Pumps 2 

Pedestal Cranes 2 

Emergency (Backup) Diesel Generator 

Vent Boom 

The facility potentially would emit the following types ofair pollutants: 

• 	 Criteria air pollutants, including carbon monoxide (CO), nitrogen dioxide (N02), particulate 
matter (PM) with an aerodynamic diameter less than or equal to I 0 microns (PMrn), PM with 
an aerodynamic diameter less than or equal to 2.5 microns (PM2.s), and sulfur dioxide (802); 
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• Ozone precursors, including nitrogen oxides (NOx) and VOCs; 

• Hazardous air pollutants (HAPs); and 

• Greenhouse gases (GHGs), including CO,, CH4, and N20. 

Diesel Generators 

Two (2) diesel generators would provide continuous power to the SPOT DWP platform. The diesel 
generators would provide power to various systems on the platform such as heating, ventilating, and air 
conditioning (HYAC); lighting; and safety systems. Each diesel generator would have a maximum rating 
of 1,530 kilowatts (kW) or 2,052 horsepower (hp) (2 x 100%). Only one generator would operate at a time; 
each generator would be rotated into service to allow for maintenance. The total operating hours for both 
diesel generators combined is 8,760 hours per year. The diesel generators would use ultra-low sulfur fuel 
(sulfur content of 15 parts per million by weight (ppmw) or less) and comply with New Source Performance 
Standards (NSPS) Subpart III! requirements. Appendix D provides tbe emission estimation methodology 
and detailed emission calculations for the diesel generators. The diesel generator specification sheet is 
provided in Appendix H. 

Uncaptured Marine Loading Emissions 

For the SPOT Project, vapors from ship loading operations would be collected using methods that 
achieve a 99% collection efficiency, which is Category 1 as listed in TCEQ's Marine Loading Collection 
Efficiency Guidance (TCEQ 2016). The uncaptured marine loading VOC emissions are estimated as 1 % of 
total marine loading VOCs. The collected vapors are routed to the vapor combustors with a minimum VOC 
Destruction Removal Efficiency (DRE) of 95%. The uncaptured marine loading emission calculations are 
provided in Appendix D. 

Vapor Combustors 

The SPOT Project would utilize three (3) VOC vapor combustors to destroy up to 95% of VOCs 
being emitted during the loading process of VLCCs and other crude oil carriers. As discussed in Section 
3.7.3, BACT analysis, this technology was selected because it is technically feasible, most reliable and safe, 
and has the highest VOC destruction rate of the alternatives examined as technically feasible. It also meets 
the Project's objectives as proposed and is economically feasible. 

The vapor combustors would utilize high combustion temperatures to achieve VOC destruction. 
The VOC vapors displaced during VLCC loading would be enriched to ensure destruction of the VOCs to 
a 95% level. The enrichment would be conducted using propane, which would be stored on the platform in 
transportable International Maritime Organization/United Nations (IMO/UN) tanks for the vapor 
combustors. The Applicant has designed the SPOT DWP platform to be capable of storing approximately 
32,772 gallons (124,055 liters) of propane for all users; therefore, the SPOT DWP could accommodate 
about 15 VLCC loadings between propane shipments. The propane enrichment is expected to be only 
required for the first 10 to 15% of the loading period depending on the type of crude loaded and other 
factors. Additionally, propane would be used as pilot gas for the vapor combustors. The vapor stream for 
the vapor combustion process is monitored by oxygen analyzers to ensure the correct propane to voe gas 
mixture enters the combustor for efficient combustion and destruction ofVOCs. During loading, the vapor 
combustors would reach temperature at or above 1,200 degrees Fahrenheit (°F) (648.9 degrees Celsius 
[°C]). The flame for the vapor combustion unit would be completely enclosed, thereby reducing radiant 
heat impacts and visibility to any passing ships. 

10 
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The overall voe vapor combustion system consists of three (3) voe combustor stacks and two 
(2) vapor safety and injection skids, all located on the main deck ofthe platform; and three (3) blower skids 
and three (3) vapor combustors, all located on the platform's cellar deck. The vapor combustors would 
allow for the vapor transferred from the VLees or other crude oil carrier during loading to be combusted 
and, therefore, minimize overall voe air emissions. 

The combined vapor/propane gas mixture would flow into vapor scrubbers on the blower skids for 
any liquid removal. The vapor blowers would send the combined vapor/propane gas to the combustors for 
combustion. The liquid from the vapor scrubbers would go to the vent scrubber (i.e., closed drain sump). 
Air would be provided via louvers located on the exhaust stack to assist in the efficient combustion of the 
combined vapor/propane gas. The system would be protected by detonation arrestors located on the inlet 
of the combustor skid to prevent flames from propagating back into the system. After combustion, the 
combustor exhaust gas would exit via the combustor stacks into the atmosphere. Appendix D provides 
emission estimation methodology and detailed emission calculations for vapor combustors. The 
manufacturer's brochure for the vapor combustor is provided in Appendix H. 

Emergency Backup Diesel Generator 

There would be one (I) emergency back-up generator on the SPOT DWP platform's main deck for 
use in the event the main diesel generators fail to operate. This generator would provide power to the 
emergency power system, which maintains emergency lighting, communication, safety control system, and 
navigational aids. The emergency generators would have a routine operational limit of 100 hours per year 
to accommodate required maintenance/testing operation. The engine would use ultra-low sulfur fuel (sulfur 
content of 15 ppmw or less) and comply with NSPS Subpart III! requirements. Appendix D provides 
emission estimation methodology and detailed emission calculations for the emergency generators. The 
equipment specification sheet is provided in Appendix H. 

Pedestal Cranes 

The two (2) pedestal cranes would move personnel, equipment, and consumables to, from, and on 
the platform. They would be located at opposing locations on the main deck of the platform. The pedestal 
cranes require an independent diesel engine on each crane so they may be operated in the event of power 
loss. The pedestal cranes would have an adjustable height boom and would rotate around a turret to provide 
access to the platform. Each crane would have a diesel engine with a maximum rating of 439 kW or 589 
hp. Each pedestal crane would operate 12 hours per day (total 4,380 hours per year), would use ultra-low 
sulfur fuel (sulfur content of 15 ppmw or less), and comply with NSPS Subpart !III requirements. Appendix 
D provides emission estimation methodology and detailed emission calculations for the pedestal cranes. 

Diesel Firewater Pumps 

Two (2) diesel engine driven firewater pumps would provide water for firefighting on the platform. 
The diesel engine driven firewater pumps provide water to the aqueous film-forming foam tanks for foam 
deluge. The firewater pumps would have a routine operational limit of 100 hours per year to accommodate 
required maintenance/testing operations. They would use ultra-low sulfur fuel (sulfur content of 15 ppmw 
or less) and comply with NSPS Subpart III! requirements. 

Vent Boom 

The closed drain and vent system consists of one (1) vent boom, one (I) closed drain sump (i.e., 
vent scrubber), and two (2) closed drain pumps. The closed drain and vent system safely discharges vented 
vapors from the vent scrubber during crude oil pipeline pigging operations and the relief valve releases 
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vapors on the SPOT DWP platform. The vent boom allows the pressure to safely be released due to the 
crude oil pigging operations and relief valve releases. The closed drain system is a dedicated drain system 
for fluids that may contain hydrocarbons and ensures that these fluids are safely and efficiently captured 
and processed. The fluids from the closed drains, vapor scrubbers, liquid relief (i.e., liquid pressure relief 
valves), vent sources, and hydrocarbons collected from the open drain sump are collected in the closed 
drain/vent scrubber. Any liquids in the closed drain/vent scrubber are pumped by the closed drain pumps 
to a temporary off-loading tank for removal by a barge, transferred back into the process, or drained directly 
to the boat landing for removal by a barge. The vapors from the closed drain/vent scrubber pass through a 
detonation arrestor and are released to the atmosphere via the vent boom. The vent boom is located on the 
northeast comer of the platform's Main Deck to take advantage of the prevailing winds and so it is a 
maximum distance from the living quarters. 

Pipeline pigging operations maintain the efficiency and safety of the pipelines. The crude oil 
loading pipeline pigging contributes emissions only when the pig trap is drained into the closed drain/vent 
scrubber. The drained liquid displaces hydrocarbon vapor, which is vented. Four (4) crude oil loading 
pipeline pig launchers/receivers would serve pigging operations through the loading pipelines from the 
SPOT DWP platform to the PLEMs (round-trip pigging). Each pipeline loop is assumed to be pigged once 
per week. Each pig trap would be drained once per week (four [4] pig traps). The evaporative losses 
expected from the closed drain sump due to crude oil pipeline pigging are presented in Appendix D. 

Similarly, four (4) incoming vapor recovery pipeline pig launchers/receivers would serve round
trip pigging operations through the vapor recovery pipelines between the platform and PLEMs. Each 
pipeline loop is assumed to be pigged once per week. The vented gas coming from either the pig receiver 
or the pig launcher would be nitrogen, which is used to move the pig through the pipe, while hydrocarbon 
vapors that are pushed ahead of the pig would be directed to the vapor combustors. The emissions from 
pigging ofvapor lines are accounted for in the overall vapor combustors emissions estimate (Appendix D). 

Diesel Fuel Storage System 

Diesel is a critical fuel on the facility, since it is consumed by the engines on the platform and is 
the only fuel source for the power generators. Diesel would be stored on the platform in two (2) diesel tanks 
(31,332 gallons each) and one (I) crane pedestal diesel tank (8,316 gallons). The crane pedestal diesel 
storage tank is used to provide diesel to the two (2) pedestal cranes. This is about 18 days ofstorage capacity 
for normal operations. These tanks would be periodically re-filled via supply boat. Diesel would be 
transferred from the platform storage to the users' day tanks via a transfer pump skid. The working 
breathing losses from the diesel storage tanks are estimated using the USEPA Tanks Program (Version 
4.0.9d) and presented in Appendix D. 

Fugitive Emissions 

During facility operation, there is a potential for fugitive emissions from piping components, such 
as from pipe flanges and valves and other components. There may also be minor emissions ofpropane from 
propane vaporizers and propane diesel transfer pumps and piping. The measures considered in the design 
and operation of the SPOT DWP to minimize generation of potential fugitive emissions are discussed in 
Section 3.7.5. To determine potential fugitive emissions, piping component counts were estimated based 
on proposed process equipment to be installed at the SPOT DWP. The component fugitive emissions were 
calculated using Oil and Gas Production Operation emission factors from TCEQ' s Fugitive Guidance 
(2018) and are presented in Appendix D. 
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Insignificant Emission Sources 

The platform deck drains capture storm water along with any oils or grease drips, and route water 
to the platform open drain sump. The sump system would skim the oils and, using a baffle/weir system, 
pump it to the vent scrubber (i.e., closed drain sump) via collection system pumps. Any collected liquids 
are pumped by the closed drain pumps to a temporary off-loading tank for removal by a barge or transferred 
back into the process. Normally, a negligible amount of oil is expected in the open drain sump, which is 
captured and processed as described above. The platform based sanitary wastewater system is not expected 
to produce any relevant emissions. 

1.3 ESTIMATED EMISSION INVENTORY 

The stationary air emission sources at the SPOT DWP facility include the emissions sources on the 
fixed offshore platform. Table 3 provides a summary offacility-wide emissions in tons per year (tpy). GHG 
emissions are reported in terms of C02 equivalents (C02e ). Table 4 summarizes emissions of individual 
HAPs (as defined under federal regulation). Table 5 summarizes emissions of individual GHGs. The 
emissions estimation methodology and detailed emission calculations are presented in Appendix D. 

Emission Source 

Vapor Combustor (3) 

Diesel Generators (2) 

Emergency (Backup) Diesel 
Generator ( 1 ) 


Diesel Firewater Pumps (2) 


Pedestal Cranes (2) 


Diesel Storage Tank (3) 


Vent Boom ( 1 ) 


Uncaptured Loading 

Emissions 

Table 3 
SPOT Annual Air Emissions (tons per year) 

Pollutants (tons per year) 

NOx CO S02 PM10 PM2 5 VOC HAP C02e 

129.95 260 36.71 7.19 7.19 1,418.52 66.50 159,257 

90.34 15.25 0.11 0.79 0.79 0.79 0.1 10,546 

0.34 0.31 0.0005 0.01 0.01 0.34 0.0004 44 

1.14 0.62 0.0013 0.036 0.036 1.14 0.0012 127 

1.7 14.86 0.03 0.08 0.08 0.81 0.03 3,028 

0.00 0.00 0.00 0.00 0.00 0.023 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 2.04 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 283.41 13.37 253 

Fugitives 0.00 0.00 0.00 0.00 0.00 22.81 3.12 

Key: 
HAP = hazardous air pollutant 
PAH = polynuclear aromatic hydrocarbons 
TAP =toxic air pollutant 
TAP "'toxic air pollutant 
tpy = tons per year 
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Table 4 

SPOT Annual HAP Air Emissions (tons per year) 


Air Pollutant Annual Emissions (tpy) 

Acetaldehyde 0.00 

Acrolein 0.01 

Benzene 8.44 

Cumene 0.12 

Ethylbenzene 0.89 

Formaldehyde 0.01 

Hexane 62.63 

i-Octane 0.16 

PAH 0.02 

Toluene 7.62 

m 8: p Xylenes 2.59 

oXylene 0.65 

H,S (TAP) 1.20 

Total HAPs 83.11 

Total H,S (TAP) 1.20 
Key. 
HAP = hazardous air pollutant 

PAH = polynuclear aromatic hydrocarbons 

TAP= toxic air pollutant 

tpy = tons per year 


Table 5 
SPOT Annual Greenhouse Gas Emissions (tons per year) 

Annual Emissions 	 Annual Emissions 
Air Pollutant 	 (tpy) (as C02e)(tpy) 

Carbon Dioxide (C02) 171,420 171,420 

Methane (CH,) 5.45 1,623.2 

Nitrous Oxide (N20) 8.57 214.14 

Total Greenhouse Gases (GHG) - 173,257 
Key. 

tpy = tons per year 

C02e = carbon dioxide equivalents 


1.4 	COMPARISON OF PROJECT LOCATION AND voe CONTROL 
TECHNOLOGY ALTERNATIVES 

A detailed evaluation of alternatives was conducted for a range of reasonable alternatives to the 
SPOT Project's proposed action in accordance with the requirements of NEPA. To be reasonable, the 
alternatives must: (I) satisfy the proposed Project's basic purpose and need; (2) have the ability to meet 
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the proposed Project's objectives; (3) be technically and economically feasible and practical; and (4) avoid 
or substantially lessen a Project's potential effects. 

The discussion below is excerpted from the larger alternative analysis prepared for the application 
for a license under the DWPA and focuses on air quality specific aspects of the following: 

• 	 Offshore Versus Onshore Project; and 

• 	 VOC control technology and design alternatives. 

1.4.1 OFFSHORE VERSUS ONSHORE PROJECT 
In evaluating the SPOT Project based upon the Purpose and Need, the Applicant determined that 

an offshore DWP is preferable to onshore crude export solutions. Enterprise Products Operating LLC, 
which owns SPOT Terminal Services LLC, currently operates several docks along the Texas Gulf Coast 
that provide crude oil export services and service smaller crude oil carriers. In order to load VLCCs, crude 
oil must be lightered-a process that involves smaller crude oil carriers loading at docks onshore and 
transporting the loaded crude oil offshore to be transferred and loaded onto VLCCs and other crude oil 
carriers. The limiting factor for onshore docks receiving VLCCs is the depth of harbors and inland 
waterways of the U.S. Gulf of Mexico coast. The draft of a fully loaded VLCC in calm sea states is 
approximately 75 feet (22.9 meters). Therefore, current lightering operations occur in the offshore Gulf of 
Mexico, where water depths are sufficient to accommodate the complete loading of a VLCC. 

Given the Project's need to load up to 365 VLCCs per year (on average, each VLCC is capable of 
carrying approximately 2 million barrels of crude oil), it is not viable to increase its current onshore 
operations by constructing or expanding onshore loading facilities for the following reasons: 

• 	 Onshore loading would increase vessel traffic and air pollutant emissions in inland waterways; 

• 	 Expansion of onshore loading docks and facilities would likely lead to increased air quality 
impacts within and along the coastal waters of Texas; 

• 	 Multiple loadings of crude oil creates VOC vapor emissions for each loading; 

• 	 Offshore lightering does not typically include vapor recovery, thereby allowing for increased 
air emissions; 

• 	 Construction of onshore facilities capable of loading of VLCCs would require significant 
dredging and create construction related air pollutant emissions. 

The Applicant, through the proposed use of a DWP option, would eliminate these air quality impacts. 

1.4.2 EVALUATION OF TECHNOLOGY AND DESIGN ALTERNATIVES 

Offshore Crude Oil Terminal Design Alternatives 

The Applicant examined three offshore crude oil terminal designs for consideration in selecting 
the design alternative for the SPOT Project. These include: (1) fixed platform with a berth for VLCCs; 
(2) Fixed platform with a SPM buoy; and (3) SPM buoy without a fixed platform. 

15 
© 2019 SPOT Terminal Services LLC. All rights reserved. Copying this document or any portion of it is strictly prohibited. 	 21:1009836.0002 



SP$T 
Sea Port Oil Tenninal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

The Applicant selected a fixed platform with SPM buoy for the offshore crude oil terminal design, 
as it meets the objectives of the Project as defined. In addition, the selected alternative allows the best 
solution to minimize air quality impacts. 

With a fixed support platform at the DWP, a crude oil loading operation is able to gain the 
following benefits: 

• 	 VOC Processing: Loading operations can more easily incorporate vapor recovery and the 
removal of voes from the vapors, thereby greatly reducing voe emissions. 

• 	 Pigging Operations: Pigging operations are used for: (a) integrity management through the 
use of smart pigs to monitor the integrity of the pipeline; and (b) the use of pigs between 
different crude oil grade loadings to ensure no mixing occurs. A platform facilitates safe, cost 
effective pigging operations and allows for capture of VOC emissions for controlled emission. 

• 	 Loading Operations: A manned, fixed platform near the VLCC loading operation would allow 
for continuous visual monitoring, control, and quick response time to any adverse events that 
could produce air quality impacts if undetected. 

1.4.2.1 Volatile Organic Compound Control Technology Alternatives 

The use of a fixed platform provides an opportunity to control VOC emissions from crude oil 
loading that other proposed offshore projects without a fixed platform could accommodate. In addition to 
submerged loading of crude oil into tanks aboard crude oil carriers to minimize splashing and turbulence 
that generates VOC vapors, several methods for controlling VOC emissions have been considered. These 
include: 

• 	 Vapor Recovery Technologies 

o 	 Cryogenic Condensation: Cryogenic condensation uses temperature and pressure variation 
to condense the VOCs out of the inert vapor. In this process, the VOC mixture displaced 
from the tank is compressed, condensed, dehydrated, and cooled via cascade refrigeration 
unit to achieve the desired VOC recovery. 

o 	 Absorption - Absorption is a process in which atoms or molecules transfer from a gas phase 
into a liquid phase. The vapor stream containing the VOCs is compressed from near 
atmospheric pressure to approximately 150 pounds per square inch (gauge) (psig) for 
optimal VOC recovery. A portion of the crude oil being loading onto the crude oil carrier 
is diverted to a refrigerated chiller to reduce its temperature and consequently its true vapor 
pressure. The chilled crude oil is then contacted with the vapor stream in an absorber vessel 
where the VOC vapors are condensed and absorbed into the liquid crude oil stream. The 
chilled crude oil and condensed VOCs are reinjected into the loading line and into the crude 
oil carrier. 

o 	 Membrane Technology: The membrane process for VOC removal utilizes a specialized 
membrane to separate the VOCs from the recovered vapors. This technology is an addition 
to the typical absorption process that is discussed above and is used to remove additional 
VOCs that were not removed during the absorption process. After recovered vapors leave 
the absorption system, they would flow into a membrane where the differential pressure 
(due to a vacuum pump on one side of the membrane) drives the VOCs across the 
membrane and filters voes from the vapors before they are released into the atmosphere. 
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o 	 Absorption with Adsorption: This method utilizes a combination of adsorption and 
absorption technologies to achieve~VOC recovery of the recovered vapors. The recovered 
vapors' first pass through one or multiple adsorber beds. A two-stage vacuum pump system 
is used to regenerate the activated carbon vessels after they become saturated with VOCs. 
The discharge gases of the vacuum pumps are routed through a single absorber column 
where the VOCs are absorbed into a circulating lean oil stream. The lean oil stream along 
with the recovered VOCs are collected at the base of the absorber column and pumped 
back into the oil flow of the vessel being loaded. 

• 	 Vapor Combustion Technologies 

o 	 Vapor Combustor: Vapor Combustion Units (VCUs) utilize high combustion temperatures 
in an enclosed stack to achieve VOC destruction. The VOC vapors displaced from tanker 
loading are enriched with propane, as needed, to a minimum of 164 British thermal units 
per standard cubic foot (Btu/scf) to ensure combustion would be hot enough(> l,200°F) 
to destroy the VOCs. Propane would be supplied from International Organization for 
Standardization (ISO) tanks. 

o 	 Process Flare: Process flare fuel supply components are almost identical to the vapor 
combustor. However, combustion occurs from a burner tip in open air. There is less control 
ofcombustion temperature and residence time, and the flame is visible in all directions. To 
maintain high destruction removal efficiency, a flare must maximize tip velocity, have a 
continuous burning pilot, and waste gas heating value should be greater than 300 Btu/scf. 

These VOC control technologies were evaluated in a BACT analysis as presented in Section 3.7.3 
to select the technology that maximizes VOC reduction through consideration of technical feasibility, and 
most effective reduction in VOC considering cost and other collateral air quality impacts. Vapor combustor 
units were selected at the completion of the analysis. This would provide a 95% reduction in VOC vapor 
emissions from crude oil loading. 

1.4.2.2 Location of Volatile Organic Compound Vapor Combustor 

The requirements ofthe vapor combustor to function with the proposed VLCC loading rates (up to 
365 VLCCs per year) drive the selection of the most appropriate location for the vapor combustor. The 
vapor combustor consists of four main components: dock safety skids, vapor blowers, staging skids, and 
three vapor combustors (each approximately 80 feet [24.4 meters] tall). An adequate supply of electrical 
power for the vapor blower motor, instrument air for all control valves and propane for inert enrichment 
are also considerations in selecting the proper location for the control system. 

The following alternatives for the location of the vapor combustor were evaluated. 

• 	 Ship-based, portable (placed on VLCCs or other visiting crude oil carriers); 

• 	 SPM buoy-based; 

• 	 Support vessel-based, adjacent to a buoy or VLCC; and 

• 	 Onshore (with vapor return line to shore). 
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Platform-based Vapor Combustor 

A platform-based vapor combustor would be placed with the required equipment on the fixed 
platform, which is located approximately I statute mile (1.6 kilometers) from each SPM buoy. To transport 
the voes to the platform for destruction, a VLee vapor manifold would be connected to a floating hose 
that runs from the VLee to the SPM buoy. The buoy would be connected via a flexible hose to the PLEM 
located on the sea floor. The PLEM is then connected to the fixed platform via two vapor recovery pipelines. 
The fixed platform would be able to provide the necessary utilities (electric, instrument air, and propane 
for inert enrichment) since it has adequate space to accommodate this equipment. The vapor combustor' s 
location on the platform is a safe location that would keep the l,200°F (648.9°e) vapor combustor 
temperatures away from crude oil loading and away from the VLee or other crude oil carrier. This option 
would meet the vapor combustor requirements, satisfy the Project objective to reduce voe emissions, and 
therefore is the selected location option. 

Ship-based Portable Vapor Combustor (Placed on VLCCs or Other Crude Oil Carriers) 

Placement of the vapor combustor on VLees or other crude oil carriers was evaluated. Upon 
evaluation of this option, the following key requirements could not be met and, therefore, this option was 
dismissed: 

• 	 voe control equipment would need to be lifted onto VLees or smaller crude oil carriers. 
Typically, adequate crane capacity is not available onboard these vessels to lift the required 
voe equipment components and would not be conducive for use with the worldwide tanker 
fleet; 

• 	 Deck space and deck area that can accommodate weighted loads typically is not adequate to 
accommodate the vapor combustors on the main deck ofthe VLees or other crude oil carriers; 

• 	 A stable deck area that does not oscillate or vibrate to set the equipment is not available. There 
is not a viable method to secure the equipment to the VLee deck (no welding allowed); as a 
result, the equipment would become unstable and unsafe to operate; and 

• 	 Adequate instrument air, electrical power, and propane for inert gas enrichment would not be 
available on the existing worldwide fleet of VLees and smaller crude oil carriers that would 
call on the DWP. 

SPM Buoy-based Vapor Combustor 

Placement of the vapor combustor on the SPM buoy was also evaluated. Upon evaluation of this 
option, the following key requirements could not be met and, therefore, this option was dismissed. 

• 	 An adequate footprint to accommodate the vapor combustor is not available on the SPM buoy; 

• 	 Stable deck areas that do not oscillate or vibrate are not available because the buoy oscillates 
in varying sea state conditions; and 

• 	 Adequate instrument air, electrical power, and propane for inert gas enrichment is not available 
nor is there space to add equipment to produce it. 
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Support Vessel-based Vapor Combustor (Adjacent to a SPM Buoy, VLCC, or Other Crude Oil 
Carrier) 

Placement of the vapor combustor on a support vessel that could be moored alongside a VLee or 
other crude oil carrier or SPM buoy was evaluated. Upon evaluation of this option, the following key 
requirements could not be met and, therefore, this option was dismissed: 

• 	 A purpose-built support vessel mounted voe recovery system would be required. A concept 
vessel has been operated in Japan using cryogenic recovery to treat very small volumes ofVOe 
vapors. However, use of vapor combustors on a dedicated vessel has not been attempted; 

• 	 Due to space constraints, this concept utilizes a cryogenic process for voe recovery. As such, 
this method does not provide the proven space for the placement of vapor combustors; and 

• 	 Stable areas that do not oscillate or vibrate are not available on a vessel for placing the 
equipment. 

Onshore Vapor Combustor 

Placement of the vapor combustor onshore was also evaluated. The vapors would need to be 
transported in a new dedicated pipeline about 40.8-nautical-mile ( 46.9-statute mile, or 75.5-kilometer) to 
the onshore terminal for destruction. Gas compression equipment would be required on the platform to 
raise the pressure of the vapors from just above atmospheric pressure to a nominal pressure necessary to 
push the vapors onshore. The footprint and electric requirements for the required compression would 
require more space for compressor and additional electric generation equipment on the fixed platform than 
the proposed vapor combustor. The environmental footprint, cost, and complexity of the SPOT Project 
would increase. Incrementally, to transport the VOe vapors to shore would require approximately a 40.8
nautical-mile (46.9-statute mile, or 75.5-kilometer) or longer pipeline to transport the voe vapors, thus 
leading to an increase of seafloor disturbance with the addition of a pipeline. Therefore, there is no 
advantage to locating the vapor combustor onshore and, as a result, the onshore location of the vapor 
combustor was eliminated from consideration. 

19 

© 2019 SPOT Terminal Services LLC. All rights reseived. Copying this document or any portion of it is strictly prohibited. 	 21:1009836.0002 



SP@T 
Sea Port Oil Tenninal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

2 REGULATORY APPLICABILITY 
2.1 FEDERAL AIR REGULATIONS 

The Deepwater Port Act (DWPA) (33 United States Code [U.S.C.] 1501, et seq.) governs licensing 
of deepwater ports (DWPs). The processing of deepwater port license applications (DPLAs) is delegated 
to the U.S. Maritime Administration (MARAD) and the U.S. Coast Guard (USCG). A 1994 Memorandum 
of Understanding (MOU) between various federal agencies established the jurisdictional responsibilities 
for offshore facilities and roles in reviewing DPLAs. For DPLAs, the U.S. Environmental Protection 
Agency (USEPA) administers Federal Clean Air Act (CAA) requirements and reviews air quality analyses 
of National Enviromnental Policy Act (NEPA) documents, air quality permit applications, and modeling 
analyses. Note that the Outer Continental Shelf Lands Act (OCSLA; 43 U.S.C. 1334(a)(8)) does not apply 
toDWPs. 

Under the CAA, the USEPA has established National Ambient Air Quality Standards (NAAQS) 
and states have adopted enforceable plans to meet or stay below the standards. Air quality regulations 
associated with the CAA are codified under Title 40, Parts 50-99 ofthe Code ofFederal Regulations (CFR). 
This section summarizes federal air regulations that establish emission limits and/or operation conditions 
that apply to the proposed facility's emission sources. 

2.1.1 	 NEW SOURCE PERFORMANCE STANDARDS 
Section I I I of the CAA authorizes the USEPA to develop technology-based standards that apply 

to specific categories of stationary sources. These standards are referred to as New Source Performance 
Standards (NSPS) and are found in 40 CFR 60. The NSPS apply to new, modified, and reconstructed 
affected facilities in specific source categories. These standards are intended to promote use of the best air 
pollution control technologies, taking into account the cost ofsuch technology and any other non-air quality, 
health, and enviromnental impact and energy requirements. 

Subpart 1111 - Standards of Performance for Stationary Compression Ignition Internal 
Combustion Engines 

SPOT DWP's diesel-powered emergency (backup) generator, fire water pumps, pedestal cranes, 
and diesel generators are subject to NSPS Subpart III!, which establishes emission standards for new 
stationary compression ignition internal combustion engines. The rule provides various emissions standards 
based on the engine's use, manufacture date, engine configuration, and engine size. The applicable 
standards associated with the equipment would be dependent on the final engine selection. 

2.1.2 	 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR 
POLLUTANTS 

Section I 12 of the CAA authorized the USEPA to develop technology-based standards that apply 
to specific categories of stationary sources that emit hazardous air pollutant (HAPs). These standards are 
referred to as National Emission Standards for Hazardous Air Pollutants (NESHAP) and are found in 40 
CFR 61 and 40 CFR 63. NESHAP can apply to major and/or area (minor) sources ofHAPs. A major source 
ofHAPs emits IO tons per year (tpy) or more of an individual HAP or 25 tpy or more of any combination 
of HAPs. To be classified as a minor source, HAP emissions must be less than these thresholds. 
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For the SPOT DWP, the annual emissions of an individual HAP would be greater than 10 tpy and 
the total annual emissions of all HAPs would be greater than 25 tpy. Therefore, the facility would be a 
major source of HAPs. 

Subpart Y - National Emission Standards for Marine Tank Vessel Loading Operations 

NESHAP Subpart Y establishes Maximum Achievable Control Technology (MACT) standards for 
marine tank loading operations for sources that are major for HAPs. In particular, 40 CPR 63.562b(4) would 
apply to the SPOT DWP. It states that the owner or operator ofa new major source offshore loading terminal 
shall reduce HAP emissions from marine tank vessel loading operations by 95 weight-percent, as 
determined using methods in §63.565 (d) and (1). The SPOT loading operations would comply with this 
requirement through use ofvapor combustors. The requirements under 40 CPR 63.562b(3) would not apply 
to the SPOT DWP as they are not applicable to offshore loading terminals. 

Subpart ZZZZ - National Emission Standards for Hazardous Air Pollutants for 
Stationary Reciprocating Internal Combustion Engines 

NESHAP Subpart ZZZZ establishes emission and operating requirements for HAPs emitted from 
stationary reciprocating internal combustion engines located at major and area sources of HAP emissions. 
This subpart also establishes requirements to demonstrate initial and continuous compliance with the 
emission limitations and operating limitations. Since the SPOT DWP would be a major source of HAPs, 
the emergency backup diesel generator, diesel fire water pumps, crane engines, and diesel electric generator 
engines would be subject to the requirements of NESHAP Subpart ZZZZ. In accordance with 40 CPR 
63 .6590(b )(i), the engines do not have to meet the requirements of NESHAP Subpart ZZZZ and of 
NESHAP Subpart A except the initial notification requirements. 

New Source Review/Prevention of Significant Deterioration 

NSR is the preconstruction permitting program under Parts C and D of the CAA. New major 
sources or major modifications to existing major sources must undergo NSR review before construction 
and/or modification activities are initiated. PSD refers to the review process for air pollutant emissions 
from sources located in areas designated as attainment or unclassified with respect to the NAAQS. 
Nonattainment New Source Review (NNSR) refers to the review process for air pollutant emissions from 
sources located in areas designated as nonattainment with respect to the NAAQS. 

The NSR requirements applicable to the SPOT DWP were discussed with USEPA Region 6. The 
USEPA stated that ozone nonattainment requirements applicable in Brazoria County (the nearest land area 
to the DWP) would not apply to offshore DWP located in federal waters. Based on this consultation, federal 
PSD permit application requirements would apply to the Project. 

The PSD requirements are promulgated in 40 CPR 52.21. For new sources, the PSD program is 
applicable only to sources that are defined as major sources under the PSD program. A new facility is 
defined as a major source ifit has the potential to emit (PTE) any criteria pollutant regulated under the CAA 
in amounts equal to or exceeding 100 or 250 tpy. The 100 tpy threshold applies only to 28 distinct source 
categories listed in 40 CPR 52.21. The 250 tpy threshold applies to all other categories. Since SPOT DWP 
does not belong to any of the 28 listed source categories, the 250 tpy threshold is used to determine if the 
facility is a major source under the PSD program. 

Table 6 compares SPOT DWP's estimated emissions to PSD thresholds and significant emission 
rates as defined under the PSD program. Based on calculations ofthe facility's PTE, and per the definitions 
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in 40 CFR 52.21, the SPOT Project would be a new major stationary source for VOC and carbon monoxide 
(CO), and subject to PSD review. 

After a determination that PSD review is required, all pollutants that exceed specified "significant 
emission rates" are included in the PSD review for the facility. Therefore, nitrous oxide (NO,), and 
greenhouse gas (GHG) emissions from the facility are subject to PSD review because their emission are 
greater than the corresponding significant emission rates thresholds. In addition, the facility would be a 
major source ofHAPs. 

Table 6 

Comparison of SPOT Deepwater Port Air Emissions to PSD Thresholds 


PSD 
PSD Significant 

Annual Threshold Emission Subject to PSD 
Air Pollutant Emissions (tpy) (tpy) Rates (tpy) Modeling? 

Nitrogen Dioxide (N02) 223.50 250 40 Yes 

Carbon Monoxide (CO) 291 250 100 Yes 

Volatile Organic Compounds (VOCs) 1,729.90 250 40 Yes 

Particulate Matter (PM) 8.11 250 25 No 

Particulate Matter with an 8.11 250 15 No 
aerodynamic diameter less than or 
equal to 10 microns (PM10) 

Particulate Matter with an 8.11 250 10 No 
aerodynamic diameter less than or 
equal to 2.5 microns (PM2.s) 

Hazardous Air Pollutants (HAPs) 83.11 N/A N/A N/A 

Sulfur Dioxide (S02) 36.85 250 40 No 

Hydrogen Sulfide (H2S) 1.20 NA 10 No 

Greenhouse Gases (GHG; as Carbon 173,257 75,000 NA N/A 
Dioxide equivalents [CO,e]) 
Key: 
tpy = tons per year 

PSD = prevention of significant deterioration 

SER =significant emission rate 

HAP = hazardous air pollutant 

C02e = carbon dioxide equivalents 


Prevention of Significant Deterioration (PSD) review includes the following components: 

• 	 A best available control technology (BACT) analysis to identify the maximum degree of 
emission reduction for each pollutant subject to PSD by talcing into account technical feasibility 
and energy, environmental, and economic impacts. The BACT analysis for the SPOT DWP is 
presented in Section 3. 

• 	 An air quality analysis (AQA) ofthe ambient impacts to demonstrate that new emissions would 
not cause or contribute to a violation of any applicable NAAQS or PSD increment. The air 
dispersion modeling protocol and AQA for the SPOT DWP are presented in Appendix I and J, 
respectively. 
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• 	 An additional impacts analysis to assess any potential impacts on soils, vegetation, additional 
industrial/residential growth, and visibility caused by emission increases of regulated 
pollutants. The scope of the additional impacts analysis is dependent on site conditions and is 
discussed in the AQA. 

Title V Operating Permits 

Title V ofthe CAA requires operating permits for major sources. These permits are regulated under 
40 CFR Part 71. The operating permits outline the emission limits and operating conditions applicable to 
the emission units at a major source. A source is defined as a major source under the Title V operating 
permit program if its annual potential to emit equals or exceeds any of the following thresholds: 

• 	 JOO tpy ofa regulated air pollutant (except GHGs); 

• 	 I 0 tpy of an individual HAPs; or 

• 	 25 tpy of any combination of total HAPs. 

The facility-wide emissions listed in Table 6 indicate that the Project is subject to Title V 
permitting, as NOx, CO, and VOC would exceed the JOO tpy threshold for annual emissions. In addition, 
the facility would be a Title V major source of HAPs. 

Greenhouse Gas Mandatory Reporting Rule 

The USEPA has promulgated monitoring, reporting, and recordkeeping rules for GHGs. A facility 
is required to report its GHG emissions if its aggregate maximum rated heat input from all combustion 
sources is greater than 30 million British thermal units per hour (MMBtu/hr) and the facility emits more 
than 25,000 metric tpy of carbon dioxide equivalent (C02e). 

In May 20 I 0, the USEPA issued the GHG Tailoring Rule, which set thresholds for GHG emissions 
that define when PSD and Title V Operating Permit programs are required for new and existing facilities. 

In June 2014, the United States Supreme Court ruled that the USEPA could not classify a facility 
as a major PSD or Title V source based solely on its GHG emissions meeting the major source threshold 
(USEPA 2017). A source is subject to PSD permitting for GHG emissions only when emissions ofa non
GHG pollutant are above the major source threshold of 100 or 250 tpy and GHG emissions as C02e are 
above 75,000 tpy. 

2.2 TEXAS AIR REGULATIONS 

For DPLAs, the USEPA administers CAA requirements and reviews air permit applications, using 
adjacent state's regulation. Texas is the nearest adjacent state to the Project's offshore location. Therefore, 
the Texas Commission on Environmental Quality (TCEQ) rules and regulations would apply to the offshore 
portion of the Project. Texas state air quality regulations in 30 Texas Administrative Code, Chapters 101 
through 122 (TCEQ 2018) that establish emission limits and/or operational conditions that may apply to 
the SPOT DWP are described below. 

Chapter 101 - General Air Quality Rules 

Chapter I 01 covers general rules that would apply to the Project. Some items included in Chapter 
101 are nuisance rules, inspection fees, emission fees, emission events, scheduled maintenance, and 
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expedited pennitting. The SPOT DWP would comply with all applicable rules and requirements listed in 
this Chapter. 

Chapter 111 - Control of Air Pollution from Visible Emissions and Particulate 
Matter 

Chapter 111 establishes standards for visible emissions and opacity from stationary vents, gas 
flares, ships, and other sources, and for particulate matter emissions from selected sources, including 
material handling and construction. In general, opacity from a new stationary vent or stack must not exceed 
20% averaged over a 6-minute period, and opacity from a ship stack must not exceed 30% averaged over a 
5-minute period, except during reasonable periods of engine startup. Gas flares must not have visible 
emissions for more than 5 minutes in any 2-hour period. The Project would comply with all applicable 
opacity and particulate emission limits specified in Chapter 111. 

Chapter 112 - Control of Air Pollution from Sulfur Dioxide 

This chapter outlines emission limits as well as monitoring, reporting, record-keeping 
requirements, and net ground level concentration limits for sulfur compounds. The SPOT DWP would 
demonstrate compliance with the net ground level concentration ofapplicable sulfur compounds (i.e., so,, 
hydrogen sulfide [H2S]) through air dispersion modeling analysis. 

Chapter 113 - Standards of Performance for Hazardous Air Pollutants and for 
Designated Facilities and Pollutants 

Chapter 113 incorporates by reference all of the federal NESHAP standards contained in 40 CFR 
63, including applicability as described earlier in Section 2.1.2. 

Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 

Chapter 115 establishes rules for VOC emissions from specific sources, including vent gases, 
loading, and unloading of VOCs. Chapter 115 applies to sources in nonattainment and specifically listed 
covered attainment counties in §115.10. The requirements listed in Chapter 115 do not apply to the SPOT 
DWP. The Project is not in a nonattainment area, nor in one of the specifically listed attainment counties. 
However, the SPOT DWP would control offshore marine loading VOC emissions at a 95% VOC 
destruction efficiency. 

Chapter 116 - Control of Air Pollution by Permits for New Construction or 
Modification 

Through Chapter 116, the TCEQ administers the NSR (Non-Attainment and PSD review) air 
pennit programs in Texas. However, for sources located outside ofthe state seaward boundary on the Outer 
Continental Shelf(OCS), USEPA Region 6 administers the PSD program, using adjacent state regulations. 
Therefore, SPOT DWP is applying to USEPA Region 6 for a PSD pennit prior to commencing construction. 

Chapter 117 - Control of Air Pollution from Nitrogen Compounds 

Chapter 117 establishes emission limits for nitrogen compounds in ozone nonattainment areas and 
specifically listed areas. The Project is not located in nonattainment area; therefore, it is not subject to 
Chapter 117. 
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Chapter 118 - Control of Air Pollution Episodes 

Chapter 118 establishes requirements for generalized and local air pollution episodes. The 
requirements listed in Chapter 118 do not apply to SPOT DWP since the Project location is not in any 
geographical area that might be affected by an air pollution episode. 

Chapter 122 - Title V Operating Permit Applicability 

The SPOT DWP will be a major source of regulated pollutants and will require a federal Title V 
operating permit. For sources located outside of the state seaward boundary on the OCS, USEPA Region 6 
administers the Title V permit program, using adjacent state regulations. Therefore, the SPOT DWP will 
submit an initial Title V operating permit application to USEPA Region 6 prior to starting operation of the 
facility. 
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3 	 BEST AVAILABLE CONTROL TECHNOLOGY 
ANALYSIS 

3. 1 	 OBJECTIVE 

The objective ofthis analysis is to select the appropriate best available control technology (BACT) 
for each stationary emission source at the SPOT DWP platform based on the maximum degree ofreduction 
ofeach pollutant subject to prevention of significant deterioration (PSD) review. BACT for each source is 
determined by identifying the emission reduction achievable through application of available methods, 
systems, and techniques for control of each such pollutant. The BACT analysis includes energy, 
environmental, and economic impacts. The following criteria air pollutants are subject to PSD and are 
included in the BACT analysis: carbon monoxide (CO), nitrogen oxides (NOx), and volatile organic 
compounds (VOC). The BACT analysis also includes greenhouse gases (GHGs) (carbon dioxide [C02], 
methane [CH4], and nitrous oxide [N20]). 

3. 2 	 METHODOLOGY 

The BACT analysis was performed in accordance with U.S. Environmental Protection Agency 
(USEPA) guidance, which outlines a "top-down" five-step process to determine the appropriate emission 
control technologies/limitations: 

• Step 1 - Identification ofAll Control Technologies 

• Step 2 - Elimination of Technically Infeasible Options 

• Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

• Step 4 - Evaluation of Most Effective Controls 

• Step 5 - Selection ofBACT 

The top-down BACT analysis was performed for groups of similar emission units, as shown in 
Table 7. The determination ofBACT for each group ofemission units is addressed separately by pollutant. 

Available control technologies are identified for each emission unit. The following methods are 
used to identify potential technologies: (1) researching the Reasonably Available Control Technology 
(RACT)/BACT/Lowest Achievable Emission Rate (LAER)1 Clearinghouse (RBLC) database; (2) 
surveying regulatory agencies; (3) drawing from previous engineering experience; (4) surveying air 
pollution control equipment vendors; and/or (5) surveying available literature. The TCEQ has established 
Tier I BACT requirements for a number of industry types. The current TCEQ BACT guidelines for 
applicable Chemical and Combustion sources were additionally reviewed. While TCEQ follows "three
tiered" approach for BACT analysis, the end result from using either the "three-tiered" or USEPA's "top-

The terms "RACT," "BACT," and "LAER" are acronyms for different program requirements under the New Source Review 
program. RACT means Reasonably Available Control Technology; BACT, as defined earlier, is Best Available Control 
Technology, while LAER is Lowest Achievable Emission Rate. 
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down" approach should be the same. This BACT analysis follows "top-down" approach since the PSD 
application is submitted to the USEPA Region 6. 

Table 7 

Emission Unit Groups for Best Available Control Technology 

Emission Unit Description Group 

Diesel Generator Engines, Pedestal Cranes Internal Combustion Engines 

Emergency (Backup) Diesel Generator, Diesel 
Firewater Pumps 

Emergency Use Internal Combustion 
Engines 

Vapor Combustors Other Miscellaneous Combustion 

Diesel Storage Tanks Storage Tanks 

Fugitive Emissions Fugitive Emissions 

Step 1 - Identification of all Control Technologies 

The first step was to identify all available control options for each emission unit type. Available 
control options included air pollution control technologies or techniques with a practical and demonstrated 
commercial potential for application to the emission unit and the regulated pollutant under evaluation. Air 
pollution control technologies and techniques included lower emitting processes, work practices/good 
management, and post-combustion controls. A unique aspect of identification of available control 
technologies is the consideration that SPOT DWP is an offshore platform with limited deck space and no 
external gas or electric supply. 

Step 2 - Elimination of Technically Infeasible Options 

The second step was to identify the technical feasibility of the control options identified in Step 1. 
Technically feasible control options include technology that is commercially and readily available and in 
common use. Technical infeasibility is defined as one or more technical difficulties that preclude the 
successful use of the control option on the emission unit under review. For an offshore platform, technical 
infeasibility may include the limitations imposed by limited power supply, limited or no gas supply, deck 
space for installation or uniqueness ofapplication. Technical infeasibility is documented and demonstrated 
based on physical, chemical, and engineering principles. Technically infeasible options eliminated in Step 
2 were not given further consideration in the BACT analysis. Special consideration was given to carbon 
capture and sequestration (CCS) in the GHG analysis; ifdeemed infeasible, a qualitative discussion ofCCS 
was carried forward due to the uniql\e interest afforded GHG control technologies. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

The third step was to list and rank all the remaining control alternatives not eliminated in Step 2. 
The ranking was based on control effectiveness for the pollutant under review. 

Step 4 - Evaluation of Most Effective Controls 

The next step involved consideration of the energy, environmental, and economic impacts of the 
remaining alternatives. 

If the top-ranked alternative was selected, consideration was given to whether impacts of 
unregulated air pollutants or impacts in other media would justify selection ofan alternative control option. 
Ifthere were no issues regarding collateral environmental impacts ofthe top-ranked alternative, an analysis 
of energy and economic impacts was not required, and the process proceeded to Step 5. 
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In the event that the top-ranked alternative was shown to be inappropriate due to energy, 
environmental, or economic impacts, the rationale for this finding was documented. Then the next most 
stringent alternative in the list was similarly evaluated. This process continued until a technology under 
consideration was not eliminated due to environmental, energy, or economic impacts. 

Step 5 - Selection of BACT 

The most effective control alternative that was not eliminated in Step 4 was proposed as the BACT 
for the pollutant and emission unit under review. The selected BACT cannot result in an emissions limit 
less stringent than the emissions limits established by an applicable new source performance standard 
(NSPS). 

3.3 SUMMARY OF SELECTED BACT 

Table 8 summarizes the selected BACT for each emission unit group. A detailed discussion of 
application of Steps I through 5 for each group by pollutant is presented in Sections 3.5 through 3.8. 

Table 8 

Summary of Selected BACT 


Pollutant BACT Emission Limit Control Technology Selected 

Diesel Good Combustion Practices, Fuel Injection 
Generators NOx 6.4 NOx +NMHC  g/kW-hr Timing Retard, Lean Burn Combustion and 

Compliance with NSPS Subpart 1111 

Good Combustion Practices, Lean Burn 
co 3.5 g/kW-hr Combustion, Use of Oxidation Catalyst 

and Compliance with NSPS Subpart 1111 

Good Combustion Practices, Lean Burn 
voe 6.4 NOx +NMHC - g/kW-hr Combustion, Use of Oxidation Catalyst 

and Compliance with NSPS Subpart 1111 

GHG Annual emission limit Good combustion practices 

Emergency 
(Backup) Diesel 

Generator 
NOx NOx +NMHC - 5.5 g/kW-hr Good Combustion Practices, and 

Compliance with NSPS Subpart 1111 

co CO - 4.9 g/kW-hr Good Combustion Practices, and 
Compliance with NSPS Subpart 1111 

voe NOx +NMHC - 5.5 g/kW-hr Good Combustion Practices, and 
Compliance with NSPS Subpart 1111 

GHG Annual emission limit Good combustion practices 

Diesel Firewater 
Pumps NOx NOx +NMHC - 6.4 g/kW-hr Good Combustion Practices, and 

Compliance with NSPS Subpart 1111 

co CO - 3.5 g/kW-hr Good Combustion Practices, and 
Compliance with NSPS Subpart 1111 

voe NOx +NMHC - 6.4 g/kW-hr Good Combustion Practices, and 
Compliance with NSPS Subpart 1111 

GHG Annual emission limit Good combustion practices 
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Table 8 
Summary of Selected BACT 

Pollutant BACT Emission Limit Control Technology Selected 

Pedestal Cranes NOx NOx +NMHC - 0.4 g/kW-hr Good Combustion Practices, and 
Compliance with NSPS Subpart 1111 

co CO - 3.5 g/kW-hr Good Combustion Practices, and 
Compliance with NSPS Subpart 1111 

voe NMHC - 0.19 g/kW-hr Good Combustion Practices, and 
Compliance with NSPS Subpart 1111 

GHG Annual emission limit Good combustion practices 

Marine Loading 
Operations voe Vapor Combustors with 

95% DRE 

99% Vapor Collection Efficiency, Annual 
vapor tightness test requirements, Route 
to voe control device 

Vapor 
Combustors NOx 0.15 lb/MMBtu Good combustion practices 

co 0.3 lb/MMBtu Good combustion practices 

voe 95% destruction efficiency Vapor Combustor 

GHG Annual emission Limit Good combustion, operating, and 
maintenance practices 

Diesel Storage 
Tank voe True vapor pressure< 0.5 

psia Fixed roof with submerged fill 

Component 
Fugitives voe None Proper piping design and good work 

practices 

GHG Annual emission limit for 
platform 

Proper piping design and good work 
practices 

Key: 
BACT =best available control technology 
CO = carbon monoxide 
FLNGV =floating liquefied natural gas vessel 

g/kW-hr =grams per kilowatt hour 

GHG =greenhouse gas 

NOx = nitrogen oxides 

voe -volatile organic compounds 


3.4 INFORMATION SOURCES 

Informational databases, clearinghouses, and documents were used to identify recent control 
technology determinations for similar source categories and emission units for this BACT analysis. The 
following information sources were reviewed: the US EPA' s RBLC database; permits; technical journals, 
newsletters, and reports; information from control technology suppliers; and engineering design on other 
projects. 

3.5 NOx BACT ANALYSIS 

NOx consists of a mixture of nitrogen oxide (NO) and nitrogen dioxide (N02). NOx is typically 
generated from the combustion of fossil fuels. It is a combination of fuel NOx formed through the oxidation 
of the fuel-bound nitrogen and thermal NOx formed through the oxidation of a portion of the nitrogen 
contained in the combustion air. 
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NOx emission control methods can be divided into two categories: in-combustion and post
combustion. In-combustion controls reduce the quantity of NOx formed during the combustion process. 
Post-combustion controls reduce NOx emissions in the exhaust gas stream. Some of these methods may 
be used alone or in combination to achieve the various degrees ofNOx emission reduction. 

3.5.1 DIESEL GENERATOR ENGINES 

Step 1 - Identification of All Control Technologies 

The available control options for the diesel generator's internal combustion engines include 
the following: 

• In-combustion controls 

o Fuel selection 

o Engine Good Combustion Practices 

o Fuel Injection Timing Retard 

o Lean Bum Combustion 

• Post-combustion controls 

o Selective catalytic reduction (SCR) 

o Selective non-catalytic reduction (SNCR) 

o Non-selective catalytic reduction (NSCR) 

o EMx catalyst system 

Fuel Selection 

The amount of air pollutant emissions generated (per heating value) for a combustion source is 
dependent upon the fuel type. While natural gas-fueled engines may provide lower NOx emissions per unit 
of power output compared to diesel engines, there is no gas source available for the power generation 
engines on the platform. Diesel fuel is the only option available, which would comply with 40 CFR 60 
(NSPS), Subpart III! requirements. The engines would use ultra-low sulfur diesel fuel (no more than 15 
ppmw sulfur). 

Engine Good Combustion Practices 

Good combustion practices are typically incorporated into the design of diesel engines. These 
designs can include features such as electronic engine controls, injection systems, combustion chamber 
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geometry, and turbocharger and after cooler systems. Turbochargers and after coolers work to increase the 
overall thermal efficiency of the diesel cycle, thereby reducing emissions on a per unit basis. 

Fuel Injection Timing Retard 

Fuel injection timing delivers fuel into the engine cylinders, while precisely controlling the 
injection timing, fuel atomization, and other parameters. Fuel injection timing improves fuel efficiency, 
thereby reducing the emissions on a per unit basis. 

Lean Burn Combustion 

Lean bum combustion limits the fuel so that the air fuel ratio is below stoichiometric conditions. 
By limiting the quantity of fuel, available peak combustion temperatures are lowered and thermal NOx 
formation is reduced. 

SCR, SNCR, NSCR, and EMx Catalyst System 

These post combustion emission control options are described below: 

SCR 

SCR is a post-combustion NOx control technology that treats the flue gas downstream of a 
combustion source. SCR systems reduce NOx emissions by injecting ammonia or urea into the exhaust 
flow upstream of a catalyst. In the SCR unit, NOx, ammonia, and 02 react to form Nz, COz, and water. 
Some ammonia passes through unreacted, which is "ammonia slip." Several types ofcatalyst materials are 
available, including noble metals, base metal oxides such as vanadium and titanium, or zeolite-based 
material. These catalysts are susceptible to fouling and have a finite lifespan. SCR systems can typically 
be used on equipment with exhaust gas temperatures ranging from approximately 450 degrees Fahrenheit 
(°F) to 850°F for optimum reduction of NOx. The performance and effectiveness of SCR systems are 
directly dependent on the temperature of the flue gas when it passes through the catalyst. 
Vanadium/titanium catalysts have been used on the majority of SCR system installations. The flue gas 
temperature range for optimum SCR operation using a conventional vanadium/titanium catalyst is 
approximately 600°F to 750°F. At temperatures above 850°F, permanent damage to the vanadium/ titanium 
catalyst occurs. At temperatures below 600°F, the conditions are not present for effective reaction. 
Contaminants in the fuel may poison or mask the catalyst surface causing a reduction or termination in 
catalyst activity. Load fluctuations can cause variations in exhaust temperature and NOx concentration, 
which can create problems with the effectiveness of the SCR system. 

SNCR 

SNCR is an add-on control technology that reduces NOx emissions by injection of ammonia or 
urea into specific temperature zones in the exhaust gas from a combustion source. SNCR is similar to SCR 
in that both control systems use ammonia to react with NOx. However, SNCR operates at higher 
temperatures than SCR, requires sufficient residence time in the exhaust gas within a specific temperature 
range, and does not use a catalyst. The operating temperature range required for effective operation of 
SNCR is l ,600°F to 2,200°F. 

NSCR 

NSCR uses a catalyst without injected reagents to reduce NOx emissions in an exhaust gas stream. 
NSCR is typically used in rich-bum internal combustion engines and employs a platinum/ rhodium catalyst. 
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NSCR is effective only in a stoichiometric or fuel-rich environment where the combustion gas is nearly 
depleted of oxygen. 

EMx Catalyst System 

The EMx system is an add-on control technology that can be used to control NOx, CO, and VOC 
emissions using a single catalyst and does not require a reagent such as ammonia. The catalyst is a 
monolithic design made from a ceramic substrate with both a proprietary platinum-based oxidation catalyst 
and a potassium carbonate adsorption coating. The system oxidizes pollutants and absorbs N02 on the 
catalyst surface. The potassium carbonate then reacts with N02 to form potassium nitrites and nitrates. 
Once the carbonate absorber coating on the catalyst surface has been reacted to form potassium nitrites and 
nitrates, it must be regenerated by passing a controlled mixture of regeneration gases and/or steam across 
the surface of the catalyst in the absence of oxygen. While the regeneration process occurs, exhaust must 
pass through a parallel EMx system in order to maintain pollution control capabilities. The EMx system is 
designed to operate effectively at temperatures ranging from 300°F to 700°F. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option. 

Fuel Selection 

The diesel-fired engine would use ultra-low sulfur diesel to minimize emissions. Use ofan alternate 
fuel is not a viable option as there is no gas source available for the platform power generation. 

Engine Good Combustion Practices 

This is a feasible technology. 

Fuel Injection Timing Retard 

This is a feasible technology. 

Lean Burn Combustion 

This is a feasible technology. 

SCR 

SCR systems are typically used on equipment with exhaust gases temperatures ranging from 
approximately 450°F to 850°F. The exhaust manifold temperature range of the proposed engine is 880°F 
to I,100°F. Exhaust (stack) outlettemperatures would range from 680°F to 808°F. In the exhaust ductwork 
where a catalyst would be located and ammonia injected, it is highly likely that exhaust temperatures would 
be above the upper limit for SCR. In addition, installation of SCR would require additional space on the 
platform to install the catalyst bed, ammonia tank, and associated pipes and controls. Space constraints 
hinder the housing ofthe additional necessary equipment. Environmental impacts ofSCR include ammonia 
slip and spent catalyst waste. In addition, there are safety concerns with use of ammonia storage on the 
deck; ammonia slip would also be of concern as persounel living and working on the platform would be in 
its close proximity. Unreacted ammonia in the exhaust stream is toxic and can cause irritation and burning 
of the skin, eyes, nose, and throat. Spent catalyst is considered a hazardous waste and must be disposed of 
properly. 
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Therefore, with exhaust temperature above the upper limit for SCR, constrained deck space for 
installation, and proximity to personnel working on the platform, SCR is considered infeasible as a NOx 
control option for diesel generators. 

SNCR and NSCR 

SNCR's optimum temperature range for injection of ammonia or urea is l,600°F to l,900°F. The 
exhaust temperature from the vendor specified engine during varied load conditions would be well below 
the range of SNCR. Therefore, SNCR is considered technically infeasible as an NOx control option. 

NSCR is effective only in a fuel- rich environment with exhaust gas nearly depleted of oxygen. It 
is, therefore, not compatible with other beneficial NOx reduction technologies such as Jean-bum engine 
technology. Due to this incompatibility, NSCR is considered not technically feasible. 

EMx Catalyst System 

EMx has been used in very limited applications on gas turbines at electrical power plants. The 
catalyst is also very susceptible to poisoning due to even the low amount ofsulfur in diesel fuel used in the 
generator engines. There is no listing in the RBLC database of EMx catalyst system use on an internal 
combustion engine. Given these uncertainties and lack of commercial use on an internal combustion 
engine, the EMx catalyst system is considered technically infeasible as a NOx control option. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

The use of good combustion practices, fuel injection timing retard and Jean combustion are all 
considered technically feasible options for the diesel generator engines. SPOT would utilize these options 
for NOx control. 

Step 4 - Evaluation of Most Effective Controls 

There are no issues regarding collateral environmental impacts with the selected technologies in 
Step 3. 

Step 5 - Selection of BACT 

The use of good combustion practices, fuel injection timing retard and Jean combustion are 
proposed as BACT for the diesel generator engines. Diesel engines meeting these BACT requirements and 
applicable NSPS Subpart !III requirements would be specified and procured during final Project design. 

3.5.2 	 EMERGENCY BACKUP DIESEL GENERATOR AND DIESEL FIRE 
WATER PUMPS 

The emergency backup diesel generator engine would be operated in the event that the main diesel 
electric generators fail to operate (i.e., only in emergencies) and for brief periods for routine maintenance 
checks. Fire water pump engines would only be routinely run for periodic maintenance checks; their sole 
other use would be in the event of emergency situations. The emergency generator and fire water pumps 
would be powered by diesel-fueled reciprocating internal combustion engines. 

Step 1 - Identification of All Control Technologies 

The available control options for the diesel engines at the SPOT facility include the following: 

33 
© 2019 SPOT Terminal Services LLC. AU rights reserved. Copying this document or any portion of it is strictly prohibited. 	 21:1009836.0002 



SP9T 
Sea Port Oil Tenninal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

• In-combustion controls 

o Fuel selection 

o Engine Good Combustion Practices 

o Fuel Injection Timing Retard 

o Lean Bum Combustion 

• Lean Bum Combustion Post-combustion controls 

o SCR 

o SNCR 

o EMx catalyst system 

Fuel Selection 

The amount of air pollutant emissions generated (per heating value) for a combustion source is 
dependent upon the fuel type chosen. Diesel fuel is the only option available since natural gas is not 
available at the platform. Ultra-low sulfur diesel fuel (no more than 15 ppmw sulfur) that meets NSPS 
Subpart III! requirements is available and would be used. 

Engine Good Combustion Practices 

The application of good combustion practices as an in-combustion emission control option is 
discussed in Section 3.5.1. 

Fuel Injection Timing Retard 

This is an in-combustion emission control option and is discussed in Section 3:5.1. 

Lean Burn Combustion 

This is also an in-combustion emission control option and is discussed in Section 3.5.1. 

SCR, SNCR, NSCR, and EMx Catalysts 

These post combustion emission control options are described in Section 3.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option for emergency use diesel 
engines. 

Fuel Selection 

While natural gas-fueled engines may provide lower NOx emissions per unit of power output 
compared to diesel engines, there is no gas source available for fueling these engines on the platform. 
Additionally, natural gas is not considered a technically feasible fuel for the emergency generator and 
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firewater pump engines since they would need to be used in the event of facility-wide power outage or in 
case of fire, when natural gas supplies from a pipeline may be interrupted. Therefore, fuel selection of 
natural gas is considered technically infeasible as a control option. 

Engine Good Combustion Practices 

Most engine manufacturers incorporate good combustion practices into the design ofdiesel engines 
to meet USEPA emission standards. Therefore, engine good combustion practices are considered 
technically feasible and will be considered further. 

Fuel Injection Timing Retard 

Modifying the fuel injection timing reduces the peak power available from the engine. This is 
unacceptable for emergency generators that are required to perform at peak power for short periods. 
Therefore, fuel injection timing retard has been determined infeasible and rejected as BACT. 

Lean Burn Combustion 

It is technically infeasible for these emergency units to employ lean burn technology and comply 
with an associated BACT limit over the short operating periods. Therefore, lean burn combustion has been 
determined infeasible and rejected as BACT. 

SCR and SNCR 

Due to the intermittent use of the emergency generator and fire water pump engines, SCR, and 
SNCR, which require a complex ammonia injection system, are deemed technically infeasible. Further, the 
exhaust temperatures from the engines need to be within optimum operating ranges of the post combustion 
control techniques. Additionally, for engines that operate up to 100 hours per year for testing and 
maintenance, there are no controls that are cost effective. Therefore, SCR and SNCR are considered 
technically infeasible as a NOx control option. 

EMx Catalyst System 

EMx has been used only in very limited situations on gas turbines at electrical power plants. There 
is no record of EMx catalyst system use on diesel-fueled reciprocating internal combustion engines. The 
catalyst is very susceptible to poisoning due to sulfur in fuel used in the engines. Therefore, the EMx catalyst 
system is considered technically infeasible as an NOx control option. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Engine good combustion practices are the only control option considered technically feasible for 
the emergency backup diesel generator and diesel fire water pump engines. Therefore, no ranking ofcontrol 
technologies is necessary. 

Step 4 - Evaluation of Most Effective Controls 

There are no issues regarding collateral environmental impacts with the use of engine good 
combustion practices. 

Step 5 - Selection of BACT 

The use of engine good combustion practices is proposed as BACT for the emergency generator 
and fire water pump engines. The emergency generator and fire water pump engines use would be limited 

35 

© 2019 SPOT Tenn!nal Services LLC. All rights reseNed. Copying this document or any portion of it ls strictly prohibited. 21:1009836.0002 



SP@T 
Sea Port Oil Tenninal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

to 100 hours per year of non-emergency operations. The engines will use ultra-low sulfur diesel fuel (no 
more than 15 ppmw sulfur) and meet requirements of40 CFR Part 60 (NSPS), Subpart III!. 

3.5.3 VAPOR COMBUSTORS 

Step 1 - Identification of All Control Technologies 

Good Combustion Practices 

Good combustion practices are incorporated into equipment design, such as proper excess air and 
good air/fuel mixing during combustion, to minimize emissions. 

Low NOx Burners 

Low NOx burners reduce NOx by accomplishing the combustion process in stages. Staging 
partially delays the combustion process, resulting in a cooler flame, which suppresses thermal NOx 
formation. The two most common types oflow NOx burners are staged air burners and staged fuel burners. 
NOx emission reductions of 40 to 85 percent (relative to uncontrolled emission levels) have been observed 
with low NOx burners. 

SCR and SNCR 

These post-combustion emission control options are described in Section 3.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

Good Combustion Practices 

This is a feasible technology. 

Low NOx Burners 

The use of low NOx burners is consider an infeasible option for several reasons related to the main 
purpose ofthe vapor combustors which is to control marine loading VOC emissions. By cooling the flame 
temperature to reduce NOx, the technology works contrary to the need to maintain a high combustion 
temperature at a minimum of l,200°F (648.9°C) to achieve 95% VOC removal efficiency and maintain 
good combustion to achieve a low CO emission rate (0.3 lb/MMBtu). The NOx rate achievable in this 
application (0.15 lb/MMBtu) is the best available emission rate given the need to attain the VOC reduction 
efficiency required. To maintain vapor combustion temperature control for varying loading rates, three 
vapor combustor would be used rather than one larger unit. This configuration would allow the ability to 
distribute the proper amount ofvapor to one or more combustors to maintain optimal combustion conditions 
and achieve 95% DRE. 

SCR 

Vapor combustors are pollution control devices used to control VOC emissions. To achieve 
maximum VOC control, addition of post combustion control such as SCR could alter the effectiveness of 
VOC control. Addition of an SCR would require an increase in deck size and vapor combustor capacity 
due to backpressure caused by flow restriction through the catalyst. SCR is best suited to reduce NOx from 
a continuously operating process however; crude carrier loading activities are a batch process rather than a 
continuous process. As such, it would be necessary to run SCR in a batch mode with a start/stop cycle for 
each loading event. The start/stop cycling could cause lower control efficiency and excess ammonia slip 
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resulting in an additional pollutant being emitted. SCR systems require exhaust gas temperatures between 
450°F (232°C) to 850°F (454°C) to effectively reduce NOx emissions. Vapor combustor exhaust 
temperatures would be a minimum of l,200°F (648.9°C) to maintain VOC destruction efficiency which is 
much higher than temperatures required for SCR operation. The RBLC search for existing installations of 
an SCR on a VCU resulted in no such installations (Appendix F - RBLC database search results). Due to 
the unacceptable operating temperatures of the combustor, increase in deck size required to accommodate 
SCR, vapor combustor capacity and the batch mode process, SCR is considered technically infeasible as a 
NOx control option for the vapor combustor. 

SNCR 
SNCR optimum temperature range for injection ofammonia or urea is l,600°F (871°C) to l,900°F 

(l ,038°C). The effective temperature range for SNCR is above the expected exhaust temperature for the 
vapor combustor. Therefore, SNCR is considered technically infeasible as a NOx control option for the 
vapor combustors. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Good combustion practices are the only NOx control option considered technically feasible for the 
vapor combustors. Therefore, no ranking of control technologies is necessary. 

Step 4 - Evaluation of Most Effective Controls 

Good Combustion Practices 

There are no issues regarding collateral environmental impacts with good combustion practices. 

Step 5 - Selection of BACT 

The use of good combustion practices is proposed as NOx BACT for the vapor combustors. 

3.6 CO BACT ANALYSIS 

CO is formed during combustion processes due to incomplete oxidation of the carbon contained in 
the fuel. CO formation is controlled by applying techniques to enhance complete and efficient combustion 
ofthe fuel. 

CO emission control methods can be divided into two categories: in-combustion and post
combustion. In-combustion controls reduce the quantity of CO formed during the combustion process. 
Post-combustion controls reduce CO emissions in the flue gas stream. Some ofthese methods may be used 
alone or in combination to achieve various degrees ofCO emission reduction. 

3.6.1 DIESEL GENERATOR ENGINES 

Step 1 - Identification of All Control Technologies 

The available control options for the diesel generator engines include the following: 

• In-combustion controls 

o Good combustion practices 
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• Post-combustion controls 

o Oxidation catalyst 

o EMx catalyst system 

Good Combustion Practices 

Along with reducing NOx emissions, good combustion practices would result in reduced emissions 
of CO and VOC from the diesel generator engines. The combination of good combustion practices with 
lean combustion discussed in Section 3.5. l would reduce emissions to a greater degree when compared to 
good combustion practices alone. These improved combustion characteristics allow minimization of 
emissions without sacrificing engine performance. 

Oxidation Catalyst 

An oxidation catalyst provides high-efficiency CO and VOC emissions control. The catalyst is 
usually made of a precious metal such as platinum, palladium, or rhodium. Other formulations, such as 
metal oxides for emission streams containing chlorinated compounds, are also used. The catalyst promotes 
the oxidation of CO and VOCs to co, and water as the gas stream passes through the catalyst bed. 

Oxidation catalyst technology does not require the introduction of additional chemicals for the 
reaction to proceed. Rather, the oxidation to C02 occurs spontaneously and utilizes the excess oxygen 
present in the engine exhaust. The activation energy required for the reaction to proceed is lowered in the 
presence ofthe catalyst. Optimum operating temperatures for oxidation catalysts generally fall in the range 
of 700°F (371°C) to l,100°F (593°C). Below 700°F (371°C), air pollutant conversion efficiency falls off 
rapidly. Above l,200°F (649°C), catalyst sintering may occur, thus causing permanent damage to the 
catalyst. Operation at part load or during start-up/shut-down would result in less than optimum temperatures 
and reduced control efficiency. 

EMx Catalyst System 

The EMx system is described in Section 3.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option. 

Good Combustion Practices 

Good combustion practices with lean combustion are considered technically feasible as a CO 
control option and will be considered further. 

Oxidation Catalyst 

Optimum operating temperatures for oxidation catalysts generally fall in the range of 700°F 
(371°C) to l,100°F (593°C). Below 700°F (371°C), air pollutant conversion efficiency falls off rapidly. 
The exhaust temperature range for the expected load variation from the diesel generator engines is expected 
to fall within the temperature range required for effective operation of oxidation catalyst. Therefore, an 
oxidation catalyst is considered a technically feasible method to control CO emissions from the diesel 
generators. 
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EMx Catalyst System 

Technical feasibility ofthe EMx catalyst system is discussed in Section 3.5.1. The same technical 
concerns apply when considering EMx catalyst as a CO control option. Therefore, EMX catalyst is 
considered technically infeasible as a CO control option. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

The technically feasible CO control technologies for diesel generators are ranked by control 
effectiveness in Table 9. 

Table 9 
Ranking of Feasible Technologies (CO  Diesel Generators) 

Good Combustion Practices Not Assessed (considered baseline) 2 

Step 4 - Evaluation of Most Effective Controls 

Since the SPOT DWP has selected the highest efficiency control, the following information is 
provided for information purposes only. 

Good Combustion Practices 

There are no issues regarding collateral environmental impacts with the use of engine-based good 
combustion practices. 

Oxidation Catalyst 

The addition of a catalyst bed onto the diesel generator engine exhaust for the oxidation catalyst 
will create extra pressure drop, resulting in increased backpressure to the engine. This has the effect of 
reducing the efficiency ofthe engine and the power generating capabilities. The oxidation catalyst oxidizes 
CO and VOC to co,, which is released to the atmosphere. In addition, as with all controls that utilize 
catalysts for removal of pollutants, the catalyst must be disposed of after it is spent. The catalyst may be 
considered hazardous waste and require special treatment or disposal; and even if it is not hazardous, it will 
add minor waste volume to landfills. The health and environmental benefits ofreducing CO emissions are 
considered to outweigh the other energy and environmental impacts. 

Step 5 - Selection of BACT 

The use ofoxidation catalyst and good combustion practices with lean combustion are proposed as 
CO BACT for the diesel generator engines. The engines will also comply with 40 CFR 60 (NSPS), Subpart 
!III requirements for CO. 

3.6.2 	 EMERGENCY (BACKUP) DIESEL GENERATOR AND DIESEL FIRE 
WATER PUMPS 

Step 1 - Identification of All Control Technologies 

The available control options for the emergency generator and firewater pump include the 
following: 
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• In-Combustion Controls 

o Engine good combustion practices 

• Post-Combustion Controls 

o Oxidation Catalyst 

o EMx catalyst system 

Engine Good Combustion Practices 

Engine good combustion practices are described in Section 3.5.1. 

Oxidation Catalyst 

Oxidation catalyst is described in Section 3.6.1. 

EMx Catalyst System 

The EMx system is described in Section 3.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option. 

Engine Good Combustion Practices 

Most engine manufacturers incorporate good combustion practices into the design ofdiesel engines 
to meet USEPA emission standards. Therefore, engine good combustion practices are considered 
technically feasible and will be considered further. 

Oxidation Catalyst 

Due to the intermittent use of the diesel engines for the emergency power generation and 
firefighting with diesel fire water pumps, add-on oxidation catalyst is deemed technically infeasible. 
During the short period, the emergency generator and fire water pumps are run for maintenance/testing 
purposes, the catalyst does not have sufficient time to achieve proper operating temperature and effectively 
reduce CO. 

EMx Catalyst System 

The drawbacks of using EMx catalysts for CO control are the same as those discussed in Section 
3.5. l for NOx control. There is no listing in the RBLC database of EMx catalyst system on intermittent 
use, short operating duration diesel-fueled reciprocating internal combustion engines. Therefore, the EMx 
catalyst system is considered technically infeasible as a CO control option. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Engine-based good combustion practices were the only control option considered to be technically 
feasible for the diesel engines for the emergency backup diesel generator and diesel fire water pumps. 
Therefore, no ranking of control technologies is necessary. 
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Step 4 - Evaluation of Most Effective Controls 

There are no issues regarding collateral environmental impacts with the use of engine-based good 
combustion practices. 

Step 5 - Selection of BACT 

The use of engine-based good combustion practices is proposed as CO BACT for the emergency 
backup diesel generator and diesel fire water pump engines. The use of engine good combustion practices 
would allow the engines to meet the CO emissions limits under NSPS Subpart !Ill. 

3.6.3 VAPOR COMBUSTORS 

Step 1 - Identification of All Control Technologies 

Good Combustion Practices 

Good combustion practices for vapor combustors are described in Section 3.5.3. 

Oxidation Catalyst 

An oxidation catalyst provides high-efficiency CO and VOC emissions control. The catalyst is 
usually made of a precious metal such as platinum, palladium, or rhodium. Other formulations, such as 
metal oxides for emission streams containing chlorinated compounds, are also used. The catalyst promotes 
the oxidation of CO and VOCs to C02 and water as the gas stream passes through the catalyst bed. 

Oxidation catalyst technology does not require the introduction of additional chemicals for the 
reaction to proceed. Rather, the oxidation to C02 occurs spontaneously and utilizes the excess oxygen 
present in the exhaust gas stream. The activation energy required for the reaction to proceed is lowered in 
the presence of the catalyst. Optimum operating temperatures for oxidation catalysts generally fall in the 
range of700°F (371°C) to 1, 100°F (593°C). Below 700°F (371°C), air pollutant conversion efficiency falls 
off rapidly. Above l,200°F (649°C), catalyst sintering may occur, thus causing permanent damage to the 
catalyst. 

Step 2 - Eliminate Technically Infeasible Options 

Good Combustion Practices 

Good combustion practices are considered a feasible technology. 

Oxidation Catalyst 

Use of an oxidation catalyst for CO control on a vapor combustor is not feasible primarily due to 
incompatible exhaust temperature and introduction ofback pressure to the relatively low flow rate exiting 
the VCU. The VCU operates at a minimum of l,200°F (648.9°C); as noted in the description of oxidation 
catalyst control, catalyst sintering may occur at and above this temperature, reducing CO control 
effectiveness and causing permanent damage to the catalyst. The VCU exhaust exits through a large 
diameter stack at a relatively low flow rate created by the thermal buoyancy from the combustion of the 
waste gases. Placement of an oxidation catalyst in this exhaust stream would disturb the exhaust flow by 
creating a flow restriction and creating back pressure in the VCU that may affect the efficiency and safety 
of combustion. A search of the RBLC for existing installations of an oxidation catalyst on a VCU at an 
onshore or offshore installation resulted in no such installations (Appendix F - RBLC Database Search 
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Results). Additionally, mounting for a CO catalyst inside ofthe VCU exhaust stack would require structural 
modifications to the platform to stabilize the stack and support the additional weight, and potentially 
requiring additional space for each VCU resulting in the need for a larger platform. For these reasons, use 
of an oxidation catalyst on the VCUs is eliminated as technically infeasible. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Good combustion practices are the only control option considered technically feasible. Therefore, 
no ranking of control technologies is necessary. 

Step 4 - Evaluation of Most Effective Controls 

There are no issues regarding collateral environmental impacts with good combustion practices. 

Step 5 - Selection of BACT 

Good combustion practices are proposed as CO BACT for the vapor combustors. 

3.7 voe BACT ANALYSIS 

VOC is formed during combustion processes due to incomplete oxidation of the fuel. The amount 
ofVOC formation is dependent upon factors such as fuel mixing, air-to-fuel ratios, combustion temperature, 
and residence time. Typically, most VOC in exhaust streams are the result ofunburned fuel, although some 
can be formed as combustion products. 

Generally, methods used to control CO will also result in VOC control for stationary combustion 
engine sources. Similar to CO control methods, VOC emission control methods can be divided into two 
categories: in-combustion and post-combustion. In-combustion controls reduce the quantity of VOC 
formed during the combustion process. Post-combustion controls reduce VOC emissions in the exhaust 
gas stream. Some of these methods may be used alone or in combination to achieve various degrees of 
voe emission reduction. 

3.7.1 DIESEL GENERATOR ENGINES 

Step 1 - Identification of All Control Technologies 

The available control options for the diesel generator engines include the following: 

• In-Combustion Controls 

o Good combustion practices 

• Post-Combustion Controls 

o Oxidation catalyst 

o EMx catalyst system 
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Good Combustion Practices 

Along with reducing NOx emissions, engine good combustion practices would result in reduced 
emissions of CO and voe from the essential service generator engines. The combination of good 
combustion practices with lean combustion reduces emissions to a greater degree when compared to good 
combustion practices alone. These improved combustion characteristics allow minimization of emissions 
without sacrificing engine performance. 

Oxidation Catalyst 

Oxidation catalyst is described in Section 3 .6.1. 

EMx Catalyst System 

The EMx system is described in Section 3.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option. 

Good Combustion Practices 

Good combustion practices with lean combustion are considered technically feasible as a VOC 
control option and will be considered further. 

Oxidation Catalyst 

Optimum operating temperatures for oxidation catalysts generally fall in the range of 700°F 
(371°C) to l,100°F (591°C). Below 700°F (371°C), air pollutant conversion efficiency falls off rapidly. 
The exhaust temperature range for the expected load variation from the diesel generator engines are 
expected to fall within the temperature range required for effective operation of oxidation catalyst. 
Therefore, an oxidation catalyst is considered technically feasible method for controlling VOC emissions 
from the diesel generators. 

EMx Catalyst System 

The technical feasibility of an EMx catalyst system is discussed in Section 3.6.1 and has been 
determined to be technically infeasible as a control option for the diesel generator engines. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

The technically feasible VOC control technologies for diesel generators are ranked by control 
effectiveness in Table 10. 

Table 10 

Ranking of Feasible Technologies (VOC - Diesel Generators) 


Not Assessed (considered baseline) 2 
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Step 4 - Evaluation of Most Effective Controls 

Since the SPOT DWP has selected the highest efficiency control, following information is provided 
for information purposes only. 

Good Combustion Practices 

There are no issues regarding collateral enviromnental impacts with the use of engine-based good 
combustion practices. 

Oxidation Catalyst 

The addition of a catalyst bed onto the diesel generator engine exhaust for the oxidation catalyst 
will create extra pressure drop, resulting in increased backpressure to the engine. This has the effect of 
reducing the efficiency ofthe engine and the power generating capabilities. The oxidation catalyst oxidizes 
CO and VOC to co,, which is released to the atmosphere. In addition, as with all controls that utilize 
catalysts for removal of pollutants, the catalyst must be disposed of after it is spent. The catalyst may be 
considered hazardous waste and require special treatment or disposal; and even if it is not hazardous, it will 
add minor waste volume to landfills. The health and environmental benefits of reducing VOC emissions 
are considered to outweigh the other energy and environmental impacts. 

Step 5 - Selection of BACT 

The use ofoxidation catalyst and good combustion practices with lean combustion are proposed as 
VOC BACT for the diesel generator engines. 

3.7.2 	 EMERGENCY (BACKUP) DIESEL GENERATOR AND DIESEL FIRE 
WATER PUMP ENGINES 

Step 1 - Identification of All Control Technologies 

The available control options for the emergency (backup) diesel generator and diesel fire water 
pump engines include the following: 

• In-combustion controls 

o Engine good combustion practices 

• Post-combustion controls 

o Oxidation catalyst 

o EMx catalyst system 

Engine Good Combustion Practices 

Engine good combustion practices are described in Section 3.5.1. 

Oxidation Catalyst 

Oxidation catalyst is described in Section 3 .6.1. 
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EMx Catalyst System 

The EMx system is described in Section 3.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option. 

Engine Good Combustion Practices 

Most engine manufacturers incorporate good combustion practices into the design ofdiesel engines 
to meet USEPA emission standards. Engine good combustion practices are considered technically feasible 
and will be considered further. 

Oxidation Catalyst 

Due to the intermittent use of the emergency (backup) diesel generator and diesel fire water pump 
engines, add-on oxidation catalyst is deemed technically infeasible, as discussed in Section 3.6.2. 

EMx Catalyst System 

The drawbacks to using EMx catalysts for voe control are the same as those discussed in Section 
3.5.2 for NOx control. There is no listing in the RBLe database of EMx catalyst system use on diesel
fueled, reciprocating, internal combustion engines used for intermittent, short-duration operations. 
Therefore, the EMx catalyst system is considered technically infeasible as a voe control option. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Engine-based good combustion practices were the only control option considered to be technically 
feasible for the diesel engines for the emergency backup generator and fire water pumps. Therefore, no 
ranking of control technologies is necessary. 

Step 4 - Evaluation of Most Effective Controls 

There are no issues regarding collateral environmental impacts with the use of engine good 
combustion practices. 

Step 5 - Selection of BACT 

The use ofengine-based good combustion practices is proposed as voe BAeT for the emergency 
backup diesel generator and diesel fire water pump engines. The use of engine good combustion practices 
would allow the engines to meet the voe emissions limitations under NSPS Subpart III!. 

3.7.3 MARINE LOADING OPERATIONS 
Marine loading operations are expected to produce the largest quantity of emissions at the SPOT 

DWP. Marine loading produces voe emissions during carrier loading as crude oil filling the carrier 
displaces VOe vapors out of the headspace of the tanks aboard crude carrier. To prevent overpressure of 
the carrier tank, these voe vapors are allowed to vent from the carrier tank. voe control technologies 
considered focus on methods to reduce these voe emissions prior to release into the atmosphere. 

An RBLe search was used to determine potential control voe technologies from marine loading. 
Entries from the past I 0 years were used for comparison. The search results are included in Appendix F. A 
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detailed study was also conducted to review available options to control voe from offshore marine loading. 
Additionally, permits were reviewed, and based on technical literature research and engineering experience; 
following potential control technologies were identified. 

Step 1 - Identification of All Control Technologies 

• 	 Submerged Loading 

• 	 Vapor Recovery Technologies 


0 Cryogenic Condensation 


0 Absorption 


0 Membrane Technology 


0 Absorption with Adsorption 


• 	 Vapor Combustion Technologies 


0 Vapor Combustor 


0 Process Flare 


All of the above technology options are briefly described below. 

Loading Method - Submerged Loading 

The quantity of evaporative losses from loading operations is a function of several parameters 
including method ofcrude carrier loading. The method that is primarily used for loading large crude carriers 
is submerged loading. In the submerged loading method, the fill pipe dispensing the crude extends almost 
to the bottom of the carrier tank. This eliminates splashing and reduces surface liquid turbulence during 
loading resulting in lower evaporative losses. Submerged loading is the commonly used method for loading 
large crude carriers and has been considered as a basis for estimating uncontrolled loading emissions. 
Therefore, because this method is in common practice, it is not considered in the BACT analysis as a method 
to further reduce marine loading voe emissions. 

Vapor Recovery - Cryogenic Condensation 

Cryogenic condensation uses temperature and pressure variation to condense the VOCs out of the 
inert vapor. In this process, the VOC mixture displaced from the tank is compressed, condensed, dehydrated 
and cooled via cascade refrigeration unit to achieve the desired VOC recovery. 

Vapor Recovery - Absorption 

Absorption, in chemical technology, is a process in which atoms or molecules transfer from a gas 
phase into a liquid phase. A portion of the crude oil being loading into the crude oil carrier is diverted to a 
refrigerated chiller (chilled via a propane refrigeration loop) to reduce its temperature and consequently its 
true vapor pressure (TVP). The vapor stream from the crude oil carrier loading process containing the VOC 
vapor must first be compressed from near atmospheric pressure to approximately 150 psig for optimal voe 
recovery. The chilled crude oil is then contacted with the vapor stream in an absorber vessel and a 
significant portion of the VOC vapors are condensed and absorbed into the chilled liquid crude oil stream. 
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The chilled crude oil and condensed VOCs are collected and reinjected back into the loading line and into 
the crude oil carrier {CTI/EOG 2018). 

Vapor Recovery- Membrane Technology 

The membrane process for voe removal utilizes a specialized membrane to separate the voes 
from the inert gases displaced during ship loading. This technology is an addition to the absorption process 
that is discussed above and is used to remove additional VOCs that were not removed during the absorption 
process. After recovered vapors leave the absorption system, they would flow into a membrane where the 
differential pressure (due to a vacuum pump on one side of the membrane) drives the voes across the 
membrane leaving the inerts in the cleaned vapor stream to be released to atmosphere. 

Vapor Recovery - Adsorption with Absorption 

The Carbon Adsorption-Absorption technology removes VOC from the vapor stream by passing 
the vapor mix through one or multiple adsorber beds. The Carbon Adsorption-Absorption technology uses 
a two-stage vacuum pump system to regenerate the activated carbon vessels after it becomes saturated with 
VOCs. The discharge gases of the vacuum pumps are routed through a single absorber column where the 
VOCs are absorbed into a circulating liquid hydrocarbon stream (lean oil). The lean oil stream along with 
the recovered VOCs are collected at the base of the absorber column and pumped back into the oil flow of 
the vessel being loaded. 

Vapor Combustion Technology - Vapor Combustor 

Vapor Combustion Units (VCU) utilize high combustion temperatures to achieve VOC destruction. 
The VOC vapors displaced in tanker loading are enriched with propane, as needed, to a minimum of 164 
Btu/scf to ensure combustion would be hot enough to destroy the VOCs. The mixture is fed into the 
combustor, which reaches temperatures at a minimum of l ,200°F (648.9°C). The vapor combustor is 
provided with a stack temperature control function. A thermocouple is used to control both the assist gas 
valve and cooling air dampener to keep the combustion temperature within desired range. The flame for 
the vapor combustor is completely enclosed, thus reducing radiant heat impacts, noise and visibility of the 
combustion flame from any viewpoint offthe platform. Due to the lack ofan uninterruptible fuel gas supply 
pipeline to the SPOT DWP platform, the vapor stream would need to be enriched utilizing propane. Vapor 
combustors can typically achieve stable combustion with lower heat content gases than is possible with an 
open flare design discussed below. 

Vapor Combustion Technology - Process Flare 

The components of a vapor control process flare are almost identical to the vapor combustor 
discussed above. However, the process flare does not include the stack temperature control function that is 
used in vapor combustor. For the process flare, the burner element is located at the top ofa smaller diameter 
riser and the flame is visible in all directions around the stack. Certain process conditions must be 
maintained in order to maintain high destruction removal efficiency for a process flare. Those include a 
maximum tip velocity, a continuous burning pilot, a waste gas heating valve of no less than 300 Btu/scf 
and a smokeless flame plume. 

Step 2 - Eliminate Technically Infeasible Options 

Vapor Recovery - Cryogenic Condensation 

The maintenance ofa cascade refrigeration loop, extensive rotating equipment for refrigeration and 
cryogenic temperature, is a complex system for operations to maintain and operate. The batch process 
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required for loading large ships is not compatible with the cascade refrigeration system (CTI/EDG 2018). 
This precludes the successful use of cryogenic condensation on the emission source. Additionally, the 
technology has high operational complexity and lacks worldwide industrial usage for the previous 20 years 
(i.e., not in common use) (CTI/EDG 2018). Due to these reasons, the Cryogenic Condensation technology 
option was eliminated from further consideration. 

Vapor Recovery - Absorption 

The main components of absorption technology are the absorber and a single refrigerant (e.g., 
propane) loop. The compression ofthe vapor stream and refrigeration compression via compressors and air 
coolers is required. This requires additional footprint on the platform and additional electric generation, 
which would cascade to an increase in diesel fuel shipments and use. However, the associated safety risks 
of additional diesel storage on the platform is expected to be manageable. Although this technology option 
comes with additional footprint and power requirements, it is passed on to the next step and assessed further. 

Vapor Recovery- Membrane Technology 

The engineering research suggests that the membrane technology required for this particular VOC 
application has not been deployed on a commercial industrial scale anywhere in the world. While membrane 
technology is effective for processes such as nitrogen generation and hydrogen rejection, most membranes 
are easily damaged by fuels such as gasoline and other petroleum products. Based on the research 
conducted, the crude oil voe vapors would have an even more detrimental impact on the membranes 
(CTl/EDG 2018). A high differential pressure would be required across the membrane to achieve adequate 
VOC separation. This would require substantial additional compression, vacuum equipment, and energy 
use. The platform does not have sufficient space to accommodate these requirements. Industrial-scale 
applications for VOC removal utilizing membrane technology was studied extensively in 2003 and 2004 
and ultimately concluded that the needed membrane technology to make an industrial size facility 
economical did not exist (CTI/EDG 2018). Based on this information, it is concluded that membrane 
technology is not a technically feasible control option. 

Vapor Recovery - Adsorption with Absorption 

While technically viable, the Carbon Adsorption-Absorption VOC control option has several 
challenges. The footprint requirements off shore are substantial. Initial estimates require a minimum of 120 
feet (36.6 meters) by 80 feet (24.4 meters) space on the platform and approximately 1,000 metric tons of 
equipment. This does not include the incremental utilities required for the equipment or the added steel 
weight to expand and reinforce the deck and jacket. Carbon Adsorption-Absorption requires the highest 
level of operations supervision and requires frequent and significant downtime for maintenance compared 
to other technically viable technologies. The technology also has substantial additional electrical load 
requirements. Carbon Adsorption-Absorption does not have sufficient operational history (less than 5 years) 
in crude oil loading operation to have an established level of confidence in the technology. Carbon 
Adsorption-Absorption is deemed technically infeasible and not carried forward in the BACT analysis 
because it has significant platform infrastructure requirements that would change the basic design of the 
platform, large power and fuel requirements and has never been attempted offshore on a large scale 
comparable to the SPOT DWP. 

Vapor Combustion Technology - Vapor Combustor 

Vapor combustors are the most common VOC recovery technology utilized in onshore fuel 
terminals is the United States today. It has been demonstrated to achieve 99%+ destruction efficiency at 
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land-based loading terminals. This technology has the greatest flexibility in handling varying VOC 
composition, requires the least amount of incremental capital, and is the easiest to maintain. 

Vapor combustor technology used offshore would require fuel enrichment to achieve a minimum 
stream heating value (British thermal units per standard cubic foot (Btu/set)) for effective VOC destruction. 
During the early stages of crude oil loading on the SPOT DWP, supplemental/enrichment fuel would be 
required. Enrichment fuel for the combustor is not available from the crude oil transfer process on the 
platform because no processing of the crude that would produce fuel byproducts would occur. No nearby 
long-term reliable source of fuel gas (e.g., from a natural gas pipeline) exists. Therefore, the only natural 
gas option that could be considered to secure a long-term reliable fuel gas source is a new fuel gas pipeline 
from the shore, at an estimated incremental cost ofapproximately $50 million USO. Alternatively, propane 
could be used as an enrichment fuel as needed during the loading operations. A fuel gas pipeline from shore 
was considered infeasible because the natural gas supply would be interruptible requiring a backup supply 
of propane located on the platform. Because propane would be required anyway and supply and storage 
would be controlled by SPOT DWP, use ofpropane is considered feasible. It is practical only to the extent 
that related safety risks are manageable on the fixed offshore platform where living quarters are also located. 
The vapor combustor manufacturer has guaranteed VOC destruction efficiency of 95% based on crude oil 
vapor properties and propane availability, which is contingent upon propane storage provisions on the 
SPOT DWP platform. 

A greater than 95% control efficiency is possible with higher temperatures, however, propane 
requirements increase substantially (non-linearly) and as would the safety risks when approaching the 
highest destruction efficiencies possible. A collateral effect of higher control efficiency would be an 
increase in NOx emissions. It should be noted that vapor combustor units are common for land-based 
terminals but the technology has not been demonstrated on a source similar to the proposed SPOT DWP. 

Considering the uniqueness of vapor combustor technology on a similar source and after ensuring 
that all safety risks can be mitigated via design of adequate propane storage on the platform, use of vapor 
combustors with VOC control efficiency of 95% is considered technically feasible for this application. 

Vapor Combustion Technology - Process Flare 

Technically, the flare process is nearly identical to the process outlined for the vapor combustor. 
However, ensuring that the velocity of the vapors sent to the flare flame tip is adequate for combustion to 
occur introduces additional complexity that does not exist for the vapor combustor. Flares are also required 
to be used with the net heating value of the gas being combusted at 300 Btu/scf or greater if the flare is 
steam assisted or air assisted. This requires open-flame flaring technologies to utilize much greater levels 
ofenrichment gas when compared to vapor combustor technology in similar service. 

The open flame also creates undesirable issues such as light and increased noise levels on the 
offshore platform. However, the main safety concern for the flaring system is thermal radiation issues. Use 
of a process flare generates safety concerns and space requirements related to protecting personnel and 
equipment from radiant heat from the open lit flame. The flare design considers radiation limits at the base 
of the flare tower and at key point locations on the platform such as helideck, cranes, living quarters and 
flammable, combustible gas storage areas. The preliminary assessment of including a flare in the design 
recommends significantly larger size of the platform or a remote flare located separate from the platform 
to dismiss the radiation concerns. Taking into account the need for additional enrichment gas and limitations 
imposed by the available deck space on the platform, the process flare is eliminated as potential VOC 
control option from marine loading operations. 
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Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

The two feasible technologies for controlling VOe vapors generated from marine loading 
operations are ranked by removal efficiency in Table 11. 

Table 11 
Ranking of Feasible Technologies (VOC - Marine Loading) 

Vapor Recovery - Absorption 2 

Step 4 - Evaluation of Most Effective Controls 

The vapor combustor technology is ranked the highest in terms of destruction efficiency. 

Vapor combustion creates collateral emissions of other pollutants from the combustion process. 
Nonetheless, the benefit to air quality from reduction ofVOe emissions is considered as substantially more 
significant compared to generation of other pollutant emissions. Based on the early engineering estimates, 
the vapor combustor cost effectiveness is estimated at $553 per ton of voe reduced. A detailed economic 
analysis using EPA's estimation method is presented in Appendix G. 

The vapor recovery technology with absorption is ranked the lowest in terms of control efficiency. 
Its economic impact is significantly higherthan the vapor combustortechnology. As presented in Appendix 
G, the absorption technology cost is estimated at $916 per ton ofreduced voe. Although absorption makes 
recovery of liquid from the vapor voe stream possible and does not produce any other collateral pollutant 
emissions, it requires higher plot space for compression of the vapor stream and requires refrigeration 
compression equipment, all of which requires more electric power generation and increase in associated 
pollutant emissions. Its control efficiency is lower and economic costs are significantly higher compared to 
vapor combustor. 

Step 5 - Selection of BACT 

The vapor combustor has the lowest technological risks, smallest footprint, minimum operations 
requirements, lowest power and fuel requirements, and lowest costs. With 95% control efficiency, risks 
with propane storage requirements are manageable for the size and arrangement of the currently proposed 
offshore platform design. The flame for the vapor combustor is completely enclosed, reducing radiant heat 
impacts, noise and visibility of the flame. Therefore, vapor combustor with 95% voe control efficiency is 
proposed as BAeT for marine loading operations. 

3.7.4 UNCAPTURED MARINE LOADING EMISSIONS 

Steps 1 through 3 - Identify, Evaluate and Rank Control Technologies 

Identification of control technologies, evaluation of their technical feasibility, and ranking of 
control effectiveness, which are steps I through 3 of the BAeT evaluation process, are taken from the 
TCEQ's Marine Loading Collection Efficiency Guidance (TCEQ 2016). The TeEQ evaluated the 
technical feasibility of marine loading collection efficiencies for ocean going marine vessels, identified 
loading collection efficiencies and provided guidance on additional requirements that apply to marine 
loading operations for voe when the vapor pressure of the material is greater than 0.5 psia. 
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Step 4 Evaluation of Most Effective Controls 

The TCEQ Marine Loading Collection Efficiency Guidance provides four categories of collection 
efficiencies as follows: 

• Category 4 - 99.9%; 

• Category 3 - 99.5% to 99.89%; 

• Category 2 - >99.0% to 99.45%; and 

• Category I - 99.0%. 

The TCEQ guidance document specifies testing requirements for each category. Category I 
requires no additional testing meaning that previous ship testing results have demonstrated that 99.0% 
collection efficiency is very reliable and does not require periodic compliance tests. Category 2 requires 
one initial compliance test within 12 months; category 3 requires one test per year for three years; and 
category 4 requires three tests per year for five years. 

Step 5 - Selection of BACT 

Because SPOT does not control the marine vessels and cannot make modifications to them, it has 
no ability to effectively enforce marine vessels to adhere to control efficiencies greater than 99.0%. 
Therefore, the collection efficiency of99% (Category I) as listed in TCEQ's Marine Loading Collection 
Efficiency Guidance would be implemented by the SPOT DWP as BACT. The marine vessels would be 
subject to annual vapor tightness testing as specified in 40 CFR Part 63.565(c) (MACT Subpart Y) or 40 
CFR Part 61.304(1). VOC loading rates would be recorded during loading. The loading rate would not 
exceed the maximum permitted loading rate. As discussed in section 3.7.3, the collected vapors will be 
routed to vapor combustors with VOC control efficiency of 95%. 

During loading, the SPOT DWP shall conduct audio, olfactory, and visual checks for leaks once 
every 8 hours for on-shore equipment and on board the ship. Ifa liquid leak is detected during loading and 
cannot be repaired immediately (for example, by tightening a bolt or packing gland), then the loading 
operation shall cease until the leak is repaired. If a vapor leak is detected by sight, sound, smell, or 
hydrocarbon gas analyzer during the loading operation, then a "first attempt" shall be made to repair the 
leak. Date and time of each inspection shall be noted in the operator's log or equivalent. Records shall be 
maintained at the site ofall repairs and replacements made due to leaks. 

These control methods meet or exceed current BACT requirements for offshore marine loading 
operations. 

3.7.5 FUGITIVE EMISSIONS 
During facility operation, there is a potential that fugitive emissions would be released from piping 

components such as pipe flanges and valves. There may also be minor emissions of propane from the 
propane vaporizer and propane, diesel transfer pumps, and piping. 
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Step 1 - Identification of All Control Technologies 

No add-on control technologies are practical to control fugitive VOC em1ss10ns. Therefore, 
available VOC control options are limited to proper piping design and good work practices, including leak 
detection and repair. 

Step 2 - Eliminate Technically Infeasible Options 

Proper piping design and good work practices are feasible options to reduce fugitive VOC 
emissions. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Proper piping design and good work practices are considered together as one control technology 
and is the only control option considered technically feasible for voe fugitive emissions. Proper design 
includes selecting low VOC emitting components where feasible. Good work practices includes use ofleak 
detection and repair procedures as a work practice standard to maintain proper operation of the piping 
components, also resulting in a reduction in fugitive emissions. Typical emission reductions range from 
30% to 97%. No ranking is necessary because proper design and good work practices are considered 
together as one control technology and is the only control technology feasible. 

Step 4 - Evaluation of Most Effective Controls 

The Applicant would specify all VOC service valves as low VOC emitting valves, which would 
meet the ISO 15848-1 standard for industrial valves. The valves would be in a tightness class with leakage 
ranging from less than or equal to 50 parts per million (ppm) to 500 ppm VOC. Additionally, during initial 
construction, the SPOT DWP will assure the long-term integrity of the flanges by addressing the use of 
proper gaskets, bolt torqueing, and leak testing, and inspecting condition of flanges during maintenance of 
equipment. 

As part of the Fire and Gas Detection System on the SPOT DWP platform, all spaces that have the 
potential for combustible or toxic gas emission or collection shall be monitored including the propane area 
by infrared point and line-of-sight gas sensors. Both the high-level and the low-level alarm shall activate 
an audible alarm and corrective action will be taken. Additionally, the crude oil pipeline leak detection 
system would consist of a real-time transient model that would provide effective leak detection with 
industry-leading state estimation software technology. The system is designed to continually analyze the 
calculated pipeline state and searches for anomalies that suggest a leak. Using two concurrent leak detection 
techniques, the software will provide effective leak detection and location capability. 

These measures considered in the design and operation of the SPOT DWP would minimize 
potential fugitive emissions. The evaluation of most effective control also considers the safety risks 
associated with implementing a pollution control program. Utilizing the limited number of personnel 
stationed on the SPOT DWP platform to perform occasional leak detection and repair minimizes safety 
issues associated with bringing an external crew (possibly untrained in offshore operations) to the platform 
to perform leak detection and repair. 

Considering the fugitive emission minimization principles included in the facility design and 
operation, offshore location of the platform, and relatively small quantity of fugitive emissions (see 
Appendix D), implementation ofa more extensive leak detection and repair (LDAR) program is considered 
impractical for the facility. 
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Step 5 - Selection of BACT 

The SPOT DWP is proposing proper piping design and good work practices as BACT for 
minimizing fugitive emissions. This will include: 

• 	 Use oflow voe emitting valves(< 500 ppmv) and adherence to manufacturer's recommended 
maintenance practices. 

• 	 Record repairs and include date of repairs, repair results, justification for delay of repairs, and 
corrective actions taken for all components. 

3.7.6 DIESEL TANKS 

Step 1 - Identification of All Control Technologies 

TCEQ guidelines, 30 Texas Administrative Code Chapter 115, NSPS, and Maximum Achievable 
Control Technology (MACT) were reviewed to identify available control strategies for diesel storage tanks. 
The following potential control strategies were identified: 

Fixed Roof Tank Routing to a Control Device 

A fixed roof tank consists of a cylindrical steel shell with a permanently affixed roof. 
Flashing/working/breathing losses from the liquid stored in the tank are captured by a vapor collection 
system, then routed to a control device for destruction. 

External Floating Roof 

An external floating roof tank consists of an open-topped cylindrical steel shell equipped with a 
roof that floats on the surface ofthe stored liquid. The floating roof consists ofa deck, fittings, and rim seal 
system. The roofrises and falls with the liquid level in the tank, and reduces evaporative loss of the stored 
liquid. 

Internal Floating Roof 

An internal floating roof tank has both a permanent fixed roof and a floating roof inside. As with 
an external floating roof, the internal floating roofrises and falls with the liquid level in the tank and reduces 
evaporative loss ofthe stored liquid. 

Submerged Loading 

There are two types of submerged loading - submerged fill pipe and bottom loading. In the 
submerged fill pipe method, the fill pipe extends almost to the bottom of the tank. In the bottom loading 
method, a permanent fill pipe is attached to the tank bottom. During most ofthe submerged loading by both 
methods, the fill pipe opening is below the liquid surface level. Liquid turbulence is controlled significantly 
during submerged loading, resulting in much lower vapor generation than encountered during splash 
loading. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option. All of the control technologies 
identified above are feasible voe control options for diesel storage tanks. 
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Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

All feasible technologies for diesel storage tanks ranked by control efficiency are shown in Table 
12. 

Table 12 

Ranking of Feasible Technologies - (VOC - Diesel Storage Tanks) 


Technology Efficiency Rank 

Fixed Roof Tank Routing Emissions to a 199% 
Control Device 

External Floating Roof Tank 95%. 98% 2 

Internal Floating Roof Tank 95% - 98% 2 

Submerged Loading 40-60% 3 

Step 4 - Evaluation of Most Effective Controls 

TCEQ BACT guidelines state that for compounds with a vapor pressure greater than 0.5 pounds 
per square inch (absolute) (psia) emissions should be routed to a VOC control device. No. 2 diesel fuel has 
a true vapor pressure of 0.4 psia. The small size of the diesel tanks precludes the use of a floating roof. 
Based on the information obtained from the USEPA's RBLC database, no diesel storage tank with similar 
capacity routes the emissions to a control device. Therefore, all controls, except submerged loading, are 
rejected as BACT. 

Step 5 - Selection of BACT 

Submerged loading has been selected as BACT for the diesel tanks to minimize VOC emission 
rates from diesel fuel tanks. 

3.8 GHG BACT ANALYSIS 

3.8.1 OBJECTIVE 
The objective of this analysis is to select the appropriate GHG BACT for each stationary emission 

source at the SPOT DWP based on the maximum degree of reduction. BACT for each emission source is 
determined by identifying the emission reduction achievable through application of the available methods, 
systems, and techniques for control of each GHG (CO,, CH., and N10). The BACT analysis includes 
energy, environmental, and economic impacts. Since the Project triggers PSD review for the VOCs, the 
applicability of PSD and BACT to GHG emissions must be considered. The potential to emit for GHG is 
above the 75,000-ton per year significant emission rate threshold for GHG established under the Tailoring 
Rule; therefore, a GHG BACT analysis based on total GHG, known as C02e, that is the sum ofC02, CH4, 

and N10 with applicable global warming potential factors applied, must be performed. 

SPOT DWP seeks a GHG BACT standard that provides flexibility in operating the equipment on 
the offshore fixed platform. A GHG BACT standard that is a single limit for the SPOT DWP is preferable, 
as it would provide individual unit operating flexibility underneath an overall SPOT DWP GHG annual 
limit. All GHG-producing equipment on the platform acts and responds as an integrated process or system; 
equipment performance and operational levels are dependent on other aspects of the process. In contrast, 
a GHG BACT standard on a per equipment basis (such as mass ofC02 emissions per horsepower hour [hp
hr] for a diesel generator) would not provide needed operational flexibility. 
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3.8.2 METHODOLOGY 
The BACT analysis was performed in accordance with USEPA guidance, which outlines a "top

down" five-step process to determine the appropriate emission control technologies/limitations: 

Step 1 - Identification ofAll Control Technologies 

Step 2 - Elimination of Technically Infeasible Options 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Step 4 - Evaluation ofMost Effective Controls 

Step 5 - Selection ofBACT 

Step 1 - Identification of All Control Technologies 

The first step was to identify all available control options for each emission unit type. Available 
control options included air pollution control technologies or techniques with a practical and demonstrated 
commercial potential for application to the emission unit and the regulated pollutant under evaluation. Air 
pollution control technologies and techniques included lower emitting processes, practices, and post
combustion controls. A unique aspect of identification of available control technologies is that SPOT DWP 
is an offshore platform with limited deck space and no external gas or electric supply. In addition, because 
GHG control technologies and CCS techniques are slowly emerging and evolving through research and 
development studies, a summary of the status of these projects concerning the unique SPOT DWP offshore 
facility is provided. 

Step Z - Elimination of Technically Infeasible Options 

The second step was to identify the technical feasibility of the control options identified in Step 1, 
which were evaluated with respect to source-specific factors. Technically feasible control options include 
technology that is commercially and readily available and in common use. Technical infeasibility is defined 
as one or more technical difficulties that preclude the successful use of the control option on the emission 
unit under review. For an offshore floating vessel installation, technical infeasibility may include the 
limitations imposed by no external power supply, gas supply, or space for installation. Technical 
infeasibility is documented and demonstrated based on physical, chemical, and engineering principles. 
Technically infeasible options were eliminated from further consideration in the BACT analysis. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

The third step was to list and rank all the remaining control alternatives not eliminated in Step 2. 
The ranking was based on control effectiveness for the pollutant under review. 

Step 4 - Evaluation of Most Effective Controls 

The next step-involved consideration of the energy, environmental, and economic impacts of the 
remaining alternatives. 

If the top-ranked alternative was selected, consideration was given to whether impacts of 
unregulated air pollutants or impacts in other media would justify selection ofan alternative control option. 
Ifthere were no issues regarding collateral enviromnental impacts ofthe top-ranked alternative, an analysis 
of energy and economic impacts was not required, and the process proceeded to Step 5. 
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In the event that the top-ranked alternative was shown to be inappropriate due to energy, 
environmental, or economic impacts, the rationale for this finding was documented. Then the next most 
stringent alternative in the list was similarly evaluated. This process continued until a technology under 
consideration was not eliminated due to environmental, energy, or economic impacts that demonstrate 
that alternative to be inappropriate. 

Step 5 - Selection of BACT 

The most effective control alternative that was not eliminated in Step 4 was proposed as the BACT 
for the pollutant and emission unit under review. In no event shall BACT result in an emissions limit less 
stringent than the emissions limits established by an applicable NSPS. 

3.8.3 GREENHOUSE GAS POTENTIAL TO EMIT 
Table 13 summarizes source wise and the total GHG emissions for the SPOT DWP. 

Table 13 

Total GHG Emissions by Emission Source 


Emission Source co, 

Greenhouse Gas (to

N,O 
(as C02e) 

ns per year) 

CH, 
(as C02e) co,e 

Vapor Combustor (3) 157,637 1,591 29.66 159,257 

Diesel Generators (2) 10,379 24.80 141.54 10,546 

Emergency (Backup) Diesel Generator (1) 44 0.1 0.6 44.70 

Diesel Firewater Pumps (2) 125 0.3 1.7 127 

Pedestal Cranes (2) 2,980 7.12 40.64 3,028 

Diesel Storage Tank (3) 0 0 0 0 

Vent Boom (1) 0 0 0 0 

Uncaptured Loading Emissions 253 0 0 253 

Fugitives 1.89 0 0 1.89 

Total Emissions 171,420 1,623.20 214.14 173,257 

Key: 

CH4 ~methane 


C02 ~carbon dioxide 

C02e = carbon dioxide equivalent 

GHG =greenhouse gas 

N10 =nitrous oxide 


3.8.4 INFORMATION SOURCES 
Informational databases, clearinghouses, and documents were used to identify recent control 

technology determinations for similar source categories and emission units for this BACT analysis, such as 
the USEPA's RBLC; permits; technical journals, newsletters, and reports; information from control 
technology suppliers; and engineering design on other projects. Note, however, that offshore platform 
crude oil loading is uncommon. U.S. Department of Energy research news announcements were also 
reviewed for the Gulf of Mexico carbon sequestration project information. 
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3.8.5 GHG BACT ANALYSIS 
Under the PSD Tailoring Rule, the regulated air pollutant is GHG (as defined as the sum of the 

individual pollutants that are primarily CO,, CH., and N,O). Therefore, a BACT analysis is required only 
for total GHG. The analysis considers control technologies that may reduce GHG emissions. For the 
proposed facility, C02emissions represent approximately 99% ofthe total GHG emissions on a C02e basis, 
while CH. and NzO emissions represent the remaining 1 % of the total GHG emissions on a C02e basis. 

The USEPA believes that it is important in BACT to consider options that improve the overall 
energy efficiency of the source-through technologies, processes, and practices at the emitting unit. In 
general, a more energy-efficient technology uses less fuel than a less energy-efficient technology on a per
unit ofoutput basis. 

As shown in Table 13, the vapor combustors would be the largest source ofC02relative to other 
emission sources at the SPOT DWP. Therefore, while this GHG BACT analysis addresses all platform 
sources that emit GHGs, emphasis is placed on evaluating the vapor combustors. 

3.8.5.1 Vapor Combustors 

Step 1 - Identification of All Control Technologies 

The following control options are identified as potential GHG control options for the gas turbines: 

• Carbon capture and sequestration (CCS; 

• Low carbon fuel; and 

• Good combustion, operating, and maintenance, practices 

Carbon Capture and Sequestration 

CCS is a set oftechnologies that can reduce C02 emissions to the atmosphere from fossil-fuel-fired 
power plants and industrial sources. The first step in CCS includes the capture ofC02 from the combustion 
exhaust streams or gaseous waste streams generated from industrial processes. Carbon capture involves 
the removal ofC02 from the exhaust stream through "scrubbing" with solvents (e.g., amine system). After 
capture, C02 is compressed and then transported to a site where it is injected underground for permanent 
storage (also known as "sequestration"). C02 is commonly transported by pipeline. Geologic formations 
suitable for sequestration include depleted oil and gas fields, deep coal seams, and saline formations. 
Potential sequestration sites must undergo appropriate site characterization to ensure that the site can store 
C02 safely and securely. After being transported to the sequestration site, the compressed C02 is injected 
deep underground into solid, but porous rock, such as sandstone, shale, dolomite, basalt, or deep coal seams. 
Suitable formations for C02 sequestration are located under one or more layers ofcap rock, which trap the 
C02 and prevent upward migration. These sites are then rigorously monitored to ensure that the C02 
remains permanen!lY underground (U.S. Department ofEnergy [DOE] 2015a). 

Low Carbon Fuel 

The amount ofGHG emissions generated (per heating value) for a combustion source is dependent 
upon the fuel chosen. Low carbon intensity fuels such as natural gas fuel (compressed natural gas [CNG], 
liquefied petroleum gas [LPG]/propane) produce less GHG emission per heating value (British thermal 
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units) than other fossil fuels such as diesel fuel or heavier oils such as No.2 fuel oil. 40 CFR Part 98, Table 
C-1 lists gaseous fuel as one ofthe lowest C02 generation rates per MMBtu of fuel ofany ofthe fuels listed. 

Good Combustion, Operating, and Maintenance Practices 

Good combustion, operating, and maintenance (O&M) practices are a potential control option for 
improving the fuel efficiency of a combustion source. The temperature control function on vapor 
combustors, the "assist air blowers and stable burner" design reduces fuel consumption, effectively 
reducing GHG emissions. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility ofeach identified control option. 

ccs 
C02 capture has been utilized in only a very limited number ofindustry sectors, primarily the power 

generation sector, where a continuous flow of exhaust gas containing GHG is available. The vast majority 
of captured C02 use is associated with enhanced recovery of oil or natural gas from underground deposits. 
Some projects have demonstrated the technical feasibility of small-scale C02 capture on continuous-flow 
slipstreams from power plants. A small-scale version of the Fluor Econamine technology, using a 
proprietary monoethanolamine solvent, was installed and operated at the Florida Power & Light plant in 
Bellingham, Massachusetts, a 300-megawatt (MW) natural gas combined cycle facility. The Fluor system 
processed a small slipstream of exhaust gas, resulting in the capture of approximately 10% of the facility's 
C02 emissions, which was sold for use in food and beverage production. The capture system is no longer 
in operation. There is no full-scale (i.e., full exhaust flow) application ofC02 capture to a vapor combustor 
or similar vapor combustion technology alone. There has also been no demonstration of C02 capture from 
any batch process similar to the crude oil loading/vapor combustion process that would occur at the SPOT 
DWP. The RBLC search results shown in Appendix F do not list any land-based installations of CCS on a 
vcu. 

The composition of inert gases leaving very large crude carriers (VLCCs) during early stages of 
loading is expected to have about IO mo!% of C02 with remaining gases being primarily Ni. The C02 
concentration reduces significantly as the crude oil loading progresses and the hydrocarbon concentration 
increases in vapors from the ship. The post-combustion exhaust flue gas streams from the vapor combustor 
on average will have low concentration levels ofC02 ( < 4 mo!%) in a relatively small total exhaust volume. 
Therefore CCS equipment would need to be able to capture a low concentration from a small exhaust 
volume. Additional facilities requiring significant additional area, most likely a separate platform to contain 
the CCS equipment, amine scrubber storage tanks, additional power generation and fuel storage for power 
generation and a capability to generate steam would be required to separate the C02from the other exhaust 
gas components. 

In CCS, the C02 is either compressed to the desired pressure using a gas compressor or is liquefied 
at lower pressures by using refrigeration systems and then pumped at desired pressure. The electrical power 
and space requirements to operate the carbon capture, compression via new gas turbines, and sequestration 
operations are significant. A large amount ofsteam would also be needed to regenerate monoethanolamine, 
the most common C02scrubbing solvent. For example, evaluation ofCCS at combined-cycle power plants 
indicate that 10% to 20% of the electric generation capacity of the plant would be required to supply the 
power needs for CCS operation (Leung et al. 2014). These requirements could be met at an onshore 
installation, where additional grid-supplied electrical power is available, or gas supply is available, or 
additional land space is available to install additional on-site electrical generation, and extra land space is 
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available to site the CCS equipment. On the offshore platform, however, none ofthese options are available 
to meet the CCS requirements. The unavailability ofgas supply and limited deck space on the platform has 
been discussed in previous sections. Therefore, compression of C02for transport is not technically viable 
at the proposed SPOT DWP platform. 

Although C02 capture and preparation for transport are deemed not technically feasible for the 
SPOT DWP, CCS technology is continually being studied as a potentially viable option for all types of 
combustion exhaust streams by the U.S. Department of Energy and other agencies. Therefore, to address 
the final component of CCS, that is C02 transport and sequestration, a brief qualitative analysis of the 
viability ofC02transport and sequestration for the SPOT DWP is provided below. 

The captured C02 would need to be transported to a suitable sequestration site. Therefore, the 
project would also require the installation of a new large pipeline and compressor station that would 
transport C02 to an existing or suitable long-term C02 storage facility. The Denbury Green Pipeline is a 
C02 pipeline that runs from eastern Louisiana to Texas and delivers C02 for injection at sites for enhanced 
oil recovery (EOR). The pipeline is located approximately 90 miles north of the Project site. While it is 
theoretically feasible that a C02 lateral pipeline could be constructed and connected to the Denbury Green 
Pipeline, the cost of doing so from a qualitative standpoint would be prohibitive, with a substantial energy 
requirement. For example, Sabine Pass LNG examined the cost and enviromnental impacts associated with 
capturing and transporting C02 in a purpose built pipeline (approximately 28 to 36 miles long depending 
on route) from its shore-based facility to the Denbury Pipeline (see Federal Energy Regulatory Commission 
docket CP13-552). The enviromnental impacts, energy penalty, and cost were shown to be significant, as 
were uncertainties on the marketability of the CO,, thereby rejecting C02 capture and sequestration as a 
GHG control option. Furthermore, if CCS were selected as BACT, it is unknown if Denbury or another 
selected EOR developer could commit to accept C02over the period of time that SPOT DWP will operate. 
There is no demonstrated ongoing demand for the life cycle of larger projects, such as offshore loading 
terminals. This uncertainty makes the use ofEOR not a viable option. 

Sequestration near the SPOT DWP utilizing storage under the Gulf of Mexico is currently not 
technically feasible. Availability of sequestration sites, as well as the technology to inject C02 into storage 
under the Gulf ofMexico and monitor sequestered C02 for leakage from sequestration strata under the Gulf 
of Mexico, is just beginning to be studied. The DOE National Energy Technology Laboratory armounced 
on July 15, 2015, that it has "selected four projects to receive funding to develop and advance the 
effectiveness of onshore and offshore carbon storage technologies, reduce the challenges associated with 
implementation, and prepare them for widespread commercial deployment in the 2025-2035 time frame" 
(DOE 2015b). The DOE's Carbon Storage Program continues to advance development oftechnologies that 
can address the current and future technical challenges of commercial deployment. 

According to the DOE, the funded research projects will assess the prospective geologic storage 
potential of offshore subsurface depleted oil and natural gas reservoirs and saline formations on the East 
Coast and the Gulf ofMexico. These projects will use existing geologic and geophysical data to conduct a 
prospective storage resource assessment that will approximate the amount ofC02 that can be safely stored. 

Two of the four research projects focus on evaluating sequestration potential in the northern Gulf 
of Mexico. An "Assessment of C02 Storage Resources in Depleted Oil and Gas Fields in the Ship Shoal 
Area, Gulf of Mexico" is being performed for DOE by GeoMechanics Technologies (Monrovia, 
California). According to DOE, the project will produce a detailed characterization of the Neogene delta 
sands from the Ship Shoal field in the Gulf of Mexico for large-scale C02 storage. The proposed research 
project will use three-dimensional geologic modeling to predict the C02 storage capacity ofthe Ship Shoal 
area. The modeling approach will be used to validate and ensure 99% storage performance, ensuring 
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containment effectiveness. Additionally, this research will analyze existing infrastructure ofoil and gas for 
C02 transportation and recommend a transportation pipeline corridor (DOE 20 I Sb). 

The second project is being conducted by the University ofTexas at Austin, entitled "Offshore C02 
Storage Resource Assessment of the Northern Gulf of Mexico (Upper Texas-Western Louisiana Coastal 
Areas)." According to the DOE, this project will study the inner continental shelf portions ofthe Texas and 
Louisiana Gulf of Mexico coastal areas in order to assess the C02 storage capacity of depleted oil and 
natural gas reservoirs. This work will also assess the ability of regional saline formations to safely and 
permanently store nationally significant amounts ofCO,. The results ofthis work will improve the current 
understanding of C02 storage potential for a large area of the Gulf of Mexico adjacent to significant 
industrial emissions sources (DOE 20 I Sb). 

The potential for ocean acidification resulting from leakage ofC02 into seawater is also a concern 
when considering C02 sequestration under the floor of the Gulf ofMexico. Seawater and C02 chemically 
react; resulting in a lowering of seawater's pH, that is, the seawater becomes more acidic. As seawater 
acidifies, it reduces the amount of calcium carbonate available to various sea organisms. These organisms 
rely on abundant calcium carbonate to build their skeletons and shells. Some organisms may not be able 
to produce or maintain their skeletons or shells if the calcium carbonate concentration drops too much 
(NOAA 201S). 

As noted above, these studies were awarded in July 20 l S and the DOE anticipates that these studies 
will not be complete until at least 202S, with the outcome on the viability ofcarbon storage in these offshore 
locations undetermined until completion of the studies. SPOT DWP expects operation of the platform 
would commence in 2022, well before these studies are complete. Therefore, carbon storage under the Gulf 
of Mexico near the SPOT DWP is not technically feasible in the period of operation of the platform. 

Because CCS is not considered commercially available for SPOT DWP's vapor combustors, the 
compression power and installation needs of CCS would require gas supply and/or additional electricity 
generation, significantly larger platform or an entirely separate platform to house the CCS equipment and 
redesign of the facility, CCS is considered technically infeasible. Therefore, this technology is not carried 
forward in discussion and its additional expected energy, environmental and economic impacts are not 
assessed. 

Low Carbon Fuel 

The. vapor combustors would primarily burn VOCs generated during offshore ship loading. This is 
supplemented by propane, as an enrichment fuel during early stages ofloading to maintain high combustion 
efficiency. Propane fuel has one of the lowest direct GHG emissions of all common fuels. Therefore, low
carbon fuel is a feasible control measure. 

Good Combustion, Operating, and Maintenance Practices 

Good combustion practices are considered technically feasible as a GHG control option and will 
be considered further. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

All feasible technologies for vapor combustors are listed in Table 14. Their control efficiencies are 
not analyzed. 
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Table 14 
Ranking of Vapor Combustor GHG Control Effectiveness 

Technology 	 Efficiency Rank 

Low·Carbon Fuel NIA 1 

Good Combustion Practices N/A 1 

Key: 
NI A= not analyzed 

Step 4 - Evaluation of Most Effective Controls 

Fuel Selection/Good Combustion, Operating, and Maintenance Practices 

The remaining control technologies are proposed as BACT and, therefore, do not require additional 
evaluation. No adverse collateral impacts are associated with use of propane gas as a low-carbon fuel or 
with implementing good combustion, operating, and maintenance practices. 

Step 5 - Selection of BACT 

Low-carbon fuel and good combustion, operating, and maintenance practices are considered the 
BACT for the vapor combustors to minimize GHG emission rates. 

Good combustion, operating, and maintenance practices will include: 

• 	 Operating and maintaining the vapor combustor in accordance with vendor-recommended 
procedures; 

• 	 Conducting preventive maintenance checks of oxygen analyzers on annual basis; 

• 	 Monitoring and maintenance ofproper operating temperature; 

• 	 Maintaining propane gas supply system design and operation; and 

• 	 Maintaining proper excess air and good air/fuel mixing during combustion, to minimize 
emissions 

3.8.5.2 Emergency (Backup) Diesel Generator and Diesel Fire Water Pumps 

Step 1 - Identification of All Control Technologies 

The following control options are identified as potential GHG control options for the emergency 
generator and fire water pumps: 

• 	 Fuel selection; and 

• 	 Good combustion, operating, and maintenance, practices. 

Fuel Selection 

Fuel selection is described in Section 3.8.5.1. 
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Good Combustion, Operating, and Maintenance Practices 

Good combustion, operating, and maintenance practices are described in Section 3.8.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility of each identified control option. 

Fuel Selection 

While natural gas-fueled engines may provide lower GHG emissions per unit of power output 
compared to diesel-fueled engines, there is no gas source available for fueling these engines on the platform. 
Additionally, natural gas is not considered a technically feasible fuel for the emergency generator and 
firewater pump engines since they would need to be used in the event of facility-wide power outage or in 
case of fire, when natural gas supplies from a pipeline may be interrupted. Therefore, fuel selection of 
natural gas is considered technically infeasible as a control option. 

Good Combustion, Operating, and Maintenance Practices 

Most engine manufacturers incorporate good combustion practices into the design ofdiesel engines 
to meet USEPA emission standards. Therefore, good combustion practices are considered technically 
feasible and will be considered further. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Good combustion, operating, and maintenance practices were the only control option considered 
to be technically feasible for the emergency (backup) diesel generator and diesel fire water pump engines. 
Therefore, no ranking ofcontrol technologies is necessary. 

Step 4 - Evaluation of Most Effective Controls 

There are no issues regarding collateral environmental impacts with the use of good combustion 
practices. 

Step 5 - Selection of BACT 

The use ofengine good combustion practices is proposed as GHG BACT for the emergency backup 
diesel generator and diesel fire water pumps engines. 

3.8.5.3 Diesel Generator Engines 

Step 1 - Identification of All Control Technologies 

The following control options are identified as potential GHG control options for the essential 
service generator engines: 

• Fuel selection; and 

• Good combustion, operating, and maintenance, practices. 

Fuel Selection 

Fuel selection is described in Section 3.8.5.1. 
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Good Combustion, Operating, and Maintenance Practices 

Good combustion, operating, and maintenance practices are described in Section 3.8.5.1. 

Step 2 - Eliminate Technically Infeasible Options 

This step addresses the feasibility ofeach identified control option. 

Fuel Selection 

The amount of air pollutant emissions generated (per heating value) for a combustion source is 
dependent upon the fuel type chosen. While natural gas-fueled engines may provide lower GHG emissions 
per unit of power output compared to diesel engines, there is no gas source available for fueling these 
engines on the platform. Therefore, fuel selection of natural gas is considered technically infeasible as a 
control option. 

Good Combustion, Operating, and Maintenance Practices 

Good combustion practices are typically incorporated into the design of diesel engines. These 
designs can include features such as electronic engine controls, injection systems, combustion chamber 
geometry, and turbocharger and after-cooler systems. Turbochargers and after coolers work to increase the 
overall thermal efficiency of the diesel cycle, thereby reducing emissions on a per unit basis. Therefore, 
good combustion practices are considered technically feasible and will be considered further. 

Step 3 - Ranking of Remaining Control Technologies by Control Effectiveness 

Good combustion, operating, and maintenance practices are found to be technically feasible for the 
diesel generator engines on SPOT DWP platform. Therefore, no ranking of control technologies is 
necessary. 

Step 4 - Evaluation of Most Effective Controls 

There are no issues regarding collateral environmental impacts with the use of good combustion 
practices for the diesel generators. 

Step 5 - Selection of BACT 

The use of good combustion practices is proposed as GHG BACT for the diesel generator engines 
at the SPOT DWP. 

3.8.5.4 Fugitive Emissions 

Steps 1 through 5 - Identify, Rank and Select BACT 

During facility operation, there is a potential that fugitive emissions would be released from piping 
components, such as from pipe flanges and valves and other components. The primary fugitive emissions 
from the Project would be VOCs. However, there is a potential for small amount of C02 leakage from the 
vapor return lines and associated components containing inert gases during the loading process. 

As discussed earlier in Section 3.7 .5, no add-on control technologies are practical to control fugitive 
GHG emissions. The available VOC control options are limited to proper piping design and good work 
practices and is proposed as BACT for minimizing fugitive GHG emissions. 
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P1 
- TCEQ Use Only 

TCEQ TCEQ Core Data Form 
For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175. 

SECTION I· General Information . 
1. Reason for Submission (Ifother is checked please describe in space provided.) 

ISi New Permit, Registration or Authorization (Core Data Form should be submitted wffh the program application.) 

D Renewal (Core Data Form should be submitted with the renewal form) I D Other 

2. Customer Reference Number !if issuedl Follow this link to search 3. Reaulated Entitv Reference Number lit issued) 
for CN or RN numbers in 

CN 605600519 Central Rggist!J'.** RN 

SECTION II: Customer Information 
4. General Customer Information 5. Effective Date for Customer Information Updates (mm/dd/yyyy) I 
ISi New Customer D Update to Customer Information D Change in Regulated Entity Ownership 
0Change in Legal Name (Verifiable with the Texas Secretary of State or Texas Comptroller of Public Accounts) 

The Customer Name submitted here may be updated automatically based on what is current and active with the 
Texas Secretary of State (SOS) or Texas Comptroller ofPublic Accounts (CPA). 

6. Customer Legal Name (If an individual, print last name ffrst: eg: Doe, John) If new Customer, enter erevious Customer below: 

SPOT Terminal Services LLC 
7. TX SOS/CPA Filing Number 8. TX State Tax ID 111 d;g;tsl 9. Federal Tax ID (9d;g11s1 10. DUNS Number r;teppNcable) 

803093387 32068089278 83-1791847 

11. Tune of Customer: I D Corooration D Individual Partnership: D General D Limited 

Government: D City D County D Federal D State D Other D Sole Proprietorship ISi Other: Limited Liability Company 
12. Number of Employees 
ISi 0-20 D 21-100 D 101-250 D 251-50.0 D 501 and higher 

13. Independently Owned and Operated? 
ISi Yes DNo 

. 

14. Customer Role (Proposed or Actual) c as it relates to the Regulated Entity listed on this form. Please check one of the following: 

Downer D Operator ISi Owner &Operator 
DOccupational Licensee D Responsible Party D Voluntary Cleanup Applicant DOther: 

SPOT Terminal Services LLC 
15. Mailing 

P.O. Box 4324Address: 
City I Houston I State ITX I ZIP I 77210 I ZIP+4 I 4324 

16. Country Mailing Information (ffoutside USA) 17. E-Mail Address (ff applicable) 

environmental@eprod.com 
18. Telephone Number 19. Extension or Code 20. Fax Number (if applicable) 

( 713 ) 381-6595 ( ) -

SECTION III· Re1mlated Entitv Information . 
21. General Regulated Entity Information (If 'New Regulated Entity" is selected below this form should be accompanied by apermit application) 

ISi New Regulated Entity D Update to Regulated Entity Name D Update to Regulated Entity Information 

The Regulated Entity Name submitted may be updated in order to meet TCEQ Agency Data Standards (removal 
of organizational endings such as Inc, LP, or LLC.J 
22. Regulated Entitv Name (Enter name ofthe sfte where the regulated action is taking place.) 

SPOT Terminal Services LLC 

TCEQ-10400 (04/15) Page 1 of 3 



23. Street Address of 
See section 25 

the Regulated Entity: 
!No PO Boxes! 

City NIA State NA ZIP ZIP+4 

24. County 

. · . .. . .Enter Phvsical Location Descriotion if no street address is orovided. ·· · 
Deepwater port located in federal waters within the Outer Continental Shelf in

25. Description to 
Galveston Area Lease Blocks 463 and A-59, between 27.2 - 30.8 nautical miles (31.3 Physical Location: 
35.4 statute miles), off the coast ofBrazoria Countv, TX, in GulfofMexico..

26. Nearest City . .. .. . .· 
· .. .. State . . . N.eare$t ZIP Code.· ··.·· · .. 

Freeport I TX I 77541 

27, Latitude (N) In Decimal: I 28. Longitude (W) In Decimal: I 
Dearees Minutes Seconds Qonrees Minutes Seconds 

28° 27' 59.22"N 95° 07' 24.49"W 

31. Primary NAICS Code 32. Secondary NAICS Code29. Primary SIC Code (4 digits) 30. Secondary SIC Code (4 digits) 
15 or 6dioitsl 15 or 6diaitsl 

4612 1486110I I 
33. What is the Primary Business of this entity? (Do not repeat the SIC or NA/CS description.) 

Offshore Marine Terminal 

34. Mailing 
Address: 

City I Houston I State 

SPOT Terminal Services LLC 

P.O. Box 4324 

I TX I ZIP I 77210 I ZIP+4 I 4324 
. 

35. E-Mail Address: I 
36. Telephone Number 

. ·. 
.. 

environmental®eorod.com 

37. Extension or Code 
- --· . .-: · ' ' - -

38. Fax.Number (ifannticable) 

( 713) 381-6595 I I ( ) . 
39. TCEQ Programs and ID Numbers Check all Programs and write in the permits/registration numbers that will be affected by the updates submitted on this 
form. See the Core Data Form instructions for additional guidance. 

D Dam Safety D Districts D Edwards Aquifer D Emissions Inventory Air D Industrial Hazardous Waste 

D Municipal Solid Waste [2J New Source Review Air 00SSF D Petroleum Storage Tank 0PWS 

D Sludge D Storm Water OTitleVAir OTires 0 Used Oil 

D Voluntary Cleanup D Waste Water D Wastewater Agrtculture D Water Rights OOther: 

SECTION IV·.Prenarer Information 

40. Name: IBradley Coolev I 41.Title: .. I Senior Manager, Permitting 
- ' - '._-. .· 

.42. Telephone Number 43. ExtJCode ·..· .44. Fax Number .· 45. E•Mail Address 

( 713) 381-5828 I I ( ) - Ibjcooley@eprod.com 

SECTION V: Authorized Signature 
46. By my signature below, I certify, to the best ofmy knowledge, that the information provided in this form is true and complete, and that I have 
signature authority to submit this fonn on behalf of the entity specified in Section II, Field 6 and/or as required for the updates to the ID numbers 
identified in field 39. 

Company: SPOT Terminal Services LLC Job Title: Vice President 

Name(/n Print) : Phone: 

Signature: Date:· 
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Pl-1 Instructions 

Overview 

This form supersedes all previous versions of the Form Pl-1. Use this form to provide administrative and 
technical information needed by the TCEQ to evaluate the following types of New Source Review (NSR) permit 
actions. 

1. 	 Initial state minor source permits and amendments. A new state permit or amendment to an 
existing state permit is required before: 

a. 	 building a new facility that cannot be authorized under a permit by rule (PBR), standard 
permit, or other available authorization mechanism identified in Title 30 Texas Administrative 
Code (TAC)§ 116.110; 

b. 	 changing an existing facility and the changes cannot be authorized under a PBR, standard 
permit, qualified facility change, or other available authorization mechanism as identified in 
30TAC§116.116; 

c. 	 authorizing planned maintenance, startup and shutdown (MSS) emissions and related 
activities at an existing facility and the changes cannot be authorized under a PBR, standard 
permit, or other available authorization mechanism as identified in 30 TAC§ 116.116; or 

d. 	 building a new source or facility that cannot meet the conditions of 30 TAC § 116.119 
(De Minimis Facilities or Sources). 

2. 	 Initial Federal Clean Air Act (FCAA) major source or major source modification permits, for 
nonattainment, Prevention of Significant Deterioration (PSD) (PSD includes greenhouse gases 
(GHGs)), and FCAA § 112(g) hazardous air pollutants (HAPs), as applicable. A new major source 
permit or major modification to an existing major source permit is required before: 

a. 	 building a new facility or group of related facilities, which result in emissions equal to or 
greater than a major source threshold. A summary of these thresholds can be found at 
www.tceq.texas.gov/permitting/air/guidance/permit-factsheets.html; 

b. 	 changing an existing facility which result in emissions equal to or greater than significant 
emission rates. A summary of these significant emission rates can be found at 
www.tceq.texas.gov/permitting/air/guidance/permit-factsheets.html; or 

c. 	 authorizing planned MSS emissions and related activities, which result in emissions equal to 
or greater than significant emission rates. A summary of these significant emission rates can 
be found at www.tceq.texas.gov/permitting/air/guidance/permit-factsheets.html. 

3. 	 Change of location/relocation requests. A change of location is required when facilities, which have 
a state air permit, are moving to a new site and the existing permit does not allow for the necessary 
movement of the facilities. This process of gaining approval and moving permitted facilities and 
associated sources to a new location requires a best available control technology analysis, health 
impacts review, and public notice in accordance with the requirements of 30 TAC Chapter 39. 
Additionally, requirements for changes of location and relocations of portable facilities can be found 
in 30 TAC§ 116.20 and§ 116.178 and at 
www.tceq.texas.gov/permitting/air/newsourcereview/portable.html. 

A change of location has distinct differences from the relocation of a portable facility, as specified in 30 TAC 
§ 116.20 and§ 116.178. Relocation requests, as defined in 30 TAC§ 116.178(b), are submitted to the 
applicable Regional Office and are not submitted to the Air Permits Division in Austin, unless there is an 
associated permit action or alteration required. 
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Pl-I Instructions 

To apply for a permit, permit amendment, or change of location, perform the following. 

1. 	 Read the Form Pl-1 instructions and associated 30 TAC Chapter 116 requirements. 

2. 	 Determine if the facility meets all state and federal requirements to obtain a permit, permit 
amendment, or change of location. Note that some federal regulations apply to minor sources. See 
Sections VIII and IX of this form for more applicability information. 

3. 	 Determine the type of permit authorization or action needed. 

a. 	 Permit amendments are for modifications to existing permitted facilities that result in a change 
in method of control, a change in character of emissions, or an increase in emission rate of 
any air contaminant as noted in 30 TAC§ 116.116(b). 

b. 	 A change of location is a new permit and requires the submittal of a Form Pl-1. 

4. 	 Verify whether or not public notice will be needed. See Section IV of this form and 30 TAC 
Chapter 39 for more public notice applicability information. 

5. 	 Complete the TCEQ Core Data Form and Form Pl-1 and attach all requested information. Send this 
information to the TCEQ as indicated in the Copies of This Application section at the end of the 
Form Pl 1 instructions. 

6. 	 Do not begin construction until notified by the TCEQ. If the facility is already operating, an air 
authorization is still needed. Seek an authorization as soon as you become aware that this 
requirement applies. Also see Section l.G of this document. 

Tips for a Speedy Administrative Review 

The administrative review process will be more efficient and streamlined if you follow the suggestions outlined 
in the Fact Sheet - Tips for a Speedy Administrative Review at 
www.tceq.texas.gov/permitting/air/guidance/permit-factsheets.html. 

Small Business Information and Agency Contacts 

For additional agency contacts, see Contact Information for Air Permit Applications (including environmental 
assistance for small businesses) at www.tceq.texas.gov/assets/public/permitting/air/airapp-contacts.pdf. 

The TCEQ also has an Air Quality Permitting fact sheet available to assist you in determining some of the 
other state or federal requirements you may need to know at 
www.tceq.texas.gov/assets/public/permitting/air/factsheets/permit_factsheet.pdf. 
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Pl-1 Instructions 

Instructions for Form Pl-1 

I. Applicant Information 

A 	 Company or Other Legal Name: Permits are issued to either the facility owner or operator, 
commonly referred to as the applicant or permit holder. List the legal name of the company, 
corporation, partnership, or person who is applying for the permit. We will verify the legal name 
with the Texas Secretary of State at (512) 463-5555 or at www.sos.state.tx.us. You may be asked 
to correct the name provided on the Form Pl-1, if found to be different. In some cases, we may 
request a copy of the legal document forming the entity to verify the legal name; for example: 
general partnership or trust filed with the county. 

B. 	 Company Official Contact Name and Title: Provide the name, title, mailing address, telephone 
number, fax number, and e-mail address of the company official contact. The company official 
must not be a consultant. All correspondence will be sent via electronic copies unless hard copies 
are specifically requested through regular mail. The company official must initial section l.B. of the 
form if hard copies are requested. Please ensure that the e-mail address provided for the 
company official is the most appropriate to receive time-sensitive correspondence from the 
TCEQ. 

C. 	 Technical Contact Name and Title: Provide the name, title, company, mailing address, telephone 
number, fax number, and e-mail address of the person we should contact for technical questions. 
This person must have the authority to make binding agreements and representations on behalf 
of the applicant. This technical contact may be a consultant. 

D. 	 Site Name: Enter the name of the site for which the application is being submitted. Please be 
consistent with other agency correspondence. 

E. 	 Area Name/Type of Facility: Indicate the name of the area to be permitted. This name should be 
descriptive and indicate the general type of operation, manufacturing process, and equipment or 
facility that would be authorized under the permit. Include any numerical designation, if 
appropriate. Examples of acceptable names are Sulfuric Acid Plant, No. 5 Steam Boiler, Electric 
Arc Furnace No. 2, and Fiberglass Boat Manufacturing Facility. Vague names such as Chemical 
Plant and North Process Area are not acceptable names. Also, check the appropriate box 
indicating whether the facility is permanent or portable. Hot mix asphalt plants and trench burners 
are typical portable facilities; a petroleum storage tank would be considered a permanent facility. 
For portable units, please provide the serial number of the equipment being authorized. 

F. 	 Principal Company Product or Business, Principal Standard Industrial Classification (SIC) Code, 
and Principal North American Industry Code (NAICS): All industries should have a SIC and 
NAICS code that describes the main business activity at the site. A list of SIC codes can be found 
through the Federal Government's Web site at www.osha.gov/pls/imis/sicsearch.html. NAICS 
Codes and conversions between NAICS and SIC Codes are available at 
www.census.gov/eos/www/naics/. 

G. 	 Projected Start of Construction and Projected Start of Operation Dates: You must obtain an air 
authorization before beginning construction. Construction is broadly interpreted as anything other 
than site clearance or site preparation. Activities such as land clearing, soil load-bearing tests, 
leveling of the area, sewers and utility lines, road building, power line installation, fencing, and 
construction shack building are considered site clearance or preparation. Equipment may be 
received at a plant site and stored, provided no attempt is made to assemble the equipment or 
connect it to any electrical, plumbing, or other utility system. All work, such as excavation, form 
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erection, or foundations upon which facilities will rest is considered construction. Submit any 
questions regarding the definition of start of construction to airperm@tceq.texas.gov with copies 
to the appropriate TCEQ regional office and any local air pollution control program(s) having 
jurisdiction. Each request for clarification must be in writing with sufficient detail to identify the 
specific activity in question, and the agency response to this request must be in writing for the 
authorization to be valid. Additional information can be found at 
www.tceq.texas.gov/permitting/air/newsourcereview/before.html. 

H. 	 Facility and Site Location Information: Provide the street address of the facility, if available. If 
there is no street address, provide written driving directions to the site. Identify the location by 
distance and direction from well-known landmarks such as major highway intersections. Enter the 
city or town where the facility is located. If the address is not located in a city, then enter the city 
or town closest to the facility, even if it is not in the same county as the facility. Enter the county 
where the facility is physically located. Please include the ZIP Code of the physical facility site, not 
the ZIP Code of the applicant's mailing address. 

For change of location applications and relocations, provide the location information of the 
proposed site for which the application is being submitted. 

Enter the latitude and longitude coordinates in degrees, minutes, and nearest second 
(DDD:MM:SS) or in decimal form for the street address or the destination point of the driving 
directions. Latitude indicates the angular distance of a location north of the equator and will 
always be between 25 and 37 degrees north (N) in Texas. Longitude indicates the angular 
distance of a location west of the prime meridian and will always be between 93 and 107 degrees 
west (W) in Texas. For help obtaining the latitude and longitude, you may view USGS maps, 
county maps prepared by the Texas Department of Transportation, or an online software 
application such as Google Earth. 

I. 	 Account Identification Number: We assigned this number to the entire property owned or 
controlled by the applicant at a specific location. A typical example of an air quality account 
number is JB 1234-R for stationary sources or 92-1234-K for portable facilities. Existing account 
identification numbers will be replaced with a Regulated Entity Number for new applications. Until 
you have been officially notified by Central Registry of the Regulated Entity Number, you must 
provide the account number, if one exists for the site. You may call (512) 239-1250 for assistance 
to obtain or verify the account number. 

J. 	 Core Data Form: We require that you submit a Core Data Form (TCEQ Form No. 10400) on all 
incoming applications unless all of the following are met. 

• We issued you a Regulated Entity Number (RN) and Customer Reference Number (CN); 
• 	 You know the RN and CN and they are indicated on the Form Pl-1; and 
• Core data information has not changed. 

Important Note: The company and facility site information provided on the Core Data Form 
must be the same as provided on the Form Pl-1. 

K. 	 Customer Reference Number (CN): This is a unique number given to each business, 
governmental body, association, individual, or other entity that owns, operates, is responsible for, 
or is affiliated with a regulated entity. We assign the CN when a Core Data Form is initially 
submitted to the Central Registry. 
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L. 	 Regulated Entity Number (RN): This is a unique agency assigned number given to each person, 
organization, place, or thing that is of environmental interest to us and where regulated activities 
will occur. The RN is assigned when a Core Data Form is initially submitted to the Central 
Registry, if the agency has conducted an investigation, or if the agency has issued an 
enforcement action. The RN replaces existing air account numbers. The RN for portable units is 
assigned to the unit itself, and that same RN should be used when applying for authorization at a 
different location. 

II. General Information 

A. 	 Confidential Information: Texas Health and Safety Code (THSC) § 382.041 requires us not to 
disclose any information related to manufacturing processes that is marked Confidential. Mark 
any information related to secret or proprietary processes or methods of manufacture 
Confidential. If you do not want this information in the public file. All confidential information 
should be separated from the permit or amendment application and submitted as a separate file. 
Additional information regarding confidential information can be found at 
www.tceq.texas.gov/permitting/air/confidential.html. 

B. 	 Investigation or Enforcement Action: Indicate whether the application is being submitted in 
response to, or is related to, an agency investigation, notice of violation, or enforcement action for 
this facility. If so, attach copies of any correspondence from the agency and provide the RN 
associated with the investigation, notice of violation, or enforcement action in section l.L. of this 
form. 

C. 	 Number of New Jobs: Estimate the anticipated number of new jobs that will be created in the 
community as a result of the new facility, changes to an existing facility, or a change in location of 
the facility 

D. 	 Name of State Senator and Representative: THSC § 382.0516 requires the agency to notify the 
state representative and senator of the area when a permit or permit amendment application is 
received. Provide the names and district numbers for these state officials who represent the 
location where the facility is or will be located. This information can be obtained at 
www.capitol.state.tx.us. 

Ill. Type of Permit Action Requested 

A. 	 Permit Action: Mark the appropriate box indicating what type of action is requested. Additional 
information regarding the different NSR authorizations can be found at 
www.tceq.texas.gov/permitting/air/guidance/authorize.html. 

B. 	 Permit Number: If the application is for an existing permitted facility, list the current permit 
number. Please confirm that the permit number is accurate before submitting your application. If 
this application is for a new facility, leave blank. For assistance, call (512) 239-1250. 

C. 	 Permit Type: Mark the appropriate box indicating what type of permit is requested. Additional 
information regarding air quality authorizations can be found at 
www.tceq.texas.gov/permitting/air/guidance/authorize.html. 

D. 	 Associated Renewal Application: It is possible to process a renewal application at the same time 
as an amendment for preconstruction permits under THSC § 382.055. A renewal application may 
accompany a permit amendment application if the permit is within three years of its expiration 
date and if the permit amendment is subject to public notice requirements. If you wish to pursue 
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this option, also submit a complete permit renewal application, including the Form Pl-1 R, 
Table 30R, renewal fee, and any supporting documentation. 

E. 	 Change of Location of Previously Permitted Facility: 

Required Information: If you are requesting to relocate a portable facility and associated sources 
and cannot meet the relocation conditions of your portable facility permit, a change of location is 
required, as specified in 30 TAC§ 116.178(f). For a change of location, you must submit the 
required form and attachments to the Air Permits Division in Austin. The following information 
must be included. 

• 	 Current Location of Facility: To properly track how facilities move throughout the state, 
include the current address. 

• 	 Proposed Location of Facility: To properly track how facilities move throughout the state, 
include the proposed address where the facility will be relocated. 

• 	 Current Technical Requirements: All change of location applications must include an 
evaluation of best available control technology and protection of public health and welfare 
as described in 30TAC§116.111(a)(2)(C). 

• 	 Major Source Status: Is the location where the facility is moving considered to be a major 
source? Moving a facility to a major source will require special consideration and may 
involve additional permitting actions. 

Additional instructions for change of location applications: Complete all other sections of the Form 
Pl-1 with the exception of Sections VII.A. - Maximum Emissions Data and Calculations, Vll.C, 
and XI. No fee is required for a change of location application. 

If you are requesting relocation of a portable facility, but the relocation conditions in the portable 
permit are outdated, you must request a permit alteration from the Air Permits Division in Austin. 
You may also submit a simultaneous application, which should include a completed Form Pl-1, 
the current permit special conditions and maximum allowable emission rates table, and all 
associated information including a detailed plot plan and area map. No fee is required for these 
types of applications. 

F. 	 Incorporation into this Permit: To ensure protectiveness, previously issued authorizations 
(standard permits, exemptions, or PBRs) including those for MSS, are incorporated into a permit 
either by consolidation or by reference. Consolidation (in some cases) may be voluntary and 
referencing is mandatory. Emission calculations, a BACT analysis, and an impacts analysis must 
be attached to this application at the time of submittal for any authorization to be incorporated by 
consolidation. If any required information is not provided, the authorization will be incorporated by 
reference. More guidance regarding incorporation can be found at 
www.tceq. texas .gov/assets/public/perm itting/air/memos/pbr _ s pc06. pdf. 

G. 	 Permitting of Emissions from Planned MSS Facilities and Related Activities: Unless you have 
filed an application to authorize the emissions or opacity for planned MSS activities by the dates 
required in 30 TAC§ 101.222(h)(1), you will not be able to claim an affirmative defense for the 
MSS emissions. The deadlines have passed for facilities in SIC codes 2911 (Petroleum Refining), 
28 (Chemicals and Allied Products), 2895 (Carbon Black), and 4911 (Electric Services). 

Important Note: The date for all remaining facilities is January 5, 2013, except for those in 
SIC codes: 

• 	 1311 (Crude Petroleum and Natural Gas), 
• 1321 (Natural Gas Liquids), 
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• 4612 (Crude Petroleum Pipelines), 
• 4613 (Refined Petroleum Pipelines), 
• 4922 (Natural Gas Transmission), and 
• 4923 (Natural Gas Transmission and Distribution). 

Senate Bill 1134, 82nd Legislative Session (2011), extended the date for the industry codes listed above. The 
extended date is on or before the earlier of January 5, 2014 or the 120th day after the effective date of a new 
or amended PBR or standard permit. 

H. 	 Federal Operating Permit (FOP) Requirements (30 TAC Chapter 122, Applicability): 

• 	 Information and guidance on applicability of 30 TAC 122 can be accessed at 
www.tceq.texas.gov/permitting/air/titlev/pro_applicability.html. If this application results in an 
increase in the site's potential-to-emit and renders the site a major source as defined in 
30 TAC 122, an FOP application is required. Guidance on submitting applications is 
available at www.tceq.texas.gov/permitting/air/nav/air_titlevopperm.html. 

• 	 Identify the type(s) of FOP(s) issued for the site by checking the appropriate box. In 
addition, check the appropriate box if any General Operating Permit (GOP) or Site 
Operating Permit (SOP) application(s) for the site, including revision applications, is 
currently under review. Check the appropriate box if you are submitting a GOP or SOP 
application or revision application. 

If you have questions about the applicability of 30 TAC 122 or impact of this Form Pl-1 on your 
existing FOP, contact the Operating Permits staff at (512) 239-1250. 

IV. Public Notice Applicability 

Overview of Requirements: The THSC § 382.056 and corresponding rules in 30 TAC 
Chapter 39 (Public Notice) require that you publish a notice of intent to obtain a permit and in certain 
circumstances, notice of preliminary decision. Notices must be published in a newspaper of general 
circulation in the municipality where the proposed facility is or will be located. The notices must include 
a description of the facility and the fact that a person who may be affected by emissions from the facility 
may request a public hearing and any other information the TCEQ requires by rule. Signs must also be 
posted around the proposed facility location. Additional information regarding public notice such as an 
overview of requirements, an applicability table, and a list of some common errors that may cause re
notice and delays in processing your application can be found at 
www.tceq.texas.gov/permitting/air/bilingual/how1_2_pn.html. 

The Form Pl-1 requires the following information for us to determine whether public notice is required. 

A. 	 New Permit Application (Including Change of Location Applications): All new state or federal 
permit applications must go through public notice. 

B. 	 Application for Concrete Batch Plant: All applications for concrete batch plants must complete 
Sections V.D.1 and V.D.2, regardless of public notice applicability. 

C. 	 Major Modification of a PSD, Nonattainment, FCAA § 112(g) Permit, or exceedance of Plant-wide 
Applicability Limit (PAL): All federal permit major modification applications and reconstruction 
applications under § 112(g) must go through public notice. 

D. 	 GHG PSD - All GHG PSD applications are subject to public notice requirements. Applicants may 
choose to publish separate public notices for the GHG PSD application and associated non-GHG 
application or may choose to publish consolidated notices. If you wish to have a separate notice 
for your GHG PSD authorization, then a separate Pl-1 application is required for this authorization 
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request. You may submit a single (consolidated) Pl-1 application (with GHG information clearly 
indicated) to be eligible for a consolidated public notice. Please consider your options because 
once one is chosen it cannot be changed without resubmitting your application(s). 

E. 	 Application for a PSD or major modification of a PSD: All applications for a PSD or major 
modification of a PSD located within 100 kilometers (km) or less of an affected state or Class I 
Area must notify the affected state(s) or Federal Land Manager(s). 

F. 	 Permit Amendment Application: In certain circumstances, permit amendment applications must 
go through public notice. The requirements for a permit amendment public notice are listed in 
30 TAC§ 39.402. The following specific issues determine whether notice is required. 

• 	 Change in Character of Emissions: Base this determination on a specific chemical 
compound (example: formaldehyde), not a class of chemicals (example: aldehydes) or a 
category of criteria air pollutants (example: VOC). 

• 	 New Air Contaminant: Indicate whether there will be any new air contaminants associated 
with the amendment application. 

• 	 Agricultural Facilities: Indicate if the facilities are considered agricultural facilities under 
THSC § 382.020. If a facility is considered agricultural, annual emission increases must be 
compared to the appropriate significant levels for agricultural facilities to determine public 
notice applicability. (For nonagricultural facilities, annual emission increases must be 
compared to the appropriate de minimis levels). 

• 	 Emission Changes: Summarize the proposed emission changes which are a result of the 
application. To determine the total emissions increase in an amended permit, include: 

o 	 increases in emissions as a result of construction of new facilities at an existing 
permitted site, changes to permitted allowable emission rates as a result of physical or 
operational changes, and modifications to existing facilities; 

o 	 changes to allowable emission rates as a result of incorporiition of a previous 
authorization when above that authorization's current limitations or authorized actual 
emission rates; 

o 	 changes to allowable emission rates identified by sampling of the waste stream when 
above that facility's current limitations or authorized actual emission rates; 

o 	 emissions due to routine maintenance, startups or shutdowns not currently authorized; 
and subtraction of permitted and enforceable emission reductions which are included 
as a part of the permit amendment application; and 

o 	 increases of total particulate matter (PM) at the facility. Additionally, PM with an 
aerodynamic diameter of 10 microns (PM 10) or less and PM with an aerodynamic 
diameter of 2.5 microns (PM2.5) or less must be quantified. Total PM10 includes 
emissions of PM10 and PM2.5. 

For public notice applicability, the agency does not intend the total emissions increase in an 
amended permit to include: 

• 	 consolidation or incorporation of any previously authorized facility or activity 
(PBR, standard permits, etc.); 

• 	 changes to permitted allowable emission rates when exclusively due to changes to 
standardized emission factors. Examples of established factors include those in AP-42, 
American Petroleum Institute Documents, and Tanks Program. If you initiate a change to 
factors or calculation techniques that you developed, any resulting emission rate increases 
at a facility is a modification that requires a permit amendment and possible public notice; or 

• 	 reductions in emissions which are not enforceable through the amended permit. 
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Thus, the total emissions increase would be the sum of emissions increases under the amended 
permit and the emissions decreases under the amended permit for each air contaminant. 

V. Public Notice Information (if applicable) 

If public notice applies, we will request additional information to meet the requirements of 
THSC § 382.056. If you are unsure whether public notice applies, we encourage you to complete this 
section to expedite review of the application. 

A. 	 Responsible Person: A designated representative for the applicant should be identified as the 
person responsible for ensuring public notice is properly published in the appropriate newspaper 
and signs are posted at the facility site. This person will be contacted directly when the TCEQ is 
ready to authorize public notice for the application. To expedite contact, e-mail and fax numbers 
are requested. 

B. 	 Technical Contact: The TCAA § 382.056 requires that each public notice contain a technical 
contact to represent the applicant during the public comment period. This person is responsible 
for answering any questions from the general public regarding the application and their name and 
phone number will be listed in the public notice. This person may or may not be the technical 
contact for the permit application review. 

C. 	 Application in Public Place: Place a copy of the application at a public place in the county where 
the facilities are or will be located. You must state where in the county the application will be 
available for public review and comment. The location must be a public place and described in the 
notice. A public place is a location which is owned and operated by public funds (such as libraries, 
county courthouses, city halls) and cannot be a commercial enterprise. You are required to 
pre-arrange this availability with the public place indicated on the Form Pl-1. In addition, if public 
notice is required for a PSD, nonattainment, or FCAA § 112(g) permit, the public place must have 
internet access available for the public as required in 30 TAC § 39.411 (f)(3). 

The application must remain available from the first day of publication through the designated 
comment period. If the application is submitted to the agency with information marked as 
Confidential, you are required to indicate which specific portions of the application are not being 
made available to the public. These portions of the application must be accompanied with the 
following statement: 

Any request for portions of this application that are marked as confidential must be 
submitted in writing, pursuant to the Public Information Act, to the TCEQ Public 
Information Coordinator, MC 197, P.O. Box 13087, Austin, Texas 78711-3087. 

D. 	 Concrete Batch Plants, PSD and Nonattainment Permits: 

• 	 County Judge: We must notify the applicable county judge when a permit or permit 
amendment application for a concrete batch plant is received. Notification of the county 
judge is also required for PSD and Nonattainment Permits that require public notice. Provide 
the name and mailing address of the county judge for the location where the facility is or will 
be located. This information can be obtained at www.txdirectory.com. 

• 	 Presiding Officer (for Concrete Batch Plants): If the facility is, or will be, located in a 
municipality or the extraterritorial jurisdiction of a municipality, we must notify the presiding 
officer of the municipality's governing body of the area when a permit or permit amendment 
application for a concrete batch plant is received. Indicate whether the facility is located in a 
municipality or the extraterritorial jurisdiction of a municipality. Provide the name(s) and 
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mailing address of the presiding officer(s) (example: mayor, city manager) for the location 
where the facility is or will be located. 

• 	 Chief executive, State, Federal Land Manager, or Indian Governing Body: 30 TAC 
§ 39.605(1)(0) requires a copy of the notice and affidavit to be furnished to the chief 
executives of the city and county where the source will be located, such as the mayor; 
State, Federal Land Manager (within 100 km or less of a federal Class 1 Area); or Indian 
Governing Body (within 100 km or less of Indian Tribal Lands) whose lands may be affected 
by emissions from the source or modification. Provide the name and mailing address of the 
chief executive and Indian Governing Body; and identify the Federal Land Manager(s) for 
the location where the facility is or will be located. This information can be obtained at 
www.txdirectory.com, www.nature.nps.gov/air/Maps/classlLoc.cfm, and 
www.epa.gov/tribal/region-6-tribal-program#Tribes 

E. 	 Bilingual Notice: In some cases, public notice in an alternate language is required. The questions 
on the Form Pl-1 are designed to assist you in determining if a bilingual notice is required. If an 
elementary or middle school nearest to the facility is in a school district required by the Texas 
Education Code to have a bilingual program, a bilingual notice will be required. If there is no 
bilingual program required in the school nearest the facility, but children who would normally 
attend those schools are eligible to attend bilingual programs elsewhere in the school district, the 
bilingual notice will also be required. If it is determined that alternate language notice is required, 
you are responsible for ensuring that the publication in the alternate language is complete and 
accurate in that language. 

VI. Small Business Classification (required) 

Small Business Classification: House Bill 3430, 80th Regular Session changed Texas Government 
Code § 2006.001 (2) and (3). If a small business requests a permit, agency rules 
[30 TAC§ 39.603(d)(1}(A)] allow for alternative public notification requirements if all of the following 
criteria are met. 

A. 	 The company has fewer than 100 employees or less than $6 million in annual gross receipts; 

B. 	 The source is not a major stationary source for federal air quality permitting; 

C. 	 The source does not emit 50 tons or more per year of any regulated air pollutant; and 

D. 	 The source emits less than 75 tons per year of all regulated air pollutants combined. 

If these requirements are met, public notice does not have to include publication of the prominent 
(12 square inch) newspaper notice. 

VII. Technical Information 

We require certain technical information to be submitted with the Form Pl-1. Be aware that the labeling 
used to identify information such as emission points (identified with a unique ten-character code), 
buildings, and tanks, must be consistent with other representations in the permit application such as 
emission calculations, process flow diagrams, Table 1 (a), air dispersion modeling, and air quality 
analysis reports. In addition, the technical information submitted must agree with the separately filed 
TCEQ emissions inventory, if required. Emissions inventory requirements are located in 30 TAC 
§101.10. 

A. 	 The following information must be submitted with your Form Pl-1. 

• 	 Current Area Map: An area map that is adequate for a person who has never visited the 
area to be able to find the proposed site and determine the nature of the surrounding land 
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use. The area map must clearly show features present on a United States Geological 
Survey (USGS) map, which include: a true north arrow, an accurate scale, the entire plant 
property, the location of the property relative to prominent geographical features including, 
but not limited to, highways, roads, streams, and significant landmarks such as buildings, 
residences, schools, parks, hospitals, day care centers, and churches. The map must also 
include a circle with a 3,000-foot radius from the property boundary to ensure adequate 
coverage on all sides of the facility. 

• 	 Plot Plan: A plot plan that clearly shows a north arrow, an accurate scale, all property lines, 
all emission points (identified with a unique ten-character code), buildings, tanks, process 
vessels, other process equipment, and two bench mark locations (preferably Universal 
Transverse Mercator (UTM) coordinates). Should you submit the plot plan electronically, the 
preferred format to use are drawing interchange format (*.dxf), drawing format (*.dwg), or 
any other computer aided drawing format. 

Identify all emission points, identified with a unique ten-character code, on the affected 
property. This includes all emission points authorized by other air authorizations, including 
construction permits, PBRs, special permits, and standard permits. For sites with a large 
number of emission points, the drawing may include a table that includes the emission point 
number, source name, and UTM coordinates for each emission point. 

• 	 Existing Authorizations: Provide a table of emission points indicating the authorization type 
and authorization identifier, such as a permit number, registration number, or rule citation 
under which each emission point is currently authorized. 

• 	 Process Flow Diagram: Provide a process flow diagram for all permit applications so that 
the permit reviewer can verify all technical information regarding the affected facility. The 
process flow diagram should be sufficiently descriptive so the permit reviewer can determine 
the raw materials to be used in the process; all major processing steps and major 
equipment items; individual emission points ,identified with a unique ten-character code, 
associated with each process step; the location and identification of all emission abatement 
devices; and the location and identification of all waste streams (including wastewater 
streams that may have associated air emissions). Block flow diagrams generally are not 
sufficient except for very simple facilities such as boilers. 

Alternate material flows and changes in routing of emissions during periods of planned MSS 
should be depicted as well as any alternate emission control devices that will be used during 
these periods. 

• 	 Process Description: Provide a process description to accompany the process flow diagram 
that discusses each step in the process and provides a step-by-step explanation of exactly 
how your business operates. The description should assist the permit reviewer through the 
process with emphasis on where the emissions are generated, why the emissions must be 
generated, what air pollution controls are used (including process design features that 
minimize emissions), and where the emissions enter the atmosphere. 

The process description must also explain how the facility or facilities will be operating when 
the maximum possible emissions are produced. For some source types, this will probably 
be the highest production rate. For other source types, the maximum emission rates may 
occur at partial load. When applicable, discuss cycle times, reaction times, temperatures, 
pressures, material flow rates, and production rates. Be specific, and do not use generalities 
such as a small amount, sometimes, and occasionally opened. The process description 
must also include how the facility is operated during periods of planned MSS and what 
emission reduction techniques will be used to limit emissions, changes in character of 
emissions, and the frequency and duration of each type of planned MSS activity. 
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All information in the process description is an enforceable representation and will be used 
to develop custom permit conditions 

• 	 Maximum Emissions Data and Calculations: Represent the maximum hourly and annual 
emission rates of new or modified facilities, including emission rates for planned MSS 
facilities and related activities. The permit reviewer must be able to duplicate all emission 
calculations to verify and confirm emissions data and rates represented in the application. 
Supporting calculations and the technical bases for the emission rates are required. Include 
all emission rates calculations and any assumptions made in determining the emission 
rates. 

List and discuss planned MSS activities separately. Provide emission rates and supporting 
emissions information from planned MSS activities, frequency, and duration of all planned 
MSS activities, and all planned MSS activity effects on emission rates. Additionally, note all 
emission points unique to MSS activities. Maximum hourly emission rates, in pounds per 
hour, from planned MSS should be based on the maximum rates expected from the MSS 
activities. In most cases MSS emission rates will be given their own entry on the Maximum 
Allowable Emission Rate Table (MAERT). Annual planned MSS emission rates, in tons per 
year, should be based on the number of expected MSS activities during any 
consecutive 12-month period. 

Maximum hourly emission rates, in pounds per hour, should be based on the maximum 
(design) production capacity of the facility. Dividing the annual emissions in tons per year by 
the annual hours of operation in order to determine hourly emissions in pounds per hour is 
often unacceptable and inaccurate since this approach typically underestimates hourly 
emissions. 

Maximum annual emission rates, in tons per year, should reflect the operation of the facility 
throughout any consecutive 12-month period with consideration given to future facility 
growth. 

Include a discussion of the hours of operation and how the hours of operation relate to 
emission rates on an hourly and annual basis. 

If the process is a non-continuous batch operation, or there are widely varying operating 
scenarios, variations in emissions must be clearly identified and accounted for in the 
maximum hourly and annual emission rates. Supply additional information to describe the 
emission variations, particularly for emissions from MSS facilities and related activities. 

Include emission rate information for each air contaminant during production operations and 
during periods of planned MSS. Contaminants must be specifically identified. For example: 
Methanol rather than hydrocarbons or polyester/styrene resin dust and iron dust rather than 
dust. Provide applicable Material Safety Data Sheets (MSDS), Safety Data Sheets (SOS), 
Air Quality Data Sheets, or equivalent supporting documents that provide complete 
speciation for all mixtures that contain potential air contaminants. 

If spreadsheets are used to estimate emissions, they should be formatted such that they are 
clear and easy to follow and include example calculations with units and the data sources 
for the inputs. The permit reviewer may request an electronic version of the spreadsheet to 
verify the emission calculations are correct. 

• 	 Air Permit Application Tables: To facilitate review of applications, we developed tables to 
assist you with submitting a complete air permit application. These tables are available at 
www.tceq.texas.gov/permitting/air/nav/air_reftablenewsource.html. 

o 	 Table 1(a) (Form 10153), entitled Emission Point Summary: A Table 1(a) is required 
for all applications to confirm technical emissions information. The Table 1 (a) 
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summarizes all emission points and associated hourly (except for GHGs) and annual 
emissions; it also describes the physical parameters of each emission point during 
production operations as well as planned MSS. These values will be the basis for the 
technical review and ultimately for the development of the maximum allowable 
emission rate table (MAERT). The Table 1(a) is located at 
www. tceq. texas. gov /permitting/air/forms/newsou rcereview/tables/nsr _table 1 . html. 

Please adhere to the following guidelines when completing the Table 1(a). 

• 	 Identify emission points with a unique alphanumeric identification of no more than ten 
characters. An emission point is defined as the point from which air contaminants enter the 
ambient air. 

• 	 For a modified facility, list all emission sources, existing as well as new. For planned MSS, 
list all emission points, existing as well as new. 

• 	 Specifically identify each air contaminant. For example: Methanol rather than hydrocarbons 
or polyester/styrene resin dust and iron dust rather than dust. Provide applicable MSDS, 
SOS, Air Quality Data Sheets, or equivalent supporting documents for all materials which 
contain potential air contaminants unless an alternative method of identification and 
quantification of specific air contaminants has been approved before submittal of the 
application. Large amounts of data may be attached to the application as appendices. 

• 	 Identify and include hazardous air pollutants on the Table 1 (a) if these contaminants will be 
evaluated as part of the application. In addition, an individual hazardous air pollutant of one 
ton per year or more should be speciated on the Table 1 (a). The list of 187 HAPs may be 
found at www.tceq.texas.gov/permitting/air/forms/newsourcereview/tables/nsr_table7.html 
and is subject to change without notice. 

• 	 Clearly discuss and document the total emissions in tons per year of each contaminant for 
which the application is to be evaluated. You may provide a separate table that contains the 
emission rates by emission point broken into separate species for facilities with a large 
number of emission points, as well as multiple species of air contaminants per emission 
point. Clearly identify on the Table 1 (a) where the separate table is located within the 
application; for example, the page number or appendix, etc.). 

• 	 Identify emission points by UTM coordinates in meters using the North American Datum 
1983 (NAO 83). UTM reference coordinates may be obtained from USGS topographical 
maps or others, if applicable. Accurate coordinates for each emission point are essential for 
air dispersion modeling activities. 

o 	 Table 2 (Form 10155), entitled Material Balance: We require a material balance 
representation for all applications to confirm technical emissions information. The 
permit reviewer will evaluate the project based on a total material balance; that is, all 
streams into the system and all streams out, Table 2 is adequate for most process 
material balances, and additional sheets may be attached if necessary. Complex 
material balances may be presented on spreadsheets or indicated using process flow 
diagrams. All materials in the process should be addressed whether or not they 
directly result in the emission of an air contaminant. All production rates must be 
based on maximum operating conditions. All data submitted in the Table 2 are 
enforceable representations. 

o 	 Equipment, Process, and Control Device Tables: Depending on the type of facility to 
be permitted, one or more of the equipment, process, and control device tables may 
be required as a part of your application. Examples of these tables include but are not 
limited to: Combustion Units Table 4 (Form 10159), Vertical Fixed Roof Storage 
Tanks Table 7(a) (Form 10165), and Fabric Filters Table 11 (Form 10179). 
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B. 	 Schools Within 3,000 Feet [30 TAC§ 116.111 (a)(2)(A)(ii)]: In addition to marking the appropriate 
box on the Form Pl-1, note whether there are any schools within 3,000 feet of the facility fence 
line and plot the location of the schools on the area map. 

C. 	 Maximum Operating Schedule: Provide the maximum operating schedule of the facility in terms 
of maximum hours per day, maximum days per week, maximum weeks per year, and total hours 
per year. If process units are operated at varying schedules throughout the year, the overall 
schedule must account for these variations. For example, if a facility, which is normally 
operated 8 hours per day (hrs/day) and 5 days per week (day/wk), is operated on a weekend or 
more than 8 hours per day, the schedule that will provide adequate flexibility should be listed. If 
the facility only operates seasonally, please provide a short description on when operations occur. 
For example: March through September 10 hrs/day, 7 days/wk; October through 
February 2 hrs/day, 1 day/wk. 

D. 	 Inclusion in Emissions Inventory Submittals: Provide a list of each planned MSS source/activity 
that has been previously submitted as part of an emissions inventory if the site is subject to 
emissions inventory requirements under 30 TAC § 101.10. Indicate which years the planned MSS 
activities have been included in emissions inventories. 

E. 	 Disaster Review: If the proposed facility will handle sufficient quantities of certain chemicals 
which, if released accidentally, would cause off-property impacts that could be immediately 
dangerous to life and health, a disaster review analysis may be required as part of the application. 
Please contact the appropriate NSR permitting section for assistance at (512) 239-1250. 
Additional Guidance can be found at 
www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/disrev
factsheet.pdf. 

Important Note: If the effects of a catastrophic release cannot be mitigated due the proximity of 
citizens and nature of the project, the agency may recommend that the permit not be issued. 

F. 	 Air Pollutant Watch List (APWL): Certain areas of the state have concentrations of specific 
pollutants that are of concern. The TCEQ has designated these portions of the state as watch list 
areas. Location of a facility in a watch list area could result in additional restrictions on emissions 
of the affected air pollutant(s) or additional permit requirements. The location of the areas and 
pollutants of interest can be found at www.tceq.texas.gov/toxicology/apwl/apwl.html. 

G. 	 GHGs: If the emissions of GHGs from the proposed facility will exceed the thresholds in 30 TAC 
§ 116.164, authorization of GHGs is required. If authorization of GHGs is required, provide a list 
of the applications to authorize emissions of non-GHGs that are associated with the project. 
Include associated applications that are pending or are being submitted in addition to this 
application. All preconstruction authorizations (including authorization for emissions of 
greenhouse gases, if applicable) must be obtained prior to start of construction. 

H. 	 Impacts Analysis. An impacts analysis is required for all projects with new and/or modified 
facilities or sources of emissions of air contaminants. If required for the project, you must submit a 
summary demonstrating compliance with all state and federal requirements with the application. If 
an impact analysis is not required, a description of why an impacts analysis is not required must 
be included. 

• 	 Prevention of Significant Deterioration (PSD). PSD projects require a modeling protocol. 

• 	 Non-Federal Projects. Non-federal projects require an attachment detailing how the project 
meets all applicable impacts requirements, including which MERA step was met 
(if applicable), how the modeling was conducted (if applicable), and the results 
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demonstrating compliance with all applicable impacts requirements following the Initial 
Modeling Summary for Minor New Source Review Projects guidance document. Note: for 
projects with modeling, utilizing APD's Electronic Modeling Evaluation Workbook to 
complete this analysis will help streamline the modeling review and is strongly encouraged. 
For applicants using the impacts analysis feature of the Paint Emission Calculation and 
Impacts Analysis Spreadsheet, no additional impacts analysis needs to be submitted at this 
time. 

VIII. State Regulatory Requirements 

Submit itemized information and analyses, as applicable that demonstrates that all general application 
requirements, as specified in 30 TAC§ 116.111 are met. Each of the following requirements must be 
addressed. 

A. 	 Protection of Public Health and Welfare [30 TAC § 116.111 (a)(2)(A)]: Address each of the air 
quality rules and regulations for applicability and explain the basis for expected compliance. 
Include a demonstration for every emission point, facility, or control device, etc. on the Table 1 (a) 
or other emission documentation. This demonstration must identify the particular section or 
sections of 30 TAC that apply and how compliance with the section will be accomplished. If a 
particular rule or regulation is not applicable, give the basis for non-applicability. Not all air quality 
regulations are appropriate for every application. The permitting rules in 30 TAC Chapter 116 
require a demonstration of compliance with all air quality rules and regulations by the proposed 
facility, even if that demonstration is by reason that the rule or regulation does not apply. 

This demonstration must be consistent with information provided in the plot plan, emission tables, 
and other facility information submitted. A sample application is located at 
www.tceq.texas.gov/permitting/air/guidance/newsourcereview/paint/nsr_fac_paint.html. 

• 	 30 TAC Chapter 101 General Rules 

• 	 30 TAC Chapter 111 Visible Emissions and Particulate Matter 

• 	 30 TAC Chapter 112 Sulfur Compounds 

• 	 30 TAC Chapter 113 Toxic Materials 

• 	 30 TAC Chapter 115 Volatile Organic Compounds - applicable only in certain counties 

• 	 30 TAC Chapter 117 Nitrogen Compounds - applicable only in certain counties 

• 	 30 TAC Chapter 122 Federal Operating Permits 

B. 	 Measurement of Significant Air Contaminants [30 TAC § 116.111 (a)(2)(B)]: Propose how 
significant emissions, as determined by the executive director, will be measured (stack sampling, 
ambient monitoring, continuous emissions monitoring, leak detection and repair program for 
fugitive emissions, etc.) to demonstrate initial and ongoing compliance with permit limitations. 
Enforceable permit conditions will be based on measures, which will provide for adequate 
demonstration of continuous compliance. These conditions are a critical part of the permit. 

C. 	 Best Available Control Technology (BACT) [30 TAC§ 116.111(a)(2)(C)]: Demonstrate that the 
facilities will use the best available control technology with consideration given to the technical 
practicability and the economic reasonableness of reducing or eliminating emissions from the 
facility. 

Provide an analysis that includes all information required to demonstrate that BACT will be applied to 
the processes that are part of the application. Your analysis must address all air contaminants subject 
to review from the affected emission units under normal production operating conditions as well as 
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during planned MSS activities. For each contaminant, identify the emission reduction option(s) 
proposed to satisfy BACT. Describe in detail the technique used for emission reduction, discuss 
proposed performance of the option(s) chosen, and provide supporting information as necessary for 
the proposal. Additional information regarding BACT can be found in the Air Pollution Control 
Guidance Document, APDG 6110 and at 
www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/airpoll_guidance.pdf. 

D. 	 Achieve Performance [30 TAC § 116.111 (a)(2)(G)]: Provide sufficient information representing a 
clear technical justification that the facility will perform as indicated. All assumptions and 
calculations must be provided. This information must include, but is not limited to, the useful life of 
the equipment, proper maintenance programs, and original design criteria such as process flow 
diagrams, material balances, emissions calculations, vendor data on pollution control equipment, 
control efficiencies, or test data from similar facilities. 

Describe how process and abatement equipment operational parameters will be monitored. If a 
specific capture or collection efficiency is proposed, you must submit data or design information to 
support this claim, including design drawings on hoods, etc. Explain how captured emissions will 
be handled and procedures to be followed during upsets, spills, etc. The facilities covered by a 
permit must continuously perform as represented. This means that proper equipment 
maintenance procedures must be implemented and followed, spills cleaned up promptly, fugitive 
emissions reduced, equipment covers maintained in place, leaks fixed, etc. The design of 
emission capture systems must be adequate to ensure that good emission capture techniques 
are initially constructed. You must provide design calculations and drawings to demonstrate that 
good capture techniques will be used. Examples of other areas that should be addressed, when 
applicable, include disposal of bag-filter dust and scrubber waste, spills cleanup, plant road and 
parking area maintenance, storage pile maintenance, general plant housekeeping, and 
maintenance of air pollution control equipment. 

IX. Federal Regulatory Requirements 

Indicate if any of the following requirements apply to the permitted facility, and demonstrate that the 
permitted facility can, or is complying with the applicable requirements. Demonstrate how compliance 
with each of the applicable requirements will be met. Your demonstration must include: a discussion of 
how emission controls, if required, meet rule requirements; how work practices meet rule requirements; 
calculations, sampling, or test data demonstrating compliance with any numerical standards, for 
example parts per million and gram per horsepower hour; or continuous emissions monitoring system 
data. 

You must review baseline actual emissions, 30 TAC§ 116.150 and 30 TAC§ 116.160, for existing 
facilities regarding potential federal permit applicability. In order to allow evaluation of federal 
applicability, please submit baseline actual emissions in tons per year for each facility affected by the 
proposed modification. Clearly identify the baseline actual emissions from each facility affected by the 
proposed modification. Identify baseline actual emission rates as normal production emissions and 
planned MSS, as applicable. The applicability of nonattainment and PSD to a specific new source or a 
modification of an existing source is addressed in the Federal New Source Review guidance document 
available at www.tceq.texas.gov/permitting/air/nav/air_docs_newsource.html. 

A. 	 New Source Performance Standards (NSPS) [30 TAC § 116.111 (a)(2)(D)]: A list of NSPS 
subparts may be found at 
www.tceq.texas.gov/permitting/air/forms/newsourcereview/tables/nsr_table7.html and is subject to 
change without notice. Refer to the current version of 40 Code of Federal Regulations (CFR) Part 
60 for specific details concerning applicability of the standards. Generally, the effective date of an 
NSPS subpart is the date of proposal. Copies of these standards can be found at www.ecfr.gov. 

TCEQ-10252 (APDG 5171v41, Revised 10/18) Pl-1 
This form Is for use by facilities subject to air quality requirements and may be 
revised periodically. Page 16 of 23 

http:www.ecfr.gov
www.tceq.texas.gov/permitting/air/forms/newsourcereview/tables/nsr_table7.html
www.tceq.texas.gov/permitting/air/nav/air_docs_newsource.html
www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/airpoll_guidance.pdf


Pl-1 Instructions 

B. 	 National Emission Standards for Hazardous Air Pollutants (NESHAP) 
(30 TAC§ 116.111(a)(2)(E)]: A list of NESHAP subparts may be found at 
www.tceq.texas.gov/permitting/air/forms/newsourcereview/tables/nsr _table 7.html and is subject to 
change without notice. Refer to the current version of 40 CFR Part 61 for specific details 
concerning applicability of the standards. Copies of these standards can be found at 
www.ecfr.gov. 

C. 	 Maximum Achievable Control Technology (MACT) (30 TAC§ 116.111(a)(2)(F}]: A list of MACT 
subparts may be found at 
www.tceq.texas.gov/permitting/air/forms/newsourcereview/tables/nsr _table 7 .html and is subject to 
change without notice. Refer to the current version of 40 CFR Part 63 for specific details 
concerning applicability of the standards. Copies of these standards can be found on the 
Government Printing Office Web site at www.ecfr.gov 

D. 	 Nonattainment Permitting Requirements (30 TAC § 116.111 (a)(2)(H)]: You must address 
requirements contained in 30 TAC § 116.150 and § 116.151 for the affected pollutant if the facility 
is located or proposed to be located in a designated nonattainment area of Texas. Include 
planned MSS emissions in this review. You are encouraged to consult the New Source Review 
Federal Applicability Determination document available at 
www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/fnsr_app_determ.p 
df for detailed guidance in determining the applicability and requirements of nonattainment review 
in Texas. 

By signing the Form Pl-1, you certify compliance with all applicable nonattainment permitting 
requirements. Additional information on major source significant emission rates for nonattainment 
reviews is located at 
www.tceq.texas.gov/permitting/air/guidance/permit-factsheets.html. 

E. 	 Prevention of Significant Deterioration (PSD) Permitting Requirements (30 TAC 
§ 116.111 (a)(2)(1}]: If the facility is located or proposed to be located in an attainment or 
unclassified area of Texas, 30 TAC§ 116.160 and§ 116.162 must be addressed for the affected 
pollutants. GHG PSD requirements apply statewide. New sources and modifications classified as 
major under the PSD rules must submit additional information required for review pursuant to 
those rules. Planned MSS emissions must also be taken into consideration in this review. More 
information on these major source thresholds can be found at 
www.tceq.texas.gov/permitting/air/guidance/permit-factsheets.html. 

Effective July 24, 1992, TCEQ has full delegation of PSD permitting in Texas. The PSD rules are 
provided in 40 CFR § 52.21. Monitoring, modeling, and BACT requirements will vary with the 
magnitude, location, and type of emissions of a new source or modification. These considerations 
also apply to planned MSS emissions. 

Effective November 10, 2014, TCEQ has State Implementation Plan approval of PSD permitting 
for emissions of GHGs in Texas. 

Title 30 TAC§ 116.160 addresses the applicability of the PSD air quality regulations at 40 CFR 
§ 52.21 and protection of visibility at 40 CFR § 51.301. PSD applicability for GHGs is in 30 TAC 
§ 116.164. By signing the Form Pl-1, you certify compliance with all provisions of 30 TAC 
§116.160. 

F. 	 Hazardous Air Pollutant Major Source [30 TAC § 116.111 (a)(2)(K)]: If the facility is a 
major source of HAPs and EPA has not promulgated a MACT standard under 40 CFR 63 
for a required source category, the FCAA § 112(g) requires states to perform a 
case-by-case control technology review. Any construction or reconstruction of a facility 
which has the potential to emit major amounts of HAPs must comply with the requirements 
in 30 TAC Chapter 116, Subchapter C. If necessary, all required documentation and 
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analysis must be part of the permit application. The signature on the Form Pl-1 indicates 
compliance with these requirements. A major source of HAPs emits 10 tpy or more of any 
particular HAP or 25 tpy or more of any combination of HAPs. The list of 187 HAPs can be 
found at www.tceq.texas.gov/permitting/air/forms/newsourcereview/tables/nsr_table7.html 
and is subject to change without notice. 

G. 	 Plant-wide Applicability Limit (PAL) [30 TAC Chapter 116, Subchapter C]: The permit holder has 
the option of establishing a PAL for all facilities at an existing major source. The PAL will impose 
an annual emission limit for all facilities emitting the pollutant for which a PAL is requested. 
Changes taking place below the PAL are not subject to major NSR applicability. The initial PAL 
emission rate will be calculated through the use of baseline actual emission rates. 

X. Professional Engineer (P.E.) Seal 

Per 30 TAC § 116.11 O(f) you must submit your application under the seal of a Texas licensed 
professional engineer when the estimated capital cost of a project, as defined by 30 TAC § 116.141, 
exceeds two million dollars. If you claim an exemption from this requirement pursuant to the Texas 
Engineering Practice Act, please cite the section in the act under which exemption is claimed. 

XI. Permit Fee Information 

Permit Fees [30 TAC§ 116.141 or§ 116.163]: Most permit and amendment applications require an 
application fee at the time of application submittal. Applications for special permit amendments, 
changes of location, and relocations do not require a fee. In addition, recent legislation provided 
exemptions from fee payment for research projects by state agencies or institutions of higher 
education. 

We will not review an application until we receive the required fee. For minor source permits, the 
minimum fee is $900, and the maximum fee is $75,000. For PSD, the minimum fee is $3,000 and the 
maximum fee is $75,000. For most actions, the required fee and Table 30 Estimated Capital Cost and 
Fee Verification (Form -10196) is required to ensure the application is consistent with the requirements 
of 30 TAC § 116.141 or § 116. 163. Make checks or money orders payable to TCEQ. The State 
Treasury will not accept checks drawn on foreign banks. Instructions for online payment through the 
ePay system can be found at www3.tceq.texas.gov/epay/. 

Attach the following items to the application. 

• 	 Table 30 (Form-10196) 

• 	 Table 30 is available at 
www.tceq.texas.gov/permitting/air/forms/newsourcereview/tables/nsr_table6.html. Signatures 
must be original and in ink. 

• 	 If the application is for a multiple plant permit, the fee is $900 per application, not per plant site. 

• 	 If the application is for a flexible permit, the fee is based on the total annual allowable emissions 
from the permitted facility, group of facilities, or account for which the flexible permit is being 
sought. For flexible permits subject to PSD requirements, the fee shall be 1.0 percent of the 
capital cost of the project with a minimum fee of $3,000 and a maximum fee of $75,000. For 
flexible permits subject to minor NSR requirements, the fee shall be 0.3 percent of the capital cost 
of the project with the minimum fee being $900 and the maximum fee $75,000. 

• 	 A single PSD fee (calculated on the capital cost of the project per 30 TAC§ 116.163) will be 
required for all of the associated permitting actions for a GHG PSD project. Other NSR permit 
fees related to the project that have already been remitted to the TCEQ can be subtracted when 
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determining the appropriate fee to submit with the GHG PSD application; please identify these 
other fees in the GHG PSD permit application. 

• 	 The amount of the application fee cannot be held as confidential. If you choose not to disclose the 
estimated capital cost of the project, you are not required to submit Table 30; however, in this 
case, you must pay the maximum fee of $75,000, per 30 TAC§ 116.141(d). 

• 	 Discuss questions relating to direct costs and indirect costs as defined by 30 TAC § 116.141 at a 
pre-permit meeting and, if unresolved, further inquiries should be made in writing to the Office of 
Legal Services. 

• 	 To verify receipt of payment or any other questions regarding payment of fees, please call the 
Financial Administration Division, Cashiers Office at (512) 239-0357. 

XII. Delinquent Fees and Penalties 

We will not process your application until all delinquent fees and applicable penalties owed to the 
TCEQ or the Office of the Attorney General on behalf of the TCEQ are paid in accordance with the 
Delinquent Fee and Penalty Protocol. More information regarding delinquent fee and penalties can be 
found at www.tceq.texas.gov/agency/financial/fees/delin. 

XIII. Signature 

The owner or operator of the facility must apply for authority to construct. The appropriate company 
official (owner, plant manager, president, vice president, or environmental director) must sign all copies 
of the application. The applicant's consultant cannot sign the application. 

Important Note: Signatures must be original in ink, not reproduced by photocopy, fax, or other means, 
and must be received before any permit is issued. 

Applicants may check application receipt and status throughout the process at 
www2.tceq.texas.gov/airperm/index.cfm as well as obtain guidance and application documents relating 
to air permitting at www.tceq.texas.gov/permitting/air/nav/air_nsrpermits.html. 

For questions relating to the initial receipt and administrative review of the application, please contact 
the Air Permits Initial Review Team at (512) 239-1250, Fax: (512) 239-4500. 

For questions relating to the technical review or any other questions relating to air permitting, please 
contact the Air Permits Division at (512) 239-1250, Fax: (512) 239-1300. 

Copies of This Application 

Please submit copies of the Form Pl-1 and all other required attachments as indicated below. Retain a 
copy of the application for your own records. Also, provide copies of all subsequent correspondence to 
the TCEQ regional office and local Air Pollution Control Program(s), as appropriate. Indicate to whom 
copies have been sent on the cover letter of any subsequent correspondence. Do not attach a copy of 
Form Pl-1 to subsequent correspondence unless specifically requested, as this may cause another 
registration file to be created. Indicate the assigned permit number, air quality account number, RN, 
CN, and permit reviewer, if known, on all subsequent correspondence. Submit the following with a copy 
of the Form Pl-1: 

The required fee to the Financial Administrative Division, Revenue Operations Section (512-239-6260) 
(not required if paid through ePay). 

• 	 A copy of the Core Data Form, and all attachments to: 

• 	 the TCEQ headquarters in Austin, Air Permits Division -Air Permits Initial Review Team, MC 161, 
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• 	 the appropriate regional office, 

• 	 each local air pollution control program(s) having jurisdiction, and 

• 	 A copy of the Core Data Form, the Form Pl-1, and all attachments to the Environmental 
Protection Agency (EPA) Region 6 office in Dallas, Texas (without confidential information) for 
federal applications (PSD, nonattainment, FCAA § 112(g), and PAL). 

Important Note: EPA Region 6 office has requested that all applications, including any updates, 
submitted to EPA be provided in electronic format via email or as a readable media via CD, DVD, or 
flash drive by mail. Microsoft Word for text, Excel for spreadsheets, and a searchable Adobe Acrobat 
(pdf) file are the preferred formats. Do not submit any compressed or zip files, files with an ''.exe" 
extension or files that contain any confidential information. Do not submit any individual files larger than 
10 megabytes via email, and the total size of all attachments cannot exceed 25 megabytes per email. 
With the exception of any document that requires an original signature or confidential information, no 
hard copies of the information contained in the application should be submitted to EPA. 

Any application, including any updates, submitted via email should be submitted to EPA at: 
R6AirPermitsTX@epa.gov. Identify the associated permit number when submitting information. 

All confidential information, documents with original signature, and readable media, CD, DVD, or flash 
drive, should be mailed to EPA Region 6. 

Please contact Ms. Aimee Wilson (wilson.aimee@epa.gov) at (214) 665-7596 if you have any 
questions pertaining to electronic submittals to the EPA. 

• 	 If the new construction is proposed within 100 km (62.14 miles) of the Rio Grande River submit a 
copy of the Form Pl-1, and all attachments to the International Boundary and Water Commission 
(IBWC). 

• 	 If PSD initial or major modification of a proposed or existing facility is located within 100 km or 
less of a Class I Area, notify the appropriate Federal Land Manager(s). The 100 km measurement 
should occur with the nearest point of the facility boundary in the direction of the Class I area to 
the nearest point of the Class I area boundary. Class I Areas are areas of special national or 
regional value from a natural, scenic, recreational, or historic perspective. If a facility may affect a 
Class I Area, submit a copy of the Form Pl 1, and all attachments to: 

o 	 If located within 100 km or less of National Park Service (NPS) Class I area boundary 
(Carlsbad Caverns National Park (NP), Guadalupe Mountains NP, or Big Bend NP) notify: 

National Park Service 
Air Resources Division 
Environmental Protection Specialist 
P.O. Box 25287 

Denver, CO 80225-0287 


o 	 If located within 100 km or less of a National Wildlife Refuge Class I area boundary 
(Wichita Mountains National Wildlife) notify: 

USFWS, National Wildlife Refuge System 

Branch of Air Quality 

Meteorologist/Modeler 

7333 West Jefferson Avenue, Suite 375 

Lakewood, CO 80235-2017 


o 	 If located within 100 km or less of a National Wilderness Class I area boundary 
(Caney Creek Wilderness) notify: 

USDA Forest Service 
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Pl-1 Instructions 

National Air Modeling Coordinator 

2150A Centre Avenue, Suite 368 

Fort Collins, CO 80526-1891 


If the proposed facilities are located within 100 km or less of Indian Tribal Lands, submit a copy of the 
Form Pl 1 and all attachments to Indian Governing Body. Tribes in Texas include the following: 

• Alabama-Coushatta Tribe of Texas 

• Kickapoo Traditional Tribe of Texas 

• Ysleta del Sur Pueblo of Texas 

If the new construction or major modification is for a PSD within 100 km or less of an affected state, 
submit a copy of the Form Pl-1 and all attachments to the affected state(s). Affected states around 
Texas include the following: 

• Arkansas 

• Colorado 

• Kansas 

• Louisiana 

• New Mexico 

• Oklahoma 
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Pl-1 Instructions 

Financial Administrative Regular, Certified, Priority Mail Fee: 
Division Revenue MC 214, P.O. Box 13088, Austin, Texas 78711-3088 1 copy of Form Pl-1; and 
Operations Section 1 copy of the Core Data or 

Form. Not required if fee 
Mail Code 214, 12100 Park 35 Circle, Building A, Third 
Hand Delivery, Overnight Mail 

was paid using ePay1• 

Floor, Austin, Texas 78753 
Note: The official application cannot be faxed 

Original Form Pl-1; 
Air Permits Initial 
Air Permits Division Regular, Certified, Priority Mail 

Original Core Data Form; 
Review Team (APIRT) 

MC 161, P.O. Box 13087, Austin, Texas 78711-3087 or 
Hand Delivery, Overnight Mail and 
Mail Code 161, 12100 Park 35 Circle, Building C, Third Original attachments 
Floor, Room 300W, Austin, Texas 78753 
Note: The official application cannot be faxed 

To find your regional office address go to 1 copy of the Form Pl-1 ; 
Regional Office 
Appropriate TCEQ 

www.tceq.texas.gov/agency/directory/region or call 1 copy of Core Data 
(512) 239-1250 Form; and 

1 copy of all attachments 

To find your local air pollution control programs go to 1 copy of the Form Pl-1; 
Control Program(s), 
Local Air Pollution 

www.tceq.texas.gov/permitting/air/local_programs.html 1 copy of Core Data 
having jurisdiction Form; and 

1 copy of all attachments 

1 copy of the Form Pl-1; 
Protection Agency 
U.S. Environmental For all applications, including any updates, submitted via 

email: R6AirPermitsTX@EPA.gov and 
(Federal Permit and 1 copy of all attachments 

For all confidential information, documents with original 
Major Modification signature, and readable media, CD, DVD, or flash drive: 
Applications Only) EPA Region 6, Air Permits Section 6MM-AP 

1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

1 copy of the Form Pl-1; 
Tribe of Texas 
Alabama-Coushatta 571 State Park Road 56, Livingston, Texas 77351 

and 
1 copy of all attachments 

1 copy of the Form Pl-1; 
Tribe of Texas 
Kickapoo Traditional Box HC 1, 9700, Eagle Pass, Texas 78852 

and 
1 copy of all attachments 

119 S. Old Pueblo Rd., El Paso, Texas 79907 1 copy of the Form Pl-1; 
of Texas 
Ysleta del Sur Pueblo 

and 
1 copy of all attachments 

1 copy of the Form Pl-1 ; 
International Boundary 
EMO Division Chief 4171 N. Mesa, Suite C-100, El Paso, Texas 79902-1441 

and 
and Water Commission 1 copy of all attachments 
United States Section 

1 ePay located at www3.tceq.texas.gov/epay/ 
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Pl-1 Instructions 

1 copy of the Form Pl-1; Bureau of Land P.O. Box 27115, Santa Fe, NM 87502-0115 
andManagement, 
1 copy of all attachments Oklahoma, Texas, 

Kansas 

Bureau of Land 7450 Boston Boulevard, Springfield, VA 22153-3121 1 copy of the Form Pl-1; 
Management, and 

1 copy of all attachments Eastern States 
(Arkansas) 


Arkansas Department 
 1 copy of the Form Pl-1; Air Division 
andof Environmental 5301 Northshore Drive 

North Little Rock, Arkansas 72118-5317 1 copy of all attachments 

Colorado Department of Air Pollution Control Division 

Quality 

1 copy of the Form Pl-1; 
Public Health and 4300 Cherry Creek Drive South and 

1 copy of all attachments 

The Kansas Bureau of Air and Radiation - Air Permit Section 

Environment Denver, Colorado 80246-1530 

1 copy of the Form Pl-1; 
Department of Health Curtis State Office Building and 
and Environment 1000 Southwest Jackson, Suite 330 1 copy of all attachments 

Topeka, Kansas 66612-1366 

Louisiana Department Air Permits Division 1 copy of the Form Pl-1; 
of Environmental P.O. Box 4313 and 

1 copy of all attachments Quality Baton Rouge, Louisiana 70821-4313 

New Mexico Air Quality Bureau 1 copy of the Form Pl-1; 
Environmental 525 Camino de los Marquez, Ste 1 and 

1 copy of all attachments 

Oklahoma Department Air Quality Division 

Department Santa Fe, New Mexico 87507-1816 

1 copy of the Form Pl-1; 
of Environmental P.O. Box 1677 and 
Quality Oklahoma City, Oklahoma 73101-1677 1 copy of all attachments 

TCEQ-10252 (APDG 5171v41, Revised 10118) Pl-1 
This form is for use by facilities subject to air quality requirements and may be 
revised periodically. Page 23 of 23 



Texas Commission on Environmental Quality 

Form Pl-1 General Application for 


Air Preconstruction Permit and Amendment 

Page 1 


Important Note: The agency requires that a Core Data Form be submitted on all incoming applications unless 
a Regulated Entity and Customer Reference Number have been issued and no core data information has 
changed. For more information regarding the Core Data Form, call (512) 239-5175 or go to 
www.tceq.texas.gov/permitting/central_registry/guidance.html. 

A. Company or Other Legal Name: SPOT Terminal Services LLC 

Texas Secretary of State Charter/Registration Number (if applicable): 

B. Company Official Contact Information: ([8] Mr. D Mrs. D Ms. D Other:) 

Name: Ivan W. Zirbes 

Title: Vice President 

Mailing Address: P.O. Box 4324 

City: Houston State: TX ZIP Code: 77210-4324 

Telephone No.: (713) 381 - 6595 Fax No.: (713) 381-6660 

E-mail Address: environmental@eprod.com 

All permit correspondence will be sent via electronic copies unless hard copies are specifically requested through regular 
mail. The company official must initial here if hard copy correspondence is requested. 

C. Technical Contact Name Information: ([8] Mr. D Mrs. D Ms. D Other:) 

Name: Bradley Cooley 

Title: Senior Manager, Permitting 

Company Name: SPOT Terminal Services LLC 

Mailing Address: P.O. Box 4324 

City: Houston State: TX ZIP Code: 77210-4324 

Telephone No.: (713) 381-5828 Fax No.: (713) 381-6660 

E-mail Address: bjcooley@eprod.com 

D. Site Name: SPOT Deepwater Port 

E. Area Name/Type of Facility: Offshore Marine Terminal [8J Permanent D Portable 

For portable units, please provide the serial number of the equipment being authorized below. 

Serial No: Serial No: 

F. Principal Company Product or Business: Offshore Marine Terminal 

Principal Standard Industrial Classification Code (SIC): 4612 

Principal North American Industry Classification System (NAICS): 48611 O 

G. Projected Start of Construction Date: 2021 

Projected Start of Operation Date: 2022 

TCEQ-10252 (APDG 5171v41, Revised 10118) Pl-1 
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Texas Commission on Environmental Quality 

Form Pl-1 General Application for 


Air Preconstruction Permit and Amendment 

Page2 


H. Facility and Site Location Information (If no street address, provide clear driving directions to the site in writing.): 

Street Address: Deepwater port (DWP) located in federal waters within the Outer Continental Shelf (OCS) in Galveston 
Area Lease Blocks 463 and A-59, approximately between 27.2 and 30.8 nautical miles (31.3 and 35.4 statute miles, or 
50.4 and 57.0 kilometers), respectively, off the coast of Brazoria County, Texas, in Gulf of Mexico 

CityfTown: N/A County: NIA ZIP Code: N/A 

Latitude (nearest second): 28' 27' 59.22"N Longitude (nearest second): 95' 07' 24.49"W 

I. Account Identification Number (leave blank if new site or facility): 

J. Core Data Form 

Is the Core Data Form (Form 10400) attached? If No, provide customer reference number and 
regulated entity number (complete Kand L). 

K. Customer Reference Number (CN): See attached Core Data Form 

12.1YES0 NO 

A. Is confidential information submitted with this application? If Yes, mark each confidential page DYES 12.1 NO 
confidential in large red letters at the bottom of each page. 

B. Is this application in response to an investigation, notice of violation, or enforcement action? D YES 12.1 NO 

If Yes, attach a copy of any correspondence from the agency and provide the RN in section l.L. above. 

C. Number of New Jobs: 10 to 12 permanent offshore operating crew, 300 to 525 during peak construction 

D. Provide the name of the State Senator and State Representative and district numbers for this facility site: 

State Senator: Joan Huffman District No.: 17 

State Representative: Dennis Bonnen District No.: 25 

A. Mark the appropriate box indicating what type of action is requested. 

12.1 Initial D Amendment D Revision (30 TAC § 116.116(e) 

D Change of Location D Relocation 

B. Permit Number (if existing): 

C. Permit Type: Mark the appropriate box indicating what type of permit is requested. 
(check all that apply, skip for change of location) 

12.1 Construction D Flexible D Multiple Plant D Nonattainment D Plant-Wide Applicability Limit 

12.1 Prevention of Significant Deterioration (PSD) 

12.1 PSD for greenhouse gases (GHGs) 

12.1 Hazardous Air Pollutant Major Source 

D Other: 
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Texas Commission on Environmental Quality 

Form Pl-1 General Application for 


Air Preconstruction Permit and Amendment 
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D. Is a permit renewal application being submitted in conjunction with this amendment in DYES IZI NO 
accordance with 30 TAC§ 116.315(c). 

E. Is this application for a change of location of previously permitted facilities? DYES IZI NO 

If Yes, complete all parts of 111.E. 

Current Location of Facility (If no street address, provide clear driving directions to the site in writing.): 

Street Address: 

City: County: ZIP Code: 


Proposed Location of Facility {If no street address, provide clear driving directions to the site in writing.): 


Street Address: 


City: County: ZIP Code: 


Will the proposed facility, site, and plot plan meet all current technical requirements of the permit 
 DYESDNO 
special conditions? If "NO," attach detailed information. 

Is the site where the facility is moving considered a major source of criteria pollutants or HAPs? DYESDNO 

F. Are there any standard permits, standard exemptions, or PB Rs to be incorporated by DYES IZI NO 
reference? 

If Yes, list any PBR, standard exemptions, or standard permits that need to be referenced. (attach pages as needed) 

Are there any PBR, standard exemptions, or standard permits associated to be incorporated by DYESDNO 
consolidation? 

If Yes, list any PBR, standard exemptions, or standard permits that need to be consolidated. (attach pages as needed) 

If Yes, are emission calculations, a BACT analysis, and an impacts analysis attached to this DYESDNO 
application for any authorization to be incorporated by consolidation. 

G. Are you permitting planned maintenance, startup, and shutdown emissions? IZJYES D NO 

!!Yes, attach information on any changes to emissions under this application as specified in VII and VIII. 
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Texas Commission on Environmental Quality 

Form Pl-1 General Application for 


Air Preconstruction Permit and Amendment 
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H. Federal Operating Permit Requirements (30 TAC Chapter 122 Applicability) 

Is this facility located at a site required to obtain a federal operating permit? [8J YES 0 NO 0 To Be Determined 

If Yes, list all associated permit number(s). attach pages as needed). 

Not applicable, applying for initial construction permit 

Identify the requirements of 30 TAC Chapter 122 that will be triggered if this application is approved. 

D FOP Significant Revision D FOP Minor D Application for an FOP Revision 

D Operational Flexibility/Off-Permit Notification D Streamlined Revision for GOP 

D To be Determined [8J None 

Identify the type(s) of FOP(s) issued and/or FOP application(s) submitted/pending for the site. 
(check all that apply) 

D GOP Issued 

0 SOP Issued 

D GOP application/revision application submitted or under APD review 

D SOP application/revision application submitted or under APD review 

A. Is this a new permit application or a change of location application? [8J YES D NO 

B. Is this application for a concrete batch plant? If Yes, complete all parts of V.D. DYES [8J NO 

C. Is this an application for a major modification of a PSD, nonattainment, FCAA § 112(g) permit, DYES [8J NO 
or exceedance of a PAL permit? 

D. If this is an application for emissions of GHGs, select one of the following: 

D Separate Public Notice (requires a separate application) [8J Consolidated Public Notice 

E. Is this application for a PSD or major modification of a PSD located within 100 kilometers or D YES [8J NO 
less of an affected state or Class I Area? 

If Yes, list the affected state(s) and/or Class I Area(s). 
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Is there any change in character of emissions in this application? 

Is there a new air contaminant in this application? 

Do the facilities handle, load, unload, dry, manufacture, or process grain, seed, legumes, or 
vegetables fibers (agricultural facilities)? 

List the total annual emission increases associated with the application 
(List all that apply and attach additional sheets as needed): 

Volatile Organic Compounds (VOC): 

Sulfur Dioxide (S02): 

Carbon Monoxide (CO): 

Nitrogen Oxides (NOx): 

Particulate Matter (PM): 

PM 10 microns or less (PM10): 

PM 2.5 microns or less (PM2.s): 

Lead (Pb): 

Hazardous Air Pollutants (HAPs): 

Below list other speciated air contaminants not listed above: 

A. Responsible Person: (IZi Mr. D Mrs. D Ms. D Other:) 

Name: Bradley Cooley 

Title: Senior Manager, Permitting 

Company Name: SPOT Terminal Services LLC 

Mailing Address: P.O. Box 4324 

City: Houston State: TX 

Telephone No.: Fax No.: 

E-mail Address: bjcooley@eprod.com 

ZIP Code: 77210-4324 

OYESIZI NO 

0YES0NO 

0YES0NO 

0YES0NO 
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B. Technical Contact: (£8] Mr. D Mrs. D Ms. D Other:) 

Name: Bradley Cooley 

Title: Senior Manager, Permitting 

Mailing Address: P.O. Box 4324 

City: Houston State: TX ZIP Code: 77210-4324 

Telephone No.: (713) 381 5828 Fax No.: (713) 381-6660 

E-mail Address: bjcooley@eprod.com 

C. Name of the Public Place: Freeport Public Library 

Physical Address (No P.O. Boxes): 410 Brazosport Blvd. 

City: Freeport County: Brazoria ZIP Code: 77541 

The public place has granted authorization to place the application for public viewing and copying. £8] YES D NO 

The public place has internet access available for the public. £8] YES D NO 

D. Concrete Batch Plants, PSD, and Nonattainment Permits 

County Judge Information (For Concrete Batch Plants and PSD and/or Nonattainment Permits) for this facility site. 

The Honorable: L.M. Sebesta, Jr. 

Mailing Address: Brazoria County Courthouse, 111 E. Locust Street 

City: Angleton State: TX ZIP Code: 77515 

For Concrete Batch Plants 

Is the facility located in a municipality or an extraterritorial jurisdiction of a municipaltty? DYES £8] NO 

Presiding Officers Name(s): 

Title: 

Mailing Address: 

City: State: ZIP Code: 

Provide the name, mailing address of the chief executive for the location where the facility is or will be located. 

Chief Executive: 

Mailing Address: 

City: State: ZIP Code: 
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D. Concrete Batch Plants, PSD, and Nonattainment Permits (continued) 


Provide the name, mailing address of the Indian Governing Body for the location where the facility is or will be located. 


Indian Governing Body: Not applicable 


Mailing Address: 


City: I State: IZIP Code: 


Identify the Federal Land Manager(s) for the location where the facility is or will be located. 


Federal Land Manager(s): Not applicable 


E. Bilingual Notice 


Is a bilingual program required by the Texas Education Code in the School District? 
 [giYES D NO 

Are the children who attend either the elementary school or the middle school closest to your [g!YES D NO 
facility eligible to be enrolled in a bilingual program provided by the district? 


If Yes, list which languages are required by the bilingual program? 


Spanish 


v10 · ~ma(L~W¥1He,~~-~1a~~1(1c~t[off(ff~~l/;reif1·.••· .•. \r \ ••···>•····•>.>·.•·.••,··· >< ..···· .. ·· .. •···••·•··•·· .. ··.··••••·••-•·· .. <••···· ···.·· 
A. Does this company (including parent companies and subsidiary companies) have fewer than DYES [gl NO 

100 employees or less than $6 million in annual gross receipts? 

B. Is the site a major stationary source for federal air quality permitting? [giYES D NO 

C. Are the site emissions of any regulated air pollutant greater than or equal to 50 tpy? [giYES D NO 

D. Are the site emissions of all regulated air pollutants combined less than 75 tpy? DYES [gJ NO 
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Texas Commission on Environmental Quality 

Form Pl-1 General Application for 


Air Preconstruction Permit and Amendment 
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A. The following information must be submitted with your Form Pl-1 
(this is just a checklist to make sure you have included everything) 

[81 Current Area Map 

[81 Plot Plan 

D Existing Authorizations 

[81 Process Flow Diagram 

[81 Process Description 

[81 Maximum Emissions Data and Calculations 

[81 Air Permit Application Tables 

[81Table1(a) (Form 10153) entitled, Emission Point Summary 

[81Table2 (Form 10155) entitled, Material Balance 

[81 Other equipment, process or control device tables 

B. Are any schools located within 3,000 feet of this facility? 

C. Maximum Operating Schedule: 

Hour(s): 24 Day(s): 7 

Week(s): 52 Year(s): 8,760 hours/year 

Seasonal Operation? If Yes, please describe in the space provide below. 

Hour(s): Day(s): 

Week(s): Year(s): 

DYES [81 NO 

DYES [81 NO 

D. Have the planned MSS emissions been previously submitted as part of an emissions D YES [81 NO 
inventory? 

Provide a list of each planned MSS facility or related activity and indicate which years the MSS activities have been 
included in the emissions inventories. Attach pages as needed. 

Not applicable 
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Does this application involve any air contaminants for which a disaster review is required? 

If Yes, list which air contaminants require a disaster review 

F. Does this application include a pollutant of concern on the Air Pollutant Watch List (APWL)? 

G. Are emissions of GHGs associated with this project subject to PSD? 

If Yes, provide a list ·of all associated applications for this project: 

PSD application included. 

H. Does this project require an impacts analysis? 

If No, is a description of why an impacts analysis is not required attached? 

For Non-Federal Projects 

DYES [8l NO 

[8JYES D NO 

[8JYES D NO 

0YES0NO 

Is an attachment included detailing how the project meets all applicable impacts requirements, D YES D NO 
including which MERA step was met (if applicable), how the modeling was conducted (if applicable), 
and the results demonstrating compliance with all applicable impacts requirements following the 
Initial Modeling Summary guidance document? 

Note: for projects with modeling, utilizing APD's Electronic Modeling Evaluation Workbook to complete this analysis will 
help streamline the modeling review and is strongly encouraged. 

A. Will the emissions from the proposed facility protect public health and welfare, and comply [8l YES D NO 
with all rules and regulations of the TCEQ? 

B. Will emissions of significant air contaminants from the facility be measured? [8l YES D NO 

C. Is the Best Available Control Technology (BACT) demonstration attached? [8l YES D NO 

D. Will the proposed facilities achieve the performance represented in the permit application as [8l YES D NO 
demonstrated through recordkeeping, monitoring, stack testing, or other applicable methods? 

A. Does Title 40 Code of Federal Regulations Part 60, (40 CFR Part 60) New Source [8l YES D NO 
Performance Standard (NSPS) apply to a facility in this application? 

B. Does 40 CFR Part 61, National Emissions Standard for Hazardous Air Pollutants (NESHAP) DYES [8l NO 
apply to a facility in this application? 

C. Does 40 CFR Part 63, Maximum Achievable Control Technology (MACT) standard apply to a [8l YES D NO 
facility in this application? 
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D. Do nonattainment permitting requirements apply to this application? D YES IZ! NO 

E. Do prevention of significant deterioration permitting requirements apply to this application? IZI YES D NO 

F. Do Hazardous Air Pollutant Major Source [FCAA § 112(g)] requirements apply to this 1ZJ YES D NO 
application? 

G. Is a Plant-wide Applicability Limit permit being requested? DYES IZ! NO 

Check, Money Order, Transaction Number, ePay Voucher Number: 

Fee Amount: N/A 

Paid online? N/A DYES IZI NO 

Company name on check: 

Is a Table 30 (Form 10196) entitled, Estimated Capital Cost and Fee Verification, attached? 

The signature below confirms that I have knowledge of the facts included in this application and that these facts are true 
and correct to the best of my knowledge and belief. I further state that to the best of my knowledge and belief, the project 
for which application is made will not in any way violate any provision of the Texas Water Code (TWC), Chapter 7; the 
Texas Health and Safety Code, Chapter 382, the Texas Clean Air Act (TCAA) the air quality rules of the Texas 
Commission on Environmental Quality; or any local governmental ordinance or resolution enacted pursuant to the TCAA. 
I further state that I understand my signature indicates that this application meets all applicable nonattainment, 
prevention of significant deterioration, or major source of hazardous air pollutant permitting requirements. The signature 
further signifies awareness that intentionally or knowingly making or causing to be made false material statements or 
representations in the application is a criminal offense subject to criminal penalties. 

Name: Ivan W. Zirbes 

Date: 
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Texas Commission on Environmental Quality 

Table l(a) 


Emission Point Summary 

Instructions 


I. 	 Emission Point Number and Name: 

A. 	 Identify each emission point with a unique number for this plant site. The emission point numbers (EPN) must be 
consistent with the emission point identification used on the plot plan, any previous permits, and "Emissions Inventory 
Questionnaire." 

B. 	 Associate the EPN to the appropriate facility with a facility identification number (FIN). These numbers can be 
alphanumeric and maximum of 10 characters. 

C. 	 Examples of emission point names are; "heater," ''vent," 'boiler," "tank," "reactor," "separator," "baghouse," or 
"fugitive." Examples ofEPN and/or FIN numbers are, "BOILER!," "IOOBI," "BHI." If appropriate, a FIN can be the 
same as the EPN. Abbreviations are acceptable. 

2. 	 Component or Air Contaminant Name: List each component or air contaminant name. Examples of component names are; 
"air," "H20," "nitrogen," "oxygen," "C02," "CO," "NOx," "S02," "hexane," or ''particulate matter (PM)." Abbreviations are 
acceptable. 

3. 	 Air Contaminant Emission Rate: 

A. 	 Pounds per hour is the maximum short-term emission rate expected to occur in any one-hour period. 

B. 	 Tons per year (tpy) is the annual (any rolling 12 month period) total maximum emissions expected by the facility, taking 
the process operating schedule into account. 

4. 	 Universal Transverse Mercator (UTMl Coordinates ofEmission Points: The applicant must furnish a facility plot plan drawn 
to scale showing a plant benchmark. Latitude and longitude must be correct and to the nearest second for the benchmark, and 
the dimension ofall emission points with respect to the benchmark as required by the Form PI-I (General Application for Air 
Preconstruction Permits and Amendments). This information is essential for the calculation of emission point UTM 
coordinates. Please show emission point UTM coordinates if known. Use the southwest comer as the emission point 
coordinate for each area source. 

5. 	 Building Height: Enter the height ofthe building. 

6. 	 Height Above Ground: Enter the height ofthe stacks above the ground. 

7. 	 Stack Exit Data: 

A. 	 Enter the length, width and equivalent diameter for rectangular stacks. Also indicate horizontal discharge or covered 
stacks (raincap ). 

B. 	 Enter the velocity of emissions in actual feet per second. 

C. 	 Enter the actual temperature if the exit temperature is "room" or "climate controlled." Enter "ambient" to represent exit 
temperatures that are the same as the outdoor environment. Flare exit temperatures are not required. 

8. 	 Fugitives: 

A. 	 For area fugitive sources, enter the dimensions of a rectangle, which will "enclose" all fugitive sources included in this 
EPN. Length to width ratio should be 10:1 or less. Subdivide larger areas to meet this requirement. 

B. 	 Enter the width of the fugitive source area. 

C. 	 Enter the number of degrees the long axis of the fugitive area is offset from north south. 
NOTE: The TCEQ standard conditions are 68° F and 14.7 PSIA (Title 30 Texas Administrative Code § IOI.I) 

TCEQ-10153 (Revised 04/08) Table l(a) 
This form is for use by sources subject to air quality permit requirements and 
may be revised periodically. (APDG 5178 v5) Page 1 oft 



TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

Table l(a) Emission Point Summary 

i 

Date: 01/11/2019 !Permit No.: TBD Regulated Entity No.: TBD 

Area Name: SPOT Deepwater Port (DWP) CustomerReferenceNo.: TBD 

1. · Emission Poirit 2. ·coniponent o·r Air Contaminant ·Name 

(A) EPN (B) FIN (C) Name 

VCI VCI Vapor Combustor #1 

VC2 VC2 Vapor Combustor #2 

3. Air Contaminant Emission Rate 

(A) Poun.d Per Hour (B) TPY 

NOx 37.58 

co 75.14 

voe 198.22 

PM10 2.08 

PM2s 2.08 

so, 39.46 

HAPs 9.25 

C02e 35,084 

NOx 37.58 

co 75.14 

voe 198.22 

43.32 

86.64 

472.84 

2.40 

2.40 

12.24 

22.16 

53,086 

43.32 

86.64 

472.84 

TCEQ - 10153 (Revised 04/08) Table l(a) 
This form is for use by sources subject to air quality permit requirements and 
may be revised periodically. (APDG 5178 v5) Page __ of__ 



2.08 2.40PM10 

2.08 2.40PM2.s 

so, 39.46 12.24 

HAPs 9.25 22.16 

co,e 35,084 53,086 

Vapor Combustor #3 NOx 37.58 43.32VC3 VC3 

75.14co 86.64 

voe 198.22 472.84 

PM10 2.08 2.40 

2.08 2.40PM2.s 

so, 39.46 12.24 

HAPs 9.25 22.16 

C02e 35,084 53,086 

Diesel Generator # 1 NOx 20.63 45.17DGENl DGENI 

co 3.48 7.63 

voe 0.18 0.40 

0.18 0.40PM10 

0.18 0.40PM2.s 

so, 0.025 0.05 

HAPs 0.024 0.052 

2,408C02e 5,273 

TCEQ -10153 (Rev;sed 04/08) Table l(a) 
This form is for use by sources subject to air quality permit requirements and 

may be revised periodically. (APDG 5178 v5) Page __of__ 




DGEN2 DGEN2 Diesel Generator #2 NOx 20.63 45.17 

co 3.48 7.63 

voe 0.18 0.40 

PM10 0.18 0.40 

PM2.s 0.18 0.40 

so, 0.025 0.05 

HAPs 0.024 0.052 

co,e 2,408 5,273 

EDGEN ED GEN Emergency 
Generator 

NOx 6.89 0.34 

co 6.15 0.31 

voe 6.89 0.34 

PM10 0.12 0.01 

PM2.s 0.12 0.01 

so, 0.01 0.0005 

HAPs 0.009 0.0004 

co,e 889 44 

PC! PC! Crane Engine #I NOx 0.39 0.85 

co 3.39 7.43 

voe 0.18 0.40 

PM10 0.02 0.04 

PM2.s 0.02 0.04 

TCEQ-10153 (Revised 04/08) Table l(a) 

This form is for use by sources subject to air quality permit requirements and 

may be revised periodically. (APDG 5178 v5) Page __ of__ 




S02 0.01 0.02 

HAPs 0.007 O.oJ5 

C02e 691 1,514 

PC2 PC2 Crane Engine #2 NOx 0.39 0.85 

co 3.39 7.43 

voe 0.18 0.40 

PM10 0.02 0.04 

PM2.s 0.02 0.04 

so, O.oJ 0.02 

HAPs 0.007 0.oJ5 

C02e 691 1,514 

DFPl DFPI Diesel Firewater NOx 11.43 0.57 
Pump#! 

co 6.19 0.31 

voe 11.43 0.57 

PM10 0.36 O.oJ8 

PM,_, 0.36 0.018 

so, 0.01 0.0007 

HAPs 0.012 0.0006 

C02e 1,267 63 

DFP2 DFP2 Diesel Firewater 11.43NOx 0.57 
Pump #2 

co 6.19 0.31 

TCEQ - 10153 (Rev;sed 04/08) Table l(a) 
This form is for use by sources subject to air quality permit requirements and 

may be revised periodically. (APDG 5178 vS) Page __ of__ 




VB VB Vent Boom 

DST! DST! Diesel Storage Tank 
#1 

voe 

PM10 

PM2s 

so, 

HAPs 

C02e 

NOx 

co 

voe 

PM10 

PM2s 

so, 

HAPs 

co,e 

NOx 

co 

voe 

PM10 

PM2.s 

so, 

HAPs 

11.43 0.57 

0.36 0.018 

0.36 0.018 

O.QJ 0.0007 

0.012 0.0006 

1,267 63 

0.00 0.00 

0.00 0.00 

19.59 2.04 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.0031 0.010 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

TCEQ - 10153 (Revised 04/08) Table l(a) 
This form is for use by sources subject to air quality permit requirements and 

may be revised periodically. (APDG 5178 vS) Page __ of__ 




DST2 DST2 Diesel Storage Tank 
#2 

DST3 DST3 Diesel Storage Tank 
#3 

FUG FUG Fugitives 

co,e 0.01 

NOx 0.00 O.OC 

co 0.00 0.01 

voe 0.0031 0.011 

PM10 0.00 0.00 

PM2.s 0.00 0.0! 

so, 0.00 0.01 

HAPs 0.00 0.00 

C02e 0.00 0.01 

NOx 0.00 0.00 

co 0.00 0.0! 

voe 0.0011 0.002' 

PM10 0.00 0.00 

PM2.s 0.00 0.00 

so, 0.00 0.00 

HAPs 0.00 0.00 

co,e 0.00 0.00 

NOx 0.00 0.00 

co 0.00 0.00 

voe 5.21 22.81 

PM10 0.00 0.00 

TCEQ- 10153 (Revised 04/08) Table l(a) 
This form is for use by sources subject to air quality permit requirements and 
may be revised periodically. (APDG 5178 v5) Page __ of__ 



PM2.s 0.00 0.00 

so, 0.00 0.00 

HAPs 0.71 3.12 

co,e 0.43 2 

UL! UL! Uncaptured Loading 
Emissions 

NOx 0.00 0.00 

co 0.00 0.00 

voe 114.61 283.41 

PM10 0.00 0.00 

PM2.s 0.00 0.00 

so, 0.00 0.00 

HAPs 5.48 13.37 

C02e 57.74 253 

EPN ~Emission Point Number 
FIN ~Facility Identification Number 

TCEQ-10153 (Revised 04/08) Table !(a) 
This form is for use by sources subject to air quality permit requirements and 

may be revised periodically. (APDG 5178 v5) Page __ of __ 




TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 


Table l(a) Emission Point Snmmary 


Regulated Entity No.: TBD Date: IPennit No.: TBD 

Customer Reference No.: TBD Area Name: SPOT DWP 

Review of a lications and issuance of ennits will be ex edited b sunnlvine: all necessarv information reauested on this Table. 

1!l\V,f($$'.l'.9l'IJlil'(!)'fNll\'Ql$?jifAAflJt1ijl~1'f:E111!lB$ii'i .; ., . ,. .•. ·· ·•:;: i i•t:>•"' ,, ........ · " ·' ·•;' •li'''. 
1.' 'Eniission Poitli"• >· · < 4; ···ut1\:tC.iorllin~t~s.if. ·••··••· ·•··.·1• : <· ··• }• ..•..·•.·•·· •·····•····.. ···. ··• ••• > . ···• • source··· ... · · ·.. ··. .. >·.. ··· ··· ·•. · .. · · ·· .. 

· Emission Point . 5. Building 6. Height 7. Stack Exit .Da.ta .· .18. Fugitives 

(A) EPN (B) FIN (C) NAME Zone East · North Height Above (A) (B) Velocity (C) (A) (B) 
(meters) (meters) (Ft.) Ground Diameter (FPS) Temperature Length Width 

(Ft.)* . (Ft.) (°F) (Ft.) (Ft.) 

VCI VCI Vapor 15 292147.485 3151546.545 185 IO 62 1,200 
Combustor 
#I 

VC2 VC2 Vapor 15 292147.485 3151546.545 185 10 62 1,200 
Combustor 
#2 

VC3 VC3 Vapor 15 292147.485 3151546.545 185 10 62 1,200 
Combustor 
#3 

DGENI DGENI Diesel 15 292136.179 3151536.687 118 143 683 (normal) 
Generator 
#1 

DGEN2 DGEN2 Diesel 15 292136.179 3151536.687 118 I 143 683 (normal) 
Generator 
#2 

EDGEN ED GEN Emergency 15 292196.570 3151505.971 155 0.67 79 599 (normal) 
Generator 

PC! PC! Crane 15 292189.787 3151521.596 185 0.5 45 870 (normal) 
Engine #1 

TCEQ-10153 (Rev;sed 04/08) Table l(a) 

(C) Axis 
Degrees 

This form is for use by sources subject to air quality permit requirements and 

may be revised periodically. (APDG 5178 v5) Page __of__ 




PC2 PC2 Crane 
Engine #2 

15 292189.787 3151521.596 185 0.5 45 870 (normal) 

DFPl DFPI Firewater 
Pump #I 

15 292157.292 3151539.482 112 0.67 146 620 (normal) 

DFP2 DFP2 Firewater 
Pump #2 

15 292157.292 3151539.482 112 0.67 146 620 (normal) 

VB VB Vent Boom 15 292179.373 3151763.753 159 0.67 <1.0 75 (normal) 

DST! DST! Diesel 
Storage 
Tank #I 

15 
292194.451 3151705.911 

124 0.3 

DST2 DST2 Diesel 
Storage 
Tank#2 

15 
292195.451 3151706.911 

124 0.3 

DST3 DST3 Diesel 
Storage 
Tank#3 

15 292189.787 3151521.596 172 0.3 

UL! UL! Uncaptured 
Loading 
Emissions 

15 293014.988 3152812.640 <1.0 75 (normal) 

FUG FUG Fugitive 
Emissions 

15 292169.247 3151512.699 Varies 

*Stack height above mean sea level. 

EPN =Emission Point Number 
FIN= Facility Identification Number 

TCEQ -10153 (Revised 04/08) Table l(a) 
This form is for use by sources subject to air quality permit requirements and 

may be revised periodically. (APDG 5178 vS) Page __ of__ 




Texas Commission on Environmental Quality 

Table 2 


Material Balance 


This material balance table is used to quantify possible emissions of air contaminants and special emphasis should be placed on potential air 
contaminants, for example: If feed contains sulfur, show distribution to all products. Please relate each material (or group of materials) listed to its 
respective location in the process flow diagram by assigning emission point numbers (taken from the flow diagram) to each material. 

TCEQ·l0155 (APDG 6194v3, Revised 06/16) Table 2 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. Page I of 2 



.. ···.. .. . . ·.· •.•••, ·········•····· •..• · .... ,.•.... •List e;v~ty ina.te~~at1Ifi\1~1\,'e!l w/'' ··•· 
each of the following groups 

. · 

·· • •···•·• • .........,.... , • • ·'· ·.·.ii...··.·.··."..o·.·.'i·..·c·.·.•.··e·.···s'.. '.·s·.·.·.·.··.·.·.·.'n.·'•a'.·.·.'t··.·e'.•.•,·.·.·..·.·.·.·..·.·•.···.·..·.·.·,·.·.·.·...··.',..··.··,·.·.'·'.·,·.·..··.·.·.·','··'.·,·..·.· ..·.··....·.·.,··,·.··.·.'.·..'.. •.·.····'•'·····.·.·..··.•. ·.··.··.·.'··.··,·.·.'.···.·.·.•.•.'.·.·.·..•·.·. · ' Emfssfonil'~j]j'f> u "" , ··•.• 

NoAtom Flow . ,Check appropriate cohnnn at right ~o . 
Diagram indicate process rate method. 

· · · · ·· • ·M:eils\il'e.111.ent ·· 
···. · 

· · · · · · ··· ··· ··· ·E:~tllliatfo\i .. .' 

. 

·· · · · ····· · " · · ··cfiltfilaiioii . 

Raw Materials - Input 
Crude Oil (ultralight to heavy) 

85,000 barrels/hour 
Onshore Terminal to Deepwater Port 
(DWP) 

x 

Fuels - Input 
Diesel - Diesel Generators (2), 
Firewater Pump, Emergency 
Generator, Pedestal Cranes (2), 

DGl, DG2 
DFPl, DFP2 

EGEN 
PCl, PC2 

Diesel Generators (2): 14.36 MMBtu/hr 
(each) 
Firewater Pumps (2): 7.56 MMBtu/hr 
(each) 
Emergency Generator (1) : 5. 3 MMBtu/hr 
Pedestal Cranes (2): 4.12 MMBtu/hr 
(each) 

x 

Products and By-Products - Output 
Crude Oil (ultralight to heavy) 

85,000 barrels/hour 
DWP PLEMs to VLCCs 

x 

Solid Wastes - Output 

liquid Wastes - Output 

Airborne Waste (Solid) - Output 
PM10, PM2.s See Table l(a) x 

Airborne Wastes (Gaseous) - Output 
NOx, CO, voe, so,, HAPS See Table l(a) x 

1 Specify the process rate of the facility using conventional engineering units (e.g., bbl/d, lb/yr, SCFM), and indicate the units next to each number. Standard Conditions: are 68°F 
14.7 psia (30 Texas Administrative Code, Section 101.1 (99). 
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Proposed Platform Proposed Subsea Pipeline Route c Proposed Anchorage Area Lease Block figure B-1 
Avoidance Zone Proposed DWP Lease Block • cProposed East and West Buoy Safety Zone 
Safety Zone D BOEM lease Block Exclusion Area0 0.5 • 81 Miles Ill Shipping Fairway 

r--~--+-~---< Profraction Area SPOT Terminal Services LLCc SP$T 
0 0.5 1 Nautical Miles Sea Port Oil Tenninal Source ~ BOEM 



SP$T 
Sea Port Oil Tenninal A FIGURES 

LIST OF FIGURES 

I SPOT DWP Fixed Platform - Laydown Deck 

2 SPOT DWP Fixed Platform - Main Deck 

3 SPOT DWP Fixed Platform - Cellar Deck 

4 SPOT DWP Fixed Platform - Sump Deck 



SP.T 
Sea Port Oil Tenninal A FIGURES 

Equipment List and Location 

(for use with Figures 1 through 4) 


Item# Equipment System Deck Level 

1 Two (2) Pedestal Cranes with one (1) Diesel Storage Utilities Main Deck 
Tank 

2 One (1) Nitrogen System - Storage Tanks, Vaporizers, Utilities Main Deck 
and Transfer Pumps 

Vapor Combustion System Main Deck 3 Three (3) Combustor Exhaust Stacks 

4 One (1) Propane System - Storage Tanks, Vaporizers, Utilities Main Deck 
and Transfer Pumps 

5 One (1) Oil Lease Automatic Custody Transfer (LACT) Metering Main Deck 
Unit 

One (1) Oil LACT Prover Metering Main Deck 6 

7 One (1) Utility and Potable Water System - Storage Utilities Main Deck 
Tanks, Pumps, Pressure Tank, and Water Maker 
Package 

Utilities Main Deck 8 One (1) Utility and Instrument Air System 
Compressors, Coolers, Separators, Filters, Dryers, and 
Receivers 

One (1) Chemical Injection System - Storage Tanks and Main Deck 
Pumps 

9 Utilities 

One (1) Emergency Generator Package Life Support/Life Saving Main Deck 10 

Main Deck 
Craft (TEMPSC) 

11 One (1) Totally Enclosed Motor Propelled Survival Life Support/Life Saving 

12 One (1) Living Quarters Buildings B: Structures Main Deck 

One (1) Electrical and Instrument Building with Buildings B: Structures Main Deck13 
Laboratory 

14 One (1) Maintenance Building Buildings B: Structures Main Deck 

One (1) Communications Tower Life Support/Life Saving Main Deck 15 

Main Deck 
Safety Skid) 

16 Two (2) Vapor Safety B: Injection Skids (i.e., Dock Vapor Combustion System 

17 One (1) Helideck Life Support/Life Saving Main Deck' 

18 Two (2) Diesel Generator Packages Utilities Cellar Deck 

Vapor Combustion System Main Deck 19 Two (2) Vapor Blower Skids 

20 Three (3) Vapor Combustors Vapor Combustion System Cellar Deck 

21 One ( 1) Vent Boom Utilities Main Deck 

22 Two (2) High Integrity Pressure Protection Skids Process Safety B: Control Cellar Deck 
(HIPPS) 

23 Four (4) Crude Oil Loading Pipeline Pig Pig Launchers/Receivers Cellar Deck 
Launchers/Receivers 

24 Four (4) Incoming Vapor Recovery Pipeline Pig Pig Launchers/Receivers Cellar Deck 
Launchers/Receivers 

25 One (1) Topsides Hydraulic Power Unit (HPU) Utilities Cellar Deck 

Utilities Cellar Deck 26 Two (2) Diesel Tanks 

27 Two (2) Diesel Transfer Pumps and Two (2) Diesel Utilities Cellar Deck 
Storage Pumps 



SPitT 
Sea PortOil Tenninal A FIGURES 

Equipment List and Location 

(for use with Figures 1 through 4) 


Note: 1 The helideck is located above the main deck. 

Item# Equipment System Deck Level 

28 One (1) Sewage Treatment Unit Utilities Cellar Deck 

29 Two (2) Diesel Firewater Pumps Life Support/Life Saving Cellar Deck 

30 Two (2) Firewater Jockey Pumps Life Support/Life Saving Cellar Deck 

31 One (1) Closed Drain/Vent Scrubber Utilities Cellar Deck 

32 Two (2) Closed Drain/Vent Scrubber Pumps Utilities Cellar Deck 

33 One (1) Aqueous Film-Forming Foam (AFFF) Tank Life Support/Life Saving Cellar Deck 

34 One ( 1) Open Drain Sump Utilities Sump Deck 

35 Two (2) Open Drain Collection System Pumps Utilities Sump Deck 

36 Four (4) Incoming 36-inch Oil Export Pipeline 
Shutdown Valves (SDVs) 

Process Safety & Control Sump Deck 

37 Four (4) 30-inch Crude Oil Loading Pipeline SDVs Process Safety & Control Cellar Deck 

38 Four (4) Incoming 16-inch Vapor Recovery Pipeline 
SDVs 

Process Safety & Control Cellar Deck 

39 One (1) Deluge Valve Skid Life Support/Life Saving Cellar Deck 

40 Navigational Aids - Four (4) Marine Lanterns Safety Cellar Deck 

41 Navigational Aids - Four (4) Marine Lanterns 
(Temporary) 

Safety Jacket 

42 Navigational Aids - One ( 1) Foghorn and Fog Detector Safety Cellar Deck 

43 Navigational Aids - One ( 1) Foghorn and Fog Detector 
(Temporary) 

Safety Jacket 

44 Navigational Aids - One ( 1 ) Rotating Beacon Safety Main Deck 

45 Navigational Aids - One ( 1) Radar Beacon Safety Main Deck 

46 Safety Shower/Eyewash Station Safety Main Deck 

47 Incoming Oil Export Pipeline Pig Launchers/Receivers 
(Future) 

Pig Launchers/Receivers Cellar Deck 

48 Four (4) Incoming Vapor Recovery Pipeline Collection 
System Pumps 

Pipeline Maintenance Sump Deck 
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Overview of Crude Oil Loading Process 

SPM 
Buoy 

Crude Oil (ultralight to heavy) 
From Oyster 

Creek Terminal Vapor Recovery 
___________ ,.. FromExhaust to 

Crude Oil Atmosphere 
LoadingPilot, Assist Gas (Propane) 

Assist Air 

SPM 
Buoy 

Crude Oil Flow 

Vapor Flow 

1 



Platform Emission Sources Flow Diagram 

NOx, co, voe,
Exhausts to Exhausts to NO"' co, voe, Exhausts to NO,, co, voe, 

PM, PM10t2.s.. 
Atmosphere Atmosphere PM, PM1012.s, Atmosphere PM, PM10125' $021 HAPs, C02e 5021 HAPs, C02e S02, HAPs, C02e .. A 

I I t 
I I 

Pilot Gas 
(Propane), Pilot Gas, Pilot Gas, 

AssistAir, _Assist Air, Assist Air, 
Enrichment Gas - Enrichment --- Enrichment 
(Propane) Gas Gas 

Vapors from Loading and 
Vapors from Loading and 

Pigging Operations 
Pigging Operations 

2 
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Platform Emission Sources Flow Diagram 

Exhaust to 
Atmosphere .. .. 
I I 
I I 

NOx, co, voe, 
PM, PM10/i.s1 
5021 HAPs, C02e 

Diesel 
Fuel 

Diesel 
Generator 1 & 2 
(DGENl, DGEN2) 

Diesel 
Fuel 

NOx.. co, voe,Exhaust to 
PM, PM10ti.s,Atmosphere 
5021 HAPs, C02e .. .. 

I I 

I I 


Diesel 
Firewater Pump 1 & 2 

(DFPl, DFP2) 

NOx, co, voe,Exhaust to 
PM, PM1012.s,

Atmosphere 
5021 HAPs, C02e .. .. 


I I 
I I 

Diesel 
Fuel 

4 



Platform Emission Sources Flow Diagram 

NO,,CO,VOC,Exhausts to 
PM, PM10/2.s,

Atmosphere S021 HAPs, C02e 

"I 

Emergency Diesel 
Diesel Generator 
Fuel (EDGEN) 

5 
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VA~O~ VAPOR ~ 
 BLOWER#1
COMBUSTOR #1 i 
I -1 ~ -1 IVAPOR 

SAFETY & INJECTION 

-1 
., I 

VAPOR I I 
COMBUSTOR #2 i~ VAPOR I 

~ v'.~ SAFETY';,!,NJECT!ON I.r-1 
VAPOR 

COMBUSTOR#3 L~LOWER#2--1 r-
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SPfJT 
Sea Port Oil Terminal A FIGURES 

LIST OF FIGURES 

I Vapor Combustion System I - Flow Diagram 

2 Vapor Combustion System 2 - Flow Diagram 

3 Propane, Diesel Fuel System and Generator Packages - Flow Diagram 

4 Open/Closed Drain, Slop Tank and Vent Scrubber - Flow Diagram 
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Equipment List and Location 

(for use with Figures 1 th rough 4) 


Item# Equipment System Deck Level 

1 Two (2) Pedestal Cranes with one (1) Diesel Storage Utilities Main Deck 
Tank 

2 One ( 1) Nitrogen System - Storage Tanks, Vaporizers, Utilities Main Deck 
and Transfer Pumps 

3 Three (3) Combustor Exhaust Stacks Vapor Combustion System Main Deck 

4 One (1) Propane System - Storage Tanks, Vaporizers, Utilities Main Deck 
and Transfer Pumps 

5 One (1) Oil Lease Automatic Custody Transfer (LACT) Metering Main Deck 
Unit 

6 One ( 1) Oil LACT Prover Metering Main Deck 

7 One (1) Utility and Potable Water System - Storage Utilities Main Deck 
Tanks, Pumps, Pressure Tank, and Water Maker 
Package 

8 One (1) Utility and Instrument Air System - Utilities Main Deck 
Compressors, Coolers, Separators, Filters, Dryers, and 
Receivers 

9 One (1) Chemical Injection System - Storage Tanks and Utilities Main Deck 
Pumps 

10 One ( 1) Emergency Generator Package Life Support/Life Saving Main Deck 

11 One (1) Totally Enclosed Motor Propelled Survival Life Support/Life Saving Main Deck 
Craft (TEMPSC) 

12 One (1) Living Quarters Buildings & Structures Main Deck 

13 One (1) Electrical and Instrument Building with Buildings & Structures Main Deck 
Laboratory 

14 One (1) Maintenance Building Buildings & Structures Main Deck 

15 One ( 1) Communications Tower Life Support/ Life Saving Main Deck 

16 Two (2) Vapor Safety & Injection Skids (i.e., Dock Vapor Combustion System Main Deck 
Safety Skid) 

17 One ( 1) Helideck Life Support/Life Saving Main Deck1 

18 Two (2) Diesel Generator Packages Utilities Cellar Deck 

19 Two (2) Vapor Blower Skids Vapor Combustion System Main Deck 

20 Three (3) Vapor Combustors Vapor Combustion System Cellar Deck 

21 One ( 1) Vent Boom Utilities Main Deck 

22 Two (2) High Integrity Pressure Protection Skids Process Safety & Control Cellar Deck 
(HIPPS) 

23 Four (4) Crude Oil Loading Pipeline Pig Pig Launchers/Receivers Cellar Deck 
Launchers/Receivers 

24 Four (4) Incoming Vapor Recovery Pipeline Pig Pig Launchers/Receivers Cellar Deck 
Launchers/Receivers 

25 One (1) Topsides Hydraulic Power Unit (HPU) Utilities Cellar Deck 

Utilities Cellar Deck Two (2) Diesel Tanks 

Two (2) Diesel Transfer Pumps and Two (2) Diesel Utilities Cellar Deck 
Storage Pumps 

26 

27 
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Sea Port Oil Tennin al A FIGURES 

Equipment List and Location 

(for use with Figures 1 through 4) 


Item# Equipment System Deck Level 

28 One (1) Sewage Treatment Unit Utilities Cellar Deck 

29 Two (2) Diesel Firewater Pumps Life Support/Life Saving Cellar Deck 

30 Two (2) Firewater Jockey Pumps Life Support/Life Saving Cellar Deck 

31 One (1) Closed Drain/Vent Scrubber Utilities Cellar Deck 

32 Two (2) Closed Drain/Vent Scrubber Pumps Utilities Cellar Deck 

33 One (1) Aqueous Film-Forming Foam (AFFF) Tank Life Support/Life Saving Cellar Deck 

34 One ( 1) Open Drain Sump Utilities Sump Deck 

35 Two (2) Open Drain Collection System Pumps Utilities Sump Deck 

36 Four (4) Incoming 36-inch Oil Export Pipeline Process Safety & Control Sump Deck 
Shutdown Valves (SDVs) 


37 
 Four (4) 30-inch Crude Oil Loading Pipeline SDVs Process Safety & Control Cellar Deck 

38 Four (4) Incoming 16-inch Vapor Recovery Pipeline Process Safety & Control Cellar Deck 
SDVs 


39 
 One (1) Deluge Valve Skid Life Support/Life Saving Cellar Deck 

40 Navigational Aids - Four ( 4) Marine Lanterns Safety Cellar Deck 

41 Navigational Aids - Four (4) Marine Lanterns Safety Jacket 
(Temporary) 


42 
 Navigational Aids - One ( 1 ) Foghorn and Fog Detector Safety Cellar Deck 

43 Navigational Aids - One (1) Foghorn and Fog Detector Safety Jacket 
(Temporary) 

44 Navigational Aids - One (1) Rotating Beacon Safety Main Deck 

45 Navigational Aids - One ( 1) Radar Beacon Safety Main Deck 

46 Safety Shower/Eyewash Station Safety Main Deck 

47 Incoming Oil Export Pipeline Pig Launchers/Receivers Pig Launchers/Receivers Cellar Deck 
(Future) 

48 Four (4) Incoming Vapor Recovery Pipeline Collection Pipeline Maintenance Sump Deck 
System Pumps 

Note: 1 The helideck is located above the main deck. 
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ofti"~\N~?~.1.~~·F 

' 

! 


PBE-5040/5050 ABJ-5200 

DIESEL STORAGE PUMPS NO. 1/2 DIESEL STORAGE TANK 00. 1 


CAPACITY: 20 GPM AT 50 PSIO (EACH) SIZE: 11i'~"0.0.x2A'-O"H 
DESIGN: 150 PSIG AT 100'F 

DRIVER: 1.5 HP DESIGN: 8 0~~>£~€M.3!0~0Z/SG IN VAC. 

~~TIMTM 

~ 

@ 
-t:1 

PBE-50101502() = MAD-5030 

@ 
,_ ro•m 

ABJ-5300 

DIESEL STORAGE TANK NO. 2 


SIZE: 15'6' 0.0. x24'-0" H 

31,332GAL 


DESIGN: 8 OZ/SQ IN PRESS.10.!i OZISG INVAC. 


PBE-5010/5020 
DIESEL TRANSFER PUMPS NO. 1/2 

CAPACITY: 20 GPM AT SOPSID (EACH) 
DESIGN: 150 PSIGAT 100'F 

DRIVER: 1.5 fP 

ro
l'llM~ND.11:1 

TOA'l1' -

MAD-5030 MBJ-3900 THROUGH 3950 ZAN-9400/9500 ZAN-9600 
DIESEL FILTER COALESCER PROPANE STORAGE TANKS DIESEL GENERATOR PACKAGE NO. 1/2 EMERGENCY GENERATOR 

CAPACITY: 20 GPM DESIGN: 260 PSIGAT 100'F SIZE:1.61.fN(EACH) SlZE: 500kW 

DESIGN: 150 PSIG AT 100'F CAPACITY: 5482 GALLONS (EActl) 


PBA-3980/3990 NAP-3960/3970/3980 
PROPANE TRANSFER PUMPS PROPANE VAPORIZER 

CAPACITY: 18 G?M CAPACITY; 544 GPH (EA.CH) 
DESIGN; 2SO PSIGAT 1001' DEg11f!.;,21'£~~1d-ifF 

@ @ @ 
TOAlM ror 
~t ~ 

~ @J1 
ZAN-"600! 

! 
! 
'I 
' I 

! 
I
' I 
! 
l 
' ' ! 
i 

•; 

' ' 
j 

I 

I 

I 

,.--+ @ ~ @ 
.--"'--o 

0 ? ZAN->100 ZAN_,,,,,_ 
I 

~ 
""""' 

,_ 

? @ @ 
- ,_ 

I 

c ' i I 
~E-5040/SQ§.!l: 

@,_ 
OIESEl.u:w>... 
•o.oMllO.\fW<tl... 

~""' 
~OOl'TRUCTIOll 

PRELIMINARY 
27 NOV zorn NOT FOR 

CONSTRUCTIO~ OR
ISSUED FOR USE '!'}~~1~:,~::::."' 

EOO,INC.MUl<I... 
~l"W'i av -~ 

~ '~~~ ~~ - - • • ,...,. SPOT Termlnal 

~! 
SPOT DWP PLATFORM 

.. 
-··~-

I Services LLC UTILITY FLOW DIAGRAMI ~ 

I I SPl;J.; PROPANE, DIESEL FUEL SYSTEM AND GENERATOR PACKAGES. ISSIJeOFOlltJSE U/l1111 EC!:: ~ ~- @ FIGURE3' =iEDFORUSE 11""'1•168J -_,_ 
sea Portoii"i'iiriii18. 

-~-
1!>'1211fl68J wsl!lPEIGGS ECCIDAAWIMGNO. · ·~ """" C1lDAAW1NQNO. REV 

• ISSIJEOFORREVEW Oli2'11! .... ..... !!PE""" 7559310-70410-00112 ' OF ' I D I N.T.S. ~825-EDG.PRO.DWG-001616 I D 

~ ~ 
 ( © )- ( ©)-
""""" """""' 

( )  ( ) © © .. .. .. 
M.~931) MBJ-3910 

,_ 'o 

( © )-

? 
MBJ.J940 

( ©)-
NAP-39SOJ3970/3980ABJ-5200 \'i""""' MBJ-3950 

L,r1 
I A /\ ! !-----> 

v' ' 
PBA-3980/3990 

© © 

L _J 



~---~----, 

! ii 

~I 


II 

! 

I 
! 

! 
! 

! 

I 
I 
! 

! 
' ! 
' 

·····~~~rl 

I .' !! !! 
I I I I 
II ~ ~.. 

i 0 0 • < 

1 

@ II I . 

! ® 

l 
111l !o 
' 

L 



SP.T 
Sea Port Oil Terminal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

APPENDIX D 

EMISSION ESTIMATION METHODOLOGY AND 


CALCULATIONS 
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EMISSION ESTIMATION BASIS AND METHODOLOGY 

The bases and methodology for calculating the emissions proposed in this application are explained 
in this Appendix. The summary of the short-term (lb/hr) and long-term (tpy) emissions and detailed 
emission calculations are also provided. 

Marine Loading Operations 

• 	 The maximum annual throughput associated with the marine loading operations would be 
730,000,000 barrels per year (bbl/yr). The maximum loading rate would be 85,000 barrels per hour 
(bbl/hr). 

• 	 The SPOT DWP would allow for up to two (2) VLCCs or other crude oil carriers to moor at the 
single point mooring (SPM) buoys. The crude oils to be exported by the SPOT Project range from 
ultralight crude to light crude to heavy grade crude oil (i.e., condensate and crude). If two ships 
were loaded at the same time, the loading rate of85,000 bbl/h would be the maximum to both SPM 
buoys combined, not individually. The maximum frequency ofloading VLCCs or other crude oil 
carriers would be up to 365 per year. 

• 	 The 305 crude and 60 condensate loadings scenarios included in Table 4D, of this Appendix 
(Appendix D) are representative for purposes of determining worst-case hourly and annual 
emissions but should not be considered as permit limitations. SPOT DWP will comply with all 
short and long-term emission limits related to ship loading. 

• 	 The uncontrolled VOC loading losses are calculated using Equation I of Section 5.2 of AP-42, 
Transportation and Marketing ofPetroleum Liquids. The saturation factor used in Equation I is 0.2 
for submerged loading - ships. The annual loading loss is based on annual throughput and average 
TVP of7.60 psi a for crude and 7 .09 psia for condensate. The average TVP for crude and condensate 
are based on RVP of9 psia and 11.19 psia, respectively. The maximum hourly loading loss is based 
on maximum loading rate (85,000 bbl/hr) and maximum TVP of 11 psia for crude and condensate. 

• 	 The maximum (short-term) sulfur content in crude and condensate is conservatively assumed at 66 
ppmw. Annual average sulfur content is assumed at 5 ppmw for 365 loading events per year. H2S 
content of the crude oil and condensate will vary by load. For 365 loading events per year, the 
average H2S content will be 5 ppmw or less. SPOT DWP will comply with the short and long term 
emission limits for S02 related to ship loading activities. Therefore, the annual average H2S content 
could vary and be above 5 ppmw for fewer ship loading events. For instance, for 182 annual ship 
loading events, H2S content could average I 0 ppmw and also meet the annual S02 limit at the vapor 
combustors. 

• 	 The vapors from ship loading operations would be collected using methods that achieve a 99% 
collection efficiency. The collection efficiency of99% (Category 1) as listed in TCEQ's Marine 
Loading Collection Efficiency Guidance would be implemented. The uncaptured marine loading 
VOC emissions are estimated as I% of total marine loading VOCs. 

Vapor Combustors 

~ 2019 SPOT Terminal Services LLC. All rights reserved. Copying this document or any portion of it is strictly prohibited. 	 21:1009836.0002 
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• 	 The collected vapors from marine loading would be routed to the vapor combustors with a 
minimum VOC Destruction Removal Efficiency (DRE) of 95%. The VOC emissions from the 
vapor combustors are based on the remaining 5% ofloading vapors passing through uncombusted. 

• 	 Two separate emission calculations for vapor combustors are presented - (1) loading scenario of 
305 ships of crude oil and (2) loading scenario of 60 ships of condensate. Annual emissions from 
vapor combustors are calculated by adding emission estimates from the two scenarios. Maximum 
hourly emissions are based on the highest short-term emission rate from the two scenarios. The 305 
crude and 60 condensate loadings scenarios included in Table 4D, of this Appendix (Appendix D) 
are representative for purposes of determining worst-case hourly and annual emissions but should 
not be considered as permit limitations. SPOT DWP will comply with all short and long-term 
emission limits related to ship loading 

• 	 All (3) three combustors are required to handle the full ship load of 2,000,000 barrels (bbl), i.e. 
maximum ship capacity. All three (3) vapor combustors are typically required after first 45 minutes 
of loading operation. For conservative estimates, all three (3) are assumed to be operating all the 
time during loading. All three (3) vapor combustors can handle the vapor rate when loading the 
maximum rate of 85,000 bbl/hr regardless ofthe number ofships being loaded. The design ofvapor 
combustors would be finalized during detailed engineering. 

• 	 Loading of one (1) crude carrier would take approximately 24hrs at the maximum rate of 85,000 
barrels/hr. Therefore, vapor combustors are assumed to operate 8,760 hour per year to load a 
maximum of 365 ships. 

• 	 NOx, CO, and PM emissions are calculated using lb/MMBtu emission factors and maximum hourly 
and annual average heat release estimates provided by the vapor combustor manufacturer. NOx 
and CO emissions are calculated using the emission factors of 0.15 lb/MMBtu and 0.3 lb/MMBtu, 
respectively, guaranteed by the vendor at l ,200°F. PM emissions factors are from US EPA AP-42 
- Section 1.4 - Natural Gas Combustion. 

• 	 The maximum (short-term) sulfur content in crude and condensate is conservatively assumed at 66 
ppmw. Annual average sulfur content is assumed at 5 ppmw for 365 loading events per year. H2S 
content of the crude oil and condensate will vary by load. For 365 loading events per year, the 
average H,S content will be 5 ppmw or less. SPOT DWP will comply with the short and long term 
emission limits for S02 related to ship loading activities. Therefore, the annual average H,S content 
could vary and be above 5 ppmw for fewer ship loading events. For instance, for 182 annual ship 
loading events, H,S content could average 10 ppmw and also meet the annual S02 limit at the vapor 
combustors. 

• 	 The C02 emission factor is based on 40 CFR Part 98, Subpart C, Table C-1 for petroleum products
crude oil. N,O, CH. emission factors are from Table C-2 for petroleum products-crude oil. 

• 	 The Hazardous Air Pollutants (HAP) speciation in crude oil is based on sample obtained for 
Enterprise Products - Sealy Tank 3506 on October 9, 2018 (West Texas Intermediate [WT!]). HAP 
speciation is supplemented by liquid-phase speciation profile from USEPA TANKS program 
(Version 4.09d) for crude oil; highest value (weight percent) was used for each individual HAP. 

• 	 The HAP speciation in condensate is based on sample obtained for Enterprise Products - Sealy 
Tank 3503 on November 26, 2018. HAP speciation supplemented by liquid-phase speciation 
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profile from USEPA TANKS program (Version 4.09d) for crude oil; an additional margin of25% 
is added to come up with concentrations (weight percent) in condensate for each individual HAP. 

• 	 Additional C02 emissions from inert gas during ship loading is based on average C02concentration 
in vapor leaving crude carrier i.e. approximately 10.36 mol% (14.90 wt%) and total vapor mass 
flow rate of 38, 738 lb/hr at 50% loading. 

Component Fugitive Emissions 

• 	 The component count consisting primarily of number of valves, flanges and pumps is based on 
proposed process equipment to be installed at the SPOT DWP, obtained from engineering 
contractor. 

• 	 The TCEQ's Fugitive Guidance (June 2018) is used to estimate fugitive emissions. The Oil and 
Gas Production Operations specific factors from Table II of this document were used to obtain 
emission factors for various components. No emission reduction credits are applied in calculations. 

• 	 The liquid and gas streams are conservatively assumed to be 100% VOCs. H2S emissions are based 
on average sulfur content of 5 ppmw for annual average emission calculations and 66 ppmw for 
maximum hourly calculations. 

Diesel Generator 

• 	 Each of two (2) diesel generator engine would have a maximum rating of 1,530 kilowatts (kW) or 
2,052 horsepower (hp) (2 x 100%). Only one generator would operate at a time; each generator 
would be rotated into service to allow for maintenance. The total operating hours for both diesel 
generators combined is 8,760 hours per year. 

• 	 The emission calculations for NOx, CO, PM and VOC are based on vendor guarantees. The diesel 
generator engines will comply with NSPS Subpart !III requirements. 

• 	 HAP, so,, CO,, and CH4 emission factors are based on USEPA AP 42 Section 3.4 - Large 
Stationary Diesel and All Stationary Dual-Fuel (Diesel fuel) Engines, October 1996. SO, emissions 
are calculated based on low sulfur diesel with 0.0015% sulfur content (15 ppmw). NiO emission 
factor is obtained from 40 CFR 98 Table C-2 to Subpart C. 

Emergency (Backup) Diesel Generator 

• 	 The emergency generator would have a routine operational limit of 100 hours per year to 
accommodate required maintenance/testing operation. 

• 	 The emission calculations for NOx, CO, PM and VOC are based on Marine Diesel Tier III 
standards. Emergency diesel generator will comply with NSPS Subpart !III requirements. 

• 	 HAP, so,, CO,, and CH. emission factors are based on USEPA AP 42 Section 3.4 - Large 
Stationary Diesel and All Stationary Dual-Fuel (Diesel fuel) Engines, October 1996. S02 emissions 
are calculated based on low sulfur diesel with 0.0015% sulfur content (15 ppmw). NiO emission 
factor is obtained from 40 CFR 98 Table C-2 to Subpart C. 
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Pedestal Cranes 

• 	 Each oftwo (2) pedestal crane engines would operate 12 hours per day (total 4,380 hours per year). 

• 	 The emissions calculations for NOx, CO, VOC and PM are based on EPA's Tier !III non-road 
engine standards. Pedestal cranes will comply with NSPS Subpart III! requirements. 

• 	 HAPs, SO,, CO,, and CH, emission factors are based on USEPA AP 42 Section 3.4 - Large 
Stationary Diesel and All Stationary Dual-Fuel (Diesel fuel) Engines, October 1996. S02 emissions 
are calculated based on low sulfur diesel with 0.0015% sulfur content (15 ppmw). N,O emission 
factor is obtained from 40 CFR 98 Table C-2 to Subpart C. 

Fire Water Pumps 

• 	 The firewater pumps would have a routine operational limit of 100 hours per year to accommodate 
required maintenance/testing operation. 

• 	 The emissions calculations for NOx, CO, VOC and PM are based upon emission factors from Table 
4, NSPS Subpart III!. Fire water pumps will comply with NSPS Subpart IIII requirements. 

• 	 HAPs, S02, CO,, and CH, emission factors are based on USEPA AP 42 Section 3.4 - Large 
Stationary Diesel and All Stationary Dual-Fuel (Diesel fuel) Engines, October 1996. S02 emissions 
are calculated based on low sulfur diesel with 0.0015% sulfur content (15 ppmw). NzO emission 
factor is obtained from 40 CFR 98 Table C-2 to Subpart C. 

Pipeline Pigging Activities Emissions 

• 	 Crude Oil Pipeline Pigging 

o 	 Four (4) crude oil loading pipeline pig launchers/receivers would serve pigging operations 
through the loading pipelines from the SPOT DWP platform to the PLEMs (round-trip 
pigging). Each pipeline loop is assumed to be pigged once per week. Each pig trap would 
be drained once per week (four (4) pig traps), a total of 208 events per year. 

o 	 The crude oil loading pipeline pigging only contributes emissions when the pig trap is 
drained into the closed drain/vent scrubber. The evaporative losses expected from the vent 
scrubber are released to the atmosphere via a vent boom. The evaporative losses are 
calculated based on ideal gas Law PV = nRT. 

• 	 Vapor Recovery Pipeline Pigging 

o 	 Similarly, four (4) incoming vapor recovery pipeline pig launchers/receivers would serve 
round-trip pigging operations through the vapor recovery pipelines between the platform 
and PLEMs. Each incoming vapor pipeline is assumed to be pigged once per week, a total 
of 208 events annually. The vented gas coming from either the pig receiver or the pig 
launcher would be nitrogen, which is used to move the pig through the pipe, while 
hydrocarbon vapors that are pushed ahead of the pig would be directed to the vapor 
combustors with VOC control efficiency of 95%. 

!ti 2019 SPOT Terminal Services LLC. All rights reserved. Copying this document or any portion of it is strictly prohibited. 	 21:1009836.0002 
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o 	 Gas volume vented per event is conservatively estimated using the ideal gas law based on 
pipeline temperature and pressure as compared to atmospheric temperature and pressure. 
Annual emissions account for the pigging of four (4) vapor pipelines. The vapor 
composition and heat rate (MMBtu/hr) is based on vendor provided vapor properties 
leaving ship, at approximately 50% loading. 

Diesel Storage Tanks 

o 	 The diesel storage tank emissions are estimated using USEPA' s TANKS Program (Version 
4.09d), from equations in AP42 Section 7. l, Organic Liquid Storage Tanks 

o 	 Maximum hourly loss is estimated based on highest monthly total loss from TANKS 
Program (Ver 4.09d). 

o 	 The size ofdiesel storage on the SPOT DWP is based on about 18 days ofstorage capacity 
for use in pedestal crane engines and diesel generators for power generation. 

IC 2019 SPOT Terminal Services LLC. All rights reserved. Copying this document or any portion of it is strictly prohibited. 	 21:1009836.0002 
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Table 1D 
Facility-Wide Emissions 


Sea Port Oil Terminal Project 


Pollutant Type Pollutant 

Annual Emissions (tpy) 

Stationary Sources 

Platform Emissions TOTAL 

Criteria NO, 223.48 223.48 

co 290.95 290.95 

voe 1,729.89 1,729.89 

PM 8.11 8.11 

PM10 8.11 8.11 

PM2.s 8.11 8.11 

so, 36.85 36.85 

HAPs Acetaldehyde 0.00 0.00 

Acrolein 0.01 0.01 

Benzene 8.44 8.44 

Cumene 0.12 0.12 

Ethylbenzene 0.89 0.89 

Formaldehyde 0.01 0.01 

Hexane 62.63 62.63 

i-Octane 0.16 0.16 

PAH 0.017 0.02 

Toluene 7.62 7.62 

m &. p Xylenes 2.59 2.59 

o Xylene 0.65 0.65 

Total HAPs 83.11 83.11 

H2S 1.19 1.19 

Greenhouse 

Gas 

co, 171,420 171,420 

N20 5.45 5.45 

CH4 8.57 8.57 

Annual Emissions (ton C0 2e/yr) 

Stationary Sources 

Platform Emissions TOTALPollutant 

co,Greenhouse 
 171,420 
 171,420 


N20Gas 1,623.19 1,623.19 

(C02e) CH4 214.14 214.14 

Total GHGs 173,257 173,257 

http:1,623.19
http:1,623.19
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Table 40 

Marine Loading Uncontrolled Emission Calculations - Crude and Condensate Loading 


Sea Port Oil Terminal Project 

Parameters Data Data Units Information Source 

Product Loaded Crude Oil Condensate 
Maximum Hourly Loading Rate 85,000 85,000 barrels/hr 
Maximum Ship Load 2,000,000 2,000,000 barrels/ship 
Ships per Year 305 60 ships 
Maximum Annual Throughput 610,000,000 120,000,000 barrels/yr 
Average Hydrogen Sulfide Content 5 5 ppmw 

Maximum Hydrogen Sulfide Content 66 66 ppmw 

Phvsical Pronerties 

Maximum True Vapor Pressure (Pmax) 11.00 11.00 psia at 95°F 
Crude and Condensate Max TVP conservatively assumed at 11 psia at Max 
loading temperature. 

Per Figure 7.1-13b (for crude) and Figure 7.1-14b (for condensate) from AP 
Average True Vapor Pressure (Pave) 7.60 7.09 psia at 70'F 42, Chapter 7, Section 7.1. Avg TVP of crude and condensate is based on 

RVP of 9 psi and 11.19 psi, respectively. 

Vapor Molecular Weight (M) 50 65 lb/lb-mole BasedonAP-42, Table7.1-2. 

Maximum Loading Temperature (Tmax) 
95 95 deg. F 
555 555 deg. R 

Average Loading Temperature (Tave) 
70 70 deg. F 
530 530 deg. R 

Saturation Factor (S) 0.2 0.2 
Saturation factor for submerged loading: ships per AP-42 Section 5.2, 
Table 5.2-1. 

Uncontrolled Loading Loss 
VOC Emission Factor at Maximum Loading Temp. 

2.47 3.21 
lb/1,000 gals Per AP-42 Section 5.2, Equation 1. 

(Llmax) loaded LLmax = 12.46 x S x Pmax xM I Tmax 

VOC Emission Factor at Average Loading Temp. 
1.79 2.17 

lb/1,000 gals Per AP-42 Section 5.2, Equation 1. 

(Llave) loaded LLavft  12.46 x sx Pavg x MI Tai'!! 

Maximum Hourly Loading Loss 8,816.29 11,461.18 lb/hr 
Maximum hourly throughput (bbl/hr) x (42 gal/bbl) x li.<maxl (lb/1,000 gal 
loaded) 

Maximum Loading Loss per Ship 207,442.16 269,674.81 lb/ship Maximum Ship Load (bbl/ship) x (42 gal/bbl) x Li.(max) (lb/1,000 gal loaded) 

Annual Loading Loss 22,880.82 5,460.50 tpy 
Maximum annual throughput (bbl/yr) x (42 gal/bbl) x 4.(ave) (lb/1,000 gal 
loaded) I (2,000 lb/ton) 

Vaeor Collection S~tem 

Collection Efficiency (CE) 99.00 99.00 % Vapor collection efficiency. 



Table 40 

Marine Loading Uncontrolled Emission Calculations - Crude and Condensate Loading 


Sea Port Oil Terminal Project 


Unca12tured Loading Emissions 

Maximum Hourly Emissions 88.16 114.61 lb/hr Maximum hourly loading loss (lb/hr) x (1 ·CE/100) 
Maximum Ship Emissions 2074.42 2696.75 lb/ship Maximum loading loss per Ship (lb/ship) x (1-eE/100) 
Annual Emissions 228.81 54.60 tpy Annual loading loss (tpy) x (1- CE/100) 

Vaeor Combustion 
Destruction Removal Efficiency (DRE) 95.0 I 95.0 I % 

Uncombusted Loading Emissions 

Maximum Hourly Emissions 436.41 567.33 lb/hr Maximum hourly loading loss (lb/hr) x (CE/100) x (1 • DRE/100) 

Maximum Ship Emissions 10268.39 13348.90 lb/ship Maximum loading loss per Ship (lb/ship) x (eE/100) x (1 • DRE/100) 

Annual Emissions 1132.60 270.29 tpy Annual loading loss (tpy) x (eE/100) x (1 - DRE/100) 

Hourly Average Heat Rate to Vapor Combustors 193 193 MMBtu/hr Vendor provided information 

Hourly Maximum Heat Rate to Vapor eombustors 
661 661 NMBtu/ship Vendor provided information 

Total Annual Heat Rate to Vapor Combustors 1,413,492 278,064 NMBtu/yr Based on Vendor provided information 

Maximum Vapor wt Fraction H2S at T max 0.00717 0.00245 lb H2S/lb VOC 
Max Vapor mole fraction H2S I Vapor mole fraction VOC Tmax I voe Vapor 
MW x H2S Vapor MW 

Average Vapor wt Fraction H2S at Tave 0.00079 0.00029 lb H2S/lb VOC 
Avg Vapor mole fraction H2S I Vapor mole fraction VOC Tave I VOe Vapor 
MW x H2S Vapor MW 

Notes: 
1. The maximum TVP of crude oil and condensate loaded is conservatively assumed at 11 psia, Maximum loading rate of 85,000 bbl/hr, and Maximum number of ships loaded per year is 365. The 305 crude 
and 60 condensate ship loadings are representative for purposes of determining worst case hourly and annual emissions but should not be considered as permit limitations. SPOT DWP will comply with all 
short and long term emission limits related to ship loading. 

2. The maximum uncontrolled loading losses calculated using Equation 1 of Section 5.2 of AP-42, Saturation factor used in Equation 1 is 0.2. 
3. The maximum sulfur content conservatively calculated at 66 ppmw. Hz.S content of the crude oil and condensate will vary by load. For 365 loading events per year, the average fi.S content will be 5 
ppmw or less. SPOT DWP will comply with the short and long term emission limits for SQ related to ship loading activities. Therefore, the annual average Hz.S content could vary and be above 5 ppmw for 
fewer ship loading events. For instance for 182 annual ship loading events, H.i:S content could average 10 ppmw and also meet the annual SD.i: limit at the vapor combustors. 

4. The maximum hourly and annual average heat release rate to vapor combustors is obtained from vendor provided data. 
5. Vapors evolved from loading are collected at 99% collection efficiency and routed to vapor combustors with a minimum DRE of 95%. Marine loading emissions via vapor combustors are provided in vapor 
combustor calculation sheets for crude oil and condensate products loading. 



Table 50 


Crude Oil voe Emissions Speciation - Uncombusted (Vapor Combustor) and Uncaptured Emissions 


Sea Port Oil Terminal Project 


WTI Crude Speciation1 

Compound 

Methane (CH4) 
Ethane (C2H6) 
Propane (C3H8) 
Butane (C4H10) 
Pentane (C5H12) 

Molecular 
Weight (MW) 

Liquid 
Weight% 

Mi, (lb/lbmole) (%) 

16.04 0.0000 
30.07 0.0000 
44.10 0.2600 
58.12 2.4900 
72.15 7.6000 

:::'·/':,'. •: Hej(~li~.(qH14h<'' " ,,., •·:1':>• !Yrcff4§l\50!l •:; 
i-Hexane 86.18 14.4500 

Heptane (C7H16) 100.21 21.2000 

Decane (C10H22) 142.29 10.56 

TolUehe1 
. 

··. 
92.14 .··· 2.6700 

Ethylbenzene . 106.17 1.0800 
m &.. p Xylene1 106.16 I 1.8200 

o-Xylene1 106.16 0.5600 
Total voe 100.00 
Total HAP 11.30 

I 

Vapor wt% Uncombusted voe Uncombusted VOC 
(normalized) Loading Emissions Loading Emissions 

Zvi (lb/hr) (tpy) 

0.0000 0.00 0.00 
0.0000 0.00 0.00 
11.3916 49.71 129.02 
40.6864 177.56 460.81 
23.1757 101.14 262.49 

.. ..... •••••·• 
12.7383 55.59 144.27 
5.5248 24.11 62.57 
1.4219 

0.3251 
0.0259 0.11 0.29 

. 0.4288 
. 

1'.87 ·-_:' .4.86 · . 

0.0568 .. 0.25 0.64 

0.1053 0.46 1.19 

0.0324 0.14 0.37 
100.00 436 1,133 
4.71 20.56 53.35 

Uncaptured VOC Uncaptured VOC 
Loading Emissions Loading Emissions 

(lb/hr) (tpy) 

0.00 0.00 
0.00 0.00 
10.04 26.06 
35.87 93.09 
20.43 53.03 

... •·:·:.. : ·-·· < :·::-;'~T~ 
11.23 29.15 
4.87 12.64 

0.02 0.06 
0.00 0.00 

0.38 . 0.98 

0.05 0.13 

0.09 0.24 

0.03 0.07 
88 229 

4.15 10.78 

Notes: 
1. HAP speciation and% based on WTI (Sealy Tank 3506) Crude Speciation from Enterprise Products, Sample date 10/09/2018 

2. HAP speciation supplemented by liquid-phase speciation profile from USEPA TANKS program (Version 4.09d) for crude oil; the highest value (weight percent) used for each individual HAP. 



Table 60 


Condensate VOC Emissions Speciation ~ Uncombusted (Vapor Combustor) and Uncaptured Emissions 


Sea Port Oil Terminal Project 


WTI Crude Speciation 1 

Compound 

Methane (CH4) 
Ethane (C2H6) 

Propane (C3H8) 
Butane (C4H10) 

Molecular 
Weight (MW) 

Mi, (lb/lbmole) 

16.04 
30.07 
44.10 
58.12 
72.15 

Liquid 
Weight% 

(%) 

0.0000 
0.0000 
0.1400 
2.8200 

20.0300 

Vapor wt% Uncombusted VOC Uncombusted VOC 

(normalized) Loading Emissions Loading Emissions 

Zvi (tpy) 

0.0000 0.00 
0.0000 0.00 
4.4749 12.10 
33.6158 90.86 
44.5600 120.44 

Uncaptured VOC 

Loading Emissions 

(lb/hr) 

0.00 
0.00 
5.13 

38.53 
51.07Pentane (C5H12) 

~~*-~11_~;~q~fl}~) ;:-:;~:'<:·; ;<;·:;/ "-,,;, .. ·1·1•'~!oooon:::: :> "' ·:~1·~s~7;•1:•':P 
;· .. ;\· ... .. . 

i-Hexane 
Heptane (C7H16) 
n-Octane (C8H18) 

,,, -:?n-:octane::t2v2;~\tBM~tt\Yj·wnrane)};1 f:~''' 
Nonane (C9H20) 
Decane (C10H22) 

86.18 12.6400 8.1289 
100.21 18.1200 3.4450 
114.23 

128.26 
142.29 7.52 0.0135 

21.97 9.32 
9.31 3.95 
2.30 0.97 

.. :: .. °'' .............. .. .. 
0.47 0.20 
0.04 0.02 

0.00 

Uncaptured VOC 
Loading Emissions 

(tpy) 

0.00 
0.00 
2.44 
18.36 
24.33 

°'-\:;:.> ,;_',. -L''l_l:.'':'' ·_-'.:-"_--''> 

4.44 
1.88 
0.46 

.... ""'''·" ·.· . 
0.09 
0.01 
0.00 

· · Tciluerie'. .. ·. --92;14 .... 2.7500 - 0;3222· ·• 
.· 1.83 .. 0.87 . ·... 0.37 ' - - 0.18 

.. Ethylbenzerie'  .. . 106.17 .·. 0.2300 0.0088 0.05 . 0.02 0.01 0.00 
m & p Xylene1 . 106.16 2..9500 0.1246 0.71 0.34. 0.14 0.07 

o-Xylene'· 
. 106.16 

. 

0.5100 0'°215 0.12 0.06 0.02 - . 0.01 
Total voe - 100.00 100.00 567 270 115 55 
Total HAP . 13.67 4.74 26.89 12.81 5.43 2.59 

Notes: 

1. HAP speciation and% based on WTI (Sealy Tank 3503) Crude Speciation from Enterprise Products, Sample date 11 /26/2018. 

2. HAP speciation supplemented by liquid-phase speciation profile from USEPA TANKS program (Version 4.09d) for crude oil; an additional margin of 25% is added to come up with 
concentrations (weight percent) in condensate for each individual HAP. 



Table 7D 

Emissions far Vopor Cornbustor 1, 2, and l for Crude Loading 

Seo Port Dll TennlNll Project 

Input Pa...meten 


Ma>ilmutn Hourly Lo.ding Rote 

Shlp$porYear 


MO><!mutn Uncantro!led Hourly Lood;ng Lo"' 


Yeorly Unoontfolled Loading La"' 


VoporCollectlonEfflci<'n<)' 


Vopor °"5truotion Efficiency 


Heot Content of Crude Oil 


Hourly Maximum Ko•t llate to Vapor C.O.....bu•tor' 


Annuol Hoot llat<! to Vapor Camb.,tor' 


No. of Vopor Camb"'t°" 


Loa<lfng Hours of Op.erotion' 

Averalf" H,s Content' 


MO><!murnH,sContent' 


Aver11£"Vapa.-Weight fraotian H,S 


Maximum Vapor Weight fro<tlon H,S 


Molhon<>Con"'1lt' 


AveraeeC01 fn Shfp Inert G.,..• 


Input Parameten far Piiot Eml..ton• 


Tota\ Pilot Gos (Propanel flow Rate (for 3 Pllotol' 


Pilot G., Hourly Keot Rate 


Toto\ Houn of Opor•tfan 


lie.Ung Volue of Proparie 


Value 
85,000 

"' 
8,816 

22,881 

" " 
18,352 

"' t,41l,491 

7,)20 

' 
"0.0008 

o.oon 
0 

10.36 

''° 0.46l0 
7,l20 

2,57? 

Uni!> 

bbl/hr 

>hiJl' 

lb/hr 

"' 

Btu/lb 

NMlllu/l\r 

NMBtu/yr 

l\r/yr 

W'" 

w•• 
lbH,S/lb VOC 

lbH,S/lb voe 

~·-· 

~ 

NMlllu/hr 

Btulocf"'" 
Eml,.lon Ra,..•.••." Anno.I Eml,.lon•Eml,.lan Factor 

Eml.,lan Faotor 
PltotG.. 

Loodlnj Vopor"•"
Pollutant Type Pollutant (Prapone)' (lb/hr) (lpy) 

Loading
(lb/MMBtu) (lb/MMlltu) Piiot GM Loodlns v~ar Tatol P\lot~ Tatol,_, 

Crlterio 10!;.010.1l8 0.15 99.15 99.21 0.13 106.25o.• 

= 
"" .. 0.28 0.)0 0.13 198.lO 198.43 D.47 212.02 212.49" o.~ SeeNote10 431;.411.07 4l7.48 l.91 11)2.60 1136.53 

0.0083 0.0083 0.00 ..• S.49 0.01 5.87 
PM,, 0.0083 0.0081 '·"0.00 5.49 S.49 0.01 5.87 

0.0083 0.0083 0.00 5.49 5.49 0.01 5.87 

..•..•"'' ro, 0.00 S""No?e9 o.oo 117.75 117.75 o.oo ll.52 33.52 

VoporWU. 


He"'"" o.oo l.57 
 o.oo 15.58 15.58 0.00 •.. •.• 
l·Octar.e(2,2,4 


ttimethylpentorie) 
 0.00 0.01 0.00 O.Ol O.ol 0.00 0.00O.• 
o.oo 0.50 o.oo >.W 2.20 o.oo 5.70•.w -- 0.00 0.01 0.00 o.oo 0.02 o.oo o.• o.•~--Toluene 0.00 0.4l 0.00 t.87 1.87 0.00 ..• ..• 

Ethy\b<nzene 0.00 o.• o.oo 0.25 0.25 o.oo o.• O.• 
m & p Xylene 0.00 0.11 0.00 o.• 0.00o.• t.19 1.19 

o·X)'lene 0.00 0.56 0.00 0.14 0.14 0.00 0.17 0.37 
TatolHAPo 0.00 4.71 0.00 20.56 5l.l5 51.lS 

ilb H,Sllb VOCI 
oo.• 0.00 

"' 0.00 0.0072 ·0.0008 J.76 l.76 o.oo0.00 •.oo 1.07 

"' " 74.S4 103,193 lOl,255 229.32 110.ll<t 110,s.64"·" O.OOlO 0.00 4.15 0.00 4.444.1532"" 0.000 0.00 0.81 o.oo 0.890.81!16 0.8!181 ··
lnertGooC01" " 0.00 5,716 5,716 0.00 20,921 20,921 
Un""flbJredW2 0.00 0.00 m m" " 

"'""""' 1-to"rly Eml..lon Rato Em!><lons 

Olobol Warming 
Pollutant Type 

G""'nl>ou.. 

'" 

Pollutant 

"' "" 
Potentlol(GWPJ 

,..' (lblhr) 

103,255 

1,238 

(tpy) 

131,485 

1,323 
IOOp) ~ " " "Tat.o\OliG• 104,514 132,8l0 

Notes. 

1. From Morino Loading Un<:antrotled Eml.,lon C.lculotiono 

1. Based an 24 hr> to load on<> crudo carrier ot ma>dmum loo<llns rote or 65,000 bbl/hr; o totol of 305 >hips In thi• >eenorlo 

3. Aver-o11e oulfur content of 5 ppmw used far "'"""'l ovorago emf,.lon calculotlono. M>xlmum wlfur content or 66 ppmw conservotlvely ..wmed for Oourly c.lculotlo"5. 

4. No me~ content In vopor leovlns crude c.rr!er • based on lnfonnotlon provided by engln<"1"tng (CTI), on 1010S/201R 

6. Avcr•i:c CO, coneentrotlan In vopor laavlng crude earner at SOl laadlns. Booed on doto provided by engfrteerlnz (CTI!, an 101081201! 

5. Propane u>ed ••pilot gas. PUol gas is required continuously during laa<llns ot • rote of ~prox1mote\y 1.0 scfm per pilot lvendor provided lnf<><rnation). 

7. NOx, CO oml.,fon focton from TCEQ nore ~mission calculation BUklorice doccment. PMemiuloos foo:ton from USEPA Al'·42 • Soction 1.4 · No?Uro! Go• Coml>U$llon. 

8. NOx and W emi'5ion factor> ""' b..cd an VMdor guoronte0$ • based on Information provided by engirteerine (CTl/EDG). PM emiulons foc:lars from USEPA AP.<12 • Section 1.4 Naturol 00> CambLl>tlon. 

9. SO, emls~ons ore ba>ed en rnoximum ond overai:c ""!>Iii" wef~t frocUon of H,S fn VOC ~b H,S/lb voe). "Ille moldmum and over-oee """"' weletit fractfonsare bosed on 66 wmw and 5 ppmw of >U\fllrin crude, respectively l>ee 
cakolotfon b0$fs below!. 

10. VOC emi,.ian• ore ba>ed an <.neootrallod VOC loading loues, collection efficiency of 9'1% ond .S..tructfon efficiency of 95% l•ee colculotions bo•i• below). HAP emi..ion• bo>ed in crude voe •pociation !=voe Em!,.fan> 
Sp-ecioUon) 

11. C:O, eml,.!on factor b=d por 40 Cf"R Port 98, SUbport C, Table C·1 for petro!oum producto-aude ail. N,O, CH.. ..,,;,.ion foe~ Tobia C·2 far potroloum product<-crtldo all. 

12. Additfonol CO, emi"iono from inert go• durtns >i>lp loading !>Med on oW!roge C01concentrotlon Jn vapor leav!nB o-<lde <Mlier l.e. 10.36 mat% (14.90 wt%1 and toto\ vapor"'""' flow r11te of 3B,7l8 lb/hr ot SOii, loading. 

e..i.afC&lad.otlon: 

VOC Ho>..<ly Emissions ilblhr) • M>xlmum Uncontrolled Hourly LOM!ing La<> (lblhrl x Vopor Collection Efficiency 1%) x (l·Vopor Oeotructfon Efficien<yl (%) 

VOC Annual Eml$$f<>n> (tpy) •Yearly Uncontrolled Lo.di~ Lo" ltpy) x Vapor Collection Efficiency 1%) x (1.Vopor Dootructlon Uflcioncy) 1%1 

NOx, W, ond PM Hourly Emi»ian• 111>/hr) • Eml.,lon Role ~b/MY<Jtu) x Hourly Ma>ilmurn Heat Rote to Vopor Combvstor (Ml\!ltulhr) 

NO><, W, ond PM Annual Em;sslons (tpy) • Emiuion Role llb/Mll!lbJ) x Annual Heat Rato to Vapor Cornl>u>tor IMl\!lW/yr) 

50, oml"lo"' ~b/hrl •~Uncontrolled Hourly l.oo<linfl Lo" (\blhr) x Vos><>< Col!ection Efficioncy (%) x H,S Emlnfon factor (lb H,S/lb VOC) x //IN ofSO,l//IN or H,S 

http:110,s.64


Table SO 

Eml,.loiu for Vopor Combustor 1, l, and 3 for Condens.o"' w-llng 


se.o Pol1: on Terminal Ptcje<t 


Input Parameter 


Maximum Hourty Looding Rate 

Ship> per Year 


Maximum Uocontrolted Hourly Loading Lo,.' 


Yearly Uocont<o\led Loadin& Lo"1 


Vapor Collection Erndency 

Vopor Destruction Efficioncy 


Hoot Contont of Conde<lSOte 


Hourly Maximum Heat Rato to Vopor Combustor' 


Annuol Heat Rate to V"f"I" C<>mbustor' 


No. or Vopor Combust"" 


Loodlng Ho= of OperoUon' 


AveraseH,SContent' 


Maximum H,S Conlont' 


Aver•~ Vopor Weight fraction H,S 


Moxlmum Vapor Wolght fracUon H,S 


Averago co, In Ship Inert G.,..• 

Input Poromete" for Piiot Eml>slom 

Total l'flotGa• (Propane) Flow Rate lfor 3 Pilotol' 

Pnot G., Hourly Heat Rate 

Total Hour> or Operotfon 

Keatlns Vol!le of Proi>ane 

Vatue 
85,0D:I

• 
11,<!61 

•.~ 

" " 
18,679 ., 
278,064 

'·~ 

• 
O.OD:ll 
0.0025 

10.36 

''°0.46l0 

'·~ M72 

Unlti 
bbl/hr 

~-
lb/hr 

"" 

Btu/lb 

ll'M!ltulhr 

ll'M!ltulyr 

hr/yr 

oom• 
\bH,S/lbvoe 

lb H,S/lb voe 

~" _,, 

""NM!ltu/hr 

hr/yr 

Btulsct 

Pol!utantType 

Criteria 

Pollutant 

Em!..lon Factor 
Pilot Gao 

(Propane)' 

Emission Factor 

Loa.dins Vapor'·'' 

Emi,.lon Rate'··~" 

(lb/hr) (q>y) 

(lb/MMl!tu) 

0.138 

(lb/MMBtu) 

0.1S 

P\lot Ga 

O.Ob 

tood!n1 Vapor 

99.15 
·~· 
99.21 

PllotG.,..•..• 
Loo<11n1 
Vanor 

20.BS ·~· 20.90 

o.2a 

··= 0.008) 

O.lO 
SeeNote10 

0.008l 

O.ll 
1.07 

0.00 

19B.l0 

567.ll 

5.49 

1'1!1.4l 

~.~ 

5.49 

0.77 

0.00 

41.71 
270.29 

1.15 

41.80 

271.07 

1.16 

0.0083 0.0083 0.00 5.49 5.49 0.00 1.15 1.16 

0.008) 

··~ 
0.0083 

5eeNote9 
Vapor wu; 

o.oo 
0.00 

5.49 

52.ll 

5.49 

52.33 

0.00 

0.00 

1.15 

2.91 

1.16 

2.9l 

Hoxano 

Hlctanel2,2,4 
trimetliylpentone)-Cumono 

o.= 
o.= 
o.= 
o.= 
o.= 

J.a6 

0.01 

O.l9 

0.00 
O.l2 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

21.89 

o.• 
2.1-1
0.0l 

1.83 
0.05 

21.89 

o.• 
2.2l 
0.03 
1.83 

0.05 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

10.4l 

0.01

1.06 

0.01 
0.87 

0.02 

10.4l 

0.87 
0.02 

m&.pXyleno 0.12 0.00 0.7\ 0.71 0.00 o.• 0.34 
o·Xylono o.m 0.02 0.00 0.12 0.12 0.00 0.00 0,00 

Total HAPS o.= 4.74 0.00 26.89 26.89 0.00 12.&1 12.81 
(lb HiS/lb VOCI 

"" ··= 0.0001 • 0.0025 

' 74.5'1 '" 
0.00 1.67 1.67 0.00 0.09 

0.0030 

62.66 

0.00 

101,193 

4.1512 

101,255 

4.15 

45.11 

0.00 

21,705 

0.8736 

21,750 

0.87 

0.  0.00 0.8306 O.Bl 0.00 0.1747 0.17 

0.00 5,716 5,716 0.00 4,116 4,116 

Ur.coptllred CO, 0.00 • 0.00 

Pollutant Type Pollutant 
Globo.\Warml"ll 
Poton~al (GWP) 

Hourty Eml.,lon Rato 

(lb/hr) 

Annual 
Eml,.lons 

(q>y) 

'" '""' 

ro, 103,255 2S,1166 

1,2l8 >00 

"TotalGHGs 104,514 26,131 

1. From Morioe Loo<llng Uncontroll<!d i;ml$Sfon Colcu\atlons 

2. Sosed on 24 hr> lo load o"" cor.do"'"te carrier at mOJ<lmum \oodin£ rote or 85,000 bbl/hr; a total of 60 ship> In lhfo 1==10 

l. Averai<' wlfur content of 5 ppmw used for on111Jol •=•g<> oml,.lon oa\tul2otlons. Maximum sulfur o:ontefit of 66 ppmw <•>merVlltively oo•ume<I for t>ourty co\culoUo"'. 

4. No rnolho"" contefit In Vllpor te.>!ns crodo carrior • bo<ed on informotlon p<ovided by ongln.,.,rfng ICTI), on 10108/2018 

5. Aver•iO CO, concentration 1n wpor l<>o>!ng crude/condensate conier at 50% loadins. Bo<ed on data provided by engineering (CTI), on 1010812018 

6. Propane u<ed as pilot i"S. Pilot I"" fs required conlfnuowly durfog IDadlng ot a rote of opp<o>;lmotely 1.0 scrm per pilot (vendor p<ovided inf0<moUon1. 

7. NOx, CO oml.,fon factor> from TCEQ nore eml.,lon cokutatlon guidance doo:ianent. PMemiHlo"' foctoro from L'SEPA Al'-42 • Section 1.4 • Noturol Gos Combustion. 

8. NOx ond CO emf»ion foctoo; aro ......,. on •ondor guarentees • based on fnformotion provided by enr;ineering ICTl/EOG). PMoml,.forn f!IClors fr<>m llSEPA .U0-42 • Section 1.4 Natur•l Gao Combustion. 

9. SO, eml,.ions ore booed on maximum and ""'"'!~ wpor wolgllt fraction of H15 In voe «b H,S/lb VOC). The ma>dmum and overago wpor wolg~t fract!o"' are booed on 66 ppmw ond 5 ppmw of outfur ln conde.,..to, ""!'octfvoly (soo 

ulculotfonbosisbelow). 

10. VOC emi.,ion• om ......,. on uncontrolled voe loading lo,..., collection efficiency of 991> and denruetion ~fic~ncy of 95!; (•ee calculatfons basis below). HAP emiosions ba>e<l In condenoote voe op<!daUon (see voe l;mlssjons 
Speciationl 

11. co, ernf,.fon foctor l>osed per 40 CfR Port 98, Subpart C, Table C·1 for p<troloum product>..:rude oil. N,a, CH. emf.,lon l•ctors Table C·2 for petroleum products.<:rude ofl. 

12. Additionol CO, emf.,iorn from lr.ort i"S durfng ship loo<llog bo$ed on avoroee CO, concentration 1n wpor !eavlog crudo/cond<?Mate carrier I.e. 10.36 moll: (H.90 wU;) ond total wpor mo" ftow roto of l8,7lS lb/hr •t SO~ loading. 

811>1> of Colcubi~on: 


VOC Kourty Emf"lorn (lblhrl • Mwdmum Uncontrolled Hourty Loodin~ l= «blflr) x Vopor Col\ectlon Efficiency (!;I x (1 ·Vopor Oe•tr>Jction Efficiency) 1%) 


VOC """""l Emls.ions ltpy) • Yeorty Uocontrolled Loa<llOB LOS> (IPYI x Vapor Collect!on Efficloncy 1%) x (1 ·Vapor O...tru<tlon EfflclO<>cy) 1%) 


NO..:, CO, and PM Hourly Emb.iono llblhr) • Emf1'fon Rate «blMMBWI x Hourly Maximum Keat Rate to Vop0r Combustor (MM!ltulhrl 


NO..:, CO, and PM Am""l Eml,.iono (tpy) • Emi,.ion Rate «bl!.\M!ltu) x Annuol Hoot Rate to Vapor Combustor 11.Wetu/yr) 


501 erni.,io"' llb/l\r) •Mox Uncontrolled Hourly loodiOB Los• (\blhr) x Vopor Collection Efficioncy {%) x H1S Emi"lon Foctor (lb H,sllb VOCJ xiii# of S0,111/N of H,S 



Table 90 


Emissions for Each Diesel Generator 


Sea Port Oil Terminal Project 


Parameter Value Units 

Fuel diesel 

Power Rating 1530 kW 

2052 hp 
Fuel Flow 110.9 gal/hr 

Heating Value of Low-Sulfur Diesel 129,488 Btu/gal 

Engine Heat Rate 14.36 M.MBtu/hr 
Maximum Yearly Operation 4380 hr/yr 

Pollutant Type Pollutant 

Emission Factor3 

(lb/MMBtu) 

Emission 
Factor2

' 
3 

(g/hp-hr) 

Maximum Hourly 
Emission Rate 

(lb/hr) 

Annual 
Emissions 

(tpy) 

Criteria NO, 4.56 20.63 45.17 

co 0.770 3.48 7.63 

voe 0.04 0.18 0.40 
PM 0.04 0.18 0.40 

PM10 0.04 0.18 0.40 

PMi.s 0.04 0.18 0.40 

so, 0.006 0.02 0.05 

HAPs Benzene 7.76E-04 0.011 0.0244 

Toluene 2.81E-04 0.004 0.0088 

Xylenes 1.93E-04 0.003 0.0061 

Formaldehyde 7.89E-05 0.001 0.0025 

Acetaldehyde 2.52E·05 0.000 0.0008 

Acrolein 7.88E·05 0.001 0.0025 

PAH 2.12E-04 0.003 0.0067 

Total HAPs - 0.02 0.0517 

Greenhouse Gas co, 165 2,369.75 5,189.75 

N20 0.00132 0.02 0.0416 

CH, 0.0900 1.29 2.831 

Pollutant Type Pollutant 

Global Warming 
Potential 

(GWP) 

Maximum Hourly 
Emission Rate 

(lb C02e/hr) 

Annual Emissions 

(ton C02e/yr) 

Greenhouse co, 1 2,369.75 5, 189.75 

Gas N20 298 5.66 12.40 

(CO,e) CH, 25 32.31 70.77 

Total GHGs - 2,407.72 5,272.92 

Notes: 

1. Based on information provided by engineering (CTI), on 09127/2018. The total operating hours for both diesel 
generators combined is 8,760 hours per year. Each engine can run full time up to 8,760 hours per year. For emission 
estimation, each engine operation is calculated using 4,380 hours per year (12hrs/day). Fuel consumption (flow) rate is 
an engineering estimate based on representative engine, vendor provided data. 

2. Emission factors for NOx, CO, PM and VOC are based on vendor guarantees (vendor will comply with NSPS Subpart 1111 
requirements). 

3. Emission factors for HAPs, SOi, COi_, and CH4 from USEPA AP 42 Section 3.4 - Large Stationary Diesel and All Stationary 
Dual·Fuel (Diesel fuel) Engines, October 1996. SOi emission factor based on low sulfur diesel with 0.0015% sulfur content 
(15 ppm). N20 emission factor based on 40 CFR 98 Table C·2 to Subpart C. 



Table 100 


Emissions for Emergency Backup Diesel Generator 


Sea Port Oil Terminal Project 


Parameter Value Units 

Fuel diesel 

Power Rating 565 kW 

758 hp 

Fuel Flow' 41.0 gal/hr 

Heating Value of Low-Sulfur Diesel 129,488 Btu/gal 

Engine Heat Rate 5.30 MMBtu/hr 

Maximum Yearly Operation 100 hr/yr 

Pollutant Type Pollutant 

Emission 

Factor2 
' 
3 

(lb/MMBtu) 

Emission Factor2 

(gthp-hr) 

Maximum Hourly 

Emission Rate 

(lb/hr) 

Annual 

Emissions 

(tpy) 

Criteria NO, - 4.122 6.89 0.34 

co 3.681 6.15 0.31 

voe 4.122 6.89 0.34 

PM 0.074 0.12 0.01 

PM10 0.074 0.12 0.01 

PM2.s 0.074 0.12 0.006 

so, 0.006 0.01 0.0005 

HAPs Benzene 7.76E-04 0.004 0.00021 

Toluene 2.81E-04 0.001 0.00007 

Xylenes 1.93E-04 0.001 0.00005 

Formaldehyde 7.89E-05 0.000 0.00002 

Acetaldehyde 2.52E-05 0.000 0.00001 

Acrolein 7.88E-05 0.000 0.00002 

PAH 2.12E·04 0.001 0.00006 

Total HAPs - - 0.0087 0.00044 

Greenhouse Gas co, 165 875.10 43.76 

N20 0.00132 0.01 0.0004 

CH, 0.0900 0.48 0.024 

Pollutant Type Pollutant 

Global Warming 

Potential 

(GWP) 

Maximum Hourly 

Emission Rate 

(lb CO,e/hr) 

Annual Emissions 

(ton C02e/yr) 

Greenhouse co, 1 875.10 43.76 

Gas N20 298 2.09 0.10 

(C02e) CH, 25 11.93 0.60 

Total GHGs - 889.13 44.46 

Notes: 

1. Based on information provided by engineering (CTI), on 09/2712018. Maximum hours of operation are 100hrs/yr. Fuel 

consumption (flow) rate is an engineering estimate based on representative engine, vendor provided data. 

2. Emission factors for NOx, CO, PM and voe are based on vendor guarantees {vendor will comply with NSPS Subpart 1111 

requirements). 

3. Emission factors for HAPs, S02, C02, and CH4 from USEPA AP 42 Section 3.4 - Large Stationary Diesel and All Stationary 

Dual-Fuel (Diesel fuel) Engines, October 1996. S02 emission factor based on low sulfur diesel with 0.0015% sulfur content (15 

ppm). N20 emission factor based on 40 CFR 98 Table C-2 to Subpart C. 



Table 110 


Emissions for Each Pedestal Crane Diesel Engine 


Sea Port Oil Terminal Project 


Parameter Value Units 

Fuel diesel 

Power Rating 439 kW 

589 hp 

Fuel Flow 31.8 gal/hr 

Heating Value of Low-Sulfur Diesel 129,488 Btu/gal 

Engine Heat Rate 4.12 MMBtu/hr 

Maximum Yearly Operation 4380 hr/yr 

Pollutant Type Pollutant 

Emission Factor3 

(lb/MMBtu) 

Emission 

Factor2
' 
3 

(g/hp-hr) 

Maximum Hourly 
Emission Rate 

(lb/hr) 

Annual 

Emissions 

(tpy) 

Criteria NO, 0.299 0.39 0.85 

co 2.612 3.39 7.43 

voe 0.142 0.18 0.40 
PM 0.015 0.02 0.04 

PM10 0.015 0.02 0.04 

PM2.s 0.015 0.02 0.042 

so, 0.006 0.01 0.02 

HAPs Benzene 7.76E·04 0.003 0.0070 

Toluene 2.81E·04 0.001 0.0025 

Xylenes 1.93E·04 0.001 0.0017 

Formaldehyde 7.89E·05 0.000 0.0007 

Acetaldehyde 2.52E·05 0.000 0.0002 

Acrolein 7.88E·05 0.000 0.0007 

PAH 2.12E·04 0.001 0.0019 

Total HAPs - - 0.01 0.0149 

Greenhouse Gas co, 165 680.45 1,490.18 

N,O 0.00132 0.01 0.0119 

CH4 0.0900 0.37 0.813 

Pollutant Type Pollutant 

Global Warming 
Potential 

(GWP) 

Maximum Hourly 

Emission Rate 

(lb CO,e/hr) 

Annual Emissions 

(ton C02e/yr) 

Greenhouse co, 1 680.45 1,490.18 

Gas N,O 298 1.63 3.56 

(CO,e) CH4 25 9.28 20.32 

TotalGHGs - 691.35 1,514.07 

Notes: 

1. Based on information provided by engineering (CTI), on 09/2712018. Fuel consumption (flow) rate is an engineering 
estimate based on representative engine, vendor provided data. 

2. Emission factors (except for HAPs, C02 and CH4 ) based on EPA's Tier 1111 non-road engine standards (NSPS Subpart 1111 

compliance, vendor guaranteed). 

3. Emission factors for HAPs, C02, and CH4 from USEPA AP 42 Section 3.4 - Large Stationary Diesel and All Stationary 

Dual-Fuel (Diesel fuel) Engines, October 1996. S02emission factor based on low sulfur diesel with 0.0015% sulfur content 

{15 ppm). N20 emission factor based on 40 CFR 98 Table C-2 to Subpart C. 



Table 120 


Emissions for Each Diesel Fire Water Pump Engine 


Sea Port Oil Terminal Project 


Parameter Value Units 

Fuel diesel 

Power Rating 805 kW 

1080 hp 

Fuel Flow 58.4 gal/hr 

Heating Value of Low-Sulfur Diesel 129,488 Btu/gal 

Engine Heat Rate 7.56 MMBtu/hr 

Maximum Yearly Operation 100 hr/yr 

Pollutant Type Pollutant 

Emission 

Factor2' 3 

(lb/MMBtu) 

Emission Factor2 

(g/hp·hr) 

Maximum Hourly 

Emission Rate 

(lb/hr) 

Annual Emissions 

(tpy) 

Criteria NO, 4.800 11.43 0.57 

co 2.600 6.19 0.31 

voe 4.800 11.43 0.57 

PM 0.150 0.36 0.018 

PM10 0.150 0.36 0.018 

PM2.s 0.150 0.36 0.0179 

so, 0.006 0.01 0.0007 

HAPs Benzene 0.000776 0.006 0.0003 

Toluene 0.000281 0.002 0.0001 

Xylenes 1.93E-04 0.001 0.0001 

Formaldehyde 7.89E·05 0.001 0.0000 

Acetaldehyde 2.52E-05 0.000 0.0000 

Acrolein 7.88E-05 0.001 0.0000 

PAH 2.12E-04 0.002 0.0001 

Total HAPs . . 0.012 0,0006 

Greenhouse Gas co, 165 1,247 62 

N,O 0.00132 0.010 0.0005 

CH, 0.0900 0.68 0.034 

Global Warming Maximum Hourly 

Potential Emission Rate Annual Emissions 

Pollutant Type Pollutant (GWP) (lb CO,e/hr) (ton C02e/yr) 

Greenhouse co, 1 1,247 62.36 

Gas N,O 298 2.98 0.15 

(CO,e) CH, 25 17.01 0.85 

Total GHGs . 1,267 63.36 

Notes: 

1. Based on information provided by engineering (CTI), on 09/2712018. Maximum hours of operation are 100hrs/yr. Fuel 

consumption (flow) rate is an engineering estimate based on representative engine, vendor provided data. 

2. Emission factors (except for HAPs, C02 and CH4) obtained from Table 4, NSPS Subpart 1111. 

3. HAPs, COz, CH4 factors from USEPA AP 42 Section 3.4 - Large Stationary Diesel and All Stationary Dual-Fuel (Diesel fuel) 

Engines, October 1996. S02 emission factor based on low sulfur diesel with 0.0015% sulfur content (15 ppm). N20 emission 

factor based on 40 CFR 98 Table C-2 to Subpart C. 



Table 130 


VOC Emissions for Diesel Storage Tanks 


Sea Port Oil Terminal Project 


Diesel Storage Tank 1 

Parameter Value Units 
Type of Tank Vertical Fixed Roof Tank 
Descrintlon Diesel Storage Tank 
Shell Height 24 ft 

Diameter 15.5 ft 
Tank Volume 31,332.00 gal 

Turnovers 20 
Net Throughput 635,343.33 gal/yr 

Working Loss 18.35 lb/yr 
Breathing Loss 1.6 lb/yr 

Total Losses (emissions) 19.95 lb/yr 
Total Losses (emissions) 0.0100 tpy 

Max Hourly Loss 0.0031 lb/hr 

Crane Pedestal Diesel Storage 
Tank 

Parameter Value Units 
Type of Tank Vertical Fixed Roof Tank 
Description Diesel Storage Tank 
Shell Height 15 ft 

Diameter 10 ft 
Tank Volume 8,316.00 gal 

Turnovers 20 
Net Throughput 168,630.00 gal/yr 

Working Loss 4.56 lb/yr 
Breathing Loss 1.26 lb/yr 

Total Losses (emissions) 5.82 lb/yr 
Total Losses (emissions\ 0.0029 tpy 

Max Hourly Loss 0.0011 lb/hr 

Notes: 

1. The emissions estimate is based on TANKS Program (Version 4.09d), from equations in AP42 Section 7.1, Organic Liquid 
Storage Tanks 

2. The size of diesel storage is based on about 18 days of storage capacity for use in pedestal crane engines and diesel 
generators for power generation. 

3. Maximum hourly loss based on highest monthly total loss from TANKS Program (Ver 4.09d). 



Tilb!o140 
Eml,.l<>n• fa< Vapor CO<nbustor. from Plnln11 of V~rR~ PIP"llnes 

Seo Port 01! Tonnlnal Project 

P""'motec 

Atmo! ~cTem erature 
Pi Tern roture 

llumberofPi ;ne</Reu~ 

v lf,..,Olometer 
line h 

TotolPi VollIITK! 
Pilllllng Froq""""Y • Mnuo\ Number of,_, 

a\ue 

" ,,,.
• 
"<,m 

·"' ,. 

"" ""., ., 

'" " " 
PiWi"B ExpArded GM Volumo Vontod' 56,7.!4 cf/event 

Pipell"°'P!Sg.><!Slmultaoeo<J>ty line:5 

V~r Rotum line G.. Composition 
(fromPlnlns)' 

Molocu~ Wolght (lllW) Composition' Composition' 
Mulmum ControUod 

AMual Em1..1on, 
Maximum Controlled 

Annual Emi..to"' 

(mol") {wt"> ((bihr) {tpy) ' (lblhr) "'" 
i::.rt>onOloxlde 44.01 10.-16 14.'l'l 68.B.20 

Nitrogen- 26.01 70.71 64.5l 

wow 
MetllooeiCK-11 
Ethone (C2Hbl 

Propane iClrlBI 
Butooe(C4K101 

11.'l'l 
18.015 

16.01 
30.07 

44.10 
58.12 

2.85 
9.69 
0.00 
OA2 
2.48 
2.l7 

2.96..• 
0.00 
0.41 

""4A9 

0.00 
18.70 

16l•.l4 

206.21 

0.00 
7.78 

67.95 
85.79 

0.95 

o.95 
0.95 

0.95 

0.00 
0.93 

8.17 
10.31 

0.00 
0.39 

"~ 
4.29 

Peotone (CSH121 
Hoxano (C6H141 

n.15 

86.1.0 
0.01 

o.• 
0.02 
0.12 

1.02..• 0.4l 
2.29 

o.95 

0.95 
0.05 
0.28 

o.• 
0.11 

l·He""oe 
Heptane {C7Kl61 

86.18 

100.21 
0.16 
o.n 

OA3 
0.73 

19.98 
ll.-48 

8.31 
1l.9l 

0.95 
0.95 

0.42 

0.70 
o.:tano {QIH181 

tlonaoe(C9H201 
Deco"" iC1otU1.1 

C\1+ .,_ 
Toluene 

Ethylbeozeoe 
m~plfy!ono 

o-Xy!ono 

~" 
T~IVOC 

114.1.l 

128.26 
142.29 
156.31 
78.11 
92.14 
106.17 
106.16 
106.16 

" 

0.19 
0.15 
0.11 
o.oo 
0.01 
O.Dl 
0.01

o.• 
0.01 

5.81 

0.71 
0.62 
0.52 
0.00 
0.01.

o.• 
O.Dl 
0.07 
0.02 

o.= 
11,-44 

o.= 

l2.80 
28.34 
1.l.68 

1.1l 

'·" '·" 
"" 0.94 

0.33 
S25.22 
O.ll 

1l.l><I 

11.79 
9.85 

o.~ 

1.61
o.• 
1.1.7 
0.39 

0.14 
118.~9 

0.95 
0.95 
0.95 
0,95 
0.95 
0.95 
0,95 

0.95 
0.95 
0.95 

'·" 1.42 
1.18 

o.• 
0.19 
o.• 
0.1S 
o.os 

0.0165 
26.26 
0.02 

o.• 
o." 
M9 

om 
o.• 
o.oi 
o.• 
0.02 
0. 
10.91 

0.0068 
T~lllAP 0.12 0.35 16.0l 0.80 O.ll 

Plalnl Vopor Combu•~on Eml,.lon• 

Hourly Maximum Heat Rote to Vapor 
lll/8t.u/hr

Combo•tor' 

Annual Hour. of Operation for PIBginB of 

fO<Jrl41VaporPlpe\ln., 
 l>r/yr"' 
Annlllll Hoot Rot<> to Vapor Combo•to<' 37,440 Ill/Btu/yr 

Hourly Emissions Annuol Eml,.lons 
Pollutant lb/Mh!Btu'·'·' (IWllrJ (tpyl 

0.1S 13.50 2.81 
27.00 5.62o.• 

0.0083 0.75 0.16 

0.0083 0.75 0.16 

0.0083 0.7S 0.16"'· 0.0012 0.61 0.26 

688.ZO 286.29 

o.001io 0.12 0.02 

0.00&6 0.59 0.12 

Polluun• Type 

pollutont 

Globol Warmln1 
Potential 

{GWP) 

Mu.lmum Hourly 
Embolon Rote 

(lb to1eihr) 

Annu..I Eml,.\ons 

(ton to1e/y!"f 

Greenl>oU>e •• 286.29 

'" 
,,, 

"' 7.25 

100,el " " '·" 
TotalGHGs "' 296.6l 

e...11 of Calculot!on: 

Embsfon< from plfilnB ope<a•ion> .,.e colc<Ut<>d bMed on a moss bolonce"' followo: 


Volumeofeas releO>ed l•cfl~nt) •[Volume of Pressuri>od Ga:sin Pzpo (>c:f)] • [PfpoPr.,.ure lpslal] / [Atmo>pl>ffic P=>Ure (p<l•)j 


Maximum Uncontrollod Hourly Emlssfoos for ..di Unit (lblhrl • [Volumo of eas releosed (scf/eventl] x [MW of"'""'"' (lb/lb·mol)J x [wt% VOC or •pedotod comt!tuentj • [events per hour i""""tlhrl I [379.S (scf/lb-moll] 


Moximum Uncontrolled Mn""I EmiS5ions fw each Unit (tpy) • [Volume of Ila> relea>ed (<Cf/event)) x [MW of stre.>m ilb/lb·moll) x [wt% VOC or •ped•t<>d c""'tltuentj x [f~uency of"""""' (""""ts/yrl] / [l79.5 (scf/ll>-moll) 1 [2,000 

~b/ton)] 


NO;; and CO Ho\riy Em~sions llblhr) • Eml.,lon Rot<> llb/MWltu) x Hourly G0> .>trcom HMt Input (ll#Btu/hrl 


NO, and CO Annuol Emi"fon. (IJ>l'I • Eml.,lon Rote AblMWltu) x Annuol G"' 5treom Heot ln?ut IMWltu/yrl 


tl•
1four 14) locomlna ""por recovery plpclfn<! p19 t.uncl>ers/re<ei""' laundi/recefve tho pig< from the platform thtoUUh the two (2) PLl'No ond Mcie t<> plalfoml (ro1n<Hrip l'iimiOBI· Each incomlns vopor pipeline l• =•mod to be pined once 
per week. • total of 208 <=nl< orwially. 

'The vented eas from pl! recei,,.,. will be nitrOB<fl, which Is U«>d"' • motive force fw plWin~. The hydrocarbon VOl'Of$ In the '4PO' recovery pipelioc loop wfll be pusl>e<I al>ead of the pig and be 1..- Into ""PO' combustors de>truct!on 
s)'>tem i.e. vapor <.«nbu!.tors. Vopo< <Ombu>tor denructlon <>fficloncy ot 9~%. Eml$$ions pre>en!ed forvopor combu!.tor In Tobie 30 IOveroll Emfniono for Platform) !ncll.>de eims~on> from the vapor pfpcll""'. 

't;.. volum<> vented po<" event;, consorvotivcly "'tlmote<I usin! the Ideal ii>• low bMed on pfpclino tompera\ure and p;e>sure ., compared to atmospt>enc temperature ond prenuro. "'1Rlol omf.,lons ao:ount for the pigging or four 14) 
vaporplpclln.._ 

'vapor compo$1tion ood heat roto - on ....,..,.°' ?t"OIOdod crude vopor prop<>rtl<>< l<!Ovlng sl>lp, at appn»>motely 50% lo&d;ng 

'tlo~anci to eml<>fon factor> ore b4<od on vendor jlJOr>ntee> • based on fnfonnot!on provided bl' qlneeril'l!I (CTI/EOG). PM oml.,ion. foetors from USEPA AP"'\2 Section 1.4 • Noturol G°' Combustion. 

"50, eml,.lon based on moxlmum •ulfur C<W\\<'T>l of~ i>prnw. Normally rqllgib\o amount or <Ulfur Is e>:90Ctod fn the crude oil/con:l<nsat<> vapor. 

'N,O, OJ., cmf,.lon loctO<s 'IC CfR 98 Tob\e C-2 "' SubpMt C fa< pet.-o\eum products-crude olL 




•• 
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Table 150 

Emissions for Vent Boom from Pigging of Crude Oil Pipelines 


Sea Port Oil Terminal Project 


Parameter Value Units 
Volume of Equipment 212 cf 

psia {at 70"F/530"R) 

Maximum True Vapor Pressure 

Average True Vapor Pressure 7.60 
psia {at 95aF/555aR) 

Molecular Weight\Gas Constant 
11.00 

50 lb/lb·mol 
Gas Constant . psia.ft' /lb·mol."R 

Average Temperature 
11 
530 


Maximum Temperature 
 555 

Number of Pipelines/Receivers 
 4 

Pigging Frequency • Annual Number of 
Events 208 events/yr 

Maximum Hourly Emissions 19.59 lb/hr 
Annual Emissions tpy2.04 

Basis of Calculatton: 


The following empirical equation Is used to calculate emissions: Emissions (lb/hr)= P(psia)"V(ft 3)*M.W(lb/lb·mol)/R(psia.ft3/lb·moL0R)/T( 0R) 


Notes: 

1. Four (4) departing oil pipeline pig Launchers/receivers launch/receive the pigs from the platform through the two (2) PLEMs and back to platfonTI (round-trip 
pigging). Each p1pellne fs assumed to be pigged once per week, total 208 events annually. 

2. A pig will be launched from the pig trap serving as a Launcher using crude oil as the motive force. The departing oil pipeline only contributes emissions when the 
pig trap is drained into the dosed drain header and causes hydrocarbon vapor venting into in that vessel. The dra1ned oil is sent to offloading tank and evaporative 
losses (hydrocarbons) pass through a vent scrubber to the atmosphere via vent boom. 

3. Max TVP (11 psia) ls used in hourly calculations. Annual emissions are conservatively based on maximum hourly emissions for 208 event per year. 



Table 160 


Emissions for Component Fugitives 


Sea Port Oil Terminal Project 


voe Emissions• 
H2S Emissions (Crude 

OUICondensate)6 
C01 Emissions (Crude 

Oii/Condensate)' 

Equipment/,.,.,.,, EPN Servii;eType' 
Component 

Count2 
Emission Factor' 

(lb/hr-component) 

Maximum Hourly 
Emissions 

(lblhr) 

Annual Emissions 
(tpy) 

Maximum Hourly 
Emfsslons 

(lblhr) 

Annual 
Emission• 

(tpy) 

Maximum Hourly 
Emissions 

(lblhr) 

Annual Emissions 
(tpy) 

Valves FUG GaslVaoor 226 0.00992 2.24 9.82 0.02 7.nE-03 0.34 1.47 
FUG LIRht llauld 328 0.0055 1.ao 7.90 0.01 6.21E-03 O.OOE+OO O.OOE+OO 

Pumos FUG GaslVaoor " 0.00529 0.22 0.97 1.59E·03 7.65E-04 0.03 0.15 
FUG ll~ht LIQuid 4 0.02866 0.11 0.50 8.22E·04 3.95E-04 O.OOE+OO O.OOE+OO 

Flan°es FUG Gas/Vannr '30 0.00086 0.20 0.87 1.42E·03 6.81E·04 0.03 0.13 
FUG Li ht l!ould 276 0.000243 0.07 0.29 4.81E·04 2.31E·04 O.OOE+OO O.OOE+OO 

Relief Va{\le$ FUG Gas/Vannr 11 0.0194 0.21 0.93 1.53E-03 7.35E·04 0.03 0.14 
FUG LI ht Liou!d 13 0.0165 0.21 0.94 1.54E-03 7.39E·04 O.OOE+OO O.OOE+OO 

Other• FUG Light Uqufcl 8 0.0165 0.13 0.58 9.46E-04 4.54E·04 O.OOE+OO O.OOE+OO 

Total voe 5.21 22.81 0.0< 0.02 0.43 1.89 
Fugitive Spedated Emissions 

Compound Wont case WI.%" VOC Emissions Speciated Emissions 

Maximum Hourly 
Emlnlons 

(lb/hr) 

Annual Emissions 
(tpy) 

Maximum Hourly 
Emissions 

(lb/hr) 

Annual Emissions 
(tpy) 

Hexane 6.000 

5.21 22.81 

0.3125 1.3685 
I-Octane (2,2,4 trlmetnvloentane) 0.125 0.0065 0.0285 

Benzene 0.980 0.0510 0.2235 
Cumene (!sooro~~benzne) 0.125 0.0065 0.0285 

Toluene 2.750 0.1432 o.62n 
Ethvlbenzene 0.230 0.0120 0.0525 
m& nXulene 2.950 0.1536 o.6n9 

o·X lene 0.510 0.0266 0.1163 
Total HAP 0.7119 3.1180 

Max Va r wt Fraction A Va rwt Fractlon Unit 

H2S Emlssfon Factor" o.oon o.ooos tb fiiS/lb voe 

Notes: 
' Ught liquids are those wfth a vapor pressure" 0.044 psfa at 68"F, according to TCEQ Air Permit Technical Guidance for Chemical Sources: Fugitive Guidance (June 2018). 

'Based on engineering (CTJ) provided component count, on 1110112018. 
3Used Gas and on Product!on Operations, Gas factor.; for gas and light OH> 20· API gravity factors for light liquids from Table II: Facility/Compound Specifk: Fugitive Emission Factor.;, TCEQ Fugitive Guidance (June 2018) 

• Ured emission factor (lb/hr-component) for "other" from Table !I: Fac!Uty/Compound Specific Fugltrve Emlsskm Factor.;, TCEQ Fugitive Guidance (June 2018) 

1 VOC em1ss!ons based on conservative assumption that vapor lines will contain on\y VOCs during the entire loading operation. VOC speciation conservatively based on condensate speciation. 

6 Based on hourly maximum 66 ppmw H,S and annual average 5 ppmw H,s in liquid product. H,S emissions calculated using the followlng equation: 

Uru:ontrolled Emissions (lb/hr ar tpy) x H ,s Emission Fador (lb H 1Sllb VOC) 

7 C02emissions from vapor lines based on approximate 15wt% of C02In vapor composlt!an, at approximately 5006 loading 
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Identification 
User Identification: 
City: 
State: 
Company: 

Type of Tank: 

Descliption: 


Tank Dimensions 
Shell Height (ft): 
Diameter (ft): 
Liquid Height (fl) : 
Avg. Liquid Height (ft): 
Volume (gallons): 
Turnovers: 
Net Throughput(galfyr): 
Is Tank Healed (y/n): 

Paint Characteristics 
Shell ColorfShade: 
Shell Condition 
Roof Color/Shade: 
Roof Condition: 

Roof Characteristics 
Type: 
Height (ft) 
Radius (fl) (Dome Roof) 

Breather Vent Settings 
Vacuum Setungs (psig): 
Pressure Settings {ps!g) 

TANKS 4.0.9d 

Emissions Report - Detail Format 


Tank lndentification and Physical Characteristics 


DT1 
Galveston 
Texas 
SPOT Tenninal Services, LLC 
Vertical Fixed RoofTank 
Diesel Storage Tank 1 

N 

White/White 
Good 
White/White 
Good 

Dome 

24.00 
15.50 
22.20 
20.00 

31,332.00 
20.00 

626,640.00 

0.00 
0.00 

-0.03 
0.03 

Meterological Data used in Emissions Calculations: Galveston, Texas (Avg Atmospheric Pressure= 14.7 psia) 
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TANKS 4.0.9d 
Emissions Report - Detail Format 
Liquid Contents of Storage Tank 

DT1 - Vertical Fixed Roof Tank 
Galveston, Texas 

Liquid 

Mixture/Component 

Distillate fuel oil no. 2 ·~·,M 

Daily Li<tUidS\lrf_ 
Temperatufe (d~F) 

A~g. Min. 
·~ 

6327 00.~ 66.24 

'"" Temp 
(degF) 

"·" 

Vapor Pre.;sure {psia) 

'~ Min. 
·~· 0.0073 O.~ 0.0081 

Vapor 
Mol. 

Weight 

130.0000 

Liq.oid 

·~,_ '·~·,_ ••-· 186.00 

Basi5 for Vapor Pressure 
CalcUations 

Option1 VP60-.0065VP70"'.009 
Oistillalefueloilno.2 "' 64.74 61.55 67.92 "" 0.0077 0.0069 0.0085 130.0000 186.00 Option 1 \IPGO =.0065 VP70"' .009 
Dlstllale fuel oil no. 2 

Dis!Jllale fuel oil no. 2 
Mru 

'" 
fil." 
71.64 

~.~ 

68.20 
71.39 

""' "" "·" 
O.OCIB5 

0.0095 
0.0076 
0.0085 

0.0094 
0.0105 

130,0000 

130.0000 
...00 
188.00 

Option 1 VP60 - .0065 VP70 = .009 
Option 1 VP70 =.009VP80= .012 

Oistillatefueloilno.2 
Dis~llate fuel oil no. 2 ·~ '"" 

74.67 
77.40 

71.21 
73.60 '"'81.19 "" "·" 

0.0105 
0.0112 '·'°"0.0101 

0.0116 
0.0125 

130.0000 
130.0000 

188.00 
186.00 

Option1 VP70=.009VP80=.012 
Option 1 VP70 =.009VP80 = .012 

Distillate fuel oil no. 2 '"' 78.12 74.46 81.n ""' 0.0114 o.01ro 0.0127 130.0000 188.00 Optim1 VP70,..009VP80=.012 
Distillate fuel oil no. 2 mo 78.00 74.46 81.66 69.66 0.0114 0.0103 0.0127 130.0000 188.00 Opti<n1 VP70=.009VP8D=.012 
Diollllatefuel oil no.2 "' 76.24 ""'' 79.69 "" 0.0109 0.0096 0.0119 130.0000 188.00 Optim1 VP70=.009VP80=.012 
Distillate fuel oil no. 2 ~ 72.79 69.51 76.08 69.66 0.0098 0.0089 0.0108 130.0000 188.00 Opti<n1 VP70=.009VP80=,012 
Distillate fuel oil no. 2 '~ 68.52 65.53 71.50 69.66 0.0086 0.0079 0.0095 130.0000 188.00 Opti<n1 VP60=.00G:i\IP70=.009 
Distillate fuel oil no. 2 '~ M.M 61.96 67.72 69.66 0.0077 0.0070 0.0084 130.0000 188.00 Optim1 VPOO=.OOG:i\IP70=.009 

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm 11/8/2018 

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm


TANKS 4.0 Report Page 3 of6 

TANKS 4.0.9d 
Emissions Report - Detail Format 

Detail Calculations (AP-42) 

DT1 ~Vertical Fixed Roof Tank 
Galveston, Texas 

Mon!h: 
Standiog Losses (lb): 

JanU!)'. 
0.0936 

Febro!!!}'. 
D.0962 ··~0.1261 

~I 
0.1360 

Ma~ 

0.1645 
~.. 

11.1761 
Ju!l:: 

0.1769 
Au!!)!sl 
0.1733 

See,!!mber 
0.1534 

October 

0.1369 
Novernbef 

0.1058 
December 

0.0945 
Vapor Sp""" Volume (ru fl)· 
Vapor Density (lblcufl): 
v~ Sp""" Expaolion Facio!: 
Vented Vapor Saturation Fa::!or. 

955.3758 
0.0002 
0.0187 
0.9900 

955.3756 
0.0002 
0.0203 
0.9979 

955.3758 
0.0002 
0.0219 
0.9977 

955.3756 
0.0002 
O.=> 
0.9975 

955.3756 
0.0002 
0.0235 
0.9972 

955.3758 
0.0003 
0.0244 
0.9970 

955.3758 
0.0003 
0.0233 
0.9969 

955.3758 
0.0003 
0.0228 
C.9969 

955.3758 
0.0002 
0.0216 
0.9971 

955.3758 
11.0002 
0.0207 
0,9974 

955.3758 
0.0002 
0.0187 
0.9977 

955.3758 
0.0002 
0.0160 
0.9979 

Tank Vapor Spa::e Volume· 
Vapor Space Volume (cu fl): 955.3758 955.3758 955.:!758 955.3758 955.3758 955.3756 955.3758 955.3758 955.3758 955.3758 955.3756 955.3758 
Tank Diameter (ft): 
Vapor Space outage (ft): 
TankShel He1ght(ft); 
Average Liquid Height (II); 
Roof outage (ft}; 

15.5000 
5.0632 

24.0000 
20.0000,..,,, 

15.5000 
>.= 

24.0000 
20.0000 

1.0632 

15.5000 
5.0632 

24.0000 
20.0000 

1.0832 

15.5000 

'""' 24.0000 
20.0000 

'""' 

15.5000 

'""' 24.0000 
20.0000 

'""' 

15.5000 

'·°"'24.0000 
20.0000,..,,, 

15.5000 
5.0632 

24.0000 
20.0000 

'·°"' 

15.5000 

'·°"',.,..... 
~.0000 

1.0632 

15.5000 

'""' 24.0000 
20.0000 

'""' 

15.5000 
5.0632 

24.0000 
20.0000 

'""' 

15.5000 
5.0632 

24.0000 
20.0000 

1.0832 

15.5000 
5.0632 

24.0000 
20.0000 

'·°"' 
Roof outage (Dome Roof) 

Roof Outage {II); '""' 1.0832 1.0832 1.0032 '""' 1.0832 1.0832 1.0832 \.0632 1.0632 1.0632 1.0632 
Dome RaQ°U$ (ft); 15.5000 15.5000 15.5000 15.5000 15.5000 15.5000 15.(;[)00 15.(;[)00 15.5000 15.5000 15.5000 15.5000 
Shen Radius (ft): 7.7500 7.7500 7.7500 7.7500 7.7500 7.7500 7.7500 7.7500 7.7500 7.7500 7.7500 7.7500 

Vapor Density 
Vapor D<!nsify (lb/cu ft): 0.0002 0.0002 0.0002 0.0002 ··= 0.0003 0.0003 ·· 0.0002 0.0002 0.0002 0.0002 
Vap<lf Molecol..- Wright ~bJllHnole); 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 
Vapor P1essure al Dally Averase Liquid 

SlO'face To""°rature (psia); 0.0073 0.0077 0.0085 0.0095 0.0105 0.0112 0.0114 0.0114 0.0109 0.0098 0.0086 0.0077 
Dally Avg. Uquld SUrface Te"1'. (deg. R); 522.9429 524.4055 527.6456 531.3114 534.5439 537.0653 537.7897 537.7300 535.9093 532.4646 52a1864 524.5092 
DaOy Average Ambient Temp. {deg. F); 52.7000 55.2000 61.7000 69.2500 75.8000 8uooo 83.2500 83.4500 79.9500 72.7500 64,1500 56.4000 
!deal Gas Constant R 

(psla cull/ (11>-mal-<l"I! R))· 10.731 10.731 10.731 10.731 10.731 t0.731 10.731 10.731 10.731 10.731 10.731 10.731 
Liquid BulkTemperaturo (deg. R}; 
Tank Paint Sol..- Absorptanco (Sl1el): 

529.3317 
0.1700 

529.3317 
0.1700 

52S.3317 
0.1700 

529.3317 
0.1700 

52S.3317 
0.1700 

529.3317 
0.1700 

529.3317 
0.1700 

529.3317 
0,1700 

529.3317 
0.1700 

529.3317 
0.1700 

529.3317 
0.1700 

529.3317 
0.1700 

Tank Paint soi,.- Absorptanoe (Roof); 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 
Daily Tctal Solar Insulation 

Factor(B1ulsqftday)· 600.0000 1,070.0000 1,353.0000 1,609.0000 1,870.0000 2,011.0000 1,846.0000 1,736.0000 1,527.0000 1,321.0000 953.0000 754.0000 

Vapor Space Expansion Factor 
Vepor Spec:e Expansion Factor: 
Oa~y Vapor To1r41erature Ran5111 (deg. R): 
Oa~y Vapor Press.ure Range~}; 
Brealher Vent Press. Setting RMge(psla); 

0.0167 
11.6720 

0.0015 
0.0600 

0.0203 
12.7252 

0.0018 
0.0000 

0.0219 
13.6403 
0.0016 
0.0800 

··=13.7788 
0.0020 
0.0600 

··=14.6612 ··=··
0.0244 

15.1884 
0.0024 
0.0600 

0.0233 
14,6190 

0.0024 
0.0600 

"·""'14.3834 
0.0023 
0.0600 

0.0218 
13.6205 

0.0021··
0.0207 

13.1260 
0.0019 
0.0600 

0.0187 
11.8523 

0.0016 
0.0600 

0.0180 
11.5090 

0.0014 
0.0600 

Vapor Pressure a1 Daily Average Liquid 
Surface Te~raluJ"e (psla): 0.0073 0.0077 0.0085 0.0095 0,0105 0.0112 0.0114 0.0114 0.0100 o.oos6 0.0086 0.0077 

Vapor Pressure at Dally Minlrr<1m Liquid 
Surface Te~ralllre(p&la}; 0.0000 0.0089 0.0076 0.0085 0.0094 0.0101 0.0103 0.0103 0.0006 0.0089 0.0079 0.0070 

Vapor Pressure a1 Dally Maxlrr<1m Uquld 
Surf8Ce Te~rature <P•ia)· 0.0081 0.0065 0.0094 0.0105 0.0116 0.0125 0.0127 0.0127 0.0119 o.otoe 0.0095 0.0084 

Daily Avg. Uquid SUrface Te1r41. (deg R); 522.9429 524.4055 527.6456 531.3114 534.5439 537.0653 537.7897 537.7300 535.9ll00 532-4846 s2a1864 524.5092 
Oai_ly Min. Liquid Slrlace Te~. (deg R)·. 
08Jly Max. Uqu!d SUrface Te~. (deg R); 
Oa~yAmbient Temp. Ran510 (deg. R); 

510.9749 
525.9109 

11.2000 

5212242 
527.5868 

10.6000 

5242355 
531.0557 

10.0000 

527.8667 
534.7561 

8.5000 

53011786 
536.2092 

·~ 

5332682 
540.13624 

7.6000 

534.1350 
541.4445 

8.1000 

534.1341 
54U256.... 532.4542 

539.3644 
9.1000 

529.1826 
535.7466 

9.5000 

525.1983 
531.1745 

10.3000 

521.6319 
527.3864 

1\.0000 

Vonted Vap0< Saf!Jration Factor 
Vented Vapor Saturation Factor. OOOM 0.9979 0.9977 0.9975 0.9972 0.9970 0.9969 0.9969 0.9971 0.9974 0.9977 0.9979 
Vapor Pressure a1 Dally Average Liq.iid; 

Surface Te~rature (psia}; 0.0073 0.0077 0.0085 0.0095 0.0105 0.0112 0.0114 0.0114 0.0109 0.0096 0.0086 0.0077 
Vapor Space OUlage (II): 5.0632 5.0632 5.0632 5.0632 5.0632 5.0832 5.0632 5.0832 5.0632 5.0632 5.0632 5.0632 

Worklng Losses ~b); 1.1829 1.2420 1.3729 1.5343 1.6910 1.8133 1.8484 1.8455 1.7572 1.5902 1.3948 t.2462 
Vapor Molecul..- Weight ~bltlwnole); 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 
Vapor Pr.,_,re a1 Dally Average Liq.iid 

S..-face h~raluJ"e (psis): 0.0073 0.0077 0.0085 0.0095 0.0105 0.0112 0.0114 0.0114 0.0100 0.0098 0.0000 0.0077 
Net Throul1!pu! (gal/mo.): 52,220.0000 52,220.0000 52,220.0000 52,220.0000 52,220.0000 52,220.0000 52.220.0000 52,220.0000 52,220.0000 52,220.0000 52,220.0000 52.220.0000 
Annual Tumovew: 20.0000 20.0000 20.0000 20.0000 ~= 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 
TumoverFBO!or: 1.0000 1.0000 1.0000 1.0000 '"""" 1.0000 1.0000 1.0000 '"""" 1.0000 1.0000 1.0000 
Ma>:imum Liquid Volumo (gal): 31,332.0000 31,332.0000 31.332.0000 31,332.0000 31,332.0000 31,332.0000 31,332.0000 31.332-0000 31,332.0000 31,332.0000 31,332.0000 31.332.0000 
Maxirr<1m Uq.iid Height (ft); 22.1974 22.1974 22.1974 221974 22.1974 22.1974 22.1974 22.1974 22.1974 22.1974 22.1974 22.1974 
Tank Diameter (II); 
Wor;!ng Loss Product Factor. 

15.5000 
1.0000 

15.5000 
1.0000 

15.5000 
1.0000 

15.5000 
1.0000 

15.5000 

'·""°" 
15.5000 

1.0000 
15.5000 
1.0000 

15.5000 
1.0000 

15.5000,..... 15.5000 
1.0000 

15.5000 
1.0000 

15.5000 
t.0000 

Total Losses(lb); 1.2787 0381 1.4990 1.6703 '""' 1.9894 2.0254 20189 1.9107 1.7271 1.5003 1.3407 
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TANKS 4.0 Report Page 5 of6 

TANKS 4.0.9d 

Emissions Report - Detail Fonnat 

Individual Tank Emission Totals 


Emissions Report for: January, February, March, April, May, June, July, August, September, October, November, 
December 

DT1 - Vertical Fixed Roof Tank 
Galveston, Texas 

II Losses(lbs) 

!components 11 Working Lossll Breathing Los~I Total Emissions! 

!Distillate fuel oil no. 2 11 18.5211 1.631 20.15 
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TANKS 4.0 Report Page 1 of7 

Identification 
User Identification: 
City: 
State: 

Company: 

Type of Tank: 

Description: 


Tank Dimensions 
Shell Height (ft): 
Diameter (ft): 
Liquid Height (ft) : 
Avg. Liquid Height (ft): 
Volume (gallons): 
Turnovers: 
Net Throughput(gal/yr): 
Is Tank Heated (yin): 

Paint Characteristics 
Shell Color/Shade: 
Shell Condition 
Roof Color/Shade: 
Roof Condition: 

Roof Characteristics 
Type: 
Height (ft) 
Radius (ft) (Dome Roo~ 

Breather Vent Settings 
Vacuum Settings (psig): 
Pressure Settings (psig) 

TANKS 4.0.9d 

Emissions Report - Detail Format 


Tank lndentification and Physical Characteristics 


DT1 
Galveston 
Texas 
SPOT Terminal Services, LLC 
Vertical Fixed Roof Tank 
Diesel Storage Tank 1 

N 

V\/hiteNVhite 
Good 
WhiteNVhite 
Good 

Dome 

24.00 
15.50 
22.20 
20.00 

31,332.00 
20.00 

626,640.00 

0.00 
0.00 

-0.03 
0.03 

Meterological Data used in Emissions Calculations: Galveston, Texas (Avg Atmospheric Pressure= 14.7 psia) 

file :///C :/Program%20F iles%20( x86)/Tanks409d/summarydisplay .htm 11/8/2018 

http:626,640.00
http:31,332.00


TANKS 4.0 Report Page 2 of7 

TANKS 4.0.9d 
Emissions Report - Detail Format 
Liquid Contents of Storage Tank 

DT1 • Vertical Fixed Roof Tank 
Galveston, Texas 

Mixli.re/Componenl Marth 

Dally Liquid Surf. 
Temperature (deg F) 

Avg. Min. ""· 

Liquid 
Bulk 

Temp 
(degF} 

Vapor Pressure (psla) 
Avg. Min. ""· 

Vapor 
Mo!. 

Weight. 

Liquid 
Mass 
Fract. 

Vapor 
Mass 
Fract. 

Mol. 
Weight 

Basis for Vapor Pressure 
Calculations 

Distillate fuel otl no. 2 All 71.54 68.18 74.90 69.66 0.0095 0,0085 0.0105 130.0000 188.00 OpUon 1: VP70 = .009 VPBO = .012 
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TANKS 4.0.9d 

Emissions Report - Detail Format 


Detail Calculations (AP-42) 


DT1 - Vertical Fixed Roof Tank 
Galveston, Texas 

Annual Emission Calcau1ations 
Standing Losses (lb): 

Vapor Space Volume (cu ft): 
vapor Density (fb/cu ft}: 
Vapor Space Expansion Factor: 
Vented Vapor Saturation Factor: 

Tank Vapor Space Volume: 
Vapor Space Volume {cu ft): 
Tank Diameter (ft): 
Vapor Space Outage {ft): 
Tank Shell Height (ft): 
Average liquid Height (ft): 
Roof Outage (ft): 

Roof Outage {Dome Roof) 
Roof Outage (fl): 
Dome Radius (ft): 
Shell Radius (fl): 

Vapor Density 
Vapor Density (lb/cu ft}: 
Vapor Molecular Weight {lb/lb-mo!e): 
Vapor Pressure at Dally Average Liquid 

Surface Temperature (ps!a): 
Dally Avg. Liquid Surface Temp. (deg. R): 
Dally Average Ambient Temp. (deg. F): 
Ideal Gas Constant R 

(psla cuft I (lb-mol-deg R)): 

Liquid Bulk Temperature (deg. R): 

Tank Paint Solar Absorptance (Shell): 

Tank Paint Solar Absorptance (Roof): 

Dally Total Solar Insulation 


Factor (Btu/sqft day): 

Vapor Space Expansion Factor 
Vapor Space Expansion Factor: 
Daily Vapor Temperature Range (deg. R): 
Daily Vapor Pressure Range {psla): 
Breathervent Press. Setting Range(psla): 
Vapor Pressure at Dally Average Liquid 

Surface Temperature (psia): 
Vapor Pressure at Dally Minimum Liquid 

Surface Temperature (psia): 
Vapor Pressure at Daily Maximum Liquid 

Surface Temperature (psla)·. 
Daily Avg. Liquid Surface Temp. (deg R): 
Daily Min. Liquid Surface Temp. (deg R): 
Daily Max. Liquid Surface Temp. {deg R): 
Daily Ambient Temp. Range {deg. R): 

Vented Vapor Saturation Factor 
Vented Vapor Saturation Factor: 
Vapor Pressure at Daily Average Liquid: 

Surface Temperature (psla): 

Vapor Space Outage (ft): 


Working Losses (lb): 

1.6022 
955.3758 

0.0002 
0.0213 
0.9975 

955.3758 
15.5000 
5.0832 

24.0000 
20.0000 

1.0632 

1.0632 
15.5000 

7.7500 

0.0002 
130.0000 

0.0095 
531.2087 

69.6417 

10.731 
529.3317 

0.1700 
0.1700 

1,404.1667 

0.0213 
13.4398 
0.0019 
0.0600 

0.0095 

0.0085 

0.0105 
531.2087 
527.8487 
534.5686 

9.3833 

0.9975 

0.0095 
5.0632 

18.3517 
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Vapor Molecular Weight (!b/lb-mole): 
Vapor Pressure at Daily Average Liquid 

Surface Temperature (psia): 

Annual Net Throughput (galfyr.): 

Annual Turnovers: 

Turnover Factor: 
Maximum Liquid Volume (gal): 
Maximum Liquid Height {fl}: 
Tank Diameter (ft): 
Working Loss Product Factor: 

Total Losses (lb): 

130.0000 

0.0095 
626,640.0000 

20.0000 
1.0000 

31,332.0000 
22.1974 
15.5000 
1.0000 

19.9540 

file :///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay .htm 11/8/2018 



TANKS 4.0 Report Page 5 of7 

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm 11/8/2018 

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm
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TANKS 4.0.9d 
Emissions Report - Detail Format 
Individual Tank Emission Totals 

Emissions Report for: Annual 

DT1 - Vertical Fixed Roof Tank 
Galveston, Texas 

11 Losses(lbs) I 
!components II Working Lossll Breathing Lossll Total Emissions! 
jDistillate fuel oil no. 2 II 18.3~1 1.soll 19.951 
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TANKS 4.0 Report Page I of7 

Identification 
User Identification: 
City: 

State: 

Company: 
Type of Tank: 
Description: 

Tank Dimensions 
Shell Height (ft): 

Diameter (ft): 

Liquid Height (ft) : 

Avg. Liquid Height (ft): 

Volume (gallons): 
Turnovers: 
Net Throughput(gal/yr): 
Is Tank Heated (yin): 

Paint Characteristics 
Shell Color/Shade: 
Shell Condition 
Roof Color/Shade: 
Roof Condition: 

Roof Characteristics 
Type: 

Height (ft) 

Radius (ft) (Dome Roon 


Breather Vent Settings 
Vacuum Settings (psfg): 
Pressure Settings (psig) 

TANKS 4.0.9d 

Emissions Report - Detail Format 


Tank lndentification and Physical Characteristics 


DT3 
Galveston 
Texas 
SPOT Terminal Services, LLC 
Vertical Fixed Roof Tank 
SPOT Crane Pedestal Diesel Storage Tank 

N 

White/White 
Good 
White/White 
Good 

Dome 

15.00 
10.00 
14.00 
10.00 

8,225.29 
20.00 

164,505.76 

0.00 
0.00 

-0.03 
0.03 

Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure= 14.7 psia) 
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TANKS 4.0 Report Page 2 of7 

TANKS 4.0.9d 
Emissions Report - Detail Format 
Liquid Contents of Storage Tank 

DT3 - Vertical Fixed Roof Tank 
Galveston, Texas 

Mixture/Component Month 

Dally liquid Surf. 
Temperature (deg F) 

Avg. Min. ""' 

Liquid 
Bulk 

Temp 
{deg F} 

Vapor Pressure (psia) 

Avg. Min. ""' 
Vapor 

MoL 
Weight. 

Liquid 
Mass 
Fract. 

Vapor 
Mass 

Fract. 
Mol. 

Weight 
Basis for Vapor Pressure 
Calculations 

Distillate fuel oil no. 2 All 69.81 64.30 75.32 67.93 0.0090 0.0076 0.0106 130.0000 188.00 Option 1: VP60 =.0065 VP70 = .009 
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TANKS 4.0.9d 

Emissions Report - Detail Format 


Detail Calculations (AP-42) 


DT3 - Vertical Fixed Roof Tank 
Galveston, Texas 

Annual Emission Calcaulalions 
Standing Losses {lb): 

Vapor Space Volume (cu ft): 
Vapor Density (lb/cu ft): 
Vapor Space Expansion Factor: 
Vented Vapor Saturation Factor. 

Tank Vapor Space Volume: 
Vapor Space Volume (cu fl): 
Tank Diameter (ft): 
Vapor Space Outage (fl): 
Tank Shell Height (ft): 
Average Liquid Height (ft): 
Roof Outage (fl): 

Roof Outage (Dome Roof) 
Roof Outage (fl): 
Dome Radius (fl): 
Shell Radius (fl): 

Vapor Density 
Vapor Density (lb/cu fl): 
Vapor Molecular Weight (lbflb-mole): 
Vapor Pressure at Daily Average Liquid 

Surface Temperature (psla): 
Daily Avg. Liquid Surface Temp. (deg. R): 
Daily Average Ambient Temp. (deg. F): 
1deal Gas Constant R 

(psia Clift I (lb-mol-deg R)): 

liquid Bulk Temperature (deg. R): 

Tank Paint Solar Absorptance (Shell): 

Tank Paint Solar Absorptance (Roof): 

Dally Total Solar Insulation 


Factor (Btu/sqfl day): 

Vapor Space Expansion Factor 
Vapor Space Expansion Factor: 
Dally Vapor Temperature Range (deg. R): 
Daily Vapor Pressure Range (ps!a): 
Breather Vent Press. Setting Range(psla): 
Vapor Pressure at Dally Average Liquid 

Surface Temperature (ps!a): 
Vapor Pressure at Dally Minimum Liquid 

Surface Temperature (psla): 
Vapor Pressure at Dally Max!mum Liquid 

Surface Temperature (ps!a): 
Dally Avg. Liquid Surface Temp. (deg R): 
Dally Min. Liquid Surface Temp. (deg R): 
Dally Max. Liquid Surface Temp. (deg R): 
Dally Ambient Temp. Range (deg. R): 

Vented Vapor Saturation Factor 
Vented Vapor Saturation Factor: 
Vapor Pressure at Dally Average liquid: 

Surface Temperature (psia): 

Vapor Space Outage (ft): 


working Losses {lb): 

1.2565 
446.5699 

0.0002 
0.0377 
0.9973 

446.5699 
10.0000 
5.6859 

15.0000 
10.0000 
0.6859 

0.6659 
10.0000 
5.0000 

0.0002 
130.0000 

0.0090 
529.4813 
67.9125 

10.731 
527.6025 

0.1700 
0.1700 

1,405.5061 

0.0377 
22.0322 

0.0030 
0.0600 

0.0090 

0.0076 

0.0106 
529.4813 
523.9732 
534.9893 

21.3083 

0.9973 

0.0090 
5.6859 

4.5586 
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Vapor Molecular weight {lb/lb-mOle): 
Vapor Pressure at Daily Average Liquid 

Surface Temperature (psla): 

Annual Net Throughput (gal/yr.): 

Annua! Turnovers: 

Turnover Factor: 

Maximum Liquid Volume (gal): 

Maximum Liquid Height (ft): 

Tank Dlameter (ft): 

Working Loss Product Factor: 


Total Losses (Jb): 

130.0000 

0.0090 
164,505.7600 

20.0000 
1.0000 

8,225.2880 
14.0000 
10.0000 

1.0000 

5.8151 
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TANKS 4.0.9d 
Emissions Report - Detail Format 
Individual Tank Emission Totals 

Emissions Report for: Annual 

DT3 - Vertical Fixed Roof Tank 
Galveston, Texas 

11 Losses(lbs) I 
!components II Working Lossll Breathing Loss!I Total Emissions! 

!Distillate fuel oil no. 2 II 4.5611 1.2611 5.821 
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Texas Commission on Environmental Quality 

Table 4 


Combustion Units 


Emission Point Number (from Flow Diagram): VC1 (same as VC2, VC3) 

Model Number (if available): Zm-333-1365-3/09/08-DB/K/SS 

Name of Device: Vapor Combustor 

Material 

Crude oil Vapor 

Minimum Value Expected 
lb/hr 

See Table SD, 6D (Appendixg 

Average Value Expected 
lb/hr 

Design Maximum 
lb/hr 

Gross heating value of waste material as Btu/lb (Wet Basis ifapplicable): 18,352 Btu/lb (crude oil) 

Air Supplied for Waste Material in SCFM (70°F and 14.7 psia) 

Minimum: Maximum: 

Waste Material of Contaminated Gas - Total Flow Rate 

Minimum Expected (lb/hr): See Table 7D, 8D, App. D Design Maximum (lb/hr): 

Waste Material of Contaminated Gas - Inlet Temperature 

Minimum Expected ("F): Ambient 

Material 

Propane (enrichment gas) 

Propane (pilot gas) 

Minimum Value Expected 
lb/hr 

Gross heat value of fuel (Btu/lb): 21,564 

Average Value Expected 
lb/hr 

Air Supplied for Fuel in SCFM (70°F and 14.7 psia) 

Minimum: 3 - 5 HP 480 V TEFC motor drives the blowers Maximum: 

Design Maximum 
lb/hr 

Variable 

1scfm per pilot (3 pilots) 

*Describe how waste material is introduced into combustion unit on an attached sheet. Supply drawings, 
dimensioned and to scale to show clearly the design and operation of the unit. 

TCEQ-10159 (APDG 5564v3, Revised 06/16) Table 4 

This form is for use by facilities subject to air quality permit requirements and 

may be revised periodically. Pagel of 2 




Texas Commission on Environmental Quality 

Table 4 


Combustion Units 


Material 

Approx. C02 - 3.92 mol% 

Minimum Value Expected Average Value Expected Design Maximum lb/hr 
lb/hr lb/hr 

7.26 MMscfh per stack 

Approx. H20 - 5.23 mol% (total 3 stacks for 3 units) 

Approx. N2 - 77.11 mol% 

02:14.18mol%, HC:0.08m% 

Temperature at stack exit (°F): 1,200 min operating temperature for VCU 

Total Flow Rate of Flue Gas Released Ob/hr) 

Minimum Expected: Maximum Expected: 7.26 MMscfh per stack 

Velocity at Stack Exit of Flue Gas Released (ft/sec) 

Chamber Volume from Drawing (ft'): Available during detailed engineering 

Chamber Velocity at Average Chamber Temperature (ft/sec): 

Average Chamber Temperature (°F): Average Residence Time (sec): 

Exhaust Stack Height (ft): 185 (above mean sea level) Exhaust Stack Diameter (ft): 10 

Number and Type of Catalyst Elements: Not applicable 

Catalyst Bed Velocity (ft/sec): 

Maximum Flow Rate per Catalytic Unit 
(Manufacturer's Specifications) Specify Units: Not applicable 

Attach separate sheets as necessary providing a description of the combustion unit, including details 
regarding principle of operation and the basis for calculating its efficiency. Supply an assembly drawing, 
dimensioned and to scale, to show clearly the design and conditions. Submit explanations on control for 
temperature, air flow rates, fuel rates, and other operation variables. 

TCEQ·10159 (APDG 5564v3, Revised 06/16) Table 4 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. Page 2 of 2 



Texas Commission on Environmental Quality 

Table 7(a) 


Vertical Fixed Roof Storage Tank Summary 


Applicant's Name: SPOT DWP 

Location (indicate on plot plan and provide coordinates): 

Tank No.: 1 (Same as DST2) Emission Point No. (EPN) (from flow diagram): DST1 

FIN: CIN: 

Status: ~NewTank D Altered Tank D Relocation D Change of Service 

Dimensions 

Shell Height (fr.): 24 Diameter (fr.): 15.5 Maximum Liquid Height (fr.): 22.2 

Nominal Capacity or Working Volume (gallons): 31,332 Turnovers per year: 20 

Net Throughput (gallons/year): 635,343.33 Maximum Filling Rate (gallons/hour): 

Paint Characteristics 

Shell Color/Shade: ~ White/White D Aluminum/Specular D Aluminum/Diffuse 

D Gray/Light D Gray /Medium 181 Red/Primer 

D Other: 

Shell Condition: ~Good 0Poor 

Roof Color/Shade: 181 White/White D Aluminum/Specular D Aluminum/Diffuse 

D Gray/Light D Gray /Medium D Red/Primer 

D Other: 

Roof Condition: IBl Good 0Poor 

Rood Characteristics 

Roof Type: 18] Dome 0Cone 

Roof Height (not including shell height) (fr.): See TANKS Program run provided in Appendix D 

Radius (Dome Roof Only) (fr.) Slope (Cone Roof Only) (fr/fr) 

Breather Vent Settings 

Combination Vent Valve Number: 

Combination Vent Valve Pressure Setting (psig): 

Combination Vent Valve Vacuum Setting (psig): 

SPECIFY "Atmosphere" or Discharging to (name of abatement device): 

Pressure Vent Valve Number: 

Pressure Vent Valve Pressure Setting (psig): 

SPECIFY "Atmosphere" or Discharging to (name ofabatement device): 

TCEQ - 10165 (APDG 6197v2, Revised 09/16) Table 7(a) 

This form is for use by facilities subject to air quality permit requirements and may be revised periodically. Page 1 of2 




Texas Commission on Environmental Quality 

Table 7(a) 


Vertical Fixed Roof Storage Tank Summary 


Tank No.: 1 

Breather Vent Settings (continued) 

Vacuum Vent Valve Number: 

Vacuum Vent Valve Vacuum Setting (psig): 

Open Vent Valve Number: 

Chemical Category: 0 Organic Liquid 0 Petroleum Distillates 0 Crude Oils 

~ Single (Complete Section 111.1.) 0 Multi-Component Liquid (Complete Section III.2.) 

I. Single Component Information 

Chemical Name: Distillate fuel oil no. 2 

CAS Number: 

Average Liquid Surface Temperature (F): 71.54 

True Vapor Pressure at Average Liquid Surface Temperature (psia): 0.0095 

Liquid Molecular Weight: 130 

2. Multiple Component Information 

Mixture Name: 

Average Liquid Surface Temperature (F): 

Minimum Liquid Surface Temperature ("F): 

Maximum Liquid Surface Temperature (F): 

True Vapor Pressure at Average Liquid Surface Temperature (psia): 

True Vapor Pressure at Minimum Liquid Surface Temperature (psia): 

True Vapor Pressure at Maximum Liquid Surface Temperature (psia): 

Liquid Molecular Weight: 

Vapor Molecular Weight: 

Chemical Components Information 

TCEQ- 10165 (APDG 6197v2, Revised 09/16) Table 7(a) 
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. Page 2 of 2 



Texas Commission on Environmental Quality 

Table 7(a) 


Vertical Fixed Roof Storage Tank Summary 


Applicant's Name: SPOT DWP 

Location (indicate on plot plan and provide coordinates): 

Tank No.: 3 (Crane Storage Tank) Emission Point No. (EPN) (from flow diagram): DST3 

FIN: CIN: 

Status: ~NewTank D Altered Tank D Relocation D Change of Service 

Dimensions 

Shell Height (ft.): 15 	 Diameter (ft.): 10 Maximum Liquid Height (ft.): 14 

Nominal Capacity or Working Volume (gallons): 8,316 Turnovers per year: 20 

Net Throughput (gallons/year): 168,630.00 Maximum Filling Rate (gallons/hour): 

Paint Characteristics 

Shell Color/Shade: 	 ~ White/White D Aluminum/Specular D Aluminum/Diffuse 

D Gray /Light D Gray /Medium 18] Red/Primer 

D Other: 

Shell Condition: ~Good 	 0Poor 

Roof Color/Shade: ~ White/White D Aluminum/Specular D Aluminum/Diffuse 

D Gray/Light D Gray /Medium D Red/Primer 

D Other: 

Roof Condition: ~Good 0Poor 

Rood Characteristics 

Roof Type: [8J Dome Dcone 

Roof Height (not including shell height) (ft.): 

Radius (Dome Roof Only) (ft.) Slope (Cone Roof Only) (ft/ft) 

Breather Vent Settings 

Combination Vent Valve Number: 

Combination Vent Valve Pressure Setting (psig): 

Combination Vent Valve Vacuum Setting (psig): 

SPECIFY "Atmosphere" or Discharging to (name of abatement device): 

Pressure Vent Valve Number: 

Pressure Vent Valve Pressure Setting (psig): 

SPECIFY "Atmosphere" or Discharging to (name of abatement device): 

TCEQ - 10165 (APDG 6197v2, Revised 09/16) Table ?(a) 

This form is for use by facilities subject to air quality permit requirements and may be revised periodically. Page 1of2 
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Texas Commission on Environmental Quality 

Table 7(a) 


Vertical Fixed Roof Storage Tank Summary 


Permit No.: Tank No.: 

Breather Vent Settings (continued) 

Vacuum Vent Valve Number: 

Vacuum Vent Valve Vacuum Setting (psig): 

Open Vent Valve Number: 

Chemical Components Information 

TCEQ - 10165 (APDG 6197v2, Revised 09/16) Table 7(a) 

This form is for use by facilities subject to air quality permit requirements and may be revised periodically. Page 2 of 


Chemical Category: D Organic Liquid D Petroleum Distillates D Crude Oils 

~ Single (Complete Section m.l.) D Multi-Component Liquid (Complete Section ill.2.) 

I. Single Component Information 

Chemical Name: Distillate fuel oil no. 2 

CAS Number: 

Average Liquid Surface Temperature ("F): 69.81 

True Vapor Pressure at Average Liquid Surface Temperature (psia): 0.0090 

Liquid Molecular Weight: 130 

2. Multiple Component Information 

Mixture Name: 

Average Liquid Surface Temperature ("F): 

Minimum Liquid Surface Temperature ("F): 

Maximum Liquid Surface Temperature ("F): 

True Vapor Pressure at Average Liquid Surface Temperature (psia): 

True Vapor Pressure at Minimum Liquid Surface Temperature (psia): 

True Vapor Pressure at Maximum Liquid Surface Temperature (psia): 

Liquid Molecular Weight: 

Vapor Molecular Weight: 



Texas Commission on Environmental Quality 

Table 29 Reciprocating Engines 


Manufacturer: Model No. Serial No. Manufacture Date: 

Caterpillar 3516C 

Rebuilds Date: No. of Cylinders: Compression Ratio: EPN: 

14.7:1 DGEN1 (also DGEN2) 

Application: D Gas Compression l8:J Electric Generation D Refrigeration D Emergency/Stand by 

l8:] 4 Stroke Cycle D 2 Stroke Cycle D Carbureted D Spark Ignited D Dual Fuel l8:] Fuel Injected 

l8:] Diesel D Naturally Aspirated D Blower /Pump Scavenged D Turbo Charged and J.C. 18] Turbo Charged 

D Intercooled D J.C. Water Temperature ~Lean Bum D Rich Burn 

Ignition/Injection Timing: Fixed: Variable: 

Method ofEmission Control: 

D Stratified Charge 

D NSCR Catalyst 

D JLCC Catalyst 

18] Lean Operation D Parameter Adjustment 

~ Other (Specify): Oxidation Catalyst 

Note: Must submit a copy ofany manufacturer control information that demonstrates control efficiency. 

Is Formaldehyde included in the VOCs? l8J Yes D No 

I. 	 Submit a copy ofthe engine manufacturer's site rating or general rating specification data. 
2. 	 Submit a typical fuel gas analysis, including sulfur content and heating value. For gaseous fuels, provide mole 

percent of constituents. 
3. 	 Submit description of air/fuel ratio control system (manufacturer information is acceptable). 

TCEQ-10195 (Revised 11/17) Table 29 Reciprocating Engines 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. Page 1 oft 



Texas Commission on Environmental Quality 

Table 29 Reciprocating Engines 


Manufacturer: Model No. Serial No. Manufacture Date: 
Caterpillar C15 

Rebuilds Date: No. of Cylinders: Compression Ratio: EPN: 

6 17:1 PC1 (also PC2) 

Application: D Gas Compression D Electric Generation D Refrigeration D Emergency/Stand by 

~ 4 Stroke Cycle D 2 Stroke Cycle D Carbureted D Spark Ignited D Dual Fuel ~ Fuel Injected 

181 Diesel D Naturally Aspirated D Blower /Pump Scavenged D Turbo Charged and J.C. 181 Turbo Charged 

D Intercooled D J.C. Water Temperature D Lean Bum D Rich Bum 

Ignition/Injection Timing: Fixed: Variable: 

Method ofEmission Control: 

D Stratified Charge 

D NSCR Catalyst 

D JLCC Catalyst 

D Lean Operation 

D Other (Specify): 

Note: Must submit a copy ofany manufacturer control information that demonstrates control efficiency. 

I. Submit a copy of the engine manufacturer's site rating or general rating specification data. 
2. Submit a typical fuel gas analysis, including sulfur content and heating value. For gaseous fuels, provide mole 

percent of constituents. 
3. Submit description of air/fuel ratio control system (manufacturer information is acceptable). 

TCEQ-10195 (Revised 11/17) Table 29 Reciprocating Engines 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. Page 1 oft 



Texas Commission on Environmental Quality 

Table 29 Reciprocating Engines 


Manufacturer: Model No. Serial No. Manufacture Date: 
C18 


Rebuilds Date: 


Caterpillar 

No. of Cylinders: 
 Compression Ratio: 
 EPN: 

16.5:1 EDGEN 

Application: D Gas Compression D Electric Generation D Refrigeration 18:1 Emergency/Stand by 


~ 4 Stroke Cycle D 2 Stroke Cycle D Carbureted D Spark Ignited D Dual Fuel D Fuel Injected 


18:1 Diesel D Naturally Aspirated D Blower /Pump Scavenged D Turbo Charged and J.C. 18:1 Turbo Charged 

D Intercooled D J.C. Water Temperature D Lean Bum D Rich Burn 

Ignition/Injection Timing: Fixed: Variable: 

Method ofEmission Control: 

D Stratified Charge 

D NSCR Catalyst 

D JLCC Catalyst 

D Lean Operation 

D Other {Specify): 

Note: Must submit a copy ofany manufacturer control information that demonstrates control efficiency. 

I. Submit a copy ofthe engine manufacturer's site rating or general rating specification data. 
2. Submit a typical fuel gas analysis, including sulfur content and heating value. For gaseous fuels, provide mole 

percent of constituents. 
3. Submit description of air/fuel ratio control system (manufacturer information is acceptable). 

TCEQ~10I95 (Revised 11/17) Table 29 Reciprocating Engines 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. Page 1 oft 



Texas Commission on Environmental Quality 

Table 29 Reciprocating Engines 


Method of Emission Control: 

0 Stratified Charge 

0 NSCR Catalyst 

0 JLCC Catalyst 

0 Lean Operation 

0 Other (Specify): 

Note: Must submit a copy ofany manufacturer control information that demonstrates control efficiency. 

Is Formaldehyde included in the voes? D Yes D No 

I. Submit a copy of the engine manufacturer's site rating or general rating specification data. 
2. Submit a typical fuel gas analysis, including sulfur content and heating value. For gaseous fuels, provide mole 

percent of constituents. 
3. Submit description of air/fuel ratio control system (manufacturer information is acceptable). 

Manufacturer: 

Caterpillar 

Model No. 
3508 

Serial No. Manufacture Date: 

Rebuilds Date: No. of Cylinders: Compression Ratio: EPN: 

8 13:1 DFP1(same as DFP2) 

Application: 0 Gas Compression 0 Electric Generation 0 Refrigeration 181 Emergency/Stand by 

1814 Stroke Cycle 0 2 Stroke Cycle 0 Carbureted 0 Spark Ignited 0 Dual Fuel 181 Fuel Injected 

181 Diesel 0 Naturally Aspirated 0 Blower /Pump Scavenged 0 Turbo Charged and LC. 181 Turbo Charged 

0 Intercooled 0 LC. Water Temperature 0 Lean Burn 0 Rich Burn 

Ignition/Injection Timing: Fixed: Variable: 

TCEQ-10195 (Revised 11/17) Table 29 Reciprocating Engines 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. Page 1of1 
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RBLC ENTRIES FOR MARINE LOADING 1/l/ZOOS-11/S/ZOlS 

FACILITY NAME PROCESS NAME PRIMARY EMISSION CASE-BY PERMIT location 
RBLC ID Location PROCESS TYPE - THROUGHPUT FUEL POLLUTANT LIMIT UNITS CONTROL METHOD DESCRIPTION CASE BASIS DATE 

TX-0799 Beaumont Terminal Marine Loading voe 24.5 Tons/Yr Vapor combustor unit, 99.8% cap. BACT-PSD 6/8/2016 Onshore 

Jefferson Co, TX 42.010 efficiency for ocean ships MACT 

co 0.3 Lb/MMBtu Good combustion practices BACT-PSD 

180.3 Tons/Yr 

C02e 92,415 Tons/Yr Vapor combustor unit, 99.8% cap. BACT-PSD 

efficiency for ocean ships 

TX-0752 Ingleside Terminal-Oxy Oil Loading (barge and ship loading) voe 126.1 Tons/Yr Vapor combustor unit, 99% BACT-PSD 6/22/2015 Onshore 

San Patricio Co, TX 42.010 collection efficiency for ships, NSPS, MACT, 

99%DRE SIP 
TX-0825 Pasedena Terminal Marine Vessel Ship Loading (Crude oil and voe 1 Mg/Ltr Captured vapor~ routed to vapor LAER 7/14/2017 Onshore 

Harris Co, TX condensate) 71.36 Tons/Yr recovery unit (VRU). MACT 

42.004 - 30,000 Bbl/Hr 

Marine Barge Loading voe 71.36 Tons/Yr 100% of vapors captured with LAER 
42.004-10,000 Bbl/Hr at barge docks, 20,000 vacuum loading and routed to MACT 
Bbl/Hr at sl,.1p docks VRU. 

Uncaptured Marine Loading Fugitives from voe 23.66 Tons/Yr 99.89% collection efficiency, test LAER 
Ships 3 ships/yr for 5 years MACT 

42.004 

TX-0818 Fuel Oil Terminal- HFOTCO Marine Loading voe VCU with 99.9% ORE, 99.5 % LAER 4/26/2017 Onshore 

Harris Co, TX 42.004- 30,000 Bbl/Hr collection efficiency SIP 
TX-0808 Houston Fuel Oil Terminal  Marine Loading voe VCU with 99.9% DRE, 99.5 % LAER 9/2/2016 Onshore 

HFOTCO 42.004- 67,600,600 Bbl/Yr collection efficiency SIP 
Harris Co, TX 

TX-0800 Corpus Crude Oil Terminal Marine Loading voe 351 Tons/Yr VCU with 95 % capture efficiency BACT-PSD 6/22/2016 Onshore 

Nueces Co, TX 42.004- 20,000,000 Bbl/Yr for ocean-going vessels MACT 

TX-0772 Port of Beaumont Petroleum Petroleum liquid Marketing voe 755 Tons/Yr VCU with 99% ORE for inerted BACT-PSO 11/6/2015 Onshore 
Transload Terminal (PBPTI) 42.004 - 45,000 Bbl/Hr 660.32 Tons/Yr vessels MACT 

Orange Co, TX 

C02e 221,357 Tons/Yr Three VCUs for crude oil loading BACT-PSD 

into marine vessels. Temporary 

VCUs fo pigging. 

TX-0765 Sunoco Marine Vessel Loading Petroleum Liquid Marketing voe 97.36 Tons/Yr VCU with 99% DRE for inerted BACT-PSD 9/18/2015 Onshore 
Operations 42.004 - 100 MMbbl/Yr vessels NESHAP 

Jefferson Co, TX Loading crude oil/etc. into marine vessels 

TX-0745 Texas Dock and Rail Petroleum Liquid Marketing voe 74.35 Tons/Yr Vapor recovery unit with 95% BACT-PSO 6/3/2015 Onshore 
Nueces Co, TX 42.004-157 MMbbl/Yr 126.32 Tons/Yr capture MACT 

Loading crude oil/etc. into marine vessels 

(ships and barges). 



TX-0731 	 Corpus Christi Terminal Condensate Petroleum Liquid Marketing voe Marine vessel loading using BACT-PSD 4/10/2015 Onshore 

Splitter 42.004- 20,000 Bbl/Hr/vessel bottom or submerged fill. VCU 

Nueces Co, TX Loading crude oil/etc. into marine vessels with 99.5% DRE. 

(ships and barges). 

Key: 
BACT =Best Available Control Technology. 

BBi = Barrels 

Btu = British Thermal Units 

CO = Carbon monoxide. 

C02e = Carbon dioxide equivalents 

DRE= Destruction efficiency 

G= Grams 

Hp = Horsepower 

Hr= Hour 

LAER =lowest Acheivable Emission Rate 

Lb= Pound 

ltr =Liter 

MACT = Most Available Control Technology 

Mg= 

MM= Million 

NESHAP =National Emission Standard for Hazardous Air Pollutants 

NSPS = New Source Performance Standards 

PSD =Prevention of Significant Deterioration 

SIP= State Implementation Plan 

S02 = Sulfur dioxide 

TX= Texas 


VCU = Vapor Combustion Unit 


voe= Volatile organic compounds 


VRU =Vapor Recovery Unit 


Yr= Year 

' 




RBLC ENTRIES FOR OTHER COMBUSTION 1/1/2008 -11/S/2018 

PROCESS NAME PRIMARY EMISSION CONTROL METHOD CASE-BY PERMIT Location 
RBLC ID FACILITY NAME PROCESS TYPE-THROUGHPUT FUEL POLLUTANT LIMIT UNITS DESCRIPTION CASE BASIS DATE 

TX-0811 Linear Alpha Olefins Plant Other Combustion (TO and VCU) NO, 0.06 Lb/MMBtu Low NOx burners LAER 11/3/2016 onshore 
Brazoria Co, TX 19.900 SIP 

TX-0682 Galena Park Terminal vapor Combustion Units NO, vcu minimize voe emissions LAER 6/12/2013 Onshore 
Harris Co, TX 19.900 from marine loading. 99 .8% NSPS 

Key: 
Btu= British Thermal Units TO= Thermal oxidizer 

LAER = LowestAcheivable Emission Rate TX= Texas 
Lb= Pound ULSD = Ultra low sulfur diesel 

MM= Million VCU =Vapor combustion units 
NOx = Nitrogen oxide VOC = Volatile organic compounds 

NSPS = New Source Performance Standards Yr= Year 
SIP= State Implementation Plan 



RBLC ENTRIES FOR IC ENGINES >500 HP 1/1/2008 - 11/28/2018 

RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS_NAME PROCCESST PRIMARY FUEL THROUGH UNITS POLLUTANT CONTROL_METHOD_DESCRIPTION CASE-BY-CASE OTHER 
AK-0071 INTERNATIONAL STATION 12/20/2010 &nbsp;ACT Cat 3215C Black Start Generator(: 17.11 ULSD 1500 KW-e NO' Turbocharger and Aftercooler BACT·PSD 

POWER PLANT 12/20/2010 &nbsp;ACT Cat 3215C Black Start Generator(: 17.11 ULSD 1500 KW-e Particulate matter Good Combustion Practices BACT·PSD 

12/20/2010 &nbsp;ACT Cat 3215C Black Start Generator{: 17.11 ULSD 1500 KW-e Particulate matter, total EGood Combustion Practices SACT·PSD 

12/20/2010 &nbsp;ACT Cat 3215C Black Start Generator{: 17.11 ULSD 1500 KW-e Particulate matter, total! Good Combustion Practices SACT-PSD 

AK-0072 DUTCH HARBOR POWER 07/14/2011 &nbsp;ACT EU 15 Caterp!llar C-280·16 17.11 ULSD 4400 KW NOx Engine has turbo charger and after cooler installe• SACT-PSD NSPS 

PLANT 07/14/2011 &nbsp;ACT EU 15 Caterpillar C-280-16 17.11 ULSD 4400 KW Particulate matter, filtera Positive Crankcase Ventilation Installed as part of SACT·PSD NSPS 

AK-0073 	 INTERNATIONAL STATION 12/20/2010 &nbsp;ACT Fuel Combustion 17.11 Dlesel 1500 kW-e NOx Slack Start diesel fired engine EU 13 shall be equl1 BACT-PSD NSPS 
POWER PLANT 12/20/2010 &nbsp;ACT Fuel Combustion 17.11 Diesel 1500 kW-e Particulate matter, total! Black Start diesel fired engine EU 13 shall be equi1 BACT-PSD 

AK-0076 POINTTHOMSON 08/20/2012 &nbsp;ACT combustion of Diesel by ICEs 17.11 ULSD 1750 kW NOx BACT-PSD NSPS 
PRODUCTION FACILITY 08/20/2012 &nbsp;ACT Combustion of Diese! by IC Es 17.11 UlSD 1750 kW Carbon Monoxide BACT·PSD NSPS 

08/20/2012 &nbsp;ACT Combustion of Diesel by IC Es 17.11 ULSD 1750 kW Particulate matter, total &lt; 2.5 Aµ {TPM2.5) BACT-PSD NSPS 

08/20/2012 &nbsp;ACT Combustion of Diesel by !CEs 17.11 ULSD 1750 kW Carbon Dioxide Good Combustion Practices and 40 CFR 60 Subpar BACT-PSD 

AK-0081 POINTTHOMSON 06/12/2013 &nbsp;ACT Combustion 17.11 ULSD 610 hp Particulate matter, total! Good operation and combustion practices OTHER CASE-BY- NSPS 
PRODUCTION FACIUTY 06/12/2013 &nbsp;ACT Combustion 17.11 ULSD 610 hp Carbon Dioxide Equivalen Good Combustion and Operating Practices OTHER CASE-BY-CASE 

AK-0082 POlNTTHOMSON 01/23/2015 &nbsp;ACT Emergency Camp Generators 17.11 ULSD 2695 hp NO• SACT·PSD 
PRODUCTION FACILITY 01/23/2015 &nbsp;ACT EmergencyCampGenerators 17.11 ULSD 2695 hp Carbon Monoxide SACT·PSD 

01/23/2015 &nbsp;ACT Emergency Ca mp Generators 17.11 ULSD 2695 hp Particulate matter, filterable &It; 10 Aµ {FPMlO) BACT-PSD 

01/23/2015 &nbsp;ACT Emergency Camp Generators 17.11 ULSD 2695 hp Particulate matter, filterable &It; 2.5 Aµ {FPM2.5) BACT-PSD 

01/23/2015 &nbsp;ACT Emergency Camp Generators 17.11 ULSD 2695 hp voe BACT·PSD 

01/23/2015 &nbsp;ACT Emergency Camp Generators 17.11 ULSD 2695 hp Carbon Dioxide Equivalent {C02e) BACT·PSD 

01/23/2015 &nbsp;ACT Fine Water Pumps 17.11 ULSD 610 hp NO' BACT-PSD 

01/23/2015 &nbsp;ACT Fine Water Pumps 17.11 ULSD 610 hp Carbon Monoxide BACT-PSD 

01/23/2015 &nbsp;ACT Fine Water Pumps 17.11 ULSD 610 hp Particulate matter, fl!terab!e &It; 10 Aµ (FPM10) SACT-PSD 

01/23/2015 &nbsp;ACT Fine Water Pumps 17.11 ULSD 610 hp Partlculate matter, filterable &It; 2.5 Aµ (FPM2.5) SACT-PSD 

01/23/2015 &nbsp;ACT Fine Water Pumps 17.11 ULSD 610 hp voe BACT-PSD 

01/23/2015 &nbsp;ACT Fine Water Pumps 17.11 ULSD 610 hp Carbon Dioxide Equivalent {C02e) SACT·PSD 

01/23/2015 &nbsp;ACT Bulk Tank Generator Engines 17.11 ULSD 891 hp NO• BACT-PSD 

01/23/2015 &nbsp;ACT Bulk Tank Generator Engines 17.11 ULSD 891 hp Carbon Monoxide BACT-PSD 

01/23/2015 &nbsp;ACT Bulk Tank Generator Engines 17.11 ULSD 891 hp Particulate matter, filterable &It; 10 Aµ {FPM10) BACT-PSD 

01/23/2015 &nbsp;ACT Bulk Tank Generator Engines 17.11 ULSD 891 hp Particulate matter, filterable &11; 2.5 Aµ (FPM2.5) BACT-PSD 

01/23/2015 &nbsp;ACT Bulk Tank Generator Engines 17.11 ULSD 891 hp voe BACT-PSO 

01/23/2015 &nbsp;ACT Bulk Tank Generator Engines 17.11 ULSD 891 hp Carbon Dioxide Equivalent (C02e) SACT-PSD 

~AK-0084 DONLIN GOLD PROJECT 06/30/2017 &nbsp;ACT Black Start and Emergency Intern a 17.11 Diesel 1500 kWe NO• Good Combustion Pract!ces BACT-PSD NSPS 

06/30/2017 &nbsp;ACT Slack Start and Emergency Intern a 17.11 Diesel 1500 kWe Carbon Monoxide Good Combustion Practices SACT·PSD NSPS 

06/30/2017 &nbsp;ACT Slack Start and Emergency lnterna 17.11 Diesel 1500 kWe Particulate matter, total {Clean Fuel and Good Combustion Practices SACT-PSD NSPS 

06/30/2017 &nbsp;ACT Slack Start and Emergency fnterna 17.11 Dlesel 1500 kWe Particulate matter, total! Clean Fuel and Good combustion Practices BACT-PSD NSPS 

06/30/2017 &nbsp;ACT Black Start and Emergency lnterna 17.11 Diesel 1500 kWe Particulate matter, total~ Clean Fuel and Good combustion Practices BACT·PSD NSPS 

06/30/2017 &nbsp;ACT Black Start and Emergency lnterna 17.11 Diesel 1500 kWe Carbon Dioxlde EquivalenGood Combustion Practices BACT·PSD NSPS 

06/30/2017 &nbsp;ACT Fire Pump Diesel Internal Combus 17.21 Diesel 252 hp NOx Good Combustion Practices BACT-PSD NSPS 

05/30/2017 &nbsp;ACT Fire Pump Diesel Internal Combus 17.21 Diesel 252 hp Carbon Dioxide EquivalenGood Combustion Practices BACT-PSD NSPS 

06/30/2017 &nbsp;ACT Fire Pump Diesel Internal Combus· 17.21 Diesel 252 hp Carbon MonoKide Good Combustion Practices SACT-PSD NSP5 

06/30/2017 &nbsp;ACT Fire Pump Diesel Internal Combus· 17.21 Dies el 252 hp Particulate matter, total (Clean Fuel and Good Combustion Practices SACT-PSD NSP5 

06/30/2017 &nbsp;ACT Fire Pump D!esel Internal Combus· 17.21 Diesel 252 hp Particulate matter, total l Clean Fue!'and Good Combustion Practices SACT·PSD NSPS 

06/30/2017 &nbsp;ACT Fire Pump Dlesel Internal COmbus· 17.21 Diesel 252 hp Particulate matter, tota! l Clean Fuel and Good Combustion Practices SACT-PSD NSPS 

05/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Olesel and NG 143.5 MMBtu/hr VOC Oxidation Catalyst and Good Combustion Practice BACT-PSD 



RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS_NAME PROCCESST PRIMARY FUEL THROUGH UNITS POLLUTANT CONTROL_METHOD_DESCRIPTION CASE-BY-CASE OTHER 

06/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Diesel and NG 143.5 MMBtu/hr Particulate matter, total (Clean Fuel and Good Combustion Practices BACT-PSD 

06/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Diesel and NG 143.S MMStu/hr Particulate matter, filtera Clean Fuel and Good Combustion Practices BACT-PSD 

06/30/2017 &nbsp;ACT Twelve {12) Large ULSD/Natural G 17.11 Diesel and NG 143.5 MMStu/hr Particulate matter, total ~C!ean Fuel and Good Combustion Practlces BACT·PSD 

06/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Diesel and NG 143.5 MMStu/hr Particulate matter, fi!tera C!ean Fuel and Good Combustion Practices SACT-PSD 

06/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Diesel and NG 143.5 MMStu/hr Particulate matter, total 1C!ean Fuel and Good Combustion Practices SACT-PSD 

06/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Diesel and NG 143.5 MMStu/hr Particulate matter, filtera Clean Fuel and Good Combustion Practices BACT-PSD 

06/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Diesel and NG 143.5 MMStu/hr NOx Selective Catalytic Reduction (SCR) and Good Corr BACT-PSO 

06/30/2017 &nbsp;ACT Twelve (12) Large ULSD/Natural G 17.11 Diesel and NG 143.5 MMStu/hr Carbon Monoxide Oxidation Catalyst and Maintain Good Combustio SACT-PSD 

06/30/2017 &nbsp;ACT Twelve (12) large ULSD/Natural G 17.11 Diesel and NG 143.5 MMStu/hr Carbon Dioxide Equlvalen Good cumbustion Practices BACT-PSD 

AL-0251 HILLABEE ENERGY CENTER 09/24/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 600 EKW NOx GOOD COMBUSlTON PRACTICES BACT-PSD 

09/24/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 600 EKW Particulate matter, tota! {LOW SULFUR DIESEL FUEL BACT-PSD 

09/24/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 600 EKW Sulfur Dioxide (502) LOW SULFUR DIESEL FUEL BACT-PSD 

09/24/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DJESEL 600 EKW Carbon Monoxide GOOD COMBUSllON PRACTICES BACT-PSD 

09/24/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 D!ESEL 600 EKW voe GOOD COMBUSllON PRACTICES BACT-PSD 

AL-0301 NUCOR STEEL TUSCALOOSA, 

INC. 
07/22/2014 &nbsp;ACT 

07/22/2014 &nbsp;ACT 

DIESEL FIRED EMERGENCY GENER, 

DIESEL FIRED EMERGENCY GENER, 

17.11 

17.11 

O!ESEL 

DIESEL 

800 HP 

800 HP 

Particulate matter, filterable (FPMJ 

NO' 

BACT-PSD 

BACT-PSD 

NSPS, MACT 

NSPS, MACT 

07/22/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER• 17.11 DIESEL 800 HP Carbon Monoxide BACT-PSD NSPS, MACT 

*AL-0318 TALLADEGA SAWMILL 12/18/2017 &nbsp;ACT 2SO Hp Emergency Cl, Diesel-fired 17.11 D!esel 0 Particulate matter, total {TPM) N/A 

12/18/2017 &nbsp;ACT 2SO Hp Emergency Cl, Diesel-fired 17.11 Dlesel 0 Particulate matter, total &It; 10 Aµ (TPM10) N/A 

12/18/2017 &nbsp;ACT 2SO Hp Emergency Cl, Diesel-fired 17.11 Diesel 0 Particulate matter, total &It; 2.S Aµ (TPM2.S) N/A 

12/18/2017 &nbsp;ACT 250 Hp Emergency Cl, Diesel-fired 17.11 Diesel Carbon Monoxide N/A 

12/18/2017 &nbsp;ACT 250 Hp Emergency Cl, Diesel-fired 17.11 Diesel NO' N/A 

12/18/2017 &nbsp;ACT 250 Hp Emergency Cl, Diesel-fired 17.11 Diesel Sulfur Oxides (SOx) N/A 

12/18/2017 &nbsp;ACT 250 Hp Emergency Cl, Diesel-fired 17.11 Diesel voe N/A 

12/18/2017 &nbsp;ACT 250 Hp Emergency Cl, Diesel-fired 17.11 Diesel 0 Formaldehyde N/A 

12/18/2017 &nbsp;ACT 250 Hp Emergency Cl, Diesel-fired 17.11 Diesel 0 Acetaldehyde N/A 
AR-0140 B!G RIVER STEEL LLC 09/18/2013 &nbsp;ACT EMERGENCY GENERATORS 17.11 DIESEL lSOO KW Partlcu!ate matter, filtera GOOD OPERATING PRACTICES, LIMITED HOURS OIBACT-PSD 

09/18/2013 &nbsp;ACT EMERGENCY GENERATORS 17.11 DIESEL lSOO KW Particulate matter, total! GOOD OPERATING PRACTICES, LIMITED HOURS 01 BACT-PSO 

09/18/2013 &nbsp;ACT EMERGENCY GENERATORS 17.11 DIESEL lSOO KW Partlculate matter, total~ GOOD OPERATING PRACTICES, tlMITED HOURS 01 BACT-PSD 

09/18/2013 &nbsp;ACT EMERGENCY GENERATORS 17.11 DIESEL 1500 KW Nitrous Ox!de {N20) GOOD COMBUSllON PRACTICES BACT-PSO 

09/18/2013 &nbsp;ACT EMERGENCY GENERATORS 17.11 DIESEL 1500 KW Visible Emissions (VE) GOOD OPERATING PRACTICES, LIMITED HOURS 01 BACT-PSD 

09/18/2013 &nbsp;ACT EMERGENCY GENERATORS 17.ll DIESEL 1500 KW Sulfur Dioxide (502) GOODO BACT-PSD 

CA-1191 VICTORVILLE 2 HYBR!D 03/11/2010 &nbsp;ACT EMERGENCY ENGINE 17.ll D!ESEL 2000 KW Carbon Monoxide OPERATIONAL RESTRICTION OF SO HR/YR BACT-PSD 
POWER PROJECT 03/11/2010 &nbsp;ACT EMERGENCY ENGINE 17.11 DIESEL 2000 KW NO' OPERATIONAL RESTRICTION OF SO HR/YR BACT-PSD 

03/11/2010 &nbsp;ACT EMERGENCY ENGINE 17.11 DIESEL 2000 KW Particulate matter, total (OPERATIONAL RESTRICTION OF SO HR/YR; USE OF BACT·PSD 

03/11/2010 &nbsp;ACT EMERGENCY ENGINE 17.11 DIESEL 2000 KW Particulate matter, total !OPERATIONAL RESTRICTION OF 50 HR/YR; USE OF BACT-PSD 

CA-1212 PALMDALE HYBRID POWER 10/18/2011 &nbsp;ACT EMERGENCY !C ENGINE 17.11 DIESEL 2683 HP NO~ BACT-PSD 
PROJECT 10/18/2011 &nbsp;ACT EMERGENCY re ENGINE 17.11 DIESEL 2683 HP Carbon Monoxide BACT-PSD 

10/18/2011 &nbsp;ACT EMERGENCY IC ENGINE 17.11 DIESEL 2683 HP Particulate matter, total ( USE ULTRA LOW SULFUR FUEL BACT-PSO 

10/18/2011 &nbsp;ACT EMERGENCY IC ENGINE 17.11 DIESEL 2683 HP Particulate matter, total! USE ULTRA LOW SULFUR FUEL BACT-PSD 

10/18/2011 &nbsp;ACT EMERGENCY IC ENGINE 17.11 DIESEL 2683 HP Particulate matter, total! USE ULTRA LOW SULFUR FUEL BACT·PSD 

CA-1219 CITY OF SAN DIEGO PUD 
/PUMP STATION 1) 07/09/2012 &nbsp;ACT IC engine 17.11 dlesel 2722 bhp NO' Tier 2 certified engine and SO hr/yr for M&T OTHER CASE-BY- OTHER 

CA-1220 SAN DIEGO INTERNATIONAL 

AIRPORT 10/03/2011 &nbsp;ACT tCE:Emergency<ompresslon lgniti 17.11 diesel 1881 BHP NO' TIer 2 certified and SO hr/y M&T limit OTHER CASE-BY- OTHER 

CA-1221 PACIFIC BELL 12/05/2011 &nbsp;ACT !CE:Emergency<ompression lgnitl 17.11 diesel 3634 bhp NO' Tier 2 certified and SO hr/yrfor M&T limit OTHER CASE-BY- OTHER 

C0-0067 LANCASTER PLANT 06/04/2013 &nbsp;ACT Emergency Generator 17.11 diesel 199SO gal per year Carbon Dio~ide Equivalen NSPS 1111 compliant. BACT-PSD NSPS, MACT, OPERATING Pl 

' 




RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS_NAME PROCCESST PRIMARY FUEL THROUGH UNITs POLLUTANT CONTROL_METHOD_DESCRIPTION OTHER 

OC-0009 	 BLUE PLAINS ADVANCED 

WASTEWATER TREATEMENT 

PLANT 
03/15/2012 &nbsp;ACT Diesel Emergency Generator 17.11 ULSD 2682 hp NO< 	 LAER NSPS, SIP, OPERATING PERf\ 

FL-0310 SHADY HILLS GENERATING 01/12/2009 &nbsp;ACT 2.5 MW EMERGENCY GENERATOR 17.11 UllRA LOWS OIL 2.S MW Particulate matter, total~ FIRING ULSO WITH A MAXIMUM SULFUR CONTE fl. BACT·PSD NSPS 

STATION 01/12/2009 &nbsp;ACT 2.5 MW EMERGENCY GENERATOR 17.11 ULlRA LOW s OIL 2.5 MW Sulfur Dioxide (S02) FIRING ULTRA LOW SULFUR OIL WITH A MAXI MU BACT-PSD 

01/12/2009 &nbsp;ACT 2.S MW EMERGENCY GENERATOR 17.11 ULlRA LOWS Oll 2.5 MW Hydrocarbons, Total FIRING OF ULTRA LOW SULFUR OJL (ULSO). BACT·PSD 

01/12/2009 &nbsp;ACT 2.S MW EMERGENCY GENERATOR 17.11 UllRA LOWS O!L 2.S MW Particulate matter, total~ FIRING ULSO WITH A MAXIMUM SULFUR CO NTH BACT·PSD NSPS 

01/12/2009 &nbsp;ACT 2.S MW EMERGENCY GENERATOR 17.11 ULTRA LOWS OIL 2.S MW NOx PURCHASE MODEL IS AT LEAST AS STRINGENT AS BACT·PSD NSPS 

01/12/2009 &nbsp;ACT 2.5 MW EMERGENCY GENERATOR 17.11 ULTRA LOW s OIL 2.5 MW Carbon Monoxide PURCHASED MODEL rs AT LEAST AS STRINGENT A BACT·PSD NSPS 

FL-0322 SWEET SORGHUM-TO 12/23/2010 &nbsp;ACT Emergency Generators, Two 2682 17.11 ULSD Carbon Monoxide BACT-PSD 

ETHANOL ADVANCED 12/23/2010 &nbsp;ACT Emergency Generators, TWo 2682 17.11 ULSD Particulate matter, total (TPM) BACT-PSD 
BIOREFINERY 12/23/2010 &nbsp;ACT Emergency Generators, Two 2682 17.11 ULSO NO• BACT-PSD 

FL-0327 ANADARKO- PHEONIX 06/13/2011 &nbsp;ACT Main Propulsion Engines 17.11 Diesel NO• Use of good combustion and maintenance practic BACT-PSO 

PROSPECT 06/13/2011 &nbsp;ACT Emergency Engine 17.11 Diesel NO• timited use of 24 hours/week and recordkeeping' BACT-PSD 

FL·0328 ENI - HOLY CROSS DRILLING 10/27/2011 &nbsp;ACT Main Propulsion Engines 17.11 Diesel "'" Use of good combustion practices based on the ct BACT·PSD 
PROJECT 10/27/2011 &nbsp;ACT Main Propulsion Engines 17.11 Diesel Carbon Monoxide Use of good combustion practices based on the ct BACT·PSD 

10/27/2011 &nbsp;ACT Main Propulsion Engines 17.11 O!esel Particulate matter, filtera Use of good combustion practices based on the c1 BACT·PSD 

1oh1/2011 &nbsp;ACT Main Propulsion Engines 17.11 Diesel Particulate matter, total~ Use of good combustion practices based on the c1 BACf-PSD 

10/27/2011 &nbsp;ACT Main Propulsion Engines 17.11 Diesel Particulate matter, total~ Use of good combustion practices based on the c1 BACT-PSD 

10/27/2011 &nbsp;ACT Main Propulsfon Engines 17.11 D!ese! VOC Use of good combustion practices based on the c1 BACT-PSD 

10/27/2011 &nbsp;ACT Main Propulsion Engines 17.11 Diesel Carbon Dioxide Use of good combustion practices based on the c1 BACT·PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 1and2) 17.11 Diesel NO• Use of certified EPA Tier 1 engines and good coml BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines {units 1 and 2) 17.11 Diesel Carbon Monox!de Use of certified EPA Tier 1 engines and good coml BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines {units 1 and 2) 17.11 Diesel voe Use of certified EPA Tiet 1 engines and good com I BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 1 and 2) 17.11 Diesel Particulate matter, total (Use of certified EPA Tier 1 engines and good com I BACT·PSO 

10/27/2011 &nbsp;ACT Crane Engines (units 1 and 2) 17.11 Diesel carbon Dioxide Use of certified EPA Tier 1 engines and good com I BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units land 2) 17.11 Diesel Particulate matter, total~ Use of certified EPA Tier 1 engines and good com I BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units land 2) 17.11 Oiesel Particulate matter, total~ Use of certified EPA Tier 1 engines and good com I BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 3 and 4) 17.11 D!esel NOx Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 3 and 4) 17.11 Diesel Carbon Monoxide Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 3 and 4) 17.11 Diesel voe Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 3 and 4) 17.11 Diesel Particulate matter, total (Use of good combustion practices, based on the c BACT·PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 3 and 4) 17.11 Diesel Carbon Dioxide Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines (units 3 and 4) 17.11 Diesel Particulate matter, total l Use of certified EPA Tier 1 engines and good coml BACT-PSD 

10/27/2011 &nbsp;ACT Crane Engines {units 3 and 4) 17.11 Diesel Particulate matter, total EUse of certified EPA Tier 1 engines and good com I BACT-PSO 

10/27/2011 &nbsp;ACT Emergency Engine 17.11 Diesel NOK Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Engine 17.11 Diesel Carbon Monoxide Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Engine 17.11 Diesel voc Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Engine 17.11 Diesel Particulate matter, total (Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Engine 17.11 Diesel Carbon Dioxide Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Engine 17.11 Diesel Particulate matter, total~ Use of certified EPA Tier l engines and good com! BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Engine 17.11 Diesel Particulate matter, total~ Use of certified EPA Tier l engines and good com! BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Fire Pump Engine 17.11 Diesel NOx Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Fire Pump Engine 17.11 Diese! VOC Use of good combustion practices, based on the c BACT·PSD 

10/27/2011 &nbsp;ACT Emergency Fire Pump Engine 17.11 Diesel Carbon Monoxide Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Fire Pump Engine 17.11 Diesel Particulate matter, total (Use of good combustion practices, based on the c BACT·PSD 

10/27/2011 &nbsp;ACT Emergency Fire Pump Engine 17.11 Diesel Carbon Dioxide Use of good combustion practices, based on the c BACT-PSD 

10/27/2011 &nbsp;ACT Emergency Fire Pump Engine 17.11 Diesel Particulate matter, total l Use of certified EPA Tier 1 engines and good com I BACT-PSD 
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10/27/2011 &nbsp;ACT Emergency Fire Pump Engine 17.11 Diesel Particulate matter, total l Use of certified EPA Tier 1 engines and good comI BACT·PSD 

FL-0332 HIGHLANDS B!OREF!NERY AND 09/23/2011 &nbsp;ACT 2000 KW Emergency Equipment 17.11 Sulfur Dioxide (S02} See Pollutant Notes. BACT·PSD 

COGENERATION PLANT 09/23/2011 &nbsp;ACT 2000 KW Emergency Equipment 17.11 Carbon Monoxide See Pollutant Notes. BACT·PSD NSPS 

09/23/2011 &nbsp;ACT 2000 KW Emergency Equipment 17.11 Partlculate matter, total (see Pollutant Notes. BACT-PSD NSPS 

09/23/2011 &nbsp;ACT 2000 KW Emergency Equipment 17.11 Nox See Pollutant Notes. BACT·PSD NSPS 

09/23/2011 &nbsp;ACT 600 HP Emergency Equipment 17.11 Ultra-Low Sulfur Oil BACT·PSDCarbon Monoxide See Pollutant Notes. NSPS 

09/23/2011 &nbsp;ACT 600 HP Emergency Equipment 17.11 Ultra-Low Sulfur Oil BACT-PSDNO< See Pollutant Notes. NSPS 

09/23/2011 &nbsp;ACT 600 HP Emergency Equipment 17.11 Ultra-Low Sulfur Oil BACT-PSDSulfur Dioxide (S02) See Pollutant Notes. 

09/23/2011 &nbsp;ACT 600 HP Emergency Equipment 17.11 Ultra-Low Sulfur Oil Particulate matter, total (See Pollutant Notes. BACT·PSD NSPS 
FL-0338 SAKE PROSPECT DRILLING OS/30/2012 &nbsp;ACT Main Propulsion Engines· Develo1 17.11 Diesel NOx Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

PROJECT OS/30/2012 &nbsp;ACT Main Propulsion Engines - Develo1 17.11 Diesel Carbon Monoxide Use of good combustion practices based on the c• BACT-PSO OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines - Develot 17.11 Diesel voe Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines· Develof 17.11 Diesel Particulate matter, filtera Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines· Develof 17.11 Diesel Particulate matter, filtera Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

OS/30/2012 &nbsp;ACT Main Propulsion Engines - Develor 17.11 Diesel Particulate matter, flltera Use of good combustion practices based on the ct BACT-PSD OPERATING PERMIT 

OS/30/2012 &nbsp;ACT Main Propulsion Engines - Develor 17.11 Diesel Carbon Dioxide Equivalen Use of good combustion practices based on the c• BACT-PSD OPERATING PERMIT 

OS/30/2012 &nbsp;ACT Source-Wide Limits 17.11 Diesel Sulfur Dioxide (S02) Use of ultraI low sulfur on fuel. BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines -C.R. Lui. 17.11 Diesel 5875 hp NO< Use of good combustion practices based on the c1 BACT·P5D OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines· C.R. Lui 17.11 Diesel 5875 hp Carbon Monoxide Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines· C.R. Lui 17.11 D!esel 5875 hp voe Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propu!slon Engines - C.R. Lui 17.11 Diesel 5875 hp Particulate matter, filtera Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines - C.R. Lui 17.11 Diesel 5875 hp Particulate matter, flltera Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines - C.R. Lui 17.11 Diesel 5875 hp Particulate matter, flltera Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Main Propulsion Engines - C.R. Lui, 17.11 Diese! 5875 hp Carbon Dioxide Equivalen Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Fast Rescue Craft Diesel Engine - C 17.11 diesel 142 hp NOx Use of good combustion practices based on the Cl BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Fast Rescue Craft Diesel Engine· C 17.11 diesel 142 hp Carbon Dioxide Equiva!en Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT F;ist Rescue Craft Diesel Engine - C 17.11 diesel 142 hp Carbon Monoxide Use of good combustion pract!ces based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Fast Rescue Craft Diesel Engine - C 17.11 diesel 142 hp Partlcu!ate matter, total ( Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Fast Rescue Craft Diesel Engine· C 17.11 diesel 142 hp voe Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator D!esel Englr 17.11 Diesel 2229 hp ""' Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Dlesel Englr 17.11 Diesel 2229 hp voe Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Dlesel Engir 17.11 Diesel 2229 hp Carbon Monoxide Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Engir 17.11 Diesel 2229 hp Partlculate matter, total (Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Engir 17.11 Diesel 2229 hp Particulate matter, total~ Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Engir 17.11 Diesel 2229 hp Particulate matter, total~ Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Engir 17.11 Diesel 2229 hp Carbon Dioxide Equivalen Use of good combustion practices based on the c1 BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Englr 17.11 diesel 2064 hp NOx Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Engir 17.11 diesel 2064 hp Carbon Monoxide Use of good combustion practices based on the c1 BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Engir 17.11 diesel 2064 hp voe Use of good combustion practices based on the c1 8ACT-PSO OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Engir 17.11 diesel 2064 hp Particulate matter, total ( Use of good combustion practices based on the c• BACT-PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator Diesel Eng Ir 17.11 dlesel 2054 hp Particulate matter, total! Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator D!esel Eng Ir 17.11 diesel 2054 hp Particulate matter, total! Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 

05/30/2012 &nbsp;ACT Emergency Generator D!esel Eng Ir 17.11 diesel 2054 hp Carbon Dioxide Equivalen Use of good combustion practices based on the ct BACT·PSD OPERATING PERMIT 
FL·0346 LAUDERDALE PLANT 04/22/2014 &nbsp;ACT Four 3100 kW black start emerger 17.11 ULSD 2.32 MMBtu/hr (H Sulfur Dioxide (S02) ULSO required BACT-PSD NSPS 

04/22/2014 &nbsp;ACT Four 3100 kW black start emerger 17.11 ULSD 2.32 MMBtu/hr (H Carbon Monoxide Good combustion practice BACT-PSD NSPS 

04/22/2014 &nbsp;ACT Four 3100 kW black start emerger 17.11 ULSD 2.32 MMBtu/hr{H Particulate matter, total (Good combustion practice BACT·P5D NSPS 
FL-0347 ANADARKO PETROLEUM 09/16/2014 &nbsp;ACT Main Propulsion Generator Diesel 17.11 D!esel 9910 hp Particulate matter, total! Use of good combustion practices based on the IT 6ACT·P5D OPERATING PERMIT 

CORPORATION - EGOM 09/16/2014 &nbsp;ACT Main Propulsion Generator Diesel 17.11 Oiesel 9910 hp NOx Use of good combustion practices based on the IT BACT-PSD OPERATING PERMIT 



RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS_NAME PROCCESST PRIMARY FUEL THROUGH UNITs POLLUTANT CONTROL_METHOD_DESCRIPTION CASE-BY-CASE OTHER 

09/16/2014 &nbsp;ACT Main Propulsion Generator Diesel 17.11 Diesel 9910 hp Carbon Monoxide Use of good combustion practices based on the rr BACT-PSD OPERATING PERMIT 

09/16/2014 &nbsp;ACT Main Propulsion Generator Diesel 17.11 Diesel 9910 hp Partlcu!ate matter, total {Use of good combustion practices based on the rr BACT-PSD OPERATING PERMIT 

09/16/2014 &nbsp;ACT Main Propulsion Generator D!esel 17.11 Diesel 9910 hp VOC Use of good combustion practices based on the rr BACT-PSD OPERATING PERMIT 

09/16/2014 &nbsp;ACT Main Propulsion Generator Diesel 17.11 Diesel 9910 hp Particulate matter, total! Use of good combustion practices based on the rr BACT-PSD OPERATING PERMIT 

09/16/2014 &nbsp;ACT Emergency Diesel Engine 17.11 Diesel 3300 hp voe Use of good combustion practices based on them BACT-PSD OPERATING PERMIT 

09/16/2014 &nbsp;ACT Emergency Diesel Engine 17.11 Diesel 3300 hp Carbon Monoxide Use of good combustion practices based on them BACT-PSD OPERATING PERMIT 

09/16/2014 &nbsp;ACT Emergency Diesel Engine 17.ll Diesel 3300 hp Particulate matter, total {Use of good combustion practices based on them BACT-P5D OPERATING PERMIT 

09/16/2014 &nbsp;ACT Emergency Diesel Engine 17.11 Diesel 3300 hp NOx Use of good combustion practices based on them BACT-P5D OPERATING PERMIT 

09/16/2014 &nbsp;ACT Source Wide Emissions 17.11 Diesel Sulfur Dioxide (S02) Use diesel fuel with a sulfur content no greater th BACT-PSD OPERATING PERMIT 

09/16/2014 &nbsp;ACT Source Wide Emissions 17.11 Diesel Carbon Dioxide Equivalengood combustion practices based on the most rec BACT-PSD OPERATING PERMIT 

fL-0348 MURPHY EXPLORATION & 05/15/2012 &nbsp;ACT Source Wide Emission Limit 17.11 Diesel Particulate matter, total ( P5D Avoidance Limit BACT-PSD OPERATING PERMIT 
PRODUCTION CO. OS/15/2012 &nbsp;ACT Source Wide Emission Limit 17.11 Diesel Sulfur Dioxide {S02) Determine and record sulfur content by certlflcatl BACT-PSD OPERATING PERMIT 

05/15/2012 &nbsp;ACT Source Wide Emission Umlt 17.11 Diesel PSD Avoidance SACT-PSOvoe OPERATING PERMIT 

05/15/2012 &nbsp;ACT Main Propulslon Generators 17.21 Diesel 4425 hp NO< Use of engine with turbo charger with aftercoo!e BACT-PSD OPERATING PERMIT 

05/15/2012 &nbsp;ACT Drill Floor and Crew Quarters Elet1 17.11 Diesel 6789 hp NO< Use of engine with turbo charger with aftercoole BACT-PSD OPERATING PERMIT 

05/15/2012 &nbsp;ACT Emergency Electrical Generator 17.11 Diesel 1100 hp NOx Use of good combustion and maintenance practtc BACT-PSD OPERATING PERMIT 

FL-0349 STATOIL GULF SERVICES, LLC 08/14/2014 &nbsp;ACT Source Wide Limits 17.11 diesel Sulfur Dioxide (502) Certification of sulfur content of fuel from fuel su1 BACT·PSD OPERATING PERMIT 

08/14/2014 &nbsp;ACT Source Wide Limits 17.ll diesel Particulate matter, total ( PSD Avoidance BACT-PSD OPERATING PERMIT 

FL-0350 ANADARKO PETROLEUM, JNC 12/31/2014 &nbsp;ACT Sourcewlde limits 17.11 Diesel Sulfur Dioxide {502) Obtain certification of sulfur content from the fue BACT-PSD OPERATING PERMIT 
DIAMOND BLACKHAWK 12/31/2014 &nbsp;ACT Main Propulsion Generator EnglnE 17.11 D!esel NO< Use of good combustion practices based on the m BACT-PSD OPERATING PERMIT 

FL-0356 OKEECHOBEE CLEAN ENERGY 03/09/2016 &nbsp;ACT Three 3300-kW ULliD emergency I 17.11 ULSD Sulfur Dioxide (S02) UseofULliD BACT-PSD NSPS 
CENTER 03/09/2016 &nbsp;ACT Three 3300-kW ULliD emergency i 17.11 UtSD Carbon Monoxide Use of clean engine BACT-PSD NSPS 

03/09/2016 &nbsp;ACT Three 3300-kW ULliD emergency i 17.11 ULSD Particulate matter, total ( Use of clean fuel BACT-PSD NSPS 

"FL-0363 DANIA BEACH ENERGY 12/04/2017 &nbsp;ACT TWO 3300 kW emergency gene rat< 17.11 ULSD Carbon Monoxide Certified engine SACT-PSD NSPS 

CENTER 12/04/2017 &nbsp;ACT TWO 3300 kW emergency gene rat< 17.11 ULSD Particulate matter, filtera Clean fuel BACT-PSD NSPS 

12/04/2017 &nbsp;ACT Two 3300 kW emergency gene rat< 17.11 ULSO Sulfur Dioxide (S02} Clean fuel BACT-PSD NSPS 

IA-009S TATE & LYLE 1NDGREDIENTS 09/19/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 700 KW voe BACT-PSD NSPS 
AMERICAS, INC. 09/19/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 700 KW Particulate Matter (PM) BACT-PSD NSPS 

09/19/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 D!ESEL 700 KW Particulate matter, filterable &It; 10 Aµ {FPMlO) BACT-PSD NSPS 

09/19/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 700 KW Visible Emissions {VE) BACT-PSD NSPS 

09/19/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 700 KW Sulfur Dioxide (S02) FUEL SULFUR LIMIT BACT-PSD NSPS 

09/19/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEt 700 KW NO< BACT-PSD NSPS 

09/19/2008 &nbsp;ACT EMERGENCY GENERATOR 17.11 DIESEL 700 KW Carbon Monoxide BACT-PSD NSPS 

09/19/2008 &nbsp;ACT FIRE PUMP ENGINE 17.11 DIESEL 575 HP Particulate Matter (PM) BACT-PSD NSPS 

09/19/2008 &nbsp;ACT FIRE PUMP ENGINE 17.11 DIESEL 575 HP Particulate matter, filterable &It; 10 Aµ (FPMlO) BACT-PSD NSPS 

09/19/2008 &nbsp;ACT FIRE PUMP ENGINE 17.11 DIESEL 575 HP Visible Emissions (VE} BACT-PSD NSPS 

09/19/2008 &nbsp;ACT FIRE PUMP ENGINE 17.11 DIESEL 575 HP Sulfur OioKlde {502) LIMIT ON SULFUR IN FUEL BACT·PSD NSPS 

09/19/2008 &nbsp;ACT FIRE PUMP ENGINE 17.11 DIESEL 575 HP NO< BACT·PSD NSPS 

09/19/2008 &nbsp;ACT FIRE PUMP ENGINE 17.11 DIESEL 575 HP voe BACT-PSD N5PS 

09/19/2008 &nbsp;ACT FIRE PUMP ENGINE 17.11 DIESEL 57S HP Carbon Monoxide BACT-PSD NSPS 

IA-0105 IOWA FERTILIZER COMPANY 10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 142 GAl/H Particulate matter, total {good combustion practices BACT-PSD 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 142 GAl/H Particulate matter, total ~good combustion practices BACT-PSD 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 142 GAL/H Particulate matter, total ~good combustion practices BACT-PSD 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 dleselfue! 142 GAl/H Visible Emissions (VE) good combustion practices BACT-PSD 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 dfeselfuel 142 GAl/H NOx good combustion practices BACT-PSO 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 142 GAL/H voe good combustion practices BACT-PSD 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 14Z GAL/H Carbon Monoxide good combustion practices BACT-PSD 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 142 GAL/H Carbon Dioxide Equivalen good combustion practices BACT-PSD 
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10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 142 GAL/H Carbon Dioxide good combustion practices BACT-PSD 

10/26/2012 &nbsp;ACT Emergency Generator 17.11 diesel fuel 142 GAL/H Methane good combustion practices BACT-PSD 

IA-0106 CF INDUSTRIES NITROGEN, LLC 07/12/2013 &nbsp;ACT Emergency Generators 17.11 diesel fuel 180 GAL/H Particulate matter, total (good combustion practices BACT-PSD 

- PORT NEAL NITROGEN 07/12/2013 &nbsp;ACT Emergency Generators 17.11 diesel fuel 180 GAL/H Particulate matter, total! good combustion practices BACT-PSD SIP 
COMPLEX 07/12/2013 &nbsp;ACT Emergency Generators 17.11 diesel fuel 180 GAL/H Particulate matter, tota! !good combustion practices BACT-PSD SIP 

07/12/2013 &nbsp;ACT Emergency Generators 17.11 diesel fuel 180 GAL/H BACT-PSDVisible Emissions (VE) good combustion practices 

07/12/2013 &nbsp;ACT Emergency Generators 17.11 diesel fuel 180 GAL/H BACT-PSDvoe good combustion practices 

07/12/2013 &nbsp;ACT EmergencyGenerators 17.11 dieselfuel 180 GAL/H BACT-PSDCarbon Monoxide good combustion practices SIP 

07/12/2013 &nbsp;ACT Emergency Generators 17.11 dlese!fuel 180 GAL/H BACT-PSDCarbon Dioxide good combustion practices 

07/12/2013 &nbsp;ACT Emergency Generators 17.11 diesel fuel 180 GAl/H Methane good combustion practices BACT-PSD 

07/12/2013 &nbsp;ACT Emergency Generators 17.11 diesel fuel 180 GAt/H Carbon Dioxide Equivalengood combustion practices BACT-PSD 

ID-0017 POWER COUNTY ADVANCED 02/10/2009 &nbsp;ACT 2 MW EMERGENCY GENERATOR,! 17.11 ASTM #1, 2, DIESEL 2000 KW NOx GOOD COMBUSTION PRACTICES. EPA CERTIFIED PBACT-PSD NSPS 
ENERGY CENTER 02/10/2009 &nbsp;ACT 2 MW EMERGENCY GENERATOR,! 17.11 ASTM #1, 2, DIESEL 2000 KW Particulate Matter{PM) ULSD FUEL, GOOD COMBUSTION PRACTICES, EPA BACT-PSD NSPS, NSPS 

02/10/2009 &nbsp;ACT 2 MW EMERGENCY GENERATOR,! 17.11 ASTM #1, 2, DIESEL 2000 KW Particulate matter, filtera ULSD FUEL, GOOD COMBUSTION PRACTICES, EPA BACT-PSD 

02/10/2009 &nbsp;ACT 2 MW EMERGENCY GENERATOR,! 17.11 ASTM #1, 2, DIESEL 2000KW Carbon Monoxide GOOD COMBUSTION PRACTICES. EPA CERTIFIED f BACT-PSD NSPS 

02/10/2009 &nbsp;ACT 500 KW EMERGENCY GENERATOR 17.11 ASTM #1, 2, DIESEL 500 KW Particulate Matter (PM) ULSD FUEL, EPA CERTIFICATION PER NSPS 1111 BACT-PSD NSPS 

02/10/2009 &nbsp;ACT 500 KW EMERGENCY GENERATOR 17.11 ASTM #1, 2, DIESEL 500 KW Particulate matter, filtera ULSD FUEL, EPA CERTIFICATION PER NSPS 1111 BACT-PSD 

02/10/2009 &nbsp;ACT 500 KW EMERGENCY GENERATOR 17.11 ASTM #1, 2, DIESEL 500 KW Carbon Monoxide GOOD COMBUSTION PRACTICES. EPA CERTIFICAT BACT-PSD NSPS 

02/10/2009 &nbsp;ACT 500 KW EMERGENCY GENERATOR 17.11 ASTM#1,2,DIESEL 500 KW NO• GOOD COMBUSTION PRACTICES. EPA CERT!FICAT BACT-PSD NSPS 

ID-0018 LANGLEY GULCH POWER 06/25/2010 &nbsp;ACT EMERGENCY GENERATOR ENGINE 17.11 DIESEL 750 KW NO• GOOD COMBUSTION PRACTICES (GCP) SACT-PSD NSPS 
PLANT 06/25/2010 &nbsp;ACT EMERGENCY GENERATOR ENGINE 17.11 DIESEL 750 KW voe GOOD COMBUSTION PRACTICES {GCP) BACT-PSD NSPS 

06/25/2010 &nbsp;ACT EMERGENCY GENERATOR ENGINE 17.11 DIESEL 7SO KW Carbon Monoxide GOOD COMBUSTION PRACTICES (GCP) BACT·PSD NSPS 

06/25/2010 &nbsp;ACT EMERGENCY GENERATOR ENGINE 17.11 DIESEL 7SO KW Particulate Matter (PM) GOOD COMBUSTION PRACTICES (GCP) BACT·PSD NSPS 

IL-0114 CRONUS CHEMICALS, LLC 09/05/2014 &nbsp;ACT Emergency Generator 17.11 distillate fuel oil 3755 HP NO• TIer IV standards for non-road engines at 40 CFR :I BACT-PSD 

09/05/2014 &nbsp;ACT Emergency Generator 17.11 distillate fuel oil 3755 HP Carbon Monoxide Tier JV standards for non-road engines at 40 CFR :I BACT-PSD 

09/05/2014 &nbsp;ACT Emergency Generator 17.11 distillate fuel oil 3755 HP Particulate matter, filtera Tier IV standards for non-road engines at 40 CFR l BACT-PSD 

09/05/2014 &nbsp;ACT Emergency Generator 17.11 distillate fuel oil 3755 HP Particulate matter, total !Tier IV standards for non-road engines at 40 CFR 1SACT-PSD 

09/05/2014 &nbsp;ACT Emergency Generator 17.11 dist!llatefue!o!I 3755 HP Particulate matter, total ETier IV standards for non-road engines at 40 CFR 1BACT-PSD 

09/05/2014 &nbsp;ACT Emergency Generator 17.11 dlstlllatefue!o!I 3755 HP voe Tier IV standards for non-road engines at 40 CFR 1BACT-PSD 

09/05/2014 &nbsp;ACT Emergency Generator 17.11 distillate fuel oil 3755 HP Carbon Dioxide EquivalenTier IV standards for non-road engines at 40 CFR 1BACT-PSD 

IN-0158 ST. JOSEPH ENEGRY CENTER, 12/03/2012 &nbsp;ACT TWO {2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EACH Carbon Dioxide EquivalenGOOD ENGINEERING DESIGN AND FUEL EFFIClEN1 BACT-PSD 

llC 12/03/2012 &nbsp;ACT TWO {2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EACH Particulate matter, filtera COMBUSTION DESIGN CONTROLS AND USAGE Llf\I BACT-PSD 

12/03/2012 &nbsp;ACT TWO (2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EA\:._!i Particulate matter, filtera COMBUSTION DESIGN CONTROLS AND USAGE LI~ BACT-PSD 

12/03/2012 &nbsp;ACT TWO (2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EACH Particulate matter, flltera COMBUSTION DESIGN CONTROLS AND USAGE LI~ BACT-PSD 

12/03/2012 &nbsp;ACT TWO (2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EACH Carbon Monoxide COMBUSTION DESIGN CONTROLS AND USAGE Llf\I BACT-PSD 

12/03/2012 &nbsp;ACT TWO (2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EACH Sulfur Dioxide {S02) ULTRA LOW SULFUR DISTILLATE AND USAGE LIMl"BACT-PSD 

12/03/2012 &nbsp;ACT TWO (2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EACH voe COMBUSTION DESIGN CONTROLS AND USAGE Llf\ISACT-PSD 

12/03/2012 &nbsp;ACT TWO (2) EMERGENCY DIESEL GENI 17.11 DIESEL 1006 HP EACH NO• COMBUSTION DESIGN CONTROLS AND USAGE LI~ SACT-PSO 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP Carbon Dioxide Equivalen EFFJC!ENT DESIGN~ BACT-PSD 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP Particulate matter, filtera COMBUSTION DESIGN CONTROLS AND USAGE LI~ BACT-PSD 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP Particulate matter, filtera COMBUSTION DESIGN CONTROLS AND USAGE Uh BACT-PSD 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP Particulate matter, filtera COMBUSTION DESIGN CONTROLS AND USAGE Uh BACT-PSD 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP Carbon Monoxide COMBUSTION DESIGN CONTROLS AND USAGE Llh SACT-PSD 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP Sulfur Dioxide (S02) ULTRA LOW SULFUR DISTILLATE AND UASGE LIMI' BACT-PSD 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP voe COMBUSTION DESIGN CONTROLS AND USAGE Uh BACT-PSD 

12/03/2012 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 2012 HP NO• COMBUSTION DESIGN CONTROLS AND USAGE llh BACT-PSD 

JN-0166 IND!ANA GASIFICATION, LLC 06/27/2012 &nbsp;ACT TWO {2) EMERGENCY GENERATOF 17.11 DIESEL 1341 HP, EACH Particulate matter, total EUSE Of LOW-S DIESEL AND LIMITED HOURS OF NC BACT-PSD 

06/27/2012 &nbsp;ACT TWO {2) EMERGENCY GENERATOF 17.11 DIESEL 1341 HP, EACH Particulate matter, total EUSE OF LOW-S DIESEL BACT-PSD 
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06/27/2012 &nbsp;ACT lWO (2) EMERGENCY GENERATOF 17.11 DIESEL 1341 HP, EACH NO• GOOD COMBUSTION PRACTICES AND LIMITED HCBACT-PSD 

06/27/2012 &nbsp;ACT lWO (2) EMERGENCY GENERATOF 17.11 DIESEL 1341 HP, EACH Carbon Monoxide GOOD COMBUSTION PRACTICES AND LIMITED HCBACT-PSD 

06/27/2012 &nbsp;ACT lWO (2) EMERGENCYGENERATOF 17.11 DIESEL 1341 HP, EACH Sulfur Dioxide (S02) USE OF LOW-S DIESEL ANO LIMITED HOURS CF N<BACT-PSD 

06/27/2012 &nbsp;ACT lWO (2) EMERGENCY GENERATOF 17.11 DIESEL 1341 HP, EACH Carbon Dioxide USE OF GOOD ENGINEERING DESIGN AND EFFICIE BACT-PSD 

06/27/2012 &nbsp;ACT TWO (2) EMERGENCY GENERATO!: 17.11 DIESEL 1341 HP, EACH Partlculate matter, filtera USE OF LOW-S DIESEL AND llMTTED HOURS OF NC BACT-PSD 

06/27/2012 &nbsp;ACT THREE (3) FIREWATER PUMP ENGi 17.11 DIESEL 57S HP, EACH NOx GOOD COMBUS110N PRACTICES AND LIMITED HO BACT-PSD 

06/27/2012 &nbsp;ACT THREE (3) FIREWATER PUMP ENGi 17.ll D!ESEL 575 HP, EACH Carbon Monoxide GODO COMBUSTION PRACTICES AND LIMITED HO BACT-PSD 

06/27/2012 &nbsp;ACT THREE (3) FIREWATER PUMP ENGi 17.11 DIESEL 57S HP, EACH Sulfur Dioxide (502) USE OF LOW-S DIESEL AND LIMITED HOURS OF NC BACT-PSD 

06/27/2012 &nbsp;ACT THREE (3) FIREWATER PUMP ENGi 17.11 DIESEL 57S HP, EACH Particulate matter, filtera USE OF LOW-S DIESEL AND LIMITED HOURS OF NC BACT-PSO 

06/27/2012 &nbsp;ACT THREE (3) FIREWATER PUMP ENGi 17.11 DIESEL 57S HP, EACH Particulate matter, total~ USE OF LOW-S DIESEL AND LIMITED HOURS OF NC BACT-PSD 

06/27/2012 &nbsp;ACT THREE (3) FIREWATER PUMP ENGi 17.11 DIESEL S7S HP, EACH Particulate matter, total~ USE OF LOW-S DIESEL AND LIMITED HOURS OF NC BACT-PSD 

06/27/2012 &nbsp;ACT THREE (3) FIREWATER PUMP ENGl 17.11 DIESEL S7S HP, EACH Carbon Dioxide USE OF GOOD ENGINEERING DESIGN ANO EFFICIE BACT-PSD 

IN-0173 MIDWEST FERTILIZER 06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER. 17.11 NO. 2, DIESEL 3600 BHP Particulate matter, fi1tera GOOD COMBUSTION PRACTICES BACT-PSD 
CORPORATION 06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER, 17.11 NO. 2, DIESEL 3600 BHP Particulate matter, total I GOOD COMBUSTION PRACTICES BACT-PSD 

06/04/2014 &nbsp;ACT DIESEL flREO EMERGENCY GENER· 17.11 NO. 2, DIESEL 3600 BHP Particulate matter, total I GOOD COMBUSTION PRACTICES BACT-PSO 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER, 17.11 NO, 2, DIESEL 3600 BHP NOx GOOD COMBUSTION PRACTICES BACT-PSO 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER, 17.11 NO. 2, DIESEL 3600 BHP Carbon Monoxide GOOD COMBUSTION PRACTICES BACT-PSO 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER1 17.11 NO. 2, DIESEL 3600 BHP voc GOOD COMBUSTION PRACTICES BACT-PSD 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER1 17.11 NO. 2, DIESEL 3600 BHP Carbon Dioxide GOOD COMBUSTION PRACTICES BACT-PSD 

IN-0179 OHIO VALLEY RESOURCES, LLC 09/25/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 NO. 2 FUEL OIL 4690 B-HP Particulate matter, filtera GOOD COMBUS110N PRACTICES BACT-PSO 

09/2S/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 NO. 2 FUEL OIL 4690 B-HP Particulate matter, total I GOOD COMBUSTION PRACTICES BACT-PSD 

09/25/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 NO. 2 FUEL OIL 4690 B-HP Particulate matter, total~ GOOD COMBUSTION PRACTICES BACT-PSO 

09/25/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 NO. 2 FUEL OIL 4690 B-HP NOx GOOD COMBUSTION PRACTICES BACT-PSO 

09/2S/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 NO. 2 FUEL OIL 4690 B-HP Carbon Monoxide GOOD COMBUSTION PRACTICES BACT-PSD 

09/25/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 NO. 2 FUEL OIL 4690 B-HP voe GOOD COMBUSTION PRACTICES BACT-PSD 

09/25/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER. 17.11 NO. 2 FUEL OIL 4690 B-HP Carbon Dioxide GOOD COMBUSTION PRACTICES BACT-PSO 

IN-0180 MlQWEST FERTILIZER 06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER. 17.11 NO. 2, DIESEL 3600 BHP Particulate matter, filtera GOOD COMBUSTION PRACTICES BACT-PSD 
CORPORATION 06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER. 17.11 NO. 2, DIES Et 3600 BHP Particulate matter, total EGOOD COMBUSTION PRACTICES BACT-PSO 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER, 17.11 NO. 2, DIESEL 3600 BHP Particulate matter, total EGOOD COMBUSTION PRACTICES BACT-PSD 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER, 17.11 NO. 2, DIESEL 3600 BHP NOx GOOD COMBUSTION PRACTICES BACT-PSD 

06/04/2014 &nbsp;ACT D!ESEL FIRED EMERGENCY GENER, 17.11 NO. 2, DIESEL 3600 BHP carbon Monoxide GOOD COMBUSTION PRACTICES BACT-PSD 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER1 17.11 NO. 2, DIESEL 3600 BHP voc GOOD COMBUS110N PRACTICES BACT-PSD 

06/04/2014 &nbsp;ACT DIESEL FIRED EMERGENCY GENER1 17.11 NO. 2, DIESEL 3600 BHP carbon Dioxide GOOD COMBUS110N PRACTICES BACT-PSO 

IN·018S MAG PELLET LLC 04/24/2014 &nbsp;ACT DIESEL FIRE PUMP 17.11 DIESEL 300 HP Fluorides, Total BACT-PSO 

04/24/2014 &nbsp;ACT DIESEL FIRE PUMP 17.11 DIESEL 300 HP Particulate matter, filterable (FPM) BACT-PSD 

04/24/2014 &nbsp;ACT DIESEL FIRE PUMP 17.11 DIESEL 300 HP Particulate matter, filterable &It; 10 Aµ (FPM10) BACT-PSD 

04/24/2014 &nbsp;ACT DIESEL FIRE PUMP 17.11 DIESEL 300 HP Particulate matter, filterable &It; 2.S Aµ (FPM2.S) BACT-PSD 

04/24/2014 &nbsp;ACT DIESEL FIRE PUMP 17.11 DIESEL 300 HP Carbon Dioxide Equivalent (C02e) BACT-PSD 

04/24/2014 &nbsp;ACT DIESEt FIRE PUMP 17.11 DIESEL 300 HP NO• BACT-PSD 

04/24/2014 &nbsp;ACT DIESEL FIRE PUMP 17.11 DIESEL 300 HP Sulfur Dioxide (S02) BACT-PSD 

IN-0263 

*KS-0036 

MIDWEST FERTILIZER 

COMPANY LLC 

WESTAR ENERGY - EMPORIA 

03/23/2017 &nbsp;ACT 

03/23/2017 &nbsp;ACT 

03/23/2017 &nbsp;ACT 

03/23/2017 &nbsp;ACT 

03/23/2017 &nbsp;ACT 

03/23/2017 &nbsp;ACT 

03/23/2017 &nbsp;ACT 

03/18/2013 &nbsp;ACT 

EMERGENCY GENERATORS {EU01l 

EMERGENCY GENERATORS {EU01l 

EMERGENCY GENERATORS {EU01l 

EMERGENCY GENERATORS (EU01' 

EMERGENCY GENERATORS (EU01' 

EMERGENCY GENERATORS (EUOll 

EMERGENCY GENERATORS (EUOll 

Caterpillar C18DITA Diesel Engine 

17.11 

17.11 

17.11 

17.11 

17.11 

17.11 

17.11 

17.11 

DISTILtATE Oil 

DISTILtATE OIL 

DISTILtATE OIL 

DISTILtATE OIL 

DISTILtATE OIL 

OlSTILtATE OIL 

DlSTILtATE OIL 

No. 2 Fuel Oii 

3600 HP EACH 

3600 HP EACH 

3600 HP EACH 

3600 HP EACH 

3600 HP EACH 

3600 HP EACH 

3600 HP EACH 

900 BHP 

Particulate matter, total (GOOD COMBUSTION PRACTICES 

Part!culate matter, total 1GOOD COMBUSTION PRACTICES 

Part( cut ate matter, total! GOOD COMBUSTION PRACTICES 

NOx GOOD COMBUS110N PRACTICES 

carbon Monoxide 

voe 
GOOD COMBUS110N PRACTICES 

GOOD COMBUS110N PRACTICES 

Carbon D!oxide GOOD COMBUS110N PRACTICES 

utilize efficient combustion/design technology 

BACT-PSO 

SACT-PSD 

BACT-PSD 

BACT·PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 
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ENERGY CENTER 03/18/2013 &nbsp;ACT Caterpillar C18DJTA Diesel Engine 17.11 No. 2 Fuel on 900 BHP Sulfur Dioxide {S02) use low sulfur fuel oil BACT-PSD 

03/18/2013 &nbsp;ACT CaterpillarC180!TA Diesel Engine 17.11 No. 2 Fuel Oil 900 BHP SulfurlcAcld (mist, vapori use !ow sulfur fuel oil BACT-PSD 

03/18/2013 &nbsp;ACT Caterpi!larC18DITA Diesel Engine 17.11 No. 2 Fuel Oil 900 BHP Carbon Monoxide ut!tize efficient combustion/design technology BACT-PSD 

03/18/2013 &nbsp;ACT CaterpillarClBDITA Diesel Engine 17.11 No. 2 Fuel Oil 900 BHP Particulate matter, total Eutilize efficient combustion/design technology BACT-PSD 

03/18/2013 &nbsp;ACT CaterplllarClBDITADiesel Engine 17.11 No. 2 Fue! oil 900 BHP Particulate matter, tota! {utilize efficient combustion/design technology BACT·PSD 

03/18/2013 &nbsp;ACT CaterpillarClSDITA D!esel Engine 17.11 No. 2 Fuel oil 900 BHP voe utilize efficient combustion/design technology BACT-PSD 

LA-0204 PLAQUEMINE PVC PLANT 02/27/2009 &nbsp;ACT LARGE EMERGENCY ENGINES 17.11 DIESEL Carbon Monoxide GOOD COMBUS110N PRACTICES AND GASEOUS Fl BACT-PSD OPERATING PERMIT 

02/27/2009 &nbsp;ACT LARGE EMERGENCY ENGINES 17.11 DIESEL Particulate matter, total EGOOD COMBUSTION PRACTICES AND GASEOUS Fl BACT-PSD OPERATING PERMIT 

02/27/2009 &nbsp;ACT LARGE EMERGENCY ENGINES 17.11 DIESEL NOx GOOD COMBUSTION PRACTICES AND GASEOUS Fl BACT-PSD OPERATING PERMIT 

LA-0231 LAKE CHARLES GASIFICATION 06/22/2009 &nbsp;ACT FIRE WATER DIESEL PUMPS {3) 17.11 DIESEL S75 HP EACH Particulate matter, total ECOMPLY WITH 40 CFR 60SUBPART1111 BACT-PSD NSPS, OPERATING PERMIT 

FACILITY 06/22/2009 &nbsp;ACT FIRE WATER DIESEL PUMPS (3) 17.11 DIESEL 575 HP EACH Sulfur Dioxide (S02) COMPLY WITH 40 CFR 60 SUBPART 1111 BACT-PSD NSPS, OPERATING PERMIT 

06/22/2009 &nbsp;ACT FIRE WATER DIESEL PUMPS (3) 17.11 DIESEL 575 HP EACH NO• COMPLY WITH 40 CFR 60 SUBPART 1111 BACT-PSD OPERATING PERMIT, NSPS, 

06/22/2009 &nbsp;ACT FIRE WATER DIESEL PUMPS (3) 17.11 DIESEL 575 HP EACH Carbon Monoxide COMPLY WITH 40 CFR 60 SUBPARTUll BACT-PSD NSPS, OPERATING PERMIT 

06/22/2009 &nbsp;ACT EMERGENCY DIESEL POWER GENE 17.11 DIESEL 1341 HP EACH Particulate matter, total I COMPLYWJTH 40 CFR 60SUBPART1111 BACT-PSD NSPS, OPERATING PERMIT 

06/22/2009 &nbsp;ACT EMERGENCY DIESEL POWER GENE 17.11 DIESEL 1341 HP EACH Sulfur Dioxide {502} COMPLY WITH 40 CFR 60SUBPART1111 BACT-PSD NSPS, OPERATING PERMIT 

06/22/2009 &nbsp;ACT EMERGENCY DIESEL POWER GENE 17.11 DIESEL 1341 HP EACH NO• COMPLY WITH 40 CFR 60SUBPART1111 BACT-PSD NSPS, OPERATING PERMIT 

06/22/2009 &nbsp;ACT EMERGENCY DIESEL POWER GENE 17.11 DIESEL 1341 HP EACH Carbon Monoxide COMPLYWITH40CFR60 SUBPART II II BACT-PSD NSPS, OPERATING PERMIT 

LA-0251 FLOPAM INC. FACILITY 04/26/2011 &nbsp;ACT Large Generator Engines {17 units 17.11 Diesel Particulate matter, filterable &It; 10 Aµ (FPMlO} BACT-PSD NSPS 

04/26/2011 &nbsp;ACT Large Generator Engines (17 units 17.11 Diesel NO• LAER NSPS 

04/26/2011 &nbsp;ACT Large Generator Engines (17 units 17.11 Diesel Carbon Monoxide no additional control BACT-PSD NSPS 

LA-0254 NINEMILE POINT ELECTRIC 08/16/2011 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 1250 HP Particulate matter, total~ ULTRA LOW SULFUR DIESEL AND GOOD COMBUS' BACT-PSD OPERATING PERMIT 
GENERATING PLANT 08/16/2011 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 12SO HP Particulate matter, total EULTRA LOW SULFUR DIESEL AND GOOD COMBUS' BACT·PSD OPERATING PERMIT 

08/16/2011 &nbsp;ACT EMERGENCY D!ESEL GENERATOR 17.11 DIESEL 1250 HP Carbon Monoxide ULTRA LOW SULFUR DIESEL AND GOOD COMBUS' BACT-PSD OPERATING PERMIT 

08/16/2011 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 1250 HP voe ULTRA LOW SULFUR DIESEL AND GOOD COMBUS' BACT-PSD OPERATING PERMIT 

08/16/2011 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 1250 HP Nitrous Oxide (N20) PROPER OPERATION AND GOOD COMBUSTION PF BACT-PSD OPERATING PERMIT 

08/16/2011 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 12SO HP Carbon Dioxide PROPER OPERATION AND GOOD COMBUSTION PFBACT-PSD OPERATING PERMIT 

08/16/2011 &nbsp;ACT EMERGENCY DIESEL GENERATOR 17.11 DIESEL 12SO HP Methane PROPER OPERATION AND GOOD COMBUSTION PF BACT-PSD OPERATING PERMIT 

LA-0272 AMMONIA PRODUCTION 03/27/2013 &nbsp;ACT EMERGENCY DIESEL GENERATOR ( 17.11 DIESEL 1200 HP Partlculate matter, total! Compliance with 40 CFR 60Subpart1111; good com BACT·PSD OPERATING PERMIT, NSPS 
FACILITY 03/27/2013 &nbsp;ACT EMERGENCY DIESEL GENERATOR ( 17.11 OlESEL 1200 HP Partlculate matter, filtera Compliance with 40 CFR 60 Subpart !Ill; good com BACT·PSD NSPS, OPERATING PERMIT 

03/27/2013 &nbsp;ACT EMERGENCY DIESEL GENERATOR ( 17.ll DIESEL 1200 HP NO• Compliance with 40 CFR 60Subpart1111; good com BACT-PSD NSPS, OPERATING PERMIT 

03/27/2013 &nbsp;ACT EMERGENCY DIESEL GENERATOR { 17.11 DIESEL 1200 HP Carbon Monoxide compliance with 40 CFR 60Subpart1111; good com BACT-PSD NSPS, OPERATING PERMIT 

03/27/2013 &nbsp;ACT EMERGENCY DIESEL GENERATOR { 17.11 DIESEL 1200 HP voe compliance with 40 CFR 60Subpart1111; good com BACT-PSD OPERATING PERMIT 

03/27/2013 &nbsp;ACT EMERGENCY DIESEL GENERATOR { 17.11 DIESEL 1200 HP Carbon Dioxide Equivalen ENERGY EFFICIENCY MEASURES BACT·PSD OPERATING PERMIT 

LA-0276 BATON ROUGE JUNCTION 12/lS/2016 &nbsp;ACT Fire Pump Engines {2 units) 17.11 Diesel 700 hp voe Comply with standards of NSPS subpart 1111 BACT-PSD NSPS, NESHAP 

FACILITY 
LA-0288 LAKE CHARLES CHEMICAL OS/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ" 17.11 2682 HP Particulate matter, total! Comply with 40 CFR 60 Subpart llll; operate the e1 BACT·PSD NSPS, OPERATING PERMIT 

COMPLEX OS/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ. 17.11 2682 HP Particulate matter, total I Comply with 40 CFR 60 Subpart 11!1; operate the e1 SACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ. 17.11 2682 HP Sulfur Dioxide {S02) Comply with 40 CFR 60 Subpart 1111; operate the e1 BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ. 17.11 2682 HP NO• Comptywith 40 CFR 60 Subpart 1111; operate the e1 BACT·PSD NSPS, OPERATING PERMIT 

OS/23/2014 &nbsp;ACT Emergency Dlesel Generators {Eo· 17.11 2682 HP Carbon Monoxide Comply with 40 CFR 60 Subpart 1111; operate the e1 BACT·PSD NSPS, OPERATING PERMIT 

OS/23/2014 &nbsp;ACT Emergency Dlesel Generators {EQ" 17.11 2682 HP voc Comply with 40 CfR 60 Subpart 1111; operate thee• BACT-PSD OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generators {EQ' 17.11 2682 HP Carbon Dioxide Equivalen Comply with 40 CFR 60 Subpart 1111; operate thee: BACT-PSD 

LA-0292 HOLBROOK COMPRESSOR 01/22/2016 &nbsp;ACT Emergency Generators No.1 &am 17.11 Dlesel 1341 HP Particulate matter, total! Use of a certified engine, low sulfur diesel, and lin BACT-PSD NSPS, OPERATING PERMIT 

STATION 01/22/2016 &nbsp;ACT Emergency Generators No. l &am 17.11 Diesel 1341 HP NOx Good equipment design, proper combustion tech1 BACT-PSD NSPS, OPERATING PERMIT 

01/22/2016 &nbsp;ACT Emergency Generators No. l &am 17.11 Diesel 1341 HP VOC Good combustion practices cons!stent with them BACT-PSD OPERATING PERMlT 

01/22/2016 &nbsp;ACT Emergency Generators No. l &am 17.11 Diesel 1341 HP Carbon Dioxide Equivalent (C02e) BACT-PSD OPERATING PERMIT 

LA-0296 LAKE CHARLES CHEMICAL OS/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ' 17.11 Diesel 2682 HP Particulate matter, total ECompliance with 40 CFR 60 Subpart Ill!; operating BACT·PSD NSPS, OPERATING PERMIT 
COMPLEX LOPE UN\T OS/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ. 17.11 Diesel 2682 HP Particulate matter, total ECompliance with 40 CfR 60 Subpart 1111; operating BACT-PSO OPERATING PERMIT, NSPS 

OS/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ. 17.11 Diesel 2682 HP Sulfur Dioxide (S02} Compliance with 40 CFR 60 Subpart 1111; operating BACT-PSO NSPS, OPERATING PERMIT 
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05/23/2014 &nbsp;ACT Emergency Diesel Generators {EQ" 17.11 Diesel 2682 HP NO• Compliance with 40 CFR 60 Subpart 11!1; operating BACT-PSD OPERATING PERMIT, NSPS 

05/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ" 17.11 Diesel 2682 HP Carbon Monoxide Compliance with 40 CFR 60 Subpart 1111; operating BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Dlesel Generators (EQ" 17.11 Diesel 2682 HP voe Compliance with 40 CFR 60 Subpart 1111; operating BACT-PSD OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generators (EQ" 17.11 Diesel 2682 HP Carbon Dioxide Equ!valen Compliance with 40 CFR 60 Subpart 1111; operating SACT-PSD OPERATING PERMIT 

LA·030S LAKE CHARLES METHANOL 06/30/2016 &nbsp;ACT Diesel Engines (Emergency) 17.11 Diesel 4023 hp Particulate matter, total! Complying with 40 CFR 60 Subpart 1111 SACT-PSD NSPS 
FACILITY 06/30/2016 &nbsp;ACT Diesel Engines (Emergency) 17.11 Dlesel 4023 hp Particulate matter, total! Complying with 40 CFR 60 Subpart 1111 SACT-PSD NSPS 

06/30/2016 &nbsp;ACT Diesel Engines (Emergency) 17.11 Diesel 4023 hp Sulfur Dioxide (S02) Complying with 40 CFR 60 Subpart 1111 SACT-PSD NSPS 

06/30/2016 &nbsp;ACT Diesel Engines (Emergency} 17.11 Diesel 4023 hp Nitrogen Oxides (NOx) Complying with 40 CFR 60 Subpart 1111 SACT-PSD NSPS 

06/30/2016 &nbsp;ACT Diesel Engines (Emergency) 17.11 Diesel 4023 hp Carbon Monoxide Complying with 40 CFR 60 Subpart 1111 BACT·PSD NSPS 

06/30/2016 &nbsp;ACT Dies el Engines {Emergency) 17.11 Diese! 4023 hp Carbon Dioxide EquivalenComplying with 40 CFR 60Subpart1111 BACT·PSD 

LA-0308 MORGAN CITY POWER PLANT 09/26/2013 &nbsp;ACT 2000 KW Diesel Fired Emergency< 17.11 Diesel 20.4 MMBTU/hr Particulate matter, filtera Good combustion and maintenance practices, anc BACT-PSD OPERATING PERMIT 

09/26/2013 &nbsp;ACT 2000 KW Diesel Fired Emergency< 17.11 Diesel 20.4 MMBTU/hr Particulate matter, filtera Good combustion and maintenance practices, anc BACT-PSD OPERATING PERMIT 

09/26/2013 &nbsp;ACT 2000 KW DJesel Fired Emergency< 17.11 Diesel 20.4 MMBTU/hr Carbon Dioxide Good combustion practices SACT·PSD OPERATING PERMIT 

09/26/2013 &nbsp;ACT 2000 KW D!esel Fired Emergency ( 17.11 Diesel 20.4 MMBTU/hr Methane Good combustion practices BACT·PSD OPERATING PERMIT 

09/26/2013 &nbsp;ACT 2000 KW Diesel Fired Emergency ( 17.11 Diesel Good combustion practices SACT-PSD20.4 MMBTU/hr Nitrous Oxide (N20) OPERATING PERMIT 

09/26/2013 &nbsp;ACT 2000 KW Diesel Fired Emergency c 17.11 Diesel 20.4 MMBTU/hr NOx Good combustion and maintenance practices, anc BACT-PSD OPERATING PERMIT 

LA-0309 BENTELER STEEL TUBE 06/04/2015 &nbsp;ACT Emergency Generator Engines 17.11 D!esel 2922 hp (each} Carbon Dioxide Equivalent (C02e) BACT-PSD 
FACILITY 05/04/201S &nbsp;ACT Emergency Generator Engines 17.11 Diesel 2922 hp {each) Particulate matter, total !Complying with 40 CFR 60 Subpart 1111 BACT-PSD 

05/04/2015 &nbsp;ACT Emergency Generator Engines 17.11 Diesel 2922 hp {each) Particulate matter, total EComplying with 40 CFR 60Subpart1111 BACT-PSD 

05/04/2015 &nbsp;ACT Emergency Generator Engines 17.11 Dlese! 2922 hp (each) NOx Complying w!th 40 CFR 60Subpart1111 BACT-PSD 

06/04/2015 &nbsp;ACT Emergency Generator Engines 17.11 Diesel 2922 hp (each) Carbon Monoxide Complying with 40 CFR 60Subpart1111 BACT·PSD 

06/04/2015 &nbsp;ACT Emergency Generator Engines 17.11 Diesel 2922 hp (each) voe Complying with 4D CFR 60Subpart1111 BACT-PSD 

06/04/2015 &nbsp;ACT Emergency Generator Engines 17.11 Diesel 2922 hp {each) Sulfur Dioxide {502) BACT-PSD 

*LA-0312 ST. JAMES METHANOL PLANT 06/30/2017 &nbsp;ACT DFPl-13- Diesel Fire Pump Engine 17.11 Diesel 650 HP Part!cu!ate matter, total! Compliance with NSPS Subpart 1111 BACT-PSD NSPS, OPERATING PERMIT 

06/30/2017 &nbsp;ACT DFPl-13- Diesel Fire Pump Engine 17.11 Diesel 650 HP Particulate matter, total ECompliance with NSPS 1111 BACT·PSD OPERATING PERMIT, NSPS 

06/30/2017 &nbsp;ACT DFPl-13 - Diesel Fire Pump Engine 17.11 Dlesel 650 HP NOx Compliance with NSPS Subpart !!II BACT-PSD NSPS, OPERATING PERMIT 

06/30/2017 &nbsp;ACT 

06/30/2017 &nbsp;ACT 

06/30/2017 &nbsp;ACT 

06/30/2017 &nbsp;ACT 

DFPl-13 - Diesel Fire Pump Engine 

DFPl-13 • Dlesel Fire Pump Engine 

DFPl-13 • Dlesel Fire Pump Engine 

DEG1-13 - Diesel Fired Emergency 

17.11 

17.11 

17.11 

17.11 

Diesel 

Diesel 

Diesel 

Diesel 

650 HP 

550 HP 

650 HP 

1474 HP 

Carbon Monoxide 

voe 
Compliance with NSPS Subpart 1111 

Compliance with NNSPS Subpart Jiii 

Carbon Dioxide EquivalenCompliance with NSPS Subpart IUJ 

Particulate matter, total !Compliance with NSPSSubpart 1111 

BACT-PSD 

BACT-PSD 

BACT·PSD 

BACT·PSD 

NSPS, OPERATING PERMIT 

NSPS, OPERATING PERMIT 

OPERATING PERMIT, NSPS 

NSPS, OPERATING PERMIT 

05/30/2017 &nbsp;ACT DEG1-13 - Diesel Fired Emergency 17.11 Diesel 1474 HP Particulate matter, total !Compliance with NSPS Subpart 1111 BACT·PSD NSPS, OPERATING PERMIT 

06/30/2017 &nbsP'.ACT DEGl-13 -Diesel Fired Emergency 17.11 Diesel 1474 HP NOx Compl!ance with NSPS Subpart 1111 BACT-PSD NSPS, OPERATING PERMIT 

06(30/2017 &nbsp;ACT 

06/30/2017 &nbsp;ACT 

06/30/2017 &nbsp;ACT 

DEG1·13 ·Diesel Fired Emergency 

DEG1·13 ·Diesel Fired Emergency 

DEGl-13- Diesel Fired Emergency 

17.11 

17.11 

17.11 

Diesel 

Diesel 

Diesel 

1474 HP 

1474 HP 

1474 HP 

carbon Monoxide 

voe 
Compliance with NSPS Subpart 1111 

Compliance with NSPS Subpart 1111 

carbon Dioxide Equlvalen Compliance with NSPS Subpart 1111 

BACT-PSD 

BACT-PSD 

BACT·PSD 

NSPS, OPERATING PERMIT 

NSPS, OPERATING PERMIT 

NSPS, OPERATING PERMIT 

LA-0313 ST. CHARLES POWER STATION 08/31/2016 &nbsp;ACT SCPS Emergency Diesel Generator 17.11 Diesel 2584 HP VOC Good combustion practices BACT·PSD NSPS, OPERATING PERMIT 

08/31/2016 &nbsp;ACT SCPS Emergency Diesel Generator 17.11 D!esel 2584 HP Carbon Dioxide Equlvalen Good combustion practices BACT-PSD OPERATING PERMIT 

08/31/2016 &nbsp;ACT SCPS Emergency Diesel Generator 17.11 D!esel 2584 HP Particulate matter, filtera Compliance with NESHAP 40 CFR 63 Subpart U..72 BACT-PSD NSPS, OPERATING PERMIT 

08/31/2016 &nbsp;ACT SCPS Emergency Diesel Generator 17.11 Diesel 2584 HP Particulate matter, filtera Compliance with NESHAP 40 CFR 63 Subpart 7272 BACT-PSD OPERATING PERMIT 

08(31/2016 &nbsp;ACT 

08(31/2016 &nbsp;ACT 

SCPS Emergency Diesel Generator 

SCPS Emergency Diesel Generator 

17.11 

17.11 

Diesel 

Diesel 

2S84 HP 

2584 HP 

NO• 

Carbon Monoxide 

Compliance with NESHAP 40 CFR 63 Subpart 7272 BACT-PSD 

Compliance with NESHAP 40 CFR 53 Subpart 7272 BACT-PSD 

NSPS, OPERATING PERMIT 

OPERATING PERMIT 

*LA-0315 G2G PlANT 05/23/2014 &nbsp;ACT 

05/23/2014 &nbsp;ACT 

05/23/2014 &nbsp;ACT 

Emergency Diesel Generator 1 

Emergency Dlesel Generator 1 

Emergency Diesel Generator 1 

17.11 

17.11 

17.11 

Diesel 

Diesel 

Diesel 

5364 HP 

5364 HP 

5364 HP 

NO• Compliance with 40 CFR 60 Subpart 1111 and 40 CFJ BACT-PSD 

Particulate matter, total EProper design and operation; use of ultra-low sulf BACT-PSD 

Particulate matter, total! Proper burner design and operation BACT-PSD 

NSPS, OPERATING PERMIT 

NSPS, OPERATING PERMIT 

NSPS, OPERATING PERMfT 

05/23/2014 &nbsp;ACT 

05/23/2014 &nbsp;ACT 

Emergency Dlesel Generator 1 

Emergency Diesel Generator l 

17.11 

17.11 

Diesel 

Diesel 

5364 HP 

5364 HP 

VOC 

Carbon Monoxide 

Compliance with 40 CFR 60 Subpart 1111 and 40 CFI BACT-PSD 

Compliance with 40 CFR 60Subpart1111 and 40 CFI BACT·PSD 

NSPS, OPERATING PERMIT 

NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generator l 17.ll Diesel 5364 HP Carbon Dioxide Equivalen Proper design and operation; energy efficiency mE BACT-PSD OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generator 2 17.11 Diesel 5364 HP NOx Compliance with 40 CFR 60 Subpart llll and 40 CFI BACT·PSD NSPS, OPERATING PERMIT 



RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS NAME PROCCESST PRIMARY FUEL THROUGH UNITs POLLUTANT CONTROL METHOD DESCRIPTION CASE-BY-CASE OTHER 

05/23/2014 &nbsp;ACT Emergency Dlesel Generator 2 17.11 Diesel 5364 HP Particulate matter, tota! ~Proper design and operation; use of ultra-low suit BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generator 2 17.11 Diesel 5364 HP Particulate matter, total~ Proper design and operation; use of ultra-low sulf BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Diesel Generator 2 17.11 Diesel 5364 HP VOC Comp!iam:e With 40 CFR 60 Subpart lili and 40 CFI BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency D!esel Generator 2 17.11 Diesel 5364 HP carbon Monoxide Comp\!ance with 40 CFR 60Subpart1111 and 40 CFI BACT-PSD NSP5, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Emergency Dlesel Generator 2 17.11 Diesel 5364 HP carbon Dioxide Equivalen Proper design and operation; energy efficiency mE BACT-PSD OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine l 17.11 Diesel 751 HP NOx Compliance with 40 CfR 60 Subpart Ill! and 40 CF! BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine l 17.11 Diesel 751 HP Particulate matter, total EProper design and operation; use of ultra-low sul! 8ACT-PSO NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine l 17.11 Diesel 751 HP Particulate matter, total EProper design and operation; use of ultra-low sulf BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine l 17.11 Diesel 751 HP VOC Compliance with 40 CFR 60 Subpart 1111 and 40 CFI BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine l 17.11 Dlesel 751 HP carbon Monoxide Compliance With 40 CFR 60Subpart1111and40 CFI BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine l 17.11 Diesel 751 HP Carbon Dioxide Equivalen Proper design and operation; use of ultra-low sulf BACT-PSD OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine 2 17.11 Diesel 751 HP NOx Compliance with 40 CFR 50Subpart1111and40 CFI BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine 2 17.11 D!esel 751 HP Particulate matter, total~ Proper design and operation; use of ultra-low sulf BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Eng!ne 2 17.11 D!esel 751 HP Particulate matter, total~ Proper design and operation; use of ultra-low sulf BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine 2 17.11 Diesel 751 HP voe compliance With 40 CFR 60Subpart1111and40 CFI BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump Diesel Engine 2 17.11 Diesel 751 HP carbon Monoxide compliance With 40 CFR 60 Subpart !Ill and 40 CFI BACT-PSD NSPS, OPERATING PERMIT 

05/23/2014 &nbsp;ACT Fire Pump D!esel Engine 2 17.11 Diesel 751 HP carbon Dioxide Equivalen Proper design and operation; use of ultra-low sulf BACT-PSD OPERATING PERMIT 

lA-0316 CAMERON LNG FACILITY 02/17/2017 &nbsp;ACT emergency generator engines (6 u 17.11 diesel 3353 hp Particulate matter, total! Complying with 40 CFR 60 Subpart lili BACT-PSD NSPS 

02/17/2017 &nbsp;ACT emergency generator engines (6 u 17.11 diesel 3353 hp Particulate matter, total! Complying with 40 CFR 60 Subpart 1111 BACT-PSD NSPS 
02/17/2017 &nbsp;ACT emergency generatoreng!nes (6 u 17.11 dlesel 33S3 hp BACT-PSDNO• Complying with 40 CFR 60 Subpart lill NSPS 

02/17/2017 &nbsp;ACT emergency generator engines (6 u 17.11 diesel 3353 hp BACT-PSOcarbon Monoxide Complying with 40 CFR 60 Subpart 1111 NSPS 

02/17/2017 &nbsp;ACT emergency generator engines (6 u 17.11 dfesel 3353 hp BACT-PSDvoe Complying with 40 CFR 50 Subpart lill NSPS 

02/17/2017 &nbsp;ACT emergency generator engines (6 u 17.11 dlesel 3353 hp carbon Dioxide Equivalengood combustion practices BACT-PSD 
lA-0317 METHANEX- GEISMAR 12/22/2016 &nbsp;ACT Emergency Generator Engines {4 t 17.11 Diesel NOx complying with 40 CFR 60Subpart1111and40 CFR •BACT-PSD NSPS, NESHAP 

METHANOL PLANT 12/22/2016 &Rbsp;ACT EmergeRcy Generator Engines {4 t 17.11 Diesel Particulate matter, total komplylng with 40 CFR 50Subpart1111and40 CFR •BACT-PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Emergency Generator Engines (4 t 17.11 Diesel Particulate matter, total !complying with 40 CFR 60 Subpart !Ill and 40 CFR •BACT-PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Emergency Generator Engines (4 t 17.11 Diesel Carbon Dioxide Equivalencomply!ng with 40 CFR 60 Subpart Jiii and 40 CFR 1 BACT-PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Emergency Generator EnglMs (4 t 17.11 Diesel Carbon Monoxide complying with 40 CfR 60 Subpart 1111 and 40 CFR •BACT·PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Firewater pump Engines {4 units) 17.11 diesel 895 hp (each) Particulate matter, total~ complying with 40 CFR 60 Subpart 1111 and 40 CFR 1 BACT·PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Firewater pump Engines (4 units) 17.11 diesel 895 hp (each) Particulate matter, total~ complying with 40 CFR 60 Subpart lilt and 40 CFR 1 BACT-PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Firewater pump Engines (4 units) 17.11 diesel 895 hp (each) carbon Dioxide Equivalen complying with 40 CFR 60 Subpart 1111 and 40 CFR 1 BACT-PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Firewater pump Engines (4 units) 17.11 diesel 896 hp (each) carbon Monoxide complying with 40 CFR 60 Subpart 1111 and 40 CFR 1 BACT-PSD NSPS, NESHAP 

12/22/2016 &nbsp;ACT Firewater pump Engines (4 units) 17.11 diesel 896 hp (each) NOx complying with 40 CFR 60 Subpart 1111 and 40 CFR 1 BACT-PSD NSPS, NESHAP 
LA-0318 FLOPAM FACILITY 01/07/2016 &nbsp;ACT Diesel Engfnes 17.11 Part!cu!ate matter, total EComplying with 40 CFR 60 Subpart lili BACT-PSD 

01/07/2016 &nbsp;ACT Diesel Engines 17.11 NO• Complying with 40 CFR 50 Subpart Ill! BACT-PSD 

01/07/2016 &nbsp;ACT Diesel Engines 17.11 carbon Monoxide Complying with 40 CFR 50Subpart11!1 BACT-PSD 

01/07/2016 &nbsp;ACT Diesel Engines 17.11 voe Complying with 40 CFR 60 Subpart li11 lAER 

LA-0323 MONSANTO LULING PLANT 01/09/2017 &nbsp;ACT Fire Water Dies el Pump No. 3 Engi 17.11 Diesel Fuel 600 hp Particulate matter, total EProper operation and limits on hours operation fo BACT-PSD NSPS 

01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 3 Engl 17.11 Diesel Fuel 600 hp Particulate matter, total EProper operation and limits on hours operation fo BACT-PSD NSPS 

01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 3 Engi 17.11 Diesel Fuel 600 hp NOx Proper operation and limits on hours operation fo BACT-PSD NSPS 
01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 3 Engi 17.11 D!esel Fuel 600 hp Carbon Monoxide Proper operation and limits on hours operation fo BACT-PSD NSPS 

01/09/2017 &nbsp;ACT Fire Water Diese! Pump No. 3 Engi 17.11 D!esel Fuel 600 hp Carbon Dioxide Equivalen Proper operation and limits on hours operation fo BACT-PSD NSPS 

01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 4 Engi 17.11 Diesel Fue! 600 hp Particulate matter, total EProper operation and limits on hours of operation BACT-PSD NSPS 

01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 4 Engl 17.11 Diesel Fue! 500 hp Particulate matter, total~ Proper operation and limits on hours of operation BACT-PSD NSPS 

01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 4 Engl 17.11 Diesel Fuel 500 hp NDx Proper operation and limits on hours of operation BACT-PSD NSPS 
01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 4 Engl 17.11 Diesel Fuel 600 hp Carbon Monoxide Proper operation and limits on hours of operation BACT·PSD NSPS 

01/09/2017 &nbsp;ACT Fire Water Diesel Pump No. 4 Engi 17.11 Diesel Fuel 600 hp Carbon Dioxide Equlvalen Proper operation and Um its on hours of operation BACT-PSD NSPS 
MA-0039 SALEM HARBOR STATION 01/30/2014 &nbsp;ACT Emergency Engine/Generator 17.11 ULSO 7.4 MMBTU/H carbon Monoxide OTHER CASE-BY- NSPS, NESHAP, SIP, OPERA" 



RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS NAME PROCCESST PRIMARY FUEL THROUGH UNITs POLLUTANT CONTROl_METHOD_DESCRIPTION CASE-BY-CASE OTHER 

REDEVELOPMENT 01/30/2014 &nbsp;ACT Emergency Engine/Generator 17.11 ULSD 7.4 MMBlU/H Sulfur Dioxide (S02) OTHER CASE-BY- NSPS, NE SHAP, SIP, OPERA. 

01/30/2014 &nbsp;ACT Emergency Engine/Generator 17.11 UlSD 7A MMBlU/H NO, LAER NSPS, NESHAP, S!P, OPERA" 

01/30/2014 &nbsp;ACT Emergency Engine/Generator 17.11 UlSD 7A MMBlU/H Particulate matter, total &It; 10 Aµ {TPM10) BACT-PSD NESHAP, NSPS, SIP, OPERA" 

01/30/2014 &nbsp;ACT Emergency Engine/Generator 17.11 UlSD 7A MMBlU/H Particulate matter, total &lt; 2.S Aµ (TPM2.S) BACT-PSD NSPS, NE SHAP, SIP, OPERA" 

01/30/2014 &nbsp;ACT Emergency Engine/Generator 17.11 UlSD 7.4 MMBlU/H Sulfuric Acid (mlst, vapors, etc) BACT-PSD OPERATING PERMIT, SlP 

01/30/2014 &nbsp;ACT Emergency Engine/Generator 17.11 UlSD 7.4 MMBlU/H carbon Dloxlde Equivalent (C02e) BACT-PSD SIP, OPERATING PERMIT 

*MA-0043 MIT CENTRAL UTILllY PLANT 06/21/2017 &nbsp;ACT CO!d Start Engine 17.11 ULSD 19.04 MMBTU/HR NOx OTHER CASE-BY- NESHAP, SIP, OPERATING Pl 

06/21/2017 &nbsp;ACT COid Start Engine 17.11 ULSD 19.04 MMBTU/HR Carbon Monoxide OTHER CASE-BY- NSPS, NESHAP, SIP, OPERA" 

06/21/2017 &nbsp;ACT Cold Start Engine 17.11 ULSD 19.04 MMBlU/HR Carbon Dioxide Equivalent (C02e) BACT-PSD SIP, OPERATING PERMIT 

06/21/2017 &nbsp;ACT Cold Start Engine 17.11 ULSD 19.04 MMBlU/HR Sulfur Dioxide (502) OTHER CASE-SY- NSPS, NESHAP, SIP, OPERA" 

06/21/2017 &nbsp;ACT COid Start Engine 17.11 ULSD 19.04 MMBlU/HR Sulfuric Acid (mist, vapors, etc) OTHER CASE-BY- OPERATING PERMIT, SIP 

06/21/2017 &nbsp;ACT Cold Start Engine 17.11 UlSD 19.04 MMBlU/HR Particulate matter, total &It; 10 Aµ {TPM10) BACT-PSD NSPS, NESHAP, SIP, OPERA" 

06/21/2017 &nbsp;ACT COid Start Engine 17.11 UlSD 19.04 MMBlU/HR Particulate matter, total &It; 2.5 Aµ{TPM2.5) BACT-PSD NSPS, NESHAP, SIP, OPERA" 

06/21/2017 &nbsp;ACT Cold Start Engine 17.11 UlSD 19.04 MMBlU/HR voe OTHER CASE-SY- NSPS, NESHAP, SIP, OPERA" 

MD-0037 MEDIMMUNE FREDERICK 01/28/2008 &nbsp;ACT 'TWO (2) D!ESEL {NO. 2 FUEL OIL) F 17.11 DIESEL {NO. 2 FUEL 2500 KW NO, SELECTIVE CATALYTIC REDUCTION {SCR) SYSlEM I LAER NSPS, NESHAP, MACT, SIP, 

CAMPUS 01/28/2008 &nbsp;ACT 'THREE {3) DIESEL (NO. 2 FUEL OIL) 17.11 DIESEL {NO. 2 FUEL 2500 KW NO, LAER NSPS, NESHAP, MACT, SIP, 

*MD-0042 WILDCAT POINT GENERATION 04/08/2014 &nbsp;ACT EMERGENCY GENERATOR 1 17.11 UlSD 2250 KW Particulate matter, filtera EXCLUSIVE USE OF ULSD FUEL, GOOD COMBUSTIC BACT·PSD NSPS 
FACILllY 04/08/2014 &nbsp;ACT EMERGENCY GENERATOR 1 17.11 UlSD 2250 KW Particulate matter, total l EXCLUSIVE use OF ULSD FUEL, GOOD COMBUSTIC BACT-PSD NSPS 

04/08/2014 &nbsp;ACT EMERGENCY GENERATOR 1 17.11 ULSO 22SO KW Particulate matter, total! EXCLUSIVE USE OF ULSD FUEL, GOOD COMBUSTIC BACT-PSD NSPS 

04/08/2014 &nbsp;ACT EMERGENCY GENERATOR 1 17.11 ULSD 2250 KW Sulfur Dioxide {S02) USE OF ULTRA-LOW DIESEL SULFUR FUEL, LIMITEl BACT-PSD NSPS 

04/08/2014 &nbsp;ACT EMERGENCY GENERATOR 1 17.11 ULSD 2250 KW NO, LIMITED OPERATING HOURS, USE OF ULTRA· LOWLAER NSPS 

04/08/2014 &nbsp;ACT EMERGENCY GENERATOR 1 17.11 ULSO 2250 KW Carbon Monoxide USE OF ULSD FUEL, GOOD COMBUSTION PRACTIC BACT-PSD NSPS 

04/08/2014 &nbsp;ACT EMERGENCY GENERATOR 1 17.11 ULSO 2250 KW Sulfuric Acid (mist, vap0r1 USE OF ULTRA-LOW DIESEL SULFUR FUEL, LIMITEI BACT·PSD 

MD-0043 PERRYMAN GENERATING 07/01/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 1300 HP Particulate matter, total! GOOD COMBUSTION PRACTICES, LIMllED BACT-PSD NSPS 

STATION 07/01/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 1300 HP NOx GOOD COMBUSTION PRACTICES, LIMITED HOURS LAER NSPS 

MD-0044 COVE POINT LNG TERMINAL 06/09/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 UlSD 1550 HP Particulate matter, filtera EXCLUSIVE USE OF ULSD FUEL, GOOD COMBUSTICBACT-PSD 

06/09/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 UlSD 1550 HP Particulate matter, total! EXCLUSIVE USE OF ULSD FUEL, GOOD COMBUSTICBACT-PSD 

05/09/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD lSSO HP Particulate matter, total! EXCLUSIVE USE OF ULSD FUEL, GOOD COMBUSTICBACT-PSD 

05/09/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 UlSD 1550 HP NOx GOOD COMBUSTION PRACTICES AND DESIGNED l lAER NSPS 

05/09/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 1550 HP carbon Monoxide GOOD COMBUSTION PRACTICES AND DESIGNED TSACT-PSO 

05/09/2014 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 1S50 HP voe USE ONLY ULSD, GOOD COMBUSTION PRACTICES, lAER NSPS 

Ml-0389 KARN WEADOCK GENERATING 12/29/2009 &nbsp;ACT FIRE PUMP 17.11 ULSD 525 HP carbon Monoxide ENGINE DESIGN AND OPERATION. 15 PPM SULFU SACT-PSD NSPS 
COMPLEX 12/29/2009 &nbsp;ACT FIRE PUMP 17.11 UtSD 525 HP Particulate matter, total (ENGINE DESIGN AND OPERATION. 15 PPM SULFU SACT-PSD NSPS 

12/29/2009 &nbsp;ACT FIRE PUMP 17.11 UtSD S2S HP Particulate matter, total EENGINE DESIGN AND OPERATION. 1S PPM SULFU BACT-PSD 

12/29/2009 &nbsp;ACT FIRE PUMP 17.11 UtSD 525 HP NonprecursorOrganic Co ENGINE DESIGN AND OPERATION. 15 PPM SULFU BACT-PSD NSPS 

12/29/2009 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 2000 KW NonprecursorOrganlc CO ENGINE DESIGN AND OPERATION. 15 PPM SULFU BACT-PSD NSPS 

12/29/2009 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 2000 KW carbon Monoxide ENGINE DESIGN AND OPERATION. lS PPM SULFU BACT-PSD NSPS 

12/29/2009 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 2000 KW Particulate matter, total (ENGINE DESIGN AND OPERATION. 15 PPM SULFU BACT-PSD NSPS 

12/29/2009 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 2000 KW Particulate matter, total EENGINE DESIGN AND OPERATION. 15 PPM SULFU BACT-PSD 

Ml-0394 WARREN TECHNICAL CENTER 02/29/2012 &nbsp;ACT Four (4) Emergency Generators 17.11 Diesel 2280 KW NO' No add-on controls, but ignition timing retardatio BACT-PSD NESHAP, NSPS, SIP, OPERA" 

02/29/2012 &nbsp;ACT Nine {9) DR UPS Emergency Gener. 17.11 Diesel 3010 KW NO' No add-on controls, but Ignition timing retardatio BACT-PSD NSPS, NESHAP, SIP, OPERA" 

Ml-0406 RENAISSANCE POWER LLC 11/01/2013 &nbsp;ACT FG-EMGEN7-8; Two (2) 1,000kW c 17.11 Diesel 1000 kW NO' Good combustion practices BACT-PSD SIP 

11/01/2013 &nbsp;ACT FG-EMGEN7-8; TWO (2) 1,000kW c 17.11 Diesel 1000 kW Carbon Monoxide Good combustion practices. BACT-PSD NSPS,SIP 

11/01/2013 &nbsp;ACT FG-EMGEN7-8; Two (2) 1,000kW c 17.11 Diesel 1000 kW Particulate matter, filtera Good combustion practices. BACT-PSD NSPS 

11/01/2013 &nbsp;ACT FG-EMGEN7-8; TWo (2) 1,000kW c 17.11 Diesel 1000 kW Particulate matter, total !Good combustion practices. BACT-PSD SIP 

11/01/2013 &nbsp;ACT FG-EMGEN7-8; Two (2) 1,000kW c 17.11 Diesel 1000 kW Particulate matter, total !Good combustion practices BACT-PSD SIP 

11/01/2013 &nbsp;ACT FG-EMGEN7-8; Two (2) 1,000kW c 17.11 Diesel 1000 kW carbon Dlox!de EqulvalenGood combustion practices. BACT-PSD 

Ml-0418 WARREN TECHNICAL CENTER 01/14/2015 &nbsp;ACT FG-BACKUPGENS (Nine {9) DRUPS 17.11 Diesel 3490 KW NOx No add-on controls, but injection timing retardati' BACT-PSD NSPS, NE SHAP, SIP, OPERA. 

01/14/2015 &nbsp;ACT Four (4) emergency engines in FG 17.11 Diesel 2710 KW NO, No add-on controls, but injection timing retardati1 BACT-PSD NSPS, NESHAP, SIP, OPERA. 
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Ml-0421 GRAYLING PARTIClE80ARD 08/26/2016 &nbsp;ACT Emergency Diesel Generator Engir 17.11 Diesel 500 H/YR carbon Monoxide Good design and combustion practices. 8ACT-PSO NSPS, SIP 

08/26/2016 &nbsp;ACT Emergency Diesel Generator Engir 17.11 Diesel 500 H/YR NO> Certified engines, limited operating hours. 8ACT-PSO SIP 

08/26/2016 &nbsp;ACT Emergency Diesel Generator Engir 17.11 Diesel 500 H/YR Particulate matter, filtera Certified engines, good design, operation and co11 8ACT-PSD NSPS 

08/26/2016 &nbsp;ACT Emergency Diesel Generator Engir 17.11 Diesel 500 H/YR Particulate matter, total ECertified engines, good design, operation and con BACT-PSD SIP 

08/26/2016 &nbsp;ACT Emergency Diesel Generator Engir 17.11 Diesel 500 H/YR Particulate matter, tota! ECertified engines, good design, operation and con BACT-PSD SIP 

08/26/2016 &nbsp;ACT Emergency Diesel Generator Engir 17.11 Diesel 500 H/YR Carbon Dioxide Equivalen Good combustion and design practices. BACT-PSD 

08/26/2016 &nbsp;ACT Dleselffire pump engine (EUFIREP 17.11 Diesel 500 H/YR Carbon Monoxide Good design and combustion practices. BACT-PSD NSPS, SIP 

08/26/2016 &nbsp;ACT Dieselffire pump engine (EUFIREP 17.11 Diesel 500 H/YR NO> certified engines, limited operating hours. BACT-PSD SIP 

08/26/2016 &nbsp;ACT Dieselffire pump engine (EUFIREP 17.11 Diesel 500 H/YR Particulate matter, filtera certified engines, good design, operation and con BACT-PSD NSPS 

08/26/2016 &nbsp;ACT Dieself fire pump engine (EUFIREP 17.11 Diesel 500 H/YR Particulate matter, total Ecertified engines. Good design, operation and co BACT-PSD SIP 

08/26/2016 &nbsp;ACT Dieself fire pump engine {EUFIREP 17.11 Diesel 500 H/YR Particulate matter, total ECertified engines. Good design, operation and co BACT-PSD SIP 

08/26/2016 &nbsp;ACT Dieself fire pump engine {EUFIREP 17.11 Diesel 500 H/YR carbon Dioxide Equiva!enGood combustion and design practices. BACT-PSD 

Ml-0423 !NDECK NILES, LLC 01/04/2017 &nbsp;ACT EUEMENG!NE {Diesel fuel emerge1 17.11 Diesel Fuel 22.68 MMBTU/H carbon Monoxide Good combustion practices and meeting NSPS Sul 8ACT-PSD NSPS, SIP 

01/04/2017 &nbsp;ACT EUEMENGINE {Diesel fuel emerge• 17.11 Diesel Fuel 22.68 MMBTU/H NOx Good combustion practices and meeting NSPS 1111 BACT-PSD NSPS, SIP 

01/04/2017 &nbsp;ACT EUEMENGINE (Diesel fl/el emerge; 17.11 Diesel Fuel 22.68 MMBTU/H Particulate matter, filtera Good combustion practices and meeting NSPS Sul BACT-PSD NSPS 

01/04/2017 &nbsp;ACT EUEMENGINE (Diesel fuel emerger 17.11 Diesel Fuel 22.68 MMBTU/H Particulate matter, total EGood combustion practices. BACT-PSD SIP 

01/04/2017 &nbsp;ACT EUEMENGINE (Diesel fuel emerger 17.11 Diesel Fuel 22.68 MMBTU/H BACT-PSDParticulate matter, total EGood combustion practices. SIP 

01/04/2017 &nbsp;ACT EUEMENGINE (Diesel fuel emerger 17.11 Diesel Fuel 22.68 MMBTU/H BACT-PSDvoe Good combustion practices. 

01/04/2017 &nbsp;ACT EUEMENGINE (Diese! fuel emerger 17.11 Diesel Fuel 22.68 MMBTU/H Sulfur Dioxide (502) Good combustion practices and meeting NSPS Sul BACT-PSD NSPS, SIP 

01/04/2017 &nbsp;ACT EUEMENGINE (Diesel fuel emerger 17.11 Diesel Fuel 22.68 MMBTU/H carbon Dioxide EquivalenGood combustion practices BACT-PSD 

Mf-042S GRAYLING PARTICLEBOARD OS/09/2017 &nbsp;ACT EUEMRGRICEl in FGRICE (Emerge1 17.11 Diesel 500 H/YR carbon Monoxide Good design and combustion practices. BACT-PSD NSPS, SIP 

05/09/2017 &nbsp;ACT EUEMRGRICEl !n FGRICE {Emerge1 17.11 Diesel 500 H/YR NO• Certified engfnes, limlted operating hours. BACT-PSD SIP 

05/09/2017 &nbsp;ACT EUEMRGRICE1 in FGRICE {Emerge1 17.11 Diesel 500 H/YR Particulate matter, filtera Certified engines, good design, operation and con BACT-PSD NSPS 

05/09/2017 &nbsp;ACT EUEMRGRlCEl in FGRICE {Emerge1 17.11 Diesel 500 H/YR Particulate matter, total ECertified engines, good design, operation and con SACT-PSD sie 
05/09/2017 &nbsp;ACT EUEMRGR!CEl In FGRICE (Emerge1 17.11 Diesel 500 H/YR Particulate matter, total! Certified engines, good design, operation and con 8ACT-PSD SIP 

05/09/2017 &nbsp;ACT EUEMRGRICE11n FGRICE {Emerge1 17.11 Diesel 500 H/YR carbon Dioxide Equivalen Good combustion and design practices. BACT·PSD 

05/09/2017 &nbsp;ACT EUEMRGRICE2 in FGRICE (Emerge1 17.11 Diesel 500 H/YR carbon Monoxide Good design and combustion practices. BACT-PSD NSPS, SIP 

05/09/2017 &nbsp;ACT EUEMRGRICE2 in FGRICE (Emerger 17.11 Diesel 500 H/YR NO> certified engines, limited operating hours BACT-PSD SIP 

05/09/2017 &nbsp;ACT EUEMRGRICE2 in FGRICE (Emerger 17.11 Diesel 500 H/YR Particulate matter, filtera certified engines, good design, operation and con BACT-PSD NSPS 

05/09/2017 &nbsp;ACT EUEMRGRICE2 in FGRICE (Emerge1 17.11 O!esel 500 H/YR Particulate matter, total ECertified engines. Good design, operation and co BACT-PSD SIP 

05/09/2017 &nbsp;ACT EUEMRGRICE2 in FGR1CE (Emerge1 17.11 D!esel 500 H/YR Particulate matter, total Ecertified engines. Good design, operation and co BACT-PSD SIP 

05/09/2017 &nbsp;ACT EUEMRGRICE2 in FGR!CE (Emerger 17.11 Diesel 500 H/YR carbon Dioxide EquivalenGood combustion and design practices. BACT-PSD 

05/09/2017 &nbsp;ACT EUF!REPUMP in FGRICE {Diesel fin 17.11 Diesel 500 H/YR carbon Monoxide Good design and combustion practices. BACT-PSD NSPS, SIP 

05/09/2017 &nbsp;ACT EUFJREPUMP in FGRICE {Diesel fin 17.11 Diesel 500 H/YR NO> Certified engines. Limited operating hours. BACT·PSD SIP 

05/09/2017 &nbsp;ACT EUFIREPUMP in FGRICE (Diesel fin 17.11 Diesel 500 H/YR Particulate matter, filtera Certified engines. Good design, operation and co SACT-PSD NSPS 

05/09/2017 &nbsp;ACT EUFIREPUMP in FGRICE (Diesel fin 17.11 Diesel 500 H/YR Particulate matter, total ECertified engines. Good design, operation and co SACT·PSD, SIP 

05/09/2017 &nbsp;ACT EUFIREPUMP in FGRICE (Diesel fin 17.11 Diesel 500 H/YR Particulate matter, total! Certified engines. Good design, operation and co BACT-P50 SIP 

05/09/2017 &nbsp;ACT EUFIREPUMP in FGRICE (Diesel fin 17.11 Diesel 500 H/YR carbon Dioxide Equivalen Good combustion and design practices. BACT-PSD 

"Ml-0433 MEC NORTH, LlC AND MEC 06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Erner 17.11 Diesel 1341 HP carbon Monoxide Good combustion practices and meeting NSPS Sul BACT-PSD NSPS, SIP 
SOUTH LLC 06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Eme1 17.11 Diesel 1341 HP NO• Good combustion practices and meeting NSPS Sul SACT-PSD NSPS, SIP 

06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Erner 17.11 Diesel 1341 HP Particulate matter, filtera D!esel particulate filter, good combustion practic£ SACT-PSD NSPS 

06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Erner 17.11 Diesel 1341 HP Particulate matter, total EDiesel particulate filter, good combustion practice BACT-PSD NSPS 

06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Emei 17.11 Diesel 1341 HP Particulate matter, total EDiesel particulate fi!ter, good combustion practice BACT-PSD NSPS 

06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Erne! 17.11 Diesel 1341 HP voe Good combustion practices. BACT-PSD 

06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Eme1 17.11 Diesel 1341 HP Sulfur Dioxide (S02) Good combustion practices and meeting N5PS Sul BACT-P5D N5PS,SIP 

06/29/2018 &nbsp;ACT EUEMENGINE (North Plant): Eme1 17.11 Diesel 1341 HP carbon Dioxide EquivalenGood comb1.1stlon practices. BACT-PSD 

06/29/2018 &nbsp;ACT EUEMENGlNE (South Plant): Eme1 17.11 Diesel 1341 HP carbon Monoxide Good combustion practices and meeting NSPS 1111 8ACT-PSD NSPS, SIP 

06/29/2018 &nbsp;ACT EUEMENGlNE {South Plant): Erner 17.11 Diesel 1341 HP NO> Good combustion practices and meeting NSPS !Ill SACT·PSD NSPS, SIP 
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06/29/2018 &nbsp;ACT EUEMENGINE {South Plant): Emel 17.11 Diesel 1341 HP Particulate matter, filtera Diesel particulate filter, good combustion practice BACT-PSD NSPS 

06/29/2018 &nbsp;ACT EUEMENGINE {South Plant): Eme1 17.11 Diesel 1341 HP Particulate matter, total! Diesel particulate filter, good combustion practice BACT-PSD NSPS 

06/29/2018 &nbsp;ACT EUEMENGINE {South Plant): Eme1 17.11 Diesel 1341 HP Particulate matter, total! Diesel particulate filter, good combustion practice BACT-PSD NSPS 

06/29/2018 &nbsp;ACT EUEMENGINE {South Plant): Emel 17.11 Diesel 1341 HP voe Good combustion practices BACT-PSD 

06/29/2018 &nbsp;ACT EUEMENGINE {South Plant): Emel 17.11 Diesel 1341 HP Sulfur Dioxide (502) Good combustion practices and meeting NSPSSul BACT-PSD NSPS, SIP 

06/29/2018 &nbsp;ACT EUEMENGINE (South Plant): Emel 17.11 Diesel 1341 HP carbon Dioxide Equ!valen Good combustion practices. BACT-PSD 

*Ml-0434 FLAT ROCK ASSEMBLY PLANT 03/22/2018 &nbsp;ACT EUENGINE01 through EUENGINEO 17.11 Diesel 3633 BHP NOx Good combustion practices. BACT-PSD NSPS, SIP 

03/22/2018 &nbsp;ACT EUFIREPUMPENGS (2 emergencyi 17.21 Diesel 2SO BHP NOx Good combustion practices. BACT-PSD NSPS, SIP 

03/22/2018 &nbsp;ACT EUL!FESAFETYENG - One d!esel-fu1 17.21 Diesel SOO KW ND< Good combustion practices. BACT-PSD NSPS, SIP 

*Ml-0435 BELLE RIVER COMBINED CYCLE 07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Diesel 2MW Carbon Monoxide State of the art combustion design. BACT-PSO NSPS, SIP 

POWER PLANT 07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Dlesel 2 MW ND< State of the art combustion design. BACT-PSO NSPS, SIP 

07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Diesel 2 MW Particulate matter, filtera State of the art combustion design BACT-PSO NSPS 

07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Diesel 2 MW Particulate matter, Iota!~ State of the art combustion design BACT-PSD NSPS 

07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Diesel 2MW Particulate matter, total~ State of the art combustion design. BACT-PSD NSPS 

07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Diesel 2 MW voe State of the art combustion design. BACT-PSO SIP 

07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Diesel 2MW Sulfuric Ac id {mist, vapol'l Good combustion practices, !ow sulfur fuel. BACT-PSO NSPS, SIP 

07/16/2018 &nbsp;ACT EUEMENGINE: Emergency engine 17.11 Diesel 2 MW Carbon Dlo~lde Equlvalen Energy efficient design. BACT-PSO 

07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.21 Diesel 399 BHP carbon Monoxide State of the art combustion design. BACT-PSO NSPS, SIP 

07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.Zl Diesel 399 BHP NO< State of the art combustion design. BACT-PSO NSPS, SIP 

07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.21 Dlesel 399 BHP Particulate matter, filtera State of the art combustion design BACT-PSD NSPS 

07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.21 Diesel 399 BHP Particulate matter, total !State of the art combustion design. BACT-PSO NSPS 

07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.21 Diesel 399 BHP Particulate matter, total~ State of the art combustion design. BACT-PSO NSPS 

07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.21 Dlesel 399 BHP voe State of the art combustion des!gn. BACT-PSO SIP 
07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.21 Diesel 399 BHP Sulfuric Acid {mist, vapo!'l Good combustion practices, !ow sulfur fuel. BACT-PSO NSPS, SIP 

07/16/2018 &nbsp;ACT EUFPENGINE: Fire pump engine 17.21 Diesel 399 BHP carbon D!o~ide Equivalen Energy efficient design BACT-PSO 

NH-OOlS CONCORD STEAM 02/27/2009 &nbsp;ACT EMRGENCY GENERATOR 1 17.11 O!ESELFUEL S.6 MMBTIJ/H NOx LESS THAN SOO HOURS OF OPERATION PER CONSI LAER OPERATING PERMIT 
CORPORATION 02/27/2009 &nbsp;ACT EMERGENCY GENERATOR 2 17.11 O!ESELFUEL 11.6 MMBTIJ/H NOx OPERATES LESS THAN 500 HOURS PER CONSE CUT LAER NSPS, OPERATING PERMIT 

NJ-0079 WOODBRIDGE ENERGY 07/25/2012 &nbsp;ACT Emergency Generator 17.11 ULSD 100 H/YR NOx Use of ULSO diesel oil LAER NSPS, OPERATING PERMIT 
CENTER 07/25/2012 &nbsp;ACT Emergency Generator 17.11 ULSD 100 H/YR Use of ULSO oi!carbon Monoxide BACT-PSO NSPS, OPERATING PERMIT 

07/25/2012 &nbsp;ACT Emergency Generator 17.11 ULSD 100 H/YR voe Use of ULSO oi! LAER NSPS, OPERATING PERMIT 

07/25/2012 &nbsp;ACT Emergency Generator 17.11 ULSD 100 H/YR Particulate matter, total! Use of ULSO oil OTHER CASE-BY- NSPS, OPERATING PERMIT 

07/25/2012 &nbsp;ACT Emergency Generator 17.11 ULSO 100 H/YR Particulate matter, total EUse of ULSO oil OTHER CASE-BY- NSPS, OPERATlNG PERMIT 

NJ-0080 HESS NEWARK ENERGY 11/01/2012 &nbsp;ACT Emergency Generator 17.11 ULSO 200 H/YR NOx use of ultra low sulfur diesel (ULSO) a clean fuel LAER NSPS, OPERATlNG PERMIT 
CENTER 11/01/2012 &nbsp;ACT Emergency Generator 17.11 ULSO 200 H/YR Carbon Monoxide BACT-PSD OPERATING PERMIT 

11/01/2012 &nbsp;ACT Emergency Generator 17.11 ULSO 200 H/YR voe use of ULSD, a low sulfur clean fuel LAER OPERATING PERMIT 

11/01/2012 &nbsp;ACT Emergency Generator 17.11 ULSD 200 H/YR Particulate matter, filtera use of ULSD, a low sulfur clean fuel N/A OPERATING PERMIT 

11/01/2012 &nbsp;ACT Emergency Generator 17.11 UlSD 200 H/YR Particulate matter, filterable &It; 10 Aµ {FPMlO) BACT-PSD OPERATING PERMIT 

11/01/2012 &nbsp;ACT Emergency Generator 17.11 ULSD 200 H/YR Particulate matter, filtera use of ULSO, a low sulfur clean fuel BACT-PSD OPERATING PERMIT 

NJ-0084 PSEG FOSSIL LLC SEWAREN 03/10/2016 &nbsp;ACT Diesel Fired Emergency Generator 17.11 UtSD 44 H/YR voe use of ULSD a clean burning fuel, and limited hour LAER NSPS, OPERATING PERMIT 
GENERATING STATION 03/10/2016 &nbsp;ACT Diesel Fired Emergency Generator 17.11 ULSD 44 H/YR Particulate matter, filtera use of ULSD a clean burning fuel, and limited hour BACT-PSD NSPS, OPERATING PERMIT 

03/10/2016 &nbsp;ACT Diesel Fired Emergency Generator 17.11 ULSD 44 H/YR Particulate matter, total Euse of ULSD a clean burning fuel, and limited hour BACT-PSD NSPS, OPERATING PERMIT 

03/10/2016 &nbsp;ACT Diesel Fired Emergency Generator 17.11 ULSD 44 H/YR Particulate matter, total Euse of ULSD a clean burning fuel, and limited hourBACT·PSD NSPS, OPERATING PERMIT 

03/10/2016 &nbsp;ACT Diesel Fired Emergency Generator 17.11 ULSD 44 H/YR NOx use of ultra low sulfur diesel a clean burning fuel. LAER NSPS, OPERATING PERMIT 

03/10/2016 &nbsp;ACT Diesel Fired Emergency Generator 17.11 ULSD 44 H/YR carbon Monoxide use of ultra low sulfur diesel oil a clean burning fu BACT-PSD NSPS, OPERATING PERMIT 

NV-0047 NELLIS AIR FORCE BASE 02/26/2008 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL Particulate matter, filtera TURBOCHARGER ANO AFTERCOOLER OTHER CASE-BY-SIP' OPERATING PERMIT 

02/26/2008 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL NOx TURBOCHARGER ANO AFTERCOOLER BACT-PSD SIP, OPERATING PERMIT 

02/26/2008 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL carbon Monoxide TURBOCHARGER ANO AFTERCOOLER Othercase-by-OSlP' OPERATING PERMIT 

02/26/2008 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL Sulfur Dioxide {S02) LIMITING SULFUR CONTENT IN THE DIESEL Oil TO BACT-PSO SIP, OPERATING PERMIT 
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02/26/2008 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL voe TURBOCHARGER AND AfTERCOOLER Other Case·bY·CS!P, OPERATING PERMIT 

NV-0049 HARRAH'SOPERATING 08/20/2009 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL 1232 HP voe THE UNIT IS EQUIPPED WITH A TURBOCHARGER. Other Case-by-CS JP' OPERATING PERMIT 
COMPANY, INC. 08/20/2009 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL Oil 1232 HP Sulfur Oxides (SOx) THE UNIT SHALL COM BUST ONLY LOW-SULFUR DI BACT-PSD SIP, OPERATING PERMIT 

08/20/2009 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL 1232 HP Hazardous Air Pollutants 'THE UNIT IS EQUIPPED WITH A TURBOCHARGER. Other Case-by-CSIP, OPERATING PERMIT 

08/20/2009 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL 1232 HP Particulate matter, filtera THE UNIT IS EQUIPPED WITH A TURBOCHARGER. Other Case-by-CSIP, OPERATING PERMIT 

08/20/2009 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17 .11 DIESEL OIL 1232 HP NOx THE UNIT IS EQUIPPED WITH A TURBOCHARGER. BACT-PSD SIP, OPERATING PERMIT 

OB/20/2009 &nbsp;ACT LARGE INTERNAL COMBUSTION El 17.11 DIESEL OIL 1232 HP Carbon Monoxide THE UNIT IS EQUIPPED WITH A TURBOCHARGER. Other Case-by-CSIP, OPERATING PERMlT 

NY-0101 CORNELL COMBINED HEAT & 03/12/200B &nbsp;ACT EMERGENCY DIESEL GENERATORS 17.11 LSD 1000 KW Particulate matter, fi!tera ULTRA LOW SULFUR DIESEL AT 15 PPM S BACT-PSD NSPS, OPERATING PERMIT 
POWER PROJECT 03/12/2008 &nbsp;ACT EMERGENCY DIESEL GENERATORS 17.11 LSD 1000 KW Sulfuric Ac!d (mist, vapon ULTRA LOW SULFUR DIESEL AT 1S PPM S BACT·PSD NSPS, OPERATING PERMIT 

03/12/2008 &nbsp;ACT EMERGENCY DIESEL GENERATORS 17.11 LSD 1000 KW Particulate Matter {PM) ULTRA LOW SULFUR DIESEL AT lS PPM S. BACT·PSD NSPS, OPERATING PERMIT 

03/12/2008 &nbsp;ACT EMERGENCY DIESEL GENERATORS 17.11 LSD 1000 KW Particulate matter, filtera ULTRA LOW SULFUR DIESEL AT lS PPM S BACT-PSD NSPS, OPERATING PERMIT 

NY-0103 CRICKET VALLEY ENERGY 02/03/2016 &nbsp;ACT Slack start generator 17.11 ULSD 3000 KW reduction.Ill LAERNO< 
CENTER 02/03/2016 &nbsp;ACT Slack start generator 17.11 ULSD 3000 KW voe Compliance demonstrated with vendor emission 1 LAER 

02/03/2016 &nbsp;ACT Black start generator 17.11 ULSD 3000 KW Particulate matter, filtera Compliance demonstrated with vendor emission 1 BACT-PSD 

02/03/2016 &nbsp;ACT Black start generator 17.11 ULSD 3000 KW Carbon Monoxide Compliance demonstrated with vendor emission 1 BACT-PSD 

NY-0104 CPV VALLEY ENERGY CENTER 08/01/2013 &nbsp;ACT Emergency generator 17.11 ULSD Sulfur, Total Reduced {TR Ultra low sulfur diesel with maximum sulfur conte BACT-PSD 

08/01/2013 &nbsp;ACT Emergencygenerator 17.11 ULSD VDC Good combustion practice. LAER 

08/01/2013 &nbsp;ACT Emergency generator 17.11 ULSD Particulate matter, filtera Ultra low sulfur diesel with maximum sulfurcontE BACT-PSD 

08/01/2013 &nbsp;ACT Emergency generator 17.11 ULSD Sulfur Dioxide {S02) Ultra !ow sulfur diesel with maximum sulfur contE BACT-PSD 

08/01/2013 &nbsp;ACT Emergency generator 17.11 ULSD Sulfuric Acid (mist, vapor! Ultra low sulfur diesel with maximum sulfur contE 8ACT-PSD 

08/01/2013 &nbsp;ACT Emergency generator 17.11 ULSD Carbon Monoxide Good combustion practice. BACT-PSD 

OK-0128 MID AMERICAN STEEL 09/08/2008 &nbsp;ACT Emergency Generator 17.11 No.2dlesel 1200 HP NO< 500 hours per year operations BACT-PSD SIP 
ROLLING MILL 09/08/2008 &nbsp;ACT Emergency Generator 17.11 No. 2 diesel 1200 HP Sulfur Dioxide (502) 500 hours per year, O.OS% sulfur diesel fuel BACT-PSD 

09/08/2008 &nbsp;ACT Emergency Generator 17.11 No. 2 diesel 1200 HP Particulate matter, total &It; 10 Aµ (TPMlO) BACT·PSD SIP 

09/08/2008 &nbsp;ACT Emergency Generator 17.11 No. 2 diesel 1200 HP Carbon Monoxide BACT·PSD 

09/08/2008 &nbsp;ACT Emergency Generator 17.11 No. 2 diesel 1200 HP voe BACT-PSD SIP 

OK-0129 CHOUTEAU POWER PLANT 01/23/2009 &nbsp;ACT EMERGENCY DIESEL GENERATOR ( 17.11 LOW SULFUR DIESE 2200 HP NO< BACT-PSD NSPS 

01/23/2009 &nbsp;ACT EMERGENCY DIESEL GENERATOR ( 17.11 LOW SULFUR DIESE 2200 HP Carbon Monoxide BACT·PSD NSPS 

01/23/2009 &nbsp;ACT EMERGENCY DIESEL GENERATOR { 17.11 LOW SULFUR DlESE 2200 HP voe GOOD COMBUSTION BACT·PSD NSPS 

01/23/2009 &nbsp;ACT EMERGENCY DIESEL GENERATOR ( 17.11 LOW SULFUR DIESE 2200 HP Particulate matter, total &It; 10 Aµ {TPMlO) BACT-PSD NSPS 

01/23/2009 &nbsp;ACT EMERGENCY DIESEL GENERATOR ( 17.11 LOW SULFUR DIESE 2200 HP Sulfur Dioxide (502) LOW SULFUR DIESEL O.OS%S BACT-PSD NSPS 

OK·Ol4S BROKEN BOW OS8 MILL 06/2S/2012 &nbsp;ACT Emerg Diesel Gen, Fire Pump, Rail 17.11 Diesel NO• BACT-PSD N/A 

MOORELAND GENERATING 07/02/2013 &nbsp;ACT DIESEL·FlRED EMERGENCY GENER. 17.11 DIESEL 1341 HP NO< COMBUSTION CONTROL BACT-PSD NSPS 
STA 07/02/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER. 17.11 DIESEL 1341 HP Carbon Monoxide COMBUSTION CONTROL. BACT-PSD 

07/02/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 DIESEL 1341 HP voe COMBUSTION CONTROL. BACT-PSD N/A 

07/02/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER. 17.11 DIESEL 1341 HP Particulate matter, total ~COMBUSTION CONTROL. BACT-PSD N/A 

07/02/2013 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER. 17.11 DIESEL 1341 HP Carbon Dioxide EqulvalenA TIER 3 CERTIFIED ENGINE OPERATED< 100 HR{'r BACT-PSD N/A 

OK-0156 NORTHSTAR AGRI IND ENID 07/31/2013 &nbsp;ACT Fire Pump Engine 17.11 Diesel sso hp Particulate matter, total &It; 10 Aµ (TPM10) BACT-PSD NSPS 

07/31/2013 &nbsp;ACT Fire Pump Engine 17.11 Dies el sso hp Particulate matter, total &It; 2.5 Aµ (TPM2.S) BACT-PSD NSPS 

07/31/2013 &nbsp;ACT Fire Pump Engine 17.11 Diesel sso hp voe Good Combustion BACT-PSD NSPS, NESHAP 

07/31/2013 &nbsp;ACT Fire Pump Engine 17.11 Diesel sso hp Carbon Dioxide Good Combustion BACT-PSD NSPS 

PA-0278 

PA-0291 

MOXIE LIBERTY LLC/ASYLUM 
POWER PL T 

HICKORY RUN ENERGY 

10/lD/2012 &nbsp;ACT 

10/10/2012 &nbsp;ACT 

10/10/2012 &nbsp;ACT 

10/10/2012 &nbsp;ACT 

10/10/2012 &nbsp;ACT 

10/10/2012 &nbsp;ACT 

04/23/2013 &nbsp;ACT 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

EMERGENCY GENERATOR 

17.11 

17.ll 

17.11 

17.11 

17.11 

17.11 

17.11 

Diesel 

Diesel 

Diesel 

Diesel 

Dlesel 

Diesel 

ULSD 7.8 MM Btu/hr 

Carbon Monoxide 

voe 
NO• 

Particulate matter, total &It; 10 Aµ (TPMlO) 

Partlculate matter, tota! &It; 2.5 Aµ (TPM2.S) 

Sulfur Oxides (SOx) 

Particulate matter, total (TPM) 

OTHER CASE-BY· OTHER 

OTHER CASE-BY-OTHER 

OTHER CASE-BY· OTHER 

OTHER CASE-BY· OTHER 

OTHER CASE-BY- OTHER 

OTHER CASE-BY- OTHER 

OTHER CASE-SY- OTHER 
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STATION 04/23/2013 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 7.8 MMBtu/hr NOx OTHER CASE-BY-OTHER 

04/23/2013 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 7.8 MMBtu/hr Carbon Monoxide OTHER CASE-BY-OTHER 

04/23/2013 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 7.8 MMBtu/hr voe OTHER CASE-BY-OPERATING PERMIT 

04/23/2013 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 7.8 MMBtufhr Sulfur Oxides {SOX) OTHER CASE-BY-OPERATING PERMIT 

04/23/2013 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 7.8 MMBtu/hr Hydrogen Sulfide OIBERCASE-BY-OTHER 

04/23/2013 &nbsp;ACT EMERGENCY GENERATOR 17.11 ULSD 7.8 MMBtu/hr Carbon Dioxide Equivalent {C02e) OIBER CASE-BY- OTHER 
*PA-0298 FUTURE POWER PA/GOOD 03/04/2014 &nbsp;ACT EMERGENCY GENERATOR- 670 17.11 Diesel 31.9 Gal/hr 

SPRINGS NGCC FACILITY HP 
*PA-0309 LACKAWANNA ENERGY 12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 ULSD NO< LAER 

CTR/JESSUP 12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 ULSD Carbon Monoxide BACT-PSD 

12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 ULSD voe LAER 
12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 ULSD Particulate matter, filterable (FPM) BACT-PSD 

12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 UlSD Particulate matter, total &It; 10 Aµ (ll'MlO) BACT-PSD 

12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 UlSD Particulate matter, total &lt; 2.5 Aµ {TPM2.5) BACT-PSD 

12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 ULSD Sulfuric Acid (mist, vapors, etc) BACT-PSD 

12/23/2015 &nbsp;ACT 2000 kW Emergency Generator 17.11 ULSD Carbon Dioxide Equivalent (C02e) BACT-PSD 

•PA-0310 CPV FAIRVIEW ENERGY 09/02/2016 &nbsp;ACT Emergency Generator Engines 17.11 ULSD NO. LAER NSPS 
CENTER 09/02/2016 &nbsp;ACT Emergency Generator Engines 17.11 ULSO Carbon Monoxide BACT-PSD NSPS 

09/02/2016 &nbsp;ACT Emergency Generator Engines 17.11 ULSO Particulate matter, total (TPM} BACT-PSD NSPS 
*PA-0311 MOXIE FREEDOM 09/01/2015 &nbsp;ACT Emergency Generator 17.11 NO< LAER NSPS 

GENERATION PLANT 09/01/2015 &nbsp;ACT Emergency Generator 17.11 Carbon Monoxide BACT·PSD NSPS 

09/01/2015 &nbsp;ACT EmergencyGenerator 17.11 voe LAER NSPS 

09/01/2015 &nbsp;ACT Emergency Generator 17.11 Particulate matter, total {TPM) BACT-PSD NSPS 

09/01/2015 &nbsp;ACT Emergency Generator 17.11 Particulate matter, total &It; 10 Aµ {TPMlO) BACT-PSD NSPS 

09/01/2015 &nbsp;ACT Emergency Generator 17.11 Particulate matter, total &It; 2.5 Aµ {TPM2.5) BACT-PSD NSPS 

09/01/2015 &nbsp;ACT Emergency Generator 17.11 Sulfuric Acid (mist, vapors, etc) BACT-P5D NSPS 

09/01/2015 &nbsp;ACT Emergency Generator 17.11 Carbon Dioxide Equivalent (C02e} BACT-PSD NSPS 

09/01/2015 &nbsp;ACT Fire Pump Engine 17.11 diesel NO. LAER NSPS 

09/0l/201S &nbsp;ACT Fire Pump Engine 17.11 diesel Carbon Monoxide BACT·PSD NSPS 

09/01/2015 &nbsp;ACT Fire Pump Engine 17.11 diesel voe LAER NSPS 

09/01/2015 &nbsp;ACT Fire Pump Engine 17.11 diesel Particulate matter, total (TPM} BACT-PSD NSPS 

09/01/2015 &nbsp;ACT Fire Pump Engine 17.11 diesel Particulate matter, total &It; 10 Aµ (TPMlO) BACT-PSD NSPS 

09/01/2015 &nbsp;ACT Fire Pump Engine 17 .11 diesel Partlculate matter, total &It; 2.5 Aµ (TPM2.5) BACT-PSD NSPS 

09/01/2015 &nbsp;ACT Fire Pump Engine 17.11 diesel Carbon Dioxide Equivalent (C02e) BACT-PSD NSPS 
PR-0009 ENERGY ANSWERS ARECl BO 04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.ll ULSDFueloil#2 NO< BACT-PSD 

PUERTO RICO RENEWABLE 04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.11 ULSDFueloil#2 Carbon Monoxide BACT-PSD 
ENERGY PROJECT 04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.11 ULSDFueloil#2 voe BACT-PSD 

04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.11 ULSDFueloil#2 Particulate matter, filterable (FPM) BACT·P5D 

04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.11 UlSDFueloil#2 Particulate matter, total &It; 10 Aµ (ll'M10) BACT·PSD 

04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.11 ULSDFueloil#2 Particulate matter, total &It; 2.5 Aµ {TPM2.5) BACT-PSD 

04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.11 UlSDFueloil#2 Sulfur Dioxide (S02} BACT-PSD 

04/10/2014 &nbsp;ACT Emergency Diesel Generator 17.11 ULSD Fuel oil# 2 Carbon Dioxide Equivalent (C02e) BACT-PSD 
SC-0113 PYRAMAX CERAMICS, LLC 02/08/2012 &nbsp;ACT EMERGENCY GENERATORS 1 THRL 17.11 DIESEL 757 HP NOx ENGINES MUST BE CERTIFIED TO COMPLY WITH NBACT-PSD NSPS 

02/08/2012 &nbsp;ACT EMERGENCY GENERATORS 1 THRL 17.11 DIESEL 757 HP Carbon MonoKlde ENGINES MUST BE CERTIFIED TO COMPLY WITH NBACT-PSD NSPS 

02/08/2012 &nbsp;ACT EMERGENCY GENERATORS 1 THRL 17.11 DIESEL 757 HP voe PURCHASE ENGINES CERTIFIED TO COMPLY W!TH BACT-PSD NSPS 
02/08/2012 &nbsp;ACT EMERGENCY GENERATORS 1 IBRL 17.11 DJESEL 757 HP Sulfur Dioxide (502) USE OF LOW SULFUR FUEt DIESEL, SULFUR CONTE BACT-PSO 

SC-0114 GP ALLENDALE LP 11/25/2008 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 525 HP Particulate matter, total (TUNE-UPS AND INSPECTIONS WILL BE PERFORMEI BACT-PSD 

11/25/2008 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 525 HP Particulate matter, filtera TUNE-UPS AND INSPECOONS WILL BE PERFORMEI BACT-PSD 



RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS NAME PROCCESST PRIMARY FUEL THROUGH UNITS POLLUTANT CONTROL METHOD DESCRIPTION CASE-BY-CASE OTHER 

11/2S/2008 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL S25 HP NO' TUNE-UPS AND INSPECTIONS WILL BE PERFORMEI BACT-PSD 

11/2S/2008 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 525 HP Sulfur Dioxide (502) TUNE-UPS AND INSPECTIONS WILL BE PERFORMEI BACT-PSD 

11/2S/2008 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 525 HP carbon Monoxide TUNE-UPS AND INSPECTIONS Will BE PERFORMEI BACT-PSD 

11/25/2008 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 525 HP voc TUNE-UPS AND INSPECTIONS Will BE PERFORMEI BACT-PSD 

11/25/2008 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP Particulate matter, total {TPM) BACT-PSD 

11/25/2008 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP BACT-PSDParticulate matter, filterable &It; 10 Aµ {FPM10) 

11/25/2008 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP BACT-PSDNO' 
11/25/2008 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP BACT-PSDSulfur Dioxide (S02) 

11/25/2008 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP BACT-PSDCarbon Monoxide 

11/25/2008 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP BACT-PSDvoe 
SC-0115 GP CLARENDON LP 02/10/2009 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 52S HP Particulate matter, total (TUNE-UPS AND INSPECTIONS WILL BE PERFORM El BACT-PSD 

02/10/2009 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 52S HP Particulate matter, filtera TUNE-UPS ANO INSPECTIONS WILL BE PERFORM El BACT-PSD 

02/10/2009 &nbsp;ACT FIRE WATER DIESEL PUMP 11.11 DU:sEL S2S HP NOx TUNE-UPS AND INSPECTIONS WILL BE PERFORM El BACT-PSD 

02/10/2009 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL S25 HP Sulfur Dioxide (S02} TUNE-UPS AND INSPECTIONS WILL BE PERFORM El BACT-PSD 

02/10/2009 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL S25 HP carbon Monoxide TUNE-UPS AND INSPECTIONS WILL BE PERFORM El BACT-PSD 

02/10/2009 &nbsp;ACT FIRE WATER DIESEL PUMP 17.11 DIESEL 525 HP voe TUNE-UPS AND INSPECTIONS WILL BE PERFORMEIBACT-PSD 

02/10/2009 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP Particulate matter, total (TUNE-UPS AND INSPECTIONS Wlll BE PERFORMEIBACT-PSD 

02/10/2009 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP Particulate matter, fl!tera TUNE-UPS AND INSPECTIONS WILL BE PERFORMEIBACT-PSD 

02/10/2009 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP Sulfur Dioxide {S02) TUNE-UPS ANO INSPECTIONS WILL BE PERFORMEIBACT-PSD 

02/10/2009 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP carbon Monoxide TUNE-UPS ANO INSPECTIONS WILL BE PERFORMEIBACT-PSD 

02/10/2009 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP voe TUNE-UPS AND INSPECTIONS WI LL BE PERFORMEIBACT-PSD 

02/10/2009 &nbsp;ACT DIESEL EMERGENCY GENERATOR 17.11 DIESEL 1400 HP NO' TUNE-UPS ANO INSPECTIONS WILL BE PERFORMEI BACT-PSD 

SC-01S9 USlO FACILITY 07/09/2012 &nbsp;ACT EMERGENCY GENERATORS, 17.11 DIESEL 1000 KW BACT HAS BEEN DETERMINED TO BE BACT·PSD NSPS 

GEN1,GEN2 COMPUANCE WITH NSPS, SUBPART 1111, 40 
voc 

•sD-0005 DEER CREEK STATlON 06/29/2010 &nbsp;ACT Emergency Generator 17.11 Distillate Oil 2000 Kilowatts Particulate matter, filterable {FPM) BACT-PSD NSPS 

06/29/2010 &nbsp;ACT Emergency Generator 17.11 Distillate Oil 2000 Kilowatts NO' BACT-PSD NSPS 

06/29/2010 &nbsp;ACT Emergency Generator 17.11 Distillate Oil 2000 Kilowatts carbon Monoxide BACT·PSD NSPS 

06/29/2010 &nbsp;ACT Fire Water Pump 17.11 Distillate Oil 577 horsepower NOx BACT-PSD NSPS 

06/29/2010 &nbsp;ACT Fire Water Pump 17.11 Distillate Oil 577 horsepower BACT-PSDCarbon Monoxide NSPS 

06/29/2010 &nbsp;ACT Fire Water Pump 17.11 Distillate Oil 577 horsepower BACT-PSDParticulate matter, filterable {FPM) NSPS 

•TX-0671 PROJECT JUMBO 12/01/2014 &nbsp;ACT Engines 17.11 ULSO NO' Each emergency generator's emission factor Is bai BACT-P5D NSPS 

12/01/2014 &nbsp;ACT Engines 17.11 ULSD Sulfur Dioxide (S02) Ultra low sulfur fuel engines bum will meet the su BACT-PSD NSPS 

TX-0728 PEONY CHEMICAL 04/01/2015 &nbsp;ACT Emergency Diesel Generator 17.11 Diesel 1500 hp Particulate matter, filtera Minimized hours of operations Tier II engine OTHER CASE-BY- NSPS, MACT 

MANUFACTURING FACILITY 04/01/2015 &nbsp;ACT Emergency Diesel Generator 17.11 Diesel 1500 hp Particulate matter, filtera Minimized hours of operations Tier II engine OTHER CASE-BY- NSPS, MACT 

04/01/2015 &nbsp;ACT Emergency Dlese! Generator 17.11 Diesel lSOO hp Particulate matter, filtera Minimized hours of operations Tier II engine OTHER CASE-BY- NSPS, MACT 

04/01/2015 &nbsp;ACT Emergency Dlese! Generator 17.11 Dlese! 1SOO hp NOx Minimized hours of operations Tler II engine lAER NSPS, MACT 

04/01/2015 &nbsp;ACT Emergency Diesel Generator 17.11 Diese! 1500 hp carbon Monoxide Minimized hours of operations Tier II engine OTHER CASE-BY- NSPS, MACT 

04/01/2015 &nbsp;ACT Emergency Diesel Generator 17.11 Diesel 1500 hp Sulfur Dioxide (S02) Low sulfur fuel 15 ppmw OTHER CASE-BY- N/A 

04/01/2015 &nbsp;ACT Emergency Diesel Generator 17.11 Diesel 1500 hp voe Minimized hours of operations Tier II engine OTHER CASE-BY- N/A 

TX-0799 BEAUMONTTERMINAL 05/08/2016 &nbsp;ACT Fire pump engines 17.11 diesel voe Equipment specifications and good combustion prBACT-PSO 

05/08/2016 &nbsp;ACT Fire pump engines 17.11 diesel carbon Monoxide Equipment specifications and good combustion pr BACT-PSO 

05/08/2016 &nbsp;ACT Fire pump engines 17.11 diesel carbon Dioxide Equiv al en Equipment specifications and good combustion pr BACT-PSO 
0 VA-0321 BRUNSWICK COUNTY POWER 03/12/2013 &nbsp;ACT Emergency diesel generator 17.11 ULSO 500 hrs/yr carbon Monoxide good combustion practices BACT-PSD NSPS, SIP 

STATl ON 2200 kW 
0 VA-032S GREENSVILLE POWER STATl ON 06/17/2016 &nbsp;ACT D1ESEL-F!REO EMERGENCY GENER. 17.11 DIESEL FUEL carbon Dioxide Equivalen Good Combustion Practices/Maintenance N/A 

06/17/2016 &nbsp;ACT D!ESEL-FIREO EMERGENCY GENER. 17.11 DIESEL FUEL carbon Monoxide Good combustion Practices/Maintenance N/A 

06/17/2016 &nbsp;ACT O!ESEL-FIREO EMERGENCY GENER. 17.11 DIESEL FUEL NO' Good combustion Practices/Maintenance N/A 

06/17/2016 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER. 17.11 O!ESEL FUEL Particulate matter, total~ Ultra Low Sulfur Diesel/Fue! (15 ppm max) N/A 



RBLC ID FACILITY NAME PERMIT ISSUANCE PROCESS_NAME PROCCESST PRIMARY FUEL THROUGH UN!Ts POUUTANT CONTROL_METHOD_DESCRIPTION CASE-BY-CASE OTHER 

06/17/2016 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 DIESEL FUEL Particulate matter, total~ Ultra Low Sulfur Diesel/Fuel (15 ppm max) N/A 

06/17/2016 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 DIESEL FUEL Sulfur Dioxide (S02) Ultra Low Sulfur Diesel/Fuel {15 ppm max) N/A 

06/17/2016 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 DIESEL FUEL Sulfuric Ac!d (m!st, vapor. Ultra Low Sulfur Olesel/Fuel {15 ppm max) N/A 

06/17/2016 &nbsp;ACT DIESEL-FIRED EMERGENCY GENER 17.11 DIESEL FUEL voe Good Combustion Practices/Maintenance N/A 

'VA-0328 C4GT, LLC 04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 UtsD 500 H/YR NO' good combustion practices and the use of ultra lo• BACT-PSD NSPS, SIP 

04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 UtsD 500 H/YR Particulate matter, filtera good combustion practices and the use of ultra lo• BACT-PSD NSPS, SIP 

04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 ULSD 500 H/YR Particulate matter, total ~good combustion practices and the use of ultra lo• BACT-PSD NSPS, SIP 

04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 ULSD 500 H/YR Particulate matter, total ~Good combustion practices and the use of ultra lo BACT-PSD NSPS, SIP 

04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 UtsD 500 H/YR Carbon Monoxide good combustion practices and the use of ultra lo• BACT-PSD SIP, NSPS 

04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 ULSD 500 H/YR Sulfur Dioxide (S02) good combustion practices and the use of ultra lo·BACT-PSO NSPS, SIP 

04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 UtsD 500 H/YR Sulfuric Acid (mist, vapor: good combustion practices and the use of ultra lo•BACT·PSD NSPS, SIP 

04/26/2018 &nbsp;ACT Emergency Diesel GEN 17.11 UtsD 500 H/YR Carbon Dioxide Equ!va!en use of S15 ULSD and high efficiency design and o~ BACT-PSD NSPS, SIP 

WV-0025 MOUNDSVILLE COMBINED 11/21/2014 &nbsp;ACT Emergency Generator 17.11 Diesel 2015.7 HP Carbon Monoxide BACT-PSD NSPS 
CYCLE POWER PLANT 11/21/2014 &nbsp;ACT Emergency Generator 17.11 Diesel 2015.7 HP NO' BACT-PSD NSPS 

11/21/2014 &nbsp;ACT Emergency Generator 17.11 Diesel 2015.7 HP Partlculate matter, filterable &It; 2.5 Aµ (FPM2.5) BACT-PSD NSPS 

11/21/2014 &nbsp;ACT Emergency Generator 17.11 Diesel 2015.7 HP voe BACT-PSD 

11/21/2014 &nbsp;ACT Emergency Generator 17.11 Diesel 2015.7 HP Carbon Dioxide Equivalent {C02e) BACT-PSD 

WV-0027 INWOOD 09/15/2017 &nbsp;ACT Emergency Generator - E50Gl4 17.11 UtsD 900 bhp Partlculate matter, total~ ULSD BACT·PSD NSPS 

09/15/2017 &nbsp;ACT Emergency Generator- ESDG14 17.11 UtsD 900 bhp NO' Engine Design BACT-PSD NSPS, MACT 

WY-0070 CHEYENNE PRAIRIE 08/28/2012 &nbsp;ACT Diesel Emergency Generator (EP1! 17.11 UtsD 839 hp NO' EPA Tier 2 rated BACT-PSD NSPS 
GENERATING STATION 08/28/2012 &nbsp;ACT Diesel Emergency Generator (EP1! 17.11 UtsD 839 hp Sulfur Dioxide (502) Ultra Low Sulfur Diesel OTHER CASE-BY-cASE 

08/28/2012 &nbsp;ACT Diesel Emergency Generator (EP1! 17.11 UtsD 839 hp carbon Monoxide EPA Tier 2 rated BACT-PSD NSPS 
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RBLC ENTRIES FOR FIXED ROOF STORAGE TANKS 1/1/2008 • 12/4/2018 

EMISSION 

PROCCESS PRIMARY THROUGH THROUGHPUT EMISSION_LI _LIMIT 1 

RBLCIO FAClLITY_NAME PERMIT_ISSUANCE DATE PROCESS NAME TYPE _FUEL PUT _UNIT PROCESS NOTES POLLUTANT CONTROL_METHOD_DESCRIPTION MIT_1 UNIT 

•AK-0084 DONLIN GOLD PROJECT 06/30/2017 &nbsp;ACT Fuel Tanks 42.005 Diesel Multiple fuel tanks, the larg• voe Submerged Fill 1.7 lPY 

Fl-0346 

Fl-0354 

LAUDERDALE PLANT 
LAUDERDALE PLANT 

04/22/2014 &nbsp;ACT 
OB/25/2015 &nbsp;ACT 

Three UlSD fuel oil storage tanks 

Two 3·m!lllon gallon ULSD storage tar 

42.005 
42.005 

Three tanks: 80000 bbl, 150 voe 
voe 

The Department sets BACT for these storage tanks to mlnlmiie VOC em 

low vapor pressure prevents evaporative losses 

ll-0119 

IN-015B 

IN-0273 

PHILLIPS 66 PIPELINE LLC 
ST.JOSEPH ENEGRY CENTER, LLC 

ST. JOSEPH ENERGY CENTER 

01/23/2015 &nbsp;ACT 
12/03/2012 &nbsp;ACT 

12/03/2012 &nbsp;ACT 
12/03/2012 &nbsp;ACT 

12/03/2012 &nbsp;ACT 
12/03/2012 &nbsp;ACT 
06/22/2017 &nbsp;ACT 

06/22/2017 &nbsp;ACT 

Distillate Storage Tank (Tank 2001) 

EMERGENCY GENERATOR ULSD TANK 
FIRE PUMP ENGINE ULSDTANKS 

VEHICLE GASOLINE DISPENSING TANK 
VEHICLE DIESEL TANK 
EMERGENCY GENERATOR ULSDTANK 

DIESEL STORAGE TANK TK11 
DIESEL STORAGE TANK TKSO 

42.005 

42.005 
42.005 
42.005 

42.005 
42.005 
42.00S DIESEL 

42.00S DIESEL 

200000 bbl 
550 GALLONS EACH 
70 GALLONS EACH 

650 GAUONS 

650 GAUONS 
300 GAUONS 
650 GAUONS 

5000 GAUONS 

200,000 bbl capacity 

THETW0{2)TANKS ARE ID! 
THE TWO {2) TANKS ARE IOI 

TANK, IDENTIFIED AS TK11, 

THIS TANK IS IDENTIFIED AS 
THIS TANK IS IDENTIFIED AS 

voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 

low vapor pressure material 0.1 PSIA 

GOOD DESIGN AND OPERATING PRACTICES 
GOOD CUMBUSTJON PRACTICE AND FUEL SPECIFICATION 

SUBMERGED FILL PIPES AND STAGE 1 VAPOR CONTROL 
GOOD CUMBUSTION PRACTICE AND FUEL SPECIFICATION 
GOOD CUMBUSTION PRACTICE AND FUELSPECIFJCATION 

THE USE OF GOOD DESIGN AND OPERATING 

PRACTICES. EACH TANK SHALL UTILIZE A 
FIXED ROOF. 

LA-0213 ST. CHARLES REFINERY 11/17/2009 &nbsp;ACT TANKS· FOR HEAVY MATER!ALS 42.00S 39 FIXED ROOF TANKS voe EQUIPPED WITH FIXED ROOF AND COMPLY WITH 40 CFR 63 SUBPART C 

LA-022B BATON ROUGE JUNCTION 11/02/2009 &nbsp;ACT EQT031-EQT03S FIVE DISTILLATE 42.00S 240000 BBL (EACH) voe SUBMERGED FILL PIPES AND 45 T/YR 

FACILITY TANKS (T006·T010) PRESSURE/VACUUM VENTS 

LA-0237 ST. ROSE TERMINAL 05/20/2010 &nbsp;ACT HEAVY FUEL OIL STORAGE TANKS (18J 42.005 VOLUME =4.22 MIUION Gt voe FIXED ROOF 67.53 T/YR 

LA-0265 ST. CHARLES REFINERY 10/02/2012 &nbsp;ACT FR Storage Tanks EQTOOB7 and EQTOC 42.005 EQTOOB7 (9S·52, 150-22) = voe Comp!ywlth 40 CFR 63 Subpart CC (Group 2) 

LA-0276 BATON ROUGE JUNCTION 12/15/2016 &nbsp;ACT Vertical Fixed Roof Tanks 174, 17S, 1i 42.00S Tanks 174and 175; voe Submerged fill pipes and pressure/vacuum vents 

OH-0317 OHIO RIVER CLEAN FUELS, LLC 11/20/2008 &nbsp;ACT FIXED ROOF TANKS {8) 42.005 DIESEL FUEL C 262500 GAL/D EIGHT FUEL TANKS, 3 MM voe SUBMERGED FILL 0.8 T/YR 

OK-0148 BUFFALO CREEK PROCESSING 09/12/2012 &nbsp;ACT condensate Tanks (Petroleum Storag1 42.005 N/A 1.46 MMBPY Closed Vent and Control. voe Flare. 

PLANT 09/12/2012 &nbsp;ACT condensate Tanks (Petroleum Storag1 42.005 N/A 1.46 MMBPY Closed Vent and Control. C02e Flare. 

OK-0154 MOORELAND GENERATING STA 07/02/2013 &nbsp;ACT DIESEL TANK (2800 GAtLON) 42.005 NA 2800 GALLONS voe FIXED-ROOF TANK 

OR-0050 TROUTDALE ENERGY CENTER, LLC 03/05/2014 &nbsp;ACT Storage tank 42.005 ULSD 2.2 million gallons, fixed roe voe Submerged 1ill line;!ll 
Va or balanc!n durln tankfitlin • 

TX--0656 GAS TO GASOLINE PLANT 05/16/2014 &nbsp;ACT Fixed RoofTanks (3) 42.005 800000 GAt/YR voe WATER SCRUBBER 1.6S T/YR 

TX-0728 PEONY CHEMICAL 

MANUFACTURING FACILITY 

04/01/2015 &nbsp;ACT D!esel and lube oil tanks 42.005 10708 gallons/yr The tanks are painted 
white. Loading Is done via 

voe low vapor pressure fuel, submerged fill, 

white tank 

0.02 LB/H 

TX-0731 CORPUS CHRISTI TERMINAL 04/10/2015 &nbsp;ACT Petroleum Liquids Storage in Fixed 42.005 3.4 MMBb!/yr/tank (4) Heated atmospheric voe Temperature reduced to maintain volatile 15.78 TONS/VR/T 

CONDENSATE SPLITTER Roof Tanks residuum (ii€ceresid;3q! organic compound (VOC) vapor pressure< ANK 

tanks 0.5 pounds per square inch actual (psia) at 

all times. 

TX·0756 CCI CORPUS CHRISTI 

CONDENSATE SPUTTER FACILI

06/19/2015 &nbsp;ACT 

TY 06/19/2015 &nbsp;ACT 

Storage Tanks, TK·llO, TK-111, TK-11: 
Storage Tanks, TK-113, TK-114, and T 

42.005 
42.005 

57950 gal/hr 
47000000 gal/yr/tank 

each-169,000,000 gal/yr 

16,200 ga!/hr maximum fill 1 
voe 
voe 

Tanks are required to be painted white and t 
Tanks are required to be painted white and t 

3.07 LB/HR 

0.85 LB/HR 

TX-0772 PORT OF BEAUMONT 11/06/2015 &nbsp;ACT Petroleum Liquids Storage in F!Ked 42.005 47.62 BBt/YR One 1000 gallon tank voe Tank uses submerged fill and Is aluminum in 0.01 T/YR 

PETROLEUM TRANSLOAO Roof Tanks storing hot oil color. 

TERMINAL (PB PTT} 
TX-0799 BEAUMONT TERMINAL 06/08/2016 &nbsp;ACT Storage Tanks· fixed roof 42.005 VOLs and refined petroleurr voe Fixed-roof tanks (EPNs 16B, 222, 225, 227,22 72.5 T/YR 

TX-0808 HOUSTON FUEL OIL TERMINAL 09/02/2016 &nbsp;ACT Storage Tank 42.005 Emission Point Number (EPt voe Insulated, submerged fill, painted wh!te 0.1 T/YR 

TX-0813 ODESSA PETROCHEMICAL PLANT 11/22/2016 &nbsp;ACT Petroleum Uqu!d Storage in Fixed Roe 42.005 voe Submerged fill pipe, reflective or white exter 0.01 T/YR 

TX-0825 PASADENA TERMINAL 07/14/2017 &nbsp;ACT Horizontal fixed roof storage tanks 42.005 Tanks that store product w~ voe painted white, has submerged fill 0.37 T/YR 

07/14/2017 &nbsp;ACT Horizontal fixed roof storage tanks m; 42.005 Degassing and refilllng losse voe Degassing and refilling losses will be contrail 26.28 T/YR 
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Table 1 

BACT Cost Analysis ·Vapor Combustor 


Sea Port Oil Terminal (SPOT) Project 


Line 

1 

2 
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26 
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33 

34 

36 

37 
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39 

41 

42 

43 

44 

46 

Notes: 

Description of Cost 

Direct Capital Costs 

Purchased Equipment Costs 

SPOT DWP Vapor Combustor 

Freight for Control System 

Subtotal· Purchased Equipment Costs (PEG) 

Installation Costs (control equipment) 

Foundations, Instrumentation, etc. 

Subtotal· Installation Costs 

Total Direct Capital Costs (TDC) 

Indirect Capital Costs 

Installation Costs 

General Facilities 

Engineering and Home Office Fees 

Process Contingency 

Total Indirect Capital Costs (TIC) 

Project Contingency 

Total Plant Cost 

Start.up, Testing, and Commissioning 

Total Capital lnvesbnent (TCI) 

Direct Annual Costs 

Expendable Supplies Costs 

Maintenance Labor 

Maintenance Materials 

Electricity Costs 

Other Material replacement 

e.g. Fuel Savings 


Total Direct Annual Costs (TDAC) 


Indirect Annual Costs 

Overhead 

Property tax 

Insurance 

Administration 

Total Indirect Annual Costs (TIAC) 

Capital Recovery Costs 

Capital Recovery Factor (CFI ) 

Total Annualized Cost 

Cost Effectiveness 


VOC Uncontrolled Emission Rate {tons/yr) 


VOC Controlled Emission Rate (tons/yr) 


VOC Emlsslon Reduction (tonslyr) 


Cost Effectiveness ($/ton) 


Cost Factor 

New 


5% of system cost (Line 3) 


10% of PEC (Line 5) 


sum ofPEC and installation 

5% of TDC (Line 11) 

10% ofTDC (Line 11) 

5% of TDC (Line 11) 

15% of TDC+ TIC (Line 11+Line 17) 

TDC+TIC+Project Contingency(Line 11+Line 17+Line 19) 

5% of Total Plant Cost (Line 20) 

(Line 21 + Line 22) 

e.g. liquid nitrogen for condensation, activated carbon for 

adsorption, ammonia for SCR, etc. 


1% ofTCI (Line23) 


1% ofTCI (Line23) 


Based on 0.5% performance loss and $0.06/kwh cost 


for example, if waste heat recovery replaces a combustlon device 


60% of Maintenance Labor and Materials (Lines 26 and 27) 


1% ofTCI (Line23) 


1%ofTCl(Une23) 


2% of TCI (Line 23) 


CFI =[i(1 +i)"]/{(1 +i)"-1 ]*TCI 


(Une 30 + Line 37 + Line 40) 

Notes 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

Cost 

$51,094,096 

$2,554,705 

$53,648,801 

$5,364,880 

$5,364,880 

$59,013,681 

$2,950,684 

$5,901,368 

$2,950,684 

$11,802,736 

$10,622,463 

$81,438,880 

$4,071,944 

$85,510,824 

$0 

$855,108 

$855,108 

$0 

$40,186 

$1,750,402 

$1,026,130 

$855,108 

$855,108 

$1,710,216 

$4,446,563 

$8,709,466 

$14,906,432 

28,342.00 

1,403.00 

26,939.00 

$553 

1. Based on EPA Control Cost Manual, Fifth and Sixth Edition. 

2. Equation assumes interest rate (i) of 8% and equipment life '(n) of 20 years. 

3 This calculation sheet provides high-level all-purpose cost estimate and will be updated with vendor provided data during detailed engineering. Additional 
information as necessary obtained from: 
https:f/www.epa.gov/economic-and-cost-analysis-air-pollution-regu!ationslcost-reports..and-guidance-air-pollution 

https:f/www.epa.gov/economic-and-cost-analysis-air-pollution-regu!ationslcost-reports
http:26,939.00
http:1,403.00
http:28,342.00
http:Start.up
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Table 1 

BACT Cost Analysis - VOC Absorber 

Sea Port Oil Terminal (SPon Project 


Line Description of Cost Cost Factor Notes Cost 

1 Direct Capital Costs 

2 Purchased Equipment Costs 

3 SPOT DWP voe Absorber N~ $70,047,639 

4 Freight for Control System 5% of system cost (Line 3) 1 $3,502,382 

Subtotal- Purchased Equipment Costs (PEC) $73,550,021 

6 


7 
 Installation Costs (control equipment) 

8 Foundations, Instrumentation, etc. 10% of PEG (line 5) 1 $7,355,002 

9 Subtotal- Installation Costs $7,355,002 

11 Total Direct Capital Costs (TDC) sum ofPEC and installation $80,905,023 

12 Indirect Capital Costs 

13 Installation Costs 

14 General Facilities 5%ofTDC(Line11) 1 $4,045,251 

Engineering and Home Office Fees 10% of TDC {Line 11) 1 $8,090,502 

16 Process Contingency 5% of TDC (Line 11) 1 $4,045,251 

Total Indirect Capita/ Costs (TIC)17 $16, 181,005 

18 


19 
 Project Contingency 15% of TDC+ TIC {line 11+line 17) 1 $14,562,904 

21 Total Plant Cost TDC+TIC+Project Contingency (Line 11+line 17+Line 19) 1 $111,648,932 

22 Start-up, Testing, and Commissioning 5% of Total Plant Cost (line 20) 1 $5,582,447 

23 Total Capital lnvesbnent (TCI) (line 21 + Line 22) $117,231,378 

24 Direct Annual Costs 

e.g. liquid nitrogen for condensation, activated carbon for 
Expendable Supplies Costs $0adsorption, ammonia for SCR, etc. 

26 Maintenance Labor 1% ofTCI (Line23) 1 $1,172,314 

27 Maintenance Materials 1% ofTCI (Line23) 1 $1,172,314 

28 Electricity Costs Based on 0.5% performance loss and $0.0SJkwh cost $0 

29 Other Material replacement 

e.g. Fuel Savings for example, if waste heat recovery replaces a combustion device $438,342 

Total Direct Annual Costs (TDAC) $2,782,970 

31 


32 
 Indirect Annual Costs 

33 Overhead 60% of Maintenance Labor and Materials (lines 26 and 27) 1 $1,406,777 

34 Property tax 1% ofTCI (Line23) 1 $1,172,314 

Insurance 1% ofTCI (Line23) 1 $1,172,314 

36 Administration 2% ofTCI (Line23) 1 $2,344,628 

37 Total Indirect Annual Costs (TIAC) $6,096,032 

38 


39 
 Capital Recovery Costs 


Capital Recovery Factor {CFI ) 
 2CFI =[i{1 +i)"J/[(1 +i)"-1 )"TCI $11,940,275 

41 Total Annualized Cost (Line 30 + Line 37 + Line 40) $20,819,276 

42 Cost Effectiveness 

43 VOC Uncontrolled Emission Rate (tons/yr) 28,342.00 

44 VOC Controlled Emission Rate (tons/yr) 5,611.72 

VOC Emission Reduction (tons/yr) 22,730.28 

46 Cost Effectiveness ($/ton) $916 

Notes: 
1. Based on EPA Control Cost Manual, Fifth and Sixth Edition. 

2. Equation assumes interest rate (i) of 8% and equipment life (n) of 20 years. 


3 This calcu!ation sheet provides high-level all-purpose cost estimate and will be updated with vendor provided data during detailed engineering. Additional 

information as necessary obtained from: 

https:/lwww.epagov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guldance-air-pollution 


https:/lwww.epagov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guldance-air-pollution
http:22,730.28
http:5,611.72
http:28,342.00


SP.T 
Sea Port Oil Terminal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

APPENDIX H 

SUPPORTING DOCUMENTATION 


© 2019 SPOT Tenninal Services LLC. All rights reseNed. Copying this document or any portion of it is strictly prohibited. 21:1009836.0002 



SP.T 
Sea Port Oil Tenninal F. USEPA REGION 6 PSD AIR PERMIT APPLICATION 

Volume I - Deepwater Port License Application (Public) 

This page intentionally left blank. 

It> 2019 SPOT Terminal Services LLC. All rights reserved. Copying this document or any portion of it is strictly prohibited. 21:1009836.0002 



o:cc.. 

o :t:-0 
:5: s:: :c 
~:e2 

---! 0 !:::! 
0 ::a2 
z .... ;ill; 

:c 

< 


< 
"O " 
~ 
() 
0 
3 
er 
c: 
~ c;· 

"(/) 
" "' iO 
3 

<
() 
~ 

<
() 

"' <
() 

.!:! 





Sup~rior PNformance, 
Proven In The Field 

John Zlni< H•rnworlhy Q>mbusllon Vo po< 

C<>mb<JstlonUnlls(l'CUs)ho\190.onprownln 

num•rous\)Osollne.crudooll.olhonol,oi..ol, 

ood olhor hvdrncorbon ond J>!!trocheml"I 

•oolloatlon>incluOlno 

• Truc~and rolE<ar l<»dlng 

• e.>r.i•ond>hlp lo.!<lln9 

• S!oraQoton~tronsloronO broathlng 

• Bor.ioanotani<<l<go>Sl"'I 

• Rooctors.dryersandothorpr«euvent• 

• Ploolioo brN~out stotloM 

• Sollm""dto\lonoodo<ound..,torcl,.nup 

• Af'i "oora!oro and othor w..tewotor '""1' 

d {VOC) o..t<U<tlon omcionclos g...,otor than 99 permnt, 
Oor VCU• <an othlov• volatlr, on,.n" '~:~1~"mllligroms per lltor 

01 
proclo<I t"n>Jemd. In o<IOillon, 

resulti"'l In h\'Oro<arbon oml"5lon> 
1= 

140 
cm GO!S. Comb""!lon is off.olive"""" on lo9ht 

""' VCU•<>tlsfv orl tho •PPllcoblo rtoul~:::.":~: "nlli<o olhe; !ochoolOQles wh;Ch moy ,.
00

;,.. •ubstono.. 

hid•ombons ln<lud'"O methane 
00 

: 11:t<alolysls. od•orbont• or oboorbont• thot lnv<1I.. <p<clol h•nd1ln9 

'"'"., roftl9orams. <oolonls. lubo ' _ 
1 1 

flu;ds 
0 

, mol<rial• for opOfollon. 
an<ldl•po.,lproc.O"'"·""'VCU>dOno!ro<>U"r<o"'I><'•'• 

FUEL GAS-. 

51 "~'"""'""'~'"""'"" "~'"· eom0<no•••""m'"'"'~''°"'"' 
''"""'"'"'"''"'~'"'"""'-

II ASSISTAtllOLCWERWlllf llAMPm 

~ASS/STAIR 

II ~ -'~11 



Designed To Deliver 
With vapor control experience dating back to the 1970s, we've earned our reputation as a 

leader in research and development. manufacturing, service and support, and more. As a 

result, you can rely on John Zink Hamworthy Combustion VCUs to deliver where it counts: 

Proven 
+ Enclosed combustors completeJy hide the flame while combusting hydrocarbon vapors in 

a controlled manner. 

+ Temperature control reduces fuel consumption and achieves higher destruction eff!ciencies. 

+ 	Open·flame combustors are a low·cost alternative when a visible flame and Its resultant 

noise and radiation are not concerns, Open·flame combustors are capable of destruction 

efficiencies of 98 percent. 

Safe 
+ 	Detonation arrestors provide primary flashback protection. In marine loading applications, 

we work with the Coast Guard to provide a liquid sear exemption based on our proprietary 

burner and operating procedure. 

+ Antl·flashback burners allow safe combustion of explosive mixtures that are unsuitable for 

standard burners. These burners, manufactured at the John Zink Hamworthy Combustion 

fac!!!ty, help prevent flashbacks and provide stable combustion over a wide range of nows 

and concentrations. 

+ Reliable, energy-efficient pilots, also manufactured at John Zink Hamworthy Combustion, 

provide a stable, continuous Ignition source for the vapors. 

+ Burner staging logic ensures safe combustion. 

Efficient 
+ Our Vapor Equalizer™ for gasoline or distillate vapors can reduce or ellmlnate auxmary fuel 

usage by collecting gasoline vapors when rich, enriching vapors when lean, and averaging 

out vapor concentrations. 

+ A separate assist gas burner reduces fuel use for Inert vapors, especially when vapors 

are lean. 

+ Premixing fuel with highly·oxygenated lean vapors can reduce fuel gas usage. 

+ Staged combustion and multiple assist air blowers reduce the amount of fuel gas required 

for higher turndown requirements. 

+ A stable burner design allows emission requirements to be met at lower operating 

temperatures, reducing fuel consumption. 

Flexible 
... 	 Skid mounted components reduce field Installation time arid cost. An enclosed stack can 

be flanged wlth the lower section skid mounted to save you even more. 

A vapor blower package can be provided In cases where the vapors have Tnsufflclent 

pressure. A single integrated system transfers and combusts the vapors. 

' The John Zink Hamworthy Combustion worldwide service organization is the largest, most technically savvy 

team of its kind. Our service tecllnicians are trained in the latest technologies to evaluate existing systems for 

upgrades and retrofits, lo troubleslloot operations, and to help plan your next turnaround. Our experts are 

available on emergency call·out 24 hours a day, 7 days a week. And to keep you up and running during JnstallaUon, 

retrofitting or maintenance, we offer equipment rental Including the PECS" (Portable Emission Control System), 

a selt·contained, trailer·mounted vapor combustor that ensures stable, smokeless combustion and mainta!ns 

temperature control over a wide range of process conditions. 

We also provide comprehensive vapor control courses 

held at the John Zink Institute"'. These courses help 

vapor control operators and engineers optimize their 

equipment and address issues at their fac!lltles. 

Bundle a PECS rental with other John 

Zink services such as installation, start-up, 


orl""site operator assistance and t1<1ining, or 

dismantling to save both time and money. 


II JOHN ZINK 
.HAMWORTHY 

COMBUSTION 	 johnzln kllamworthy.com 

L 

http:kllamworthy.com


TANKS 4.0 Report Page 1 of7 

Identification 
User Identification: 
City: 
State: 
Company: 
Type ofTank: 
Description: 

Tank Dimensions 
Shell Height (ft): 
Diameter (ft): 
Liquid Height (ft) : 
Avg. Liquid Height (ft): 
Volume (gallons): 
Turnovers: 
Net Throughput(gal/yr): 
Is Tank Heated (yin): 

Paint Characteristics 
Shell Color/Shade: 
Shell Condition 
Roof Color/Shade: 
Roof Condition: 

Roof Characteristics 
Type: 
Height (ft) 
Radius (ft) (Dome Roon 

Breather Vent Settings 
Vacuum Settings (psig): 
Pressure Settings (psig) 

Crane Pedestal Diesel Storage Tank (DST3) 

TANKS 4.0.9d 

Emissions Report - Detail Format 


Tank lndentification and Physical Characteristics 


DT3 
Galveston 
Texas 
SPOT Terminal Services, LLC 
Vertical Fixed Roof Tank 
SPOT Crane Pedestal Diesel Storage Tank 

N 

White/White 
Good 
White/White 
Good 

Dome 

15.00 
10.00 
14.00 
10.00 

8,225.29 
20.00 

164,505.76 

0.00 
0.00 

-0.03 
0.03 

Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure= 14.7 psia) 

file :///C:/Program%20Files%20(x86)franks409d/summarydisplay .htm 11/8/2018 

http:164,505.76
http:8,225.29


TANKS 4.0 Report Page 2 of7 

TANKS 4.0.9d 
Emissions Report - Detail Format 
Liquid Contents of Storage Tank 

DT3 - Vertical Fixed Roof Tank 
Galveston, Texas 

Uquld 
Daily Uquid Surf. Bulk Vapor liquid Vapor 

Temperature (deg F) Temp Vapor Pressure (psia) Mo!. Mass Mass Mo!. Basis for Vapor Pressure 
Mlxture!Component Month Avg. Min. M"'. (deg F) Avg. Min. M"'. Weight. Fract. Fract. Weight Calculations 

Distillate fuel oil no. 2 All 69.81 64.30 75.32 67.93 0.0090 0,0076 0.0106 130.0000 188.00 Option 1: VP60 = .0065 VP70 = .009 

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm 11/8/2018 
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TANKS 4.0.9d 

Emissions Report - Detail Format 


Detail Calculations (AP-42) 


DT3 - Vertical Fixed Roof Tank 
Galveston, Texas 

Annual Emission Calcaulations 
Standing Losses {lb): 


Vapor Space Volume (cu fl): 

Vapor Density (lbfcu fl): 

Vapor Space Expansion Factor: 

Vented Vapor Saturation Factor: 


Tank Vapor Space Volume: 

Vapor Space Volume (cu ft): 

Tank Diameter (ft): 

Vapor Space Outage (fl): 

Tank Shell Height (fl): 

Average liquid Height (fl): 

Roof Outage (ft): 


Roof Outage (Dome Roof) 

Roof Outage (fl): 

Dome Radius (fl): 

Shell Radius (fl): 


Vapor Density 
Vapor Density (lb/cu ft): 
Vapor Molecular Weight {lb/lb-mole): 
Vapor Pressure at Dally Average Liquid 

Surface Temperature (psia): 
Dally Avg. Liquid Surface Temp. (deg. R): 
Dally Average Ambient Temp. (deg. F): 
Ideal Gas Constant R 

{psia cuff I (lb-mol-deg R)): 
Liquid Bulk Temperature (deg. R): 
Tank Paint Solar Absorptance (Shell): 
Tank Paint Solar Absorptance {Roof): 
Dally Total Solar Insulation 

Factor (Btufsqfl day): 

Vapor Space Expansion Factor 
Vapor Space Expansion Factor: 
Dally VaporTempereture Range {deg. R): 
Daily Vapor Pressure Range (psia): 
Breather Vent Press. Setting Range(psla): 
Vapor Pressure at Dally Average Liquid 

Surface Temperature (psia): 
Vapor Pressure at Daily Minimum Liquid 

Surface Temperature {psia): 
Vapor Pressure at Dally Maximum Liquid 

Surface Temperature (psia): 
Daily Avg. Liquid Surface Temp. (deg R): 
Daily Min. Liquid Surface Temp. (deg R): 
Daily Max. Liquid Surface Temp. (deg R): 
Daily Ambient Temp. Range {deg. R): 

Vented Vapor Saturation Factor 
Vented Vapor Saturation Factor: 
Vapor Pressure at Daily Average liquid: 

Surface Temperature (psia): 

Vapor Space Outage (fl): 


Working Losses (lb): 

1.2565 
446.5699 

0.0002 
0.0377 
0.9973 

446.5699 
10.0000 
5.6859 

15.0000 
10.0000 
0.6859 

0.6859 
10.0000 
5.0000 

0.0002 
130.0000 

0.0090 
529.4813 
67.9125 

10.731 
527.6025 

0.1700 
0.1700 

1,405.5061 

0.0377 
22.0322 

0.0030 
0.0600 

0.0090 

0.0076 

0.0106 
529.4813 
523.9732 
534.9893 

21.3083 

0.9973 

0.0090 
5.6859 

4.5586 

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm 11/8/2018 
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TANKS 4.0 Report Page 4 of7 

Vapor Molecular Weight (lb/lb-mole): 
Vapor Pressure at Daily Average Liquid 

Surface Temperature (psia): 

Annual Net Throughput (galfyr.): 

Annual Turnovers; 

Turnover Factor: 

Maximum Liquid Volume (gal): 

Maximum Liquid Height (fl): 

Tank Diameter (fl): 

Working Loss Product Factor: 


Total Losses (lb): 

130.0000 

0.0090 
164,505.7600 

20.0000 
1.0000 

8,225.2880 
14.0000 
10.0000 

1.0000 

5.8151 

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm 11/8/2018 
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file:///C:/Prograrn%20Files%20(x86)/Tanks409d/surnrnarydisplay.htrn 11/8/2018 
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TANKS 4.0.9d 
Emissions Report - Detail Format 
Individual Tank Emission Totals 

Emissions Report for: Annual 

DT3 - Vertical Fixed Roof Tank 
Galveston, Texas 

11 Losses(lbs) I 
!Components II Working Lossll Breathing Lossll Total Emissions! 

!Distillate fuel oil no. 2 II 4.5611 1.2611 5.821 

file :///C :/Program %20Files%20( x86)/Tanks409d/summarydisplay .htm 1118/2018 
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9/27/2018 MAX Performance Data Display 
Diesel Generators (DGEN1 and DGEN2) 

PERFORMANCE DATA {PC0958} SEPTEMBER 27, 2018 
For Help Desk Phone Numbers~ 

PerfNo: EM1535 Change Level: 00 

General Heat Rejection Sound Emissions Regulatory All~ude Derate Cross Reference Supplementary Data PelfParam Ref 

IView.P,Df,./ 

SALES MODEL: 


BRAND: 


ENGINE POWER (BHP)> 


GEN POWER W/0 FAN (EKW): 


COMPRESSION RATJO: 


RATING LEVEL: 


PUMP QUANTITY: 


FUEL TYPE: 


MANIFOLD TYPE: 


GOVERNOR TYPE; 

ELECTRONICS TYPE: 

CAMSHAFT TYPE: 

IGNITION TYPE: 


INJECTOR TYPE: 


FUEL INJECTOR: 


UNIT INJECTOR TIMING (IN): 


REF EXH STACK DIAMETER (JN): 


MAX OPERATING ALTITUDE (FT): 


STRY 


ND GAS 
~ 

3516C COMBUSTION: 

CAT ENGINE SPEED (RPM): 

2,150 HERTZ: 

1,530.0 ASPIRATION: 

14.7 AFTERCOOLER TYPE: 

"' AFTERCOOLER CIRCUIT TYPE: 

' AFTERCOOLER TEMP (F): 

DIESEL JACKET WATER TEMP (F): 

"" TURBO CONFIGURATION< 

ADEMJ TURBO QUANTITY: 

ADEMJ TURBOCHARGER MODEL: 

STANDARD CERTIFICATION YEAR: 

" CRANKCASE BLOWBY RATE (FT3/HR): 

'"' FUEL RATE {RATED RPM) NO LOAD {GAL/HR): 

3920222 PISTON SPD@ RATED ENG SPD (FT/MIN): 

64,34 

"4,593 

SUB INDUSTRY 

OFFSHORE DRILUNG 

°' 1,200 

" "5CAC 

JW+OC, AC 

m 
210.2 

PARALLEL 

GT604104Sl-56T-1.47 

2015 

2,146.9 

'·' 1,692.9 

APPUCATION 

OIL FIELD J 
General Performance Data Top 

Note(s) 

~!.:~~'!.~.1:'.1!'-_~-~ DA~~_nns ~R!_'!_~MANCE FILE SHOULD BE USED ON APPUCATIONS WHERE THE EXHAUST BACK PRESSURE IS LESS THAN TiiE STANDARD BACK PRESSURE OF 6.:_~~- FOR A~PUCATIONS WHERE THE EXf 

$;;:-;;-~;;-~·· PERcENT-E;G1NE BRAKE MEAN EFF PRES BRAKE SPEC FUEL VOL FUEL INLET MFLD INLET MFLD .EXH M"°FLD EXH M~ ENGIN~ oilTLETl 
WITHOUT FAN LOAD POWER (BMEP) CONSUMPTN (BSFC) CONSUMPTN {VFC) PRES TEMP TEMP PRES TEMP I 

KW % BHP LB/BHP-HR GAL/HR IN-HG DBH OEG F IN-HG DEG F , 

83.0 110 2,367 "' 0.351 llS.6 S2.8 136.2 1,157.5
~ 30.0 100 2,150 "' 0.355 lOS.9 7S.1 135.S 1,104.3 75.4 


1,377.0 90 1,934 "' 0.359 99.1 73.9 135.4 1,053.9 70.1 


1,224.0 80 1,121 "' 0.363 S9.1 70.0 134.S 1,007.S 63.5 


1,147,5 1,516 "' 0.363 83.S 66.2 134.4 985.3 58.3 


1,071,0 " 1,511 0.363 7S.4 61.5 134.0 963.6 52.6
"' 
918.0 " 1,303 '"' 0.358 56.7 50.2 133.3 928.5 40.0 

765.0 " 1,097 "' 0.358 56.1 39.7 133.2 887.0 30.7 

612.0 " "' 0.365 46.S 30.6 133.5 840.0 23.7 

459.0 " '" 95"' 0.379 36.9 21.9 132.S 776.5 17.8 

382.5 " '" 0.391 32.1 lS.O 132.7 732.9 15.1 

305.0 " "' '" 0.409 27.3 14.5 132.S 67S.2 12.8 

153.0 " "' " O.S09 17.4 132.5 529.7 ,_,
" ----- '' ---~----·--" "" 

-------·------------·-- 
GENSET PERCENT ENGINE COMPRESSOR COMPRESSOR WET INLET AIR ENGINE OUTLET WET WET INLET AlR WET EXH GAS WET EXH VOL FLOW RATE DRY EXH VOL FLOW RATE 

~o;JguT FAN LOAD POWER OUTLET PRES OUTLET TEMP ~.:;,Fl.OW :~EGAS VOL FLOW ~~FLOW ~:FLOW ~~~DEG F AND 29.98 IN (32 DEG F AND 29.98 IN 
HG) 

% BHP IN-HG DEG F CfM LB/HR Lii/HR ffi/MIN ffi/MINc'"'~ 
1,683.0 HD 2,367 82 453.3 4,986.5 12,469.8 21,623.5 22,453,7 4,722.3 4,31S.8 


1,530.0 2,150 78 431.9 4,773.2 11,728.9 20,846.1 21,608.1 4,548.2 4,170.3 


1,377.0 "" 1,934 74 408.9 4,608.S 11,042.5 20,131.3 20,S24.8 4,3S6.7 4,037.2 


1,224.0 "80 1,721 68 382.6 4,495.3 10,383.9 19,479.S 20,103.8 4,229.S 3,912.9 


1,147.5 1,616 63 364.9 4,335.2 9,824.3 18,761.2 19,34S.2 4,067.5 3,768.4 


1,071.0 " 1,511 57 344.6 4,132.9 9,223.6 17,860.3 18,408.7 3,874.3 3,593.3 


918.0 '" 1,303 44 297.2 3,645.0 7,972.2 15,655.9 16,123.1 3,393.3 3,152.2"' 765.0 50 1,097 33 256.2 3,193.0 6,849.7 13,614.0 14,006.6 2,947.9 2,743.0 

612.0 <D 891 24 219.9 2,785.4 5,817.1 11,7S2.1 12,107.4 2,548.5 2,377.1 

459.0 683 17 183.6 2,392.1 4,S25.5 10,102.s 10,361.5 2,181.0 2,042.1 

382.5 '" 576 13 165.9 2,210.2 4,342.4 9,335.1 9,561.2 2,012.6 1,889.6 

306.0 " 457 10 149.4 2,044.6 3,869.6 8,629.3 S,S20.6 1,856.8 1,749.9 

153.0 " 121.9 1,751.6 7,541.6 1,588.9 1,513.8'"·'-'-'--'------'c'419.5'" '" 

80S.3 

77S.O 

747.3 

727.9 

710.9 

695.4 

682.S 

662.6 

628.1 

601.2 

565.0 

460.8 

Heat Rejection Data Top 

R~;-;;;~~-~UAST FROM OJL·--;;~~···--··--W-D-RK--C-0-W-HEAT ~"°A:L-.-,-.-..-.-.-;.-,- ·-~iIGENS.;:;:-;;;-;;;- PERCENT ENGINE REJECTION TO REJECTION TO 
wnHOUT FAN LOAD POWER JACKET WATER ATMOSPHERE TO EXH RECOVERY TO 350F COOLER AFTERCOOLER ENERGY ENERGY VALUE ENERGY 

% STU/MIN BTU/MIN BTU/MIN STU/MIN STU/MIN BTU/MIN BTU/MIN STU/MIN 8TU{MIN'~ 
no '"' 7,995 91,412 46,41S 13,556 28,S36 100,378 254,520 271,128 


1,530.0 rno 2,150 39,901 7,480 84,137 41,723 12,443 26,092 91,157 233,615 248,S58 


1,377.0 90 1,934 37,230 7,055 76,795 37,395 11,324 23,2S3 S2,018 212,50S 226,481 


1,224.0 1,721 34,4S9 6,753 69,311 33,364 10,1S9 20,2S2 72,993 191,292 203,774 


1,147.5 " 1,616 32,879 6,607 55,449 30,472 9,585 1S,1S3 68,511 179,949 191,691 


1,071.0 " 1,511 31,199 6,467 51,456 27,639 S,957 15,S75 64,067 168,157 179,140 


1,683.0 2,367 42,554 

918.0 " 1,303 27,733 6,234 52,626 23,12S 7,628 10,901 55,265 143,213 152,558 

765.0 "50 1,097 24,290 5,966 44,471 19,318 6,411 7,07S 46,504 120,374 128,22S 

1/3 
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9/27/2018 MAX Pertormance Data Display1-- PERCENT ENGINE REJECTION TO REJECTION TO REJECTION EXHUAST FROM OIL FROM WORK LOW HEAT VAWE HIGH HEAT 
WITHOUT FAN COAD POWER JACKET WATER ATMOSPHERE TOEXH RECOVERY TO 350F COOLER AFTER.COOLER ENERGY ENERGY VALUE ENERGY 

"' " '" 
612 0 21,095 5,627 37,420 15,646 5,311 4,244 37,795 99,723 106,230 

459 0 " '" 17,713 5,307 30,289 11,859 4,222 2,146 28,947 79,262 84,434 

15,955 5,134 26,660 9,850 3,674 1,313 24,427 68,984 73,485 

14,137 4,949 22,974 7,742 3,122 _,., 19,803 58,608 62,432;i~ ~-------- _j;_ - - "' 10,051 4,550 15,540 3,361 "___ !~~.~----- "' 10,174 37,431 39,874'" 

Sound Data Top 

------------------------- 
Note{s) ----i 
SOUND PRESSURE DATA FOR THIS RATING CAN BE FOUND IN PERFORMANCE NUMBER - DM8779. --··------------------------  ' 

Emissions Data rop Units Filter IAll Units .., I 

RATED SPEED POTENTIAL SITE VARIATION: 1200 RPM 

GENSET POWER WITHOUT FAN 
··------------~ 

•KW 1,683.0 1,530.0 1,147.5 765.0 382.5 153.0 
ENGINE POWER 

PERCENT LOAD '"'% 

2,367... 2,150... 1,616 

" 
1,097 

" '" " "' "TOTAL NOX (AS N02) G/HR 14,204 11,669 6,806 6,243 4,174 2,192 
OTALCO 

TOTAL HC 
PART MATTER 
TOTAL NOX (AS N02) (CORR 5% 02) 

GI"' 
GI"' 
G/HR 
MG/NM3 

2,779 
m 
95.3 
2,964.1 

2,937 

"'131.9 
2,610.8 

2,397 

"'172.3 
1,973.9 

1,368 

'" 183.6 
2,690.0 

"4 

"' 148.6 
3,097.9 

"" "' 56.5 
2,940.1 

TOTAL CO 
TOTAL HC 
PART MATrER 
TOTAL NOX (AS N02) 

(C0RRS% 02) 
(CORR 5% 02) 
(CORR 5% 02) 
(CORR 5% 02) 

MG/NM3 
MG/NM3 
MG/NM3 

"" 

552.8 
24.6 
15.2...... 

658.0 
22.8 
24.8 
1,272 

701.4 
43.7 
43.2 

'" 

587.5 
62.9 
68.7 
1,310 

617.1,._, 
95.3 
1,509 

1,324.3 
274.4 

"·'1,432 
TOTAL CO 
TOTAL HC 

(CORR 5% 02) 
(CORR 5% 02) "' "' "' " '" " "' " "' "' '" "' 

1,059 

"' TOTAL NOX (AS N02) G/HP-HR 6.05 5.47 4.24 5.72 7.27 9.16 
TOTAL CO 
TOTAL HC 
IPART MATTER 
TOTAL NOX (AS N02) 
TOTAL CO 

G/HP·HR 
G/HP-HR 
G/HP-HR 
LB/HR 
LB/HR 

1.18 

'-"' '·"31.32 
6.13 

1.38 

'·"'0.06 
25.73 
6.48 

1.49 
0.11 
0.11 
15.01 
5.28 

1.25 
0.15 
0.17 
13.76 
3.02 

1.45 
0.25 

'-" '-"' '-" 

3.38 
0.77 
0.24 
4,83 
1.78 

l!~~~~~~ER LB/HR 
_," _______LB/HR 

0.29 0.26 

----~-------~·-·-
0.39 
0.38 

0.37 
0.40 

0.32 
0.33 

0.40 
0.12 

RATED SPEED NOMINAL DATA: 1200 RPM 
°GENSET POWER WlTHOUT FAN····-·-·-··-··---··--··--··~--·---

•KW 1,683.0 1,530.0 1,147.5 765.0 382.5 153.0 
ENGINE POWER 

PERCENT LOAD '"' % 
2,367 

'" 
2,150... 1,616 

" 
1,097 

" '" " '" "TOTAL NOX (AS N02) 
TOTAL CO 

G/HR 
GIH' 

11,837 
1,544 

9,724 
1,632 

5,672 
1,332 

5,202 

'" 
3,478 

"' 
1,827 

'" TOTAL HC 
TOTALC02 

G/H'
KG/HR '" 1,107 " 1,015 

m 

'" "' "' '" "' '" "'PART MATTER G/HR 68.0 94.2 123.0 131.2 106.2 40.4 
TOTAL NOX (AS N02) 
TOTAL CO 

(CORR 5% 02) 
(CORR 5% 02) 

MG/NM3 
MG/NM3 

2,470.1 
307.1 

2,175.7 
365.6 

1,644.9 
389.7 

2,241.7 
326.4 

2,581.6 
342.8 

2,450.1 
735.7 

TOTAL HC 
PART MATTER 
TOTAL NOX (AS N02) 
TOTAL CO 

(CORR5% 02) 
(CORR 5% 02) 
(CORR 5% 02) 
(CORR 5% 02) 

MG/NM3 
MG/NM3 

'" '" 

18.5 
10.9 
1,203 

"' 

17.1 
17.7 
1,050 

"' 

32.8 
30.8 

"' "' 

47.3 
49.0 
1,092 

"' 

70.7 
68.1 
1,257 

"' 

206.3 
49.4 
1,193 

"' TOTAL HC 
TOTAL NOX (AS N02) 
TOTAL CO 
TOTALHC 
PART MATTER 

(CORR 5% 02) "" G/HP-HR 
G/HP-HR 
G/HP-HR 
G/HP·HR 

"' '·" '·"'·"'0.03 

" 4.56 
0.77.......... 

" 3.53 
0.83 
0.08 
0,08 

" 4.77 
0.70 
0.12 
0.12 

m...,, 
0.81 
0.19 
O.lB 

"'7.63 
1.88 
0.58 
0.17 

TOTAL NOX (AS N02) 
TOTAL CO 

LB/HR 
LB/HR 

26.10 
3.40 

21.44 
3.60 

12.50 
2.94 

11.47 
1.6B 

7.67 
1.02 

4.03 
0.99 

TOTAL HC LB/HR 0.22 0.20 0.29 0.28 0.24 0.30 
TAL C02 

PART MATTER 
LB/HR 
LB/HR 

2,440 
0.15 

2,238 
0.21 

1,729 
0.27 

1,159 
0.29 '" '·" "' 0.09 

OXYGEN IN EXH 
DRY SMOKE OPACITY 
B9SCH SMOKE NUMBE~--- ···-·-·----·--·· 

% 
% 

10.2 
u 
0.43 

10.7... 
0.60 

12.2,.. 
0.83 

12.9 

'·'1.13 

14.2 

'·',.,. 
16.3 

'·'0.78 

Regulatory Information rop 

IMO II 2011 • ·  ----1 
GASEOUS EMISSIONS DATA MEASUREMENTS ARE CONSISTENT WITH THOSE DESCRIBED IN REGULATION 13 OF REVISED ANNEX VI OF MARPOL 73/78 AND ISO 8178 FOR MEASURING HC, CO, PM, AND NOX THIS 
ENGINE CONFORMS TO INTERNATIONAL MARINE ORGANIZATION'S (IMO) MARINE COMPRESSION·IGNffiON EMISSION REGULATIONS 

L__ -·- • -· . 

Altitude Derate Data Top 

ALTITUDE CORRECTED POWER CAPABIUTY (BHP) ... .., NORMA'~"NT O"O<AT>NG n;M• (') "' "' 
TITUDE (FT) " " " " " " " '" I• 2,150 2,lSO 2,150 2,150 2,150 2,150 2,150 2,150 2,150 2.,150 2.,150 2,150'"'" I2,150 2,150 2,150 2,150 2,150 2,150 2,150 2,150 2,150 2,150 2,150 2,150 

I """ '"'"00 2,150 2.,150 2,150 2,150 2,150 2,150 2,150 2,150 2,150 2,150 2,107 2,021 2,150 I 
,~ooo 2,150 2,150 2,lSO 2,150 2,150 2,150 2,15'!__~ 2,150 2,123 2,086 2,051 1,957 2,150 J 

Cross Reference rop 

Engineering Start Effective End EffectiveEngine Engineering
Test Spec Setting Model Serial SerialArrangement Model 

Version Number Number 

4577112 GG1337 4880720 PG034 DP600001 

4577116 GG1341 4880720 PG034 CG600001 
 l 
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Supplementary Data Top 

F-------"·-·-·-··-
Classlflcation Performance Number 

ISOUND SOUND PRESSURE .Q!:!El.2 
~HAUST BACK PRESSURE 15 KPA fil!fil 

Performance Parameter Reference Top 

ra~eteTS Reference: DM9600 - 10 ....... "'····

ERFORMANCE DEFINITIONS 

fERFORMANCE DEFINITIONS DM9600 

IAPPLlCATION: Eng!ne performance tolerance values below are rl!Jm!sentatlve of a typical production engine tested In a calibrated dynamometer test cell at SAE 11995 standard 
reference conditions. caterpillar maintains ISO!Xl01:2000 certified quality management systems for engine test Facilities to assure accurate Cl.lllbratlon of test equipment. Engine test 
data is corrected In accordance with SAE 11995. Additional reference material SAE J1228, 11349, ISO 8665, 3046·1:2002E, 3046-3:1989, 1585, 2534, 2288, and 9249 may apply In l art or are similar to SAE l1995. Special engine rating request (SERR} test data shall be noted. 

ERFORMANCE PARAMETER TOLERANCE FACTORS: Power+/- 3% Torque +/- 3% Exhaust stack temperature +/- 8% Inlet airflow +/- 5% Intake manifold pressure-11age +/
0% Exhaust now +/- 6% Specific fuel consumption+/- 3% Fuel rate +/- 5% Specific DEF consumption +/- 3% DEF rate +/- 5% Heat rejection +/- 5% Heat rejection exhaust only 

+/- 10% Heat rejection CEM only+/- 10% 
eat Rejection values based on using treated water. 
orque ls Included for truck and Industrial applications, do not use for Gen Set or steady state applications. ~ 
E

on C7 - C18 engines, at speeds of 1100 RPM and under these values are provided for raference only, and may not meet the tolerance listed, 


ese values do not apply to C280/3600. For these models, see the tolerances Usted below. 


C280/3600 HEAT REJECTION TOLERANCE FACTORS: Heat rejection +/- 10% Heat rajectlon to Atmosphere +/- 500/o Heat rejection to Lube 011 +/- 20% Heat rejection to 

ftercooler +/- 5% 


EST CELL TRANSDUCER TOLERANCE FACTORS• Torque+/- 0.5% Speed +/- 0.2% Fuel flow +/- 1,0% Temperature +/- 2.0 C degrees Intake manifold pressure+/- 0.1 kPa 

OBSERVED ENGINE PERFORMANCE IS CORRECTED TO SAE l1995 REFERENCE AIR AND FUEL CONDITTONS. 


REFERENCE ATMOSPHERIC INLET AIR FOR 3500 ENGINES AND SMALLER SAE l122B AUG2002 for marine engines, and l1995 JAN2014 for other engines, reference atmospheric 
pressura Is 100 KPA (29.61 Jn Ilg), and standard temperature Is 25deg C (77 deg F) at 30% ralatlve humidity at the stated aftercoo!erwater temp, or Inlet manifold temp. 
FO Engine rating obtained and presented In acccrdance with ISO 3046/1 and SAE l1995 JANJAN2014 reference atmospheric pressura Is 100 KPA (29.61 In Ilg), and 
tandard temperature is 25deg C (77 deg F) at 30% relative humidity and !SOM altitude at the stated aftercooler water temperatun!. 

MEASUREMENT LOCATION FOR INLET AIR TEMPERATURE Location for air temperature measurement air cleaner Inlet at stabilized operating conditions. 

REFERENCE EXHAUST STACK DIAMETER The Referance Exhaust Stack Diameter published with this dataset Is only used for the calculation of Smoke Opacity values d!splayed ln 
this dataset. This value does not necessarlly represent the actual stack diameter of the engine due to tile variety of exhaust stack adapter options available. Consult tile price list, 
engine order or general dimension drawings for the actual stack diameter size ordered or options avallable. 

REFERENCE FUEL~ Reference fuel IS #2 distillate diesel with a 3SAPI gravity; A lower heating value Is 42,780 Kl/KG (18,390 STU/LB) when used at 29 deg C (84.2 deg F), 
when! tile density Is B3B.9 G/Uter (7.001 lbs/Gal). 

Reference natural gas fuel has a lower heating value of 33.74 IO/L (905 BlU/CU Ft). Low BTU ratings are based on 18,64 IO/l {SOO BTU/OJ FT) lower heating value gas. Propane 
ratings are based on B7.56 Kl/L (2350 BllJ/aJ Ft) lower heating value gas. 

ENGINE POWER (NET) IS THE CORRECTED FLYWHEEL POWER (GROSS) LESS EXTERNAL AUXILIARY LOAD Engine corrected gross output includes the power required to 

drive standard equipment; lube oil, scavenge lube ell, fuel transfer, common rail fuel, separate circuit aftercoo!er and jacket water pumps. Engine net power avallable for the external 

{flywheel) load Is calculated by subtracting the sum of auxl!lary load from the corrected gross flywheel out put power. Typical auxiliary loads ara radiator cool!ng fans, hydraulic pumps, 

alr compressors and battery charging alternators. ForTier4 ratings additional Parasitic losses would also Include Intake, and Exhaust Restrictions. 


ALTrTUDE CAPABJUTY Altitude capability Is the maximum altitude above sea level at standard temperature and standard pressure at which the engine could develop full rated 

output power on the current performance data set. 

Standard temperature values versus altitude could be seen on TM2001. 

When viewing the altitude capabtllty chart the ambient temperature Is the Inlet air temp at the compressor Inlet. 

Engines with ADEM MEUI and HEU! fuel systems operating at conditions above the defined altitude e<ipablllty derate for atmospheric pressure and temperature conditions cutslde the 

values defined, see TM2001. 

Mechanlcal governor controlled unit Injector engines require a setting dlange for operation at conditions above tile alt!tude defined on the engine performance sheet. See your 

caterpillar technical representative for non standard ratings. 


REGULATIONS AND PRODUCT COMPLIANCE TM! Emissions Information Is presented at 'nominal' and 'Pctentlal Site variation' values for standard ratings. No tolerances are applied 

to the emissions data. These values are subject to change at any time. The controlling federal and local emission requirements need to be verified by your caterpillar technical 

representative. 

Customer's may have special emission site requirements that need to be verified by the caterplllar Product Group engineer. 


EMISSIONS DEFJNrTIONS: Emissions: DM1176 


tEAT REJECTION DEFINITIONS: Diesel Orcult Type and HHV Balance : DM9500 


HIGH DISPLACEMENT (HD) DEFINITIONS: 3500: EM1500 


RATING DEFINITIONS: Agriculture : TM600B 

Are Pump : TM6009 

Generator Set : TM6035 

Generator (Gas} : TM6041 

Industrial D!esel : TM6010 

Industrial (Gas) : TM6040 

rrlgation : TM574g 


l<>comotlve ; TM6037 

Marine Auxlllary ; TM6036 

Marine Prop (Except 3600) : TM5747 

iMarlne Prop (3600 only) : TM574B 

IMSHA : TM6042 


1g~~~~~!:a~t~~~~?~~~~11 
On-Highway Truck; TM6038 

SOUND DEFINITIONS: Sound Power : DM8702 
Sound Pressure ; TM70SO 

Datellelease.:1:7/1/15 

3/3 



- -

Pedestal Crane Engines (PC1 and PC2) 

September 27, 2018 PERFORMANCE DATA[EM0288] 

Performance Number: EM0288 

SALES MODEL: 

BRANO: 

ENGINE POWER (BHP): 

PEAK TORQUE (FT-LB): 

COMPRESSION RATIO: 
RATING LEVEL: 
PUMP QUANTITY: 
FUEL TYPE; 
MANIFOLD TYPE: 
GOVERNOR TYPE: 
ELECTRONICS TYPE: 
CAMSHAFT TYPE: 
IGNITION TYPE: 
INJECTOR TYPE: 
REF EXH STACK DIAMETER (IN): 
MAX OPERATING ALTITUDE (FT): 

I . SrRYk'1--U~llDUlJ'11!.. ·)t,! ' ·-·
INDUSTRIAL GENERAL INDUSTRIAL INDUSTRIAL 

INDUSTRIAL CONSTRUCTION INDUSTRIAL 

OIL AND GAS LAND PRODUCTION INDUSTRIAL 
INDUSTRIAL INDUSTRIAL POWER UNIT INDUSTRIAL 
INDUSTRIAL MATERIAL HANDLING INDUSTRIAL 

OIL AND GAS LAND DRILLING INDUSTRIAL 
INDUSTRIAL FORESTRY INDUSTRIAL 
OIL AND GAS WELL SERVICING INDUSTRIAL 

INDUSTRIAL AGRICULTURE INDUSTRIAL 

C15 COMBUSTION: 
CAT ENGINE SPEED (RPM): 
581 PEAK TORQUE SPEED (RPM): 
1,958.2 TORQUE RISE(%): 
17.1 ASPIRATION: 

INDUSTRIAL D AFTERCOOLER TYPE: 

1 AFTERCOOLER CIRCUIT TYPE: 

DIESEL INLET MANIFOLD AIR TEMP (F): 
DRY JACKET WATER TEMP (F): 
ELEC TURBO CONFIGURATION: 
ADEM4 TURBO QUANTITY: 
STANDARD TURBOCHARGER MODEL: 
Cl CERTIFICATION YEAR: 
EUI PISTON SPD@ RATED ENG SPD (FTfMIN): 
6 
6,499 

- .. 

Change Level: 02 

DI 
2,100 
1,400 
35 
TA 
ATAAC 
JW+OC, ATAAC 
122 
192.2 
SINGLE 

GT45021.06A/R 
2013 
2,362.5 

General Performance Data 

INLET MANIFOLD AIR TEMPERATURE ("INLET MFLD TEMP") FOR TH\S CONFIGURATION IS MEASURED AT THE OUTLET OF THE AFTERCOOLER. 

2,100 1,452 236 0.370 66.1 122.0 93.0 870.1 

2,000 581 1,525 248 0.359 29.9 66.8 122.0 1,160.0 88.9 865.4 

1,900 581 1,605 261 0.347 28.9 66.2 122.0 1,138.8 80.2 856.8 

1,800 581 1,694 275 0.337 28.1 64.4 122.0 1,129.9 73.2 857.7 

1,700 574 1,773 288 0.333 27.4 63.7 122.0 1,139.8 70.1 870.6 

1,600 561 1,843 300 0.332 26.8 64.4 122.0 1,157.9 70.2 887.3 

1,500 544 1,906 310 0.334 26.1 64.8 122.0 1,180.7 69.1 905.8 

1.400 522 1,959 318 0.332 24.9 62.7 122.0 1,198.6 "63.9 927.1 
1,300 472 1,908 310 0.330 22.4 54.7 122.0 1,215.4 51.6 962.3 
1,200 421 1,842 300 0.338 20.4 48.6 122.0 1,248.0 43.3 1,012.8 
1,100 365 1,741 283 0.343 18.0 42.5 122.0 1,275.6 36.3 1,053.8 
1,000 304 1,596 259 0.344 15.0 36.1 122.0 1,224.9 31.4 1,019.5 
900 249 1,451 236 0.342 12.3 24.7 122.0 1,202.9 20.6 1,029.0 
800 199 1,306 212 0.333 9.6 15.1 122.0 1,145.7 12.7 1,011.5 
700 145 1,088 177 0.346 7.3 8.8 122.0 1,on.1 7.8 965.6 
600 99.4 870 141 0.345 5.0 4.6 122.0 918.3 4.6 831.8 

2,100 581 69 384.8 1,162.2 2,132.1 5,250.7 713.8 
2,000 581 69 380.1 1,131.1 2,087.2 4,891.4 5,100.8 774.5 

1,900 581 68 370.6 1,067.3 2,003.8 4,596.1 4,798.2 748.4 
1,800 581 66 361.5 1,011.7 1,940.9 4,338.7 4,535.2 724.4 
1,700 574 66 359.4 980.1 1,917.4 4,194.8 4,386.4 708.7 

1,600 561 66 362.2 973.5 1,929.9 4,165.1 4,352.6 704.5 
1,500 544 67 364.8 938.0 1,904.6 4,005.8 4,188.9 685.8 
1,400 522 64 360.6 885.0 1,846.4 3,771.1 3,945.1 654.6 
1,300 472 56 340.9 761.4 1,691.6 3,224.8 3,381.7 584.9 

1.200 421 50 325.2 664.6 1,568.4 2,805.7 2,948.9 523.7 

701.2 
676.0 

652.6 

638.1 
635.3 

617.6 

588.8 

523.5 
466.9 
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PERFORMANCE DATA[EM0288] September27, 2018 

1,100 
1,000 

900 

800 

700 
600 

365 

304 
249 

199 
145 

99.4 

43 
37 

25 

16 

9 
5 

307.7 

281.9 

232.2 
184.2 
147.0 

118.4 

582.2 

525.8 
396.0 

288.7 

214.6 

163.7 

1,438.3 

1,289.7 
1,018.7 

755.6 

554.6 
385.6 

2,453.1 
2,213.0 

1,662.3 

1,208.7 
898.9 

685.1 

2,578.8 
2,318.2 

1,748.1 

1,275.6 

949.7 

719.9 

467.3 

428.7 

336.5 

252.5 

191.3 
146.8 

416.2 

384.4 
299.5 

223.3 

168.7 

130.9 

Heat Rejection Data 

RPM BHP BTUfMIN BTU/MIN BTU/MIN BTU/MIN BTU/MIN BTU/MIN BTU/MIN BTU/MIN BTU/MIN 
2,100 581 14,719 3,592 22,325 11,630 3,028 5,564 24,624 66,113 70,427 
2,000 581 14,293 3,419 21,200 11,190 2,872 5,197 24,624 64,197 68,386 
1,900 581 13,932 3,368 19,545 10,357 2,ns 4,688 24,624 61,985 66,030 
1,800 581 13,411 3,208 18,737 9,820 2,759 4,299 24,624 60,237 64,168 
1,700 574 12,527 3,007 18,728 9,752 2,693 4,197 24,334 58,800 62,637 
1,600 561 11,699 2,817 18,926 9,991 2,634 4,165 23,805 57,497 61,249 
1,500 544 11,236 2,690 18,827 9,967 2,570 4,124 23,083 56,107 59,769 

1,400 522 10,634 2,559 18,140 9,766 2,445 3,810 22,139 53,382 56,866 

1,300 472 9,730 2,356 16,490 8,925 2,253 2,919 20,024 48,073 51,210 

1,200 421 8,973 2,150 15,423 8,473 2,150 2,337 17,851 43,874 46,737 

1,100 365 7,968 1,930 14,047 7,893 2,013 1,848 15,463 38,558 41,074 
1,000 304 6,737 1,616 12,306 6,709 1,753 1,341 12,887 32,269 34,375 
900 249 5,633 1,373 10,061 5,154 1,569 785 10,544 26,309 28,026 

800 199 4,739 1,136 7,404 3,673 1,398 328 8,434 20,502 21,840 

700 145 4,071 980 5,416 2,540 1,229 100 6,148 15,597 16,614 
600 99.4 3,011 727 3,647 1,485 898 -11 4,214 10,667 11,363 

Sound Data 

SOUND DATA REPRESENTATIVE OF NOISE PRODUCED BY THE ENGINE ANDAFTERTREATMENT. 

EXHAUST: Sound Power (1/3 Octave Frequencies) 

1,900 581 97.7 74.8 69.5 73.8 78.2 81.0 85.2 87.6 88.5 88.0 87.9 

1,800 581 96.3 71.7 73.3 73.1 77.0 80.4 84.6 86.4 86.9 86.5 86.4 
1,700 574 96.1 68.7 73.3 73.5 76.3 80.3 84.4 86.3 86.8 86.4 86.3 
1,800 561 95.8 65.9 72.1 73.5 76.0 79.8 84.3 86.1 86.5 86.0 86.0 
1,800 544 94.9 66.9 70.9 73.3 75.6 79.3 83.8 85.2 85.3 84.9 84.9 
1,400 522 93.7 67.8 70.9 73.8 74.9 78.6 82.9 84.1 84.0 83.8 83.7 
1,300 472 90.3 67.5 70.4 71.0 72.1 76.3 80.3 80.2 80.8 80.3 80.5 
1,200 421 87.5 67.6 71.3 67.6 70.3 74.9 77.6 76.9 77.8 77.4 77.6 
1,100 365 85.1 67.7 70.4 64.2 69.1 74.5 74.5 74.2 75.0 74.6 75.4 
1,000 304 81.8 65.9 63.6 63.1 66.7 71.4 70.8 70.2 71.2 70.9 72.2 
900 249 77.5 62.4 51.4 63.6 63.0 65.5 67.1 65.4 66.7 66.7 67.6 

EXHAUST: Sound Power (1/3 Octave Frequencies) 

1,900 581 87.1 86.5 84.9 84.0 87.1 85.7 81.0 78.8 77.6 75.3 72.5 
1,800 581 85.6 84.9 83.2 82.4 86.4 84.3 79.4 77.2 76.0 73.7 70.8 
1,700 574 85.5 84.8 83.2 82.2 85.5 83.9 79.2 77.0 75.8 73.6 70.8 
1,600 561 85.2 84.4 82.9 82.0 85.5 83.6 79.0 76.6 75.6 732 70.2 
1,500 544 84.2 83.5 81.8 81.5 84.8 82.3 78.0 75.6 74.6 72.1 69.0 
1,400 522 83.1 82.3 80.6 80.5 83.4 80.7 76.5 74.3 73.2 70.6 67.5 
1,300 472 79.7 78.7 77.4 77.4 79.2 76.6 73.1 70.7 69.2 66.5 63.1 
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1,200 421 76.8 75.7 74.5 74.5 75.1 72.9 70.2 67.6 66.1 63.2 59.4 
1,100 365 74.2 73.3 72.5 72.3 71.6 70.1 68.1 64.8 63.5 60.3 56.1 
1,000 304 71.1 70.6 69.4 70.0 68.4 66.5 65.3 60.6 59.2 55.5 51.2 
900 249 67.6 67.2 65.1 67.2 65.3 61.8 61.7 55.2 53.6 49.3 45.4 

Sound Data (Continued) 

MECHANICAL: Sound Power (1/3 Octave Frequencies) 

1,900 581 115.1 77.8 78.3 86.9 88.9 91.8 90.9 101.3 103.2 102.6 105.9 
1,800 581 113.7 72.6 78.2 83.5 88.3 91.5 90.5 101.0 101.6 101.5 104.5 
1,700 574 113.1 71.5 78.1 84.4 87.3 90.6 89.5 99.1 100.7 101.3 103.8 
1,600 561 112.3 72.2 77.9 85.2 85.7 89.0 87.6 96.5 98.9 100.6 102.5 
1,500 544 111.3 71.0 78.3 81.9 83.2 86.8 86.8 96.6 97.5 99.6 101.3 
1,400 522 110.6 69.6 78.1 79.0 80.5 84.1 86.8 97.2 96.3 98.5 100.6 
1,300 472 110.0 67.5 75.5 75.8 78.3 83.4 85.9 96.5 96.4 97.3 100.0 
1,200 421 109.5 65.6 73.1 73.2 77.1 83.2 86.1 95.0 95.7 96.6 99.5 
1,100 365 108.9 67.5 70.9 71.7 77.3 83.4 86.9 93.5 94.9 96.0 99.1 
1,000 108.0 71.1 66.0 70.9 78.5 84.1 86.2 92.6 94.6 94.9 98.5 
900 249 106.8 75.4 59.3 70.3 79.6 84.4 84.7 92.4 94.3 93.8 96.7 

MECHANICAL: Sound Power (1/3 Octave Frequencies) 

1,800 561 103.5 103.2 103.6 105.4 103.7 101.8 100.5 97.5 95.1 92.8 90.8 
1,700 574 102.8 103.1 103.4 104.9 103.2 101.4 99.6 97.0 94.3 92.1 90.2 
1,600 561 102.4 102.5 103.4 104.4 102.2 100.5 98.8 96.2 93.0 91.1 90.0 
1,500 544 101.0 101.2 102.1 103.4 101.4 99.9 98.0 95.3 92.3 90.7 89.8 
1,400 522 99.5 100.8 100.6 102.7 101.1 99.6 97.3 94.6 91.9 90.6 89.6 
1,300 472 99.0 99.9 100.3 101.8 100.9 99.6 96.7 94.7 91.7 90.1 89.0 
1,200 421 99.4 99.5 100.0 100.8 100.3 99.0 96.0 94.0 91.0 89.3 88.3 
1,100 365 99.7 99.1 99.2 99.9 99.5 98.1 95.5 92.5 90.1 88.5 87.8 
1,000 304 98.7 97.9 97.9 99.0 99.0 97.3 95.4 91.3 89.0 87.8 87.2 
900 249 97.1 96.1 96.1 97.8 98.2 96.2 94.8 89.5 86.7 86.3 86.8 

Emissions Data 

RATED SPEED NOMINAL DATA: 2100 RPM 

ENGINE'P,OW,ER:;~·":,;"L'. ;·,~-::./:;'_ """'''''·""'·'·""' ··,·.,·.;,:...·~s~~·'i-'C'"· ,·.;~.co';(;~.Y·'P'/'::.,;:&u.BHP:; ':.:~;:;,~~S1·ifa:;;;e;:;.;?.58.1:,:'.~t'J .:/;.~,~·, .:r::;::43s~\f:;i\'.;.f'.':0r:fS?;;§:f~t:252.90;:fi2~' -~Ifi*.~i: 'i·;:z.~145:§:: :;i'~{i:E ;;'0:·.,;i/J"sa;t:';\t~:~ ;-;:i::.':!.iS :'$;. 
P.ERCENT,LOAD.\';;5 ?i:i; >:-;'(.~;" >:e:0·,,:~j~;::i: ,;· ·.C.'·:C ·,i{i,•i,: !(~.'..:~ :.~"'·,::.~::2:~c. :_i:·::;~~~?.%~:Ei ;'~'2$.C),<,J+·:1.<·~, ;-:2~}..10.0;:};:Q.t-'.':ii'.1:'~',0'&' fi7.&;:R~~1.,·:~~;;<?:~"f:.f?i05iSO~;:;c:,,,;0:·f":i~:qo~; :.if:,'!i-26':"~r.:,;:k'.:':.:; :i::Or/0;,.{;,\.~·?.10.;7;~,,~:,]1\0 .:::tz.".~;:c ;;{ 
TOTAL NOX (AS N02) G/HR 55 20 9 14 108 
TOTAL CO G/HR 3 1 1 
TOTAL HC G/HR 10 5 4 3 3 
TOTAL C02 KG/HR 310 228 176 103 65 
PART MATIER G/HR 0.3 0.1 0.1 0.3 0.1 
TOTAL NOX (AS N02) (CORR 5% 02) MG/NM3 40.7 19.9 12.2 28.2 389.9 
TOTAL CO (CORR 5% 02) MG/NM3 2.0 1.3 1.3 2.4 3.5 
TOTAL HC {CORR 5% 02) MG/NM3 6.2 4.3 5.0 5.0 8.9 
PART MATIER (CORR5%02) MG/NM3 0.2 0.1 0.1 0.5 0.3 
TOTAL NOX (AS N02) {CORR 5% 02) PPM 20 10 6 14 190 
TOTAL CO (CORR 5% 02) PPM 2 2 3 
TOTAL HC (CORR 5% 02) PPM 12 8 9 9 17 
TOTALNOX{ASN02) G/HP-HR 0.10 0.05 0.03 0.10 1.88 
TOTAL CO GIHP-HR 0.00 0.00 0.00 0.01 0.02 
TOTAL HC G/HP-HR 0.02 0.01 0.02 0.02 0.05 
PART MATIER G/HP-HR 0.00 0.00 0.00 0.00 0.00 
TOTAL NOX (AS N02) LBJHR 0.12 0.04 0.02 0.03 0.24 
TOTAL CO LB/HR 0.01 0.00 0.00 0.00 0.00 
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TOTAL HG 
TOTALC02 

PART MATTER 

OXYGEN IN EXH 

LB/HR 
LB/HR 

LB/HR 
% 

0.02 

684 
0.00 

7.9 

0.01 
502 
0.00 
9.6 

0.01 

387 
0.00 
11.8 

0.01 

226 
0,00 

14.2 

0.01 
143 
0.00 

16.3 

SECONDARY SPEED NOMINAL DATA: 1800 RPM 

TOTAL NOX (AS N02) GIHR 40 13 4 0 92 
TOTAL CO G/HR 2 1 1 1 

TOTALHC GIHR 9 5 4 2 3 

TOTALC02 KG/HR 284 213 161 88 52 
PART MATTER GIHR 0.0 0.1 0.1 0.1 0.1 
TOTAL NOX {AS N02) (CORR5%02) MG/NM3 32.7 15.3 4.3 1.5 429.1 

TOTAL CO (CORR5% 02} MG/NM3 1.7 1.6 1.5 2.9 4.1 
TOTAL HG {CORR5% 02) MG/NM3 6.5 4.5 4.9 4.2 9.7 
PART MATTER {CORR5% 02) MG/NM3 0.0 0.1 0.2 0.1 0.2 
TOTAL NOX (AS N02) (CORR5% 02) PPM 16 7 2 209 

TOTAL CO (CORR5"/o02) PPM 2 3 
TOTAL HC (CORR5%02) PPM 12 8 9 8 18 

TOTAL NOX (AS N02) GIHP-HR 0.07 0.03 0.02 0.00 1.59 

TOTAL CO G/HP-HR 0.00 0.00 0.00 0.02 

TOTAL HC G/HP-HR 0.02 0.01 0.01 0.01 0.04 
PART MATTER G/HP-HR 0.00 0.00 0.00 0.00 0.00 
TOTAL NOX (AS N02) LB/HR 0.09 0.03 0.01 0.00 0.20 

TOTAL CO LB/HR 0.00 0.00 0.00 0.00 0.00 
TOTALHC LBIHR 0.02 0.01 0.01 0.00 0.01 

TOTALC02 LB/HR 626 470 355 193 115 

PART MATTER LBIHR 0.00 0.00 0.00 0.00 0.00 

OXYGEN IN EXH % 7.3 8.7 10.8 12.6 16.1 

Regulatory Information 

Locality Agency Regulation Tier/Stage Max Limits. GIBKW. HR 
U.S. (INCL CALIF) EPA NON-ROAD T!ER4FlNAL CO: 3.5 NOx: 0.4 HC: 0.19 PM: 0.02 

Locality Agency Regulatlon ner/Stage Max Limits • GIBKW • HR 
EUROPE EU NON-ROAD STAGE IV CO: 3.5 NOx: 0.4 HC: 0.19 PM: 0.025 

Altitude Derate Data 

ALTITUDE CORRECTED POWER CAPABILITY (BHP) 

2,000 579 577 574 571 567 564 560 557 553 549 574 
3,000 574 571 568 565 562 559 555 552 548 542 569 
4,000 568 566 563 560 557 554 550 846 537 523 565 
5,000 563 560 556 555 551 846 543 531 502 560 
6,000 557 555 553 550 546 539 528 512 494 478 556 
7,000 551 549 547 543 535 524 510 489 469 452 551 
8,000 546 538 534 527 517 505 485 465 447 430 543 
9,000 531 525 519 511 501 488 472 451 429 404 533 
10,000 516 512 506 497 486 472 455 432 399 369 521 
11,000 504 497 491 482 470 455 437 408 361 342 509 
12,000 487 479 472 452 449 425 419 395 348 330 496 
13,000 452 484 445 435 424 407 390 346 329 315 483 
14,000 424 416 409 401 394 369 338 320 308 295 447 
15,000 388 391 375 367 343 326 313 300 295 294 413 
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Cross Reference 

Supplementary Data 

AMBIENT TEMP 50C (122F) EM0695 

Performance Parameter Reference 

PERFORMANCE DEFINITIONS DM9600 
APPLICATION: 
Engine performance tolerance values below are representative of a 
typical production engine tested in a calibrated dynamometertest 
cell at SAE J1995 standard reference ccnditions. Caterpillar 
maintains 1509001 :2000 certified quality management systems for 
engine lest Facilities to assure accurate calibration of test 
equipment. Engine test data is carected in acccrdance with SAE 
J1995. Additional reference material SAE J1228, J1349, ISO 8665, 
3046-1:2002E, 3046.-3:1989, 1585, 2534, 2268, and 9249 may apply in 
part or are similar to SAE J1995. Special engine rating request 
(SERR) test data shall be noted. 
PERFORMANCE PARAMETER TOLERANCE FACTORS: 
Power+/-3% 
Torque-+/- 3% 
Exhaust stack temperature+/- 8% 
Inlet airflow+/- 5% 
Intake manifold pressure-gage +/-10% 
Exhaust flow+/- 6% 
Specific fuel ccnsumptlon +/- 3% 
Fuel rate+/- 5% 
Specific DEF ccnsumption +/- 3% 
DEF rate +I- 5% 
Heat rejection+/- 5% 
Heat rejection exhaust only+/- 10% 
Heat rejection CEM only +/-10% 
Heat Rejection values based on using treated water. 
To:que is included fa- truck and industrial applications, do not 
use foc Gen Set a steady state applications. 
On C7 -C18 engines, al speeds of 1100 RPM and under these values 
are provided for reference ooly, and may not meet the tolerance 
listed. 
These values do not apply to C280/3600. For these models, see the 
tolerances listed below. 
C280/3600 HEAT REJECTION TOLERANCE FACTORS: 
Heat rejection +f-10% 
Heat rejection to Atmosphere+/- 50"/o 
Heat rejection to Lube Oil+/- 20% 
Heat rejection to Aftercooler +/- 5% 
TEST CELL TRANSDUCER TOLERANCE FACTORS: 
Taque+/- 0.5% 
Speed+/- 0.2% 
Fuel flow +/-1.0% 
Temperature+/- 2.0 C degrees 
Intake manifold pressure+/- 0.1 kPa 
OBSERVED ENGINE PERFORMANCE IS CORRECTED TO SAE J1995 REFERENCE 
AIR AND FUEL CONDITIONS. 
REFERENCE ATMOSPHERIC INLET AIR 
FOR 3500 ENGINES AND SMALLER 
SAE J1228 AUG2002 fa marine engines, and J1995 JAN2014 for other 
engines, reference atmospheric pressure is 100 KPA (29.61 in hg), 
and standard temperature is 25deg C (77 deg F) at 30% relative 
humidity at the stated aftercoolerwater temp, a inlet manifold 
temp. 
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FOR 3600 ENGINES 

Engine rating obtained and presented in accadance with ISO 3046/1 

and SAE J1995 JANJAN2014 reference atmospheric pressure is 100 

KPA (29.61 in hg), and standard temperature is 25deg C (77 deg F) 

at 30% relative humidity and 150M altitude at the stated 

aftercooler water temperature. 

MEASUREMENT LOCATION FOR INLET AIR TEMPERATURE 

Location fa air temperature measurement air cleaner inlet at 

stabiHzed q:ierating ccnditions. 

REFERENCE EXHAUST STACK DIAMETER 

The Reference Exhaust Stack Diameter published with this dataset 

is only used for the calculatioo of Smoke Opacity values displayed 

in this dataset. This value does not necessarily represent the 

actual stack diameter of the engine due to the variety of exhaust 

stack adapter q:itions available. Consult the price list, engine 

cxder «general dimension drawings f« the actual stack diameter 

size ordered ex options available. 

REFERENCE FUEL 

DIESEL 

Reference fuel is #2 distillate diesel with a 35API gravlly; 

A lower heating value is 42,780 KJ/KG (18,390 BTU/LB) when used at 

29 deg C (84.2 deg F), where the density ls 

838.9 G/Liter (7.001 Lbs/Gal~ 


GAS 

Reference natural gas fuel has a lower hea~ng value of 33.74 KJ/L 

(905 BTU/CU Ft~ Low BTU ratings are based on 18.64 KJ/L (500 

BTU/CU FT) lower heating value gas. Propane ratings are based on 

87.56 KJ/L (2350 BTU/CU Ft) !ower heating va!ue gas. 
ENGINE POWER (NET) IS THE CORRECTED FLYWHEEL POWER (GROSS) LESS 
EXTERNAL AUXILIARY LOAD 
Engine carected gross output includes the power required to drive 
standard equipment; lube oil, scavenge lube oil, fuel transfer, 
common rail fuel, separate circutt aftercooler and jacket water 
pumps. Engine net power available f« the external (flywheel) 
load is calculated by subtracting the sum of auxiliary load from 
the ccrrected gross flywheel out put power. Typical auxiliary 
loads are radial« cooling fans, hydraulic pumps, air compress«s 
and battery charging altemat«s. F« Tier 4 ratings additional 
Parasitic losses would also include Intake, and Exhaust 
Restrictions. 
ALTlTUDE CAPABILITY 
Altitude capability is the maximum altitude above sea level at 
standard temperature and standard pressure at which the engine 
could develop full rated output power on the current pertamance 
data set. 
Standard temperature values versus altitude could be seen on 
TM2001. 
When viewing the altitude capab"inty chart the ambient temperature 
is the inlet air temp at the compressor inlet. 
Engines with ADEM MEUI and HEUJ fuel systems operating at 
conditions above the defined altitude capability derate f« 
atmospheric pressure and temperature conditions outside the values 
defined. see TM2001. 
Mechanlcal governer controlled unit irject« engines require a 
setting change fer operation at conditions above the altitude 
defined on the engine perfcmiance sheet. See your Caterpillar 
technical representative for non standard ratings. 
REGULATIONS AND PRODUCT COMPLIANCE 
TM! Emissions infcmiation is presented at 'nominal' and 'Potential 
Site Variation' values f« standard ratings. No tolerances are 
applied to the emissions data. These values are subject to change 
at a1¥ time. The controlling federal and lccal emissfoo 
requirements need to be verified by your Caterpillar technical 
representative. 
Customer's may have special emissioo site requirements that need 
to be verffied by the Caterpillar Product Group engineer. 
EMISSIONS DEFINITIONS: 
Emissions: DM1176 
HEAT REJECTION DEFINIT!ONS: 
Diesel Circuit Type and HHV Balance: DM9500 
HIGH D!SPLACEMENT (HD) DEFINITIONS: 
3500: EM1500 
RATING DEFINITIONS: 
Agriculture: TM6008 
Fire Pump: TM6009 
GeneratO'" Set : TM6035 
General« {Gas): TM6041 
Industrial Diesel: TM6010 
Industrial (Gas) : TM6040 
lrrigatim: TM5749 
Locomotive : TM6037 
Marine Auxiliary : TM6036 
Marine Prq:i (Except 3600): TM5747 
Marine Prop (3600 only): TM5748 
MSHA : TM6042 
Oil Field (Petroleum) : TM6011 
Off-Highway Truck · TM6039 
On-Highway Truck : TM6038 
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Emergency Diesel Generator (EDGEN) 

October 12, 2018 PERFORMANCE DATA[EM4133] 

Performance Number: EM4133 

SALES MODEL: 
BRAND: 
ENGINE POMR (BHP): 
GEN POYJER W/O FAN (EKW): 
COMPRESSION RATIO: 
RATING LEVEL: 
PUMP QUANTITY: 
FUEL TYPE: 
MANIFOLD TYPE: 
GOVERNOR TYPE: 
ELECTRONICS TYPE: 
CAMSHAFT TYPE: 
IGNITION TYPE: 
INJECTOR TYPE: 
REF EXH STACK DIAMETER (IN): 
MAX OPERATING ALTITUDE (FT): 

C18 
CAT 
803 
565.0 
16.5 
PR!ME 
1 
DIESEL 
WATER COOLED 
ELEC 
ADEM4 
STANDARD 
Cl 
EUI 
8 
984 

:JNJ)J.)Sffl.Vi!f&4:lli~L • · 
MARINE 

MARINE 

MARINE 

$UJ!lijo~.s ' ' " 
FISHING 
PLEASURE CRAFT 
OFFSHORE 

';. '" ~···'*" 
' '1!1'~»:' " 

MARINE AUXILIARY 

MARINE AUXILIARY 
MARINE AUXILIARY 

COMBUSTION: 
ENGINE SPEED (RPM): 
HERTZ: 

ASPIRATION: 

AFTERCOOLER TYPE: 

AFTERCOOLER CIRCUIT TYPE: 

AFTERCOOLER TEMP (F): 

JACKET WATER TEMP (F): 

TURBO CONFIGURATION: 

TURBO QUANTITY: 

TURBOCHARGER MODEL: 

CERTIFICATION YEAR: 

·~" " 

Change Level: 00 

DI 
1,800 
60 
TA 
SCAC 
JW+OC,AC 
126 
185 
SINGLE 
1 
S510W-A/R 1.15VOW 
2018 

MARINE DREDGE MARINE AUXILIARY 
MARINE FERRY MARINE AUXILIARY 

MARINE TUG & SALVAGE MARINE AUXILIARY 
MARINE GOVERNMENT MARINE AUXILIARY 
MARINE INLAND WATERWAY MARINE AUXILIARY 

General Performance Data 

565.0 100 
508.5 90 723 287 

452.0 80 642 255 

423.8 75 602 239 

395.5 70 562 224 
339.0 60 482 192 

282.5 50 402 160 

226.0 40 322 128 

169.5 30 241 96 
141.2 25 201 80 

113.0 20 161 64 
56.5 10 80.4 32 

0.350 40.1 146.5 

0.351 36.2 71.6 143.7 
0.356 32.7 66.3 140.9 

0.349 30.0 59.7 138.1 

0.341 27.4 53.4 135.5 

0.348 24.0 46.0 133.0 
0.364 20.9 39.8 131.3 

0.376 17.3 30.9 129.3 

0.395 13.6 21.8 127.2 

0.412 11.8 17.8 125.4 
OA36 10.0 14.0 123.0 

0.542 6.2 6.9 116.7 

1,159.8 

1,107.4 

1,063.4 
1,026.3 

993.2 
959.9 

932.0 
891.0 

831.6 
789.9 

736.5 
574.4 

74.9 

68.5 

62.4 
55.3 

48.7 

41.7 
36,2 

28.6 

21.2 

18.1 
15.2 

9.9 

709.7 

680.7 
657.1 

638.6 

622.6 

608.9 
599.0 

583.2 
555.8 
535.6 

508.9 

421.2 

621.5 448.5 1,702.6 7,515.5 7,821.9 1,566.1 1,424.4 
565.0 100 803 82 430.3 1,654.0 3,622.7 7,277.7 7,558.6 1,523.2 1,391.0 
508.5 90 723 77 408.2 1,590.5 3,419.7 6,974.2 7,227.7 1.474.4 1,352.0 
452.0 80 642 71 386,7 1,523.5 3,225.0 6,658.8 6,887.7 1.419.9 1,307.0 
423.8 75 602 64 362.1 1,428.3 2,997.1 6,220.5 6,430.2 1,341.8 1,237.4 
395.5 70 562 57 338.6 1,335.8 2,781.9 5,794.9 5,986.7 1,263.8 1,167.5 
339.0 60 482 50 311.6 1,230.7 2,551.3 5,312.9 5,480.7 1,174.0 1,086.2 
282.5 50 402 43 288.3 1,137.6 2,351.3 4,895.0 5,041.2 1,092.0 1,013.7 
226.0 40 322 34 252.2 999.5 2,053.9 4,284.1 4.405.2 968.3 901.8 
169.5 30 241 24 212.0 854.2 1,725.1 3,646.6 3,742.1 835.3 781.0 
141.2 25 201 20 192.8 790.3 1,565.4 3,368.2 3,451.2 773.3 725.5 
113.0 20 161 16 173.8 729.8 1.402.4 3,106.0 3,176.2 711.9 670.7 
56.5 10 80.4 9 136.2 615.8 1,049.4 2,614.4 2,658.1 585.8 558.0 
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Heat Rejection Data 

EKW % BHP BTUfMIN BTU/MIN BTU/MIN BTU/MIN BTU/MIN BTU/M!N BTUJM!N BTU/MJN BTU/MIN 
621.5 '!10 884 21,013 1,824 31,148 12,664 5,020 9,282 37,481 94,250 100,400 
565.0 100 803 19,150 1,709 28,678 11,403 4,588 8,439 34,073 86,133 91,753 
508.5 90 723 17,505 1,599 26,308 9,981 4,173 7,647 30,652 78,344 83,456 
452.0 80 642 15,838 1,484 23,766 8,799 3,740 6,696 27,233 70,219 74,801 
423.8 75 602 14,900 1,421 22,313 7,705 3,502 6,076 25,528 65,753 70,044 
395.5 70 562 13,964 1,358 20,859 6,765 3,264 5,433 23,834 61,277 65,276 
339.0 60 482 12,150 1,234 18,065 5,867 2,796 4,154 20,447 52,495 55,920 
282.5 50 402 10,576 1,122 15,751 5,178 2,375 3,058 17,054 44,587 47,496 
226.0 40 322 9,111 1,016 13,674 4,226 1,974 2,102 13,647 37,066 39,485 
169.5 30 241 7,660 911 11,500 3,154 1,575 1,235 10,235 29,570 31,499 

141.2 25 201 6,871 855 10,276 2,617 1,369 879 8,528 25,702 27,379 

113.0 20 161 5,973 796 8,860 2,054 1,152 607 6,820 21,625 23,037 

56.5 10 80.4 3,989 677 5,663 760 699 250 3,409 13,122 13,978 

Sound Data 

EXHAUST: Sound Power (1/3 Octave Frequencies) 

508.5 90 723 126.7 108.1 109.6 102.8 110.2 113.9 111.6 111.3 111.7 112.7 
452.0 80 642 125.8 106.9 110.2 102.1 109.9 113.6 110.4 110.9 110.7 112.1 
423.6 75 602 125.6 107.3 109.9 102.1 110.1 114.0 110.5 110.9 110.9 112.2 
395.5 70 582 125.3 107.4 109.6 101.9 109.9 113.8 110.2 110.7 110.7 112.2 
339.0 60 482 124.5 106.7 108.8 101.0 107.8 112.2 108.1 109.3 110.0 111.8 
282.5 50 402 123.9 106.3 108.7 100.9 107.6 111.6 108.0 109.6 110.0 111.6 
228.0 40 322 123.2 105.9 109.5 101.6 107.5 112.0 108.4 109.6 110.1 111.4 
169.5 30 241 121.0 103.7 109.6 101.6 106.2 109.9 105.7 107.4 108.5 109.1 
141.2 25 201 119.1 101.2 106.0 98.6 103.8 105.2 106.3 105.1 106.6 107.6 
113.0 20 161 117.7 99.8 101.9 100.2 101.2 103.7 103.5 104.1 105.0 107.0 
58.5 10 80.4 115.0 95.3 99.1 99.4 96.5 99.7 101.1 104.0 104.4 104.9 

EXHAUST: Sound Power (1/3 Octave Frequencies} 

508.5 90 723 115.7 117.5 118.4 118.3 116.9 115.5 111.4 105.9 99.5 90.2 
452.0 80 642 115.0 116.5 117.7 116.9 115.8 114.0 109.6 104.1 97.2 87.3 
423.8 75 602 114.7 116.1 117.2 118.5 115.3 113.7 109.3 103.8 96.7 86.8 
395.5 70 562 114.5 115.7 116.8 116.1 114.8 113.3 108.7 103.2 96.0 85.9 
339.0 60 482 114.1 115.2 116.4 115.6 114.0 112.5 107.6 102.1 94.6 84.5 
282.5 50 402 113.4 114.4 115.6 114.6 113.0 111.2 106.0 100.6 92.7 82.6 
226.0 40 322 112.6 113.1 114.4 113.5 111.7 109.5 104.3 98.4 90.3 79.7 
169.5 30 241 110.5 111.2 111.9 110.6 108.4 106.1 100.4 93.6 85.2 73.3 
141.2 25 201 109.4 110.3 110.3 108.1 106.2 104.2 97.6 90.9 81.7 69.7 
113.0 20 161 108.6 109.2 108.6 106.3 104.7 101.9 95.1 88.6 79.6 67.4 
58.5 10 80.4 106.2 105.3 104.0 103.0 101.5 97.1 90.8 85.3 78.6 65.8 

Sound Data (Continued) 
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October 12, 2018 PERFORMANCE DATA[EM4133] 
MECHANICAL: Sound Power (1/3 Octave Frequencies) 

508.5 90 723 122.2 74.9 81.0 88.9 92.9 93.8 96.2 102.8 107.7 106.0 
452.0 80 642 120.3 70.2 83.2 88.8 92.6 93.4 95.9 101.9 107.1 106.1 

423.8 75 602 119.5 69.7 83.5 88.8 93.0 93.4 95.8 101.3 106.8 104.4 

395.5 70 562 119.2 71.7 83.4 88.1 93.2 92.7 94.3 100.8 106.0 103.4 

339.0 60 482 119.1 71.1 82.6 87.2 92.4 92.8 93.9 100.5 104.0 103.0 

282.5 50 402 119.7 71.2 82.0 86.7 92.0 92.3 93.8 99.7 103.0 103.0 

226.0 40 322 116.9 71.2 82.0 85.5 90.9 90.9 93.5 98.9 101.5 102.4 

169.5 30 241 115.1 70.5 83.6 83.5 89.4 88.9 92.9 98.4 101.7 100.8 

141.2 25 201 114.4 70.0 82.7 82.6 87.9 87.1 93.3 98.0 100.3 101.2 
113.0 20 161 113.4 70.5 81.9 81.8 67.3 87.1 94.2 96.5 99.6 100.6 

56.5 80.4 112.5 70.5 81.7 80.6 86.7 87.4 92.1 95.8 97.9 101.4 

MECHANICAL: Sound Power (1/3 Octave Frequencies) 

EKW % 8HP 

621.5 110 884 

565.0 100 803 106.6 109.4 111.5 107.1 106.6 102.6 

508.5 90 723 108.6 108.5 108.9 108.5 110.6 106.9 106.0 105.6 101.5 103.7 

452.0 80 642 108.8 107.9 108.6 108.4 110.5 107.1 104.7 103.1 102.2 107.7 

423.8 75 602 107.8 107.1 107.9 107.9 108.7 106.5 104.2 102.9 102.5 109.7 

395.5 70 562 106.7 106.7 107.4 107.5 107.9 106.1 104.0 102.7 102.2 112.4 

339.0 60 482 105.1 106.6 106.5 107.4 106.5 105.0 103.6 102.2 102.1 115.3 

282.5 50 402 104.5 105.1 106.1 107.0 105.5 104.5 103.1 101.6 102.4 117.4 

226.0 40 322 104.8 104.4 105.3 105.7 104.6 103.3 102.2 100.5 104.6 112.4 

169.5 30 241 104.3 105.8 105.3 103.9 103.3 103.2 99.6 100.0 108.1 97.5 
141.2 25 201 104.9 104.2 105.4 104.4 102.8 101.7 98.9 105.1 102.8 94.8 

113.0 20 161 103.9 103.4 103.7 104.0 101.8 101.1 98.3 104.8 95.8 93.6 

56.5 10 80.4 103.7 103.2 102.9 102.9 100.5 99.4 101.4 94.3 92.1 92.2 

Emissions Data 

RATED SPEED POTENTIAL SITE VARIATION: 1800 RPM 

'GENSET!POWER WIJHOUT'fA
P:ERCENT,LOA0.';3.'-"6 c '" 

ENGINE POWER 

NiJ.':<·t".§~~:<'t· .· ' :.;0f-.'.·:f:i.:';;"fi.(', ·;;s:. ·,,,,. . ... ,. 
\<;c;:;:y'.i'; -~-'-~':c;.·.,:-·~ ~;_,;:;:,.,;,:;/! ::g.:czr;· ,:.;:;:.}';·p·'""'" 
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BHP 884 803 602 402 

2:6;;3:~~z::<.~;:£;,~tk141I2~-f~~,r~~~;;:;/g; -
,;;.}./'-"''·"'""' ·:.21L;f;'~0~::;>;~:~J>;::;_,, <:2i'.-:' 

201 

TOTAL NOX (AS N02) GIHR 4,704 3,855 2,664 1,438 621 

TOTAL CO GIHR 448 338 235 187 248 

TOTAL HC GIHR 63 74 59 50 
PART MATIER GIHR 8.9 52.3 0.0 0.0 0.0 

TOTAL NOX (AS N02) (CORR 5%02) MGINM3 2,462.7 2,200.8 2,062.4 1,553.9 1,142.3 
TOTAL CO (CORR 5%02) MGINM3 233.2 191.6 180.9 202.7 470.2 
TOTALHC (CORR 5%02) MG/NM3 28.5 36.9 43.5 55.4 81.5 
PART MATIER (CORR 5%02) MGINM3 4.2 24.6 0.0 0.0 0.0 

TOTAL NOX (AS N02) (CORR 5%02) PPM 1,200 1,072 1,005 757 556 
TOTAL CO (CORR 5%02) PPM 187 153 145 162 376 

TOTALHC (CORR 5%02) PPM 53 69 81 103 152 

TOTAL NOX (AS N02) GIHP-HR 5.37 4.84 4.'6 3.59 3.10 

TOTAL CO G/HP-HR 0.51 0.42 0.39 0.47 1.24 
TOTALHC GIHP-HR 0.07 0.09 0.11 0.15 0.25 

PART MATIER G/HP-HR 0.01 0.07 0.00 0.00 0.00 

TOTAL NOX (AS N02) LB/HR 10.37 8.50 5.87 3.17 1.37 
TOTAL CO LB/HR 0.99 0.74 0.52 0.41 0.55 

TOTAL HC LB/HR 0.14 0.16 0.15 0.13 0.11 

PART MATIER LB/HR 0.02 0.12 0.00 0.00 0.00 

RATED SPEED NOMINAL DATA: 1800 RPM 
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October 12, 2018 PERFORMANCE DATA[EM4133] 

ENGINE POWER BHP 884 803 602 402 201 
TOTAL NOX {AS N02) G/HR 4,356 3,570 2,467 1,331 575 
TOTAL CO G/HR 239 180 126 100 132 
TOTALHC G/HR 33 39 35 31 26 
TOTALC02 KG/HR 435 398 298 208 119 
PART MATTER G/HR 4.6 26.8 0.0 0.0 0.0 
TOTAL NOX (AS N02) (CORR5%02) MG/NM3 2,280.3 2,037.7 1,909.7 1,438.8 1,057.7 
TOTAL CO (CORR5%02) MG/NM3 124.7 102.5 96.8 108.4 251.4 
TOTAL HC (CORR5%02) MG/NM3 15.1 19.5 23.0 29.3 43.1 
PART MATTER {CORR5%02) MG/NM3 2.1 12.6 0.0 0.0 0.0 
TOTAL NOX (AS N02) (CORR5%02) PPM 1,111 993 930 701 515 
TOTAL CO (CORR 5%02) PPM 100 82 77 87 201 
TOTAL HC (CORR 5%02) PPM 28 36 43 55 80 
TOTAL NOX (AS N02) G/HP-HR 4.97 4.48 4.13 3.33 2.87 
TOTAL CO G/HP-HR 0.27 0.23 0.21 0.25 0.66 
TOTAL HC G/HP-HR 0.04 0.05 0.06 0.08 0.13 
PART MATTER G/HP-HR 0.01 0.03 0.00 0.00 0.00 
TOTAL NOX (AS N02) LBIHR 9.60 7.87 5.44 2.93 1.27 

TOTAL CO LB/HR 0.53 0.40 0.28 0.22 0.29 

TOTAL HG LB/HR 0.07 0.09 0.08 0.07 0.06 

TOTALC02 LB/HR 958 876 657 459 261 
PART MATTER LB/HR 0.01 0.06 0.00 0.00 0.00 
OXYGEN IN EXH % 8.7 9.4 10.9 12.0 13.5 

DRY SMOKE OPACITY % 1.1 1.0 1.1 1.4 2.5 
BOSCH SMOKE NUMBER 0.43 0.39 0.40 0.59 1.11 

Regulatory Information 

Locallty Agency Regulation TlerfStage Max Limits - GfBKW - HR 
U.S. (INCL CALIF) EPA MARINE COMMERCIAL T!ER3 CO; 5.0 NOx + HG: 5.6 PM: 0.10 

Cross Reference 

Supplementary Data 

CHART AMBIENT CAPABlLTY CHART EM0463 

Performance Parameter Reference 

PERFORMANCE DEFINITIONS DM9600 
APPLICATION: 
Engine performance tolen1nce values below are representative of a 
typical production engine tested in a calibrated dynamometer test 
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PERFORMANCE DATA[EM4133] 
cell at SAE J1995 standard reference conditions. Caterpillar 
maintains 1509001 :2000 certified quality management systems for 
engine test Facilities to assure accurate calibration of test 
equipment. Engine test data is corrected in accordance with SAE 
J1995. Additional reference material SAE J1228, J1349, ISO 8665, 
3046-1:2002E, 3046-3:1989, 1585, 2534, 2288, and 9249 may apply in 
part or are similar to SAE J1995. Special engine rating request 
(SERR) test data shall be noted. 
PERFORMANCE PARAMETER TOLERANCE FACTORS: 
Powe< +/-3% 
Torque+/- 3% 
Exhaust stack temperature +I- 8% 
Inlet aimow+/- 5% 
Intake manffold pressure-gage +/-10% 
Exhaust flow +f- 6% 
Specific fuel consumption+/- 3% 
Fuel rate+/- 5% 
Spectflc DEF consumption +f- 3% 
DEF rate+/- 5% 
Heat rejec~on +f- 5% 
Heat rejection exhaust only +/-10% 
Heat rejection GEM only +/-10% 
Heat Rejection values based on using treated water. 
Torque is included for truck and industrial applications, do not 
use for Geri Set or steady state applications. 
On C7 - C18 engines, at speeds of 1100 RPM and under these values 
are provided for reference only, and may not meet the tolerance 
listed. 
These values do not apply to C280/3600. For these models, see the 
tolerances listed below. 
C280/3600 HEAT REJECTION TOLERANCE FACTORS: 
Heat rejection +/-10% 
Heat rejection to Atmosphere+/. 50% 
Heat rejection to lube Oil+/· 20% 
Heat rejection to Aftercooler +/. 5% 
TEST CELL TRANSDUCER TOLERANCE FACTORS: 
Torque+/- 0.5% 
Speed+/- 0.2% 
Fuel flow +/-1.0% 
Temperature+/- 2.0 C degrees 
Intake manifold pressure+/- 0.1 kPa 
OBSERVED ENGINE PERFORMANCE IS CORRECTED TO SAE J1995 REFERENCE 
AIR AND FUEL CONDITIONS. 
REFERENCE ATMOSPHERIC INLET AIR 
FOR 3500 ENGINES AND SMALLER 
SAE J1228 AUG2002 for marine engines, and J1995 JAN2014 for other 
engines, reference atmospheric pressure is 100 KPA (29.61 In hg), 
an:! stan::lard temperature is 25deg C [!7 deg F) at 30",1, relative 
humidity at the stated aftercoolerwater temp, or Inlet manifold 
temp. 

FOR 3600 ENGINES 

Engine rating obtained and preserited in accordance with !SO 304611 

and SAE J1995 JANJAN2014 reference atmospheric pressure is 100 

KPA (29.61 in hg), and standard temperature is 25deg C (n deg F) 

at 30% relative humidity and 150M aWtude at the stated 
aftercooler water temperature. 

MEASUREMENT LOCATION FOR INLET AIR TEMPERATURE 

Location for air temperature measurement alr cleaner inlet at 

stabillzed operating conditions. 
REFERENCE EXHAUST STACK DIAMETER 
The Reference Exhaust Stack Diameter published with this dataset 
is only used for the calculation of Smoke Opacity values displayed 
in this dataset. This value does not necessarily represerit the 
actual stack diameter of the engine due to the variety of exhaust 
stack adapter options available. Consult the price list, mgine 
order or general dimension drawings for the actual stack diameter 
size ordered or options available. 
REFERENCE FUEL 
DIESEL 
Reference fuel is #2 distillate diesel with a 35API gravity; 
A lower heating value is 42,780 KJJKG (18,390 BTU/LB) when used at 
29 deg C {84.2 deg F), where the dmsity is 
838.9 G/Llter {7.001 Lbs/Gal). 

GAS 

Reference natural gas fuel has a lower heating value of 33.74 KJ/L 

(905 BTUfCU Ft). Low BTU ratings are based on 18.64 KJ/L (500 

BTUfCU FT) lower heating value gas. Propane ratings are based on 

87.56 KJfL (2350 BTUfCU Ft) tower heating value gas. 
ENGINE POWER (NET) IS THE CORRECTED FLY\AJHEEL POWER (GROSS) LESS 
EXTERNAL AUXILIARY LOAD 
Engine corrected gross output includes the power required to drive 
standard equipmerit; lube oil, scavenge lube oil, fuel transfer, 
common rail fuel, separate circuit aftercooler and jacket water 
pumps. Engine net power available for the external (flywheel) 
load is calculated by subtracting the sum of auxiliary load from 
the corrected gross flywheel out put power. Typical auxiliary 
loads are radiator cooling fans, hydraulic pumps, air compressors 
and battery charging alternators. For Tier 4 ratings additional 

October 12, 2018 
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PERFORMANCE DATA[EM4133] 
Parasitic losses would also include Intake, and Exhaust 

Restrictions. 

ALTITUDE CAPABILITY 
Altitude capability is the maximum altitude above sea level at 
standard temperature and standard pressure at which the engine 
could develop full rated output power on the current performance 
data set. 
Standard temperature values versus altitude could be seen on 
TM2001. 
VVhen viewing the altitude capability chart the ambient temperature 
ls the inlet air temp at the compressor inlet. 
Engines with ADEM MEUI and HEUI fuel systems operating at 
conditions above the defined altitude capability derate for 
atmospheric pressure and temperature conditions outside the values 
defined, see TM2001. 
Mochanlcal governor controlled unit irjector engines require a 
setting change for operation at conditions above the altitude 
defined on the engine perfonnance sheet. See your Caterpillar 
technical representative for non standard ratings. 
REGULATIONS AND PRODUCT COMPLIANCE 
TMI Emissions infonnaUon is presented at 'nominal' and 'Potential 
Site Variation' values for standard ratings. No tole<ances are 
applied to the emissions data. These values are subject to change 
at ary time. The controlling federal and local emission 
requirements need to be verified by your Caterpillar technlcal 
representative. 
Customer's may have special emission site requirements that need 
to be verified by the Caterpillar Product Group engineer. 
EMISSIONS DEFINITIONS: 
Emissions : DM1176 
HEAT REJECTION DEFINITIONS: 
Diesel Circuit Type and HHV Balance : DM9500 
HIGH DISPLACEMENT (HD) DEFINITIONS: 
3500: EM1500 
RATING DEFINITIONS: 
Agriculture : TM6008 
Fire Pump : TM6009 
Generator Set: TM6035 
Generator{Gas): TM6041 
Industrial Diesel: TM6010 
Industrial (Gas) : TM6040 
Irrigation: TM5749 
Locomotlve : TM6037 
Marine Auxiliary : TM6036 
Marine Prop (Except 3600): TM5747 
Marine Prop (3600 only) : TM5748 
MSHA : TM6042 
O"d Field (Petroleum)'. TM6011 
Off-Highway Truck : TM6039 
On-Highway Truck : TM6038 
SOUND DEFINITIONS: 
Sound Power: DM8702 
Sound Pressure: TM7080 
Date Released: 7fl/15 
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Diesel Firewater Pumps (FP1 and FP2) 

July 24, 2017 PERFORMANCE DATA[TM8579] 

Performance Number: TM8579 

SALES MODEL: 

BRAND: 

ENGINE POWER (BHP): 

COMPRESSION RATIO: 

RATING LEVEL: 
PUMP QUANTITY: 
FUEL TYPE: 
MANIFOLD TYPE: 
GOVERNOR TYPE: 
CAMSHAFT TYPE: 
IGNITION TYPE: 
INJECTOR TYPE: 
FUEL INJECTOR: 

UNIT INJECTOR TIMING (IN): 

REF EXH STACK DIAMETER (IN): 

MAX OPERATING ALTITUDE {FT): 


3508 

CAT 
1,065 

13 

STANDBY 

1 

DIESEL 
ASWC 
WOODWARD 
STANDARD 
Cl 
MUI 
4P9077 
87.60 

8 

5,413 

COMBUSTION: 
ENGINE SPEED (RPM): 
ASPIRATION: 
AFTERCOOLER TYPE: 
AFTERCOOLER CIRCUIT TYPE: 
AFTERCOOLER TEMP (F): 

JACKET WATER TEMP (f): 

TURBO CONFIGURATION: 

TURBO QUANTITY: 

TURBOCHARGER MODEL: 

COMBUSTION STRATEGY: 

CRANKCASE BLOWBY RATE (FT31HR): 

FUEL RATE (RATED RPM) NO LOAD (GAUHR): 


Change Level: 08 

DI 
1,750 
TA 
JWAC 
JW+OC+AC 
180 

210.2 
PARALLEL 
2 

UTW8302-47T·1.03 

LOWBSFC 
533.2 
5.2 

INDUSTRIAL GENERAL INDUSTRIAL INDUSTRIAL 
INDUSTRIAL FIRE PUMP INDUSTRIAL 

General Performance Data 

100 1,065 229 60.4 206.2 1,009.4 
90 958 206 0.352 48.1 53.2 202.6 970.7 705.9 

80 852 183 0.354 43.0 47.0 199.2 923.0 681.8 


75 799 172 0.355 40.5 43.8 197.6 899.6 670.9 

70 745 160 0.358 38.1 40.7 196.2 876.7 660.6 

60 639 137 0.364 33.2 34.2 194.0 834.6 6'0.9 


50 532 114 0.373 28.4 27.8 192.2 790.3 620.1 

40 426 92 0.386 23.5 21.7 190.6 734.4 586.7 

30 319 69 0.407 18.6 16.2 189.1 666.0 542.7 


25 266 57 0.425 16.2 13.7 188.6 626.9 517.2 

20 213 46 0.453 13.8 11.4 188.1 584.4 489.2 

10 106 23 0.605 9.2 7.7 187.3 487.4 425.7 


1,065 
90 958 55 349.5 

80 852 49 320.4 

75 799 46 306.0 
70 745 43 291.9 
60 639 36 264.9 

50 532 29 238.1 
40 426 23 211.3 
30 319 17 184.5 

25 266 15 172.1 
20 213 12 160.5 

10 106 9 141.6 

2,355.2 5,434.3 10,346.0 10,721.0 2,241.1 
2,171.6 4,904.7 9,122.9 9A59.8 2,068.9 

2,016.2 4,449.2 8,102.5 8,403.7 1,916.4 

1,936.1 4,225.6 7,821.5 7,905.3 1,837.6 
1,853.8 4,004.2 7,156.0 7,422.6 1,757.5 
1,680.8 3,566.4 6,262.4 6,495.2 1,593.2 

1,511.3 3,139.1 5,409.8 5,608.6 1,429.4 
1,351.9 2,721.9 4,563.5 4,728.1 1,278.9 
1,207.6 2,323.4 3,723.5 3,853.6 1,139.7 

1,144.6 2,139.5 3,345.7 3,458.9 1,076.8 
1,087.6 1,966.8 2,991.6 3,088.1 1,019.1 
995.8 1,677.3 2,392.7 2,457.2 931.5 

1,900.7 
1,760.7 
1,688.3 
1,614.6 
1,463.7 
1,313.3 
1,175.0 
1,047.1 
989.3 
936.3 
855.8 

Heat Rejection Data 
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July 24, 2017 PERFORMANCE DA TA[rM8579] 
% BHP BTU/MIN BTU/MIN BTU/MIN BTU/MIN BTU/MIN BTU!MIN BTUIMIN BTU/MIN BTU/MIN 

100 1,065 36,851 3,833 37,079 16,776 6,142 7,052 45,154 114,939 122,439 
90 95B 33,553 3,537 32,870 14,331 5,516 5,687 40,639 103,301 110,042 

BO B52 30,311 3,247 29,003 12,341 4,948 4,379 36,123 92,357 98,383 

75 799 26,719 3,102 27,185 11,435 4,663 3,765 33,865 87,013 92,691 

70 745 27,127 2,957 25,420 10,578 4,379 3,185 31,608 81,733 87,066 
60 639 23,942 2,679 22,008 8,985 3,810 2,161 27,092 71,323 75,977 

50 532 20,700 2,411 18,824 7,450 3,242 1,308 22,577 60,913 64,888 

40 426 17,459 2,172 15,801 5,787 2,673 561 18,062 50,378 53,665 

30 319 14,217 1,962 12,909 4,151 2,104 -57 13,546 39,879 42,481 
25 266 12,568 1,869 11,497 3,396 1,848 -301 11,288 34,700 36,964 
20 213 10,919 1,786 10,123 2,673 1,592 -512 9,031 29,576 31,505 

10 106 7,620 1,649 7,564 1,308 1,081 -053 4,515 19,753 21,042 

Emissions Data 

RATED SPEED POTENTIAL SITE VARIATION: 1750 RPM 

TOTAL NOX (AS N02) G/HR 15,740 12,793 9,425 5,882 3,407 

TOTAL CO G/HR 1,098 814 455 407 661 

TOTAL HC G/HR 273 255 202 162 137 
PART MATTER G/HR 114.4 97.4 82.2 57.1 47.9 

TOT AL NOX (AS N02) (CORR5%02) MG/NM3 6,714.2 7,181.4 7,579.9 8,288.6 8,624.8 

TOTAL CO (CORR5%02) MG/NM3 468.4 456.8 365.8 572.2 1,674.0 

TOTAL HC (CORR 5%02) MG/NM3 116.2 143.4 162.4 227.7 345.5 

PART MATTER (CORR 5%02) MG/NM3 48.9 54,7 66.1 80.4 121.1 

TOTAL NOX (AS N02) (CORR 5%02) PPM 3,264 3,505 3,692 4,002 4,379 

TOTAL CO (CORR 5%02) PPM 374 293 464 1,307 

TOTAL HC (CORR5%02) PPM 186 233 262 364 568 
TOTAL NOX (AS N02) GIHP-HR 14.76 16.02 17.70 22.10 32.00 

TOTAL CO GIHP-HR 1.03 1.02 0.86 1.53 6.20 

TOTAL HC GIHP-HR 0.26 0.32 0.38 0.61 1.29 

PART MATTER GIHP-HR 0.11 0.12 0.15 0.21 0.45 

TOTAL NOX (AS N02) LB/HR 34.70 28.20 20.78 12.97 7.51 

TOTAL CO LB/HR 2.42 1.79 1.00 0.90 1.46 

TOTALHC LB/HR 0.60 0.56 0.45 0.36 0.30 

PART MATTER LB/HR 0.25 0.21 0.18 0.13 0.11 

RATED SPEED NOMINAL DATA: 1750 RPM 

l:NGINEiP.OWER·;;;·:· 
PERCENToLOAD'~·c·r.;7:.<·:··· 

TOTAL NOX (AS N02) G/HR 13,117 10,661 7,854 4,902 2,839 

TOTAL CO G/HR 610 452 253 226 367 

TOTALHC G/HR 205 192 152 122 103 

TOTALC02 KG/HR 523 389 272 158 95 

PART MATTER G/HR 81.7 69.6 58.7 40.8 34.2 

TOTAL NOX (AS N02) (CORR5%02) MGINM3 5,595.2 5,984.5 6,316.6 6,907.2 7,187.3 

TOTAL CO (CORR5% 02) MGINM3 260.2 253.8 203.2 317.9 930.0 

TOTALHC (CORR5% 02) MGINM3 87.4 107.6 122.1 171.2 259.8 

PART MATTER (CORR5% 02) MGINM3 34.9 39.1 47.2 57.4 86.5 

TOTAL NOX (AS N02) (CORR5% 02) PPM 2,720 2,921 3,077 3,335 3,649 

TOTAL CO (CORR5% 02) PPM 208 202 163 256 726 
TOTALHC (CORR5% 02) PPM 141 175 197 274 427 
TOTAL NOX (AS N02) G/HP-HR 12.32 13.35 14.75 18.42 26.66 

TOTAL CO G/HP-HR 0.57 0.57 0.48 0.85 3.45 

TOTALHC G/HP-HR 0.19 0.24 0.29 0.46 0.97 

PART MATTER G/HP-HR 0.08 0.09 0.11 0.15 0.32 

TOTAL NOX (AS N02) LB/HR 28.92 23.50 17.31 10.81 6.26 

TOTAL CO LB/HR 1.34 1.00 0.56 0.50 0.81 

TOTALHC LB/HR 0.45 0.42 0.34 0.27 0.23 

TOTALC02 LB/HR 1,152 858 600 349 209 

PART MATTER LB/HR 0.18 0.15 0.13 0.09 0.08 

OXYGEN IN EXH % 10.3 11.1 12.2 14.4 16.8 

DRY SMOKE OPACITY % 1.0 1.1 1.2 1.1 1.0 

BOSCH SMOKE NUMBER 0.37 0.43 0.49 0.43 0.37 
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Regulatory Information 

Altitude Derate Data 

ALTITUDE CORRECTED POWER CAPABILITY (BHP) 

1,065 1,065 1,065 1.065 1,065 1,065 1,065 1,065 1.065 1,065 1,044 1,001 1,065 

1,000 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,033 990 1,065 

2,000 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,012 959 1,065 

3,000 1.065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,033 980 937 1,065 
4,000 1,065 1,065 1,065 1,065 1,065 1,065 1,065 1,058 1,039 990 948 805 1,065 

5,000 1,065 1,065 1,065 1,065 1,065 1,057 1,037 1,019 1,001 959 916 873 1,065 
6,000 1,065 1,065 1,065 1,057 1,037 1,018 999 981 984 927 884 841 1,046 
7,000 1,065 1,058 1,037 1,018 998 980 962 945 928 895 852 809 1,014 

8,000 1,039 1,019 999 979 961 943 926 809 893 852 809 777 983 
9,000 1,000 980 961 843 925 908 891 875 852 809 777 735 952 
10,000 962 943 925 907 890 873 857 842 809 767 735 692 922 
11,000 926 907 889 872 856 840 825 809 767 724 682 639 893 
12,000 890 872 855 839 823 807 793 756 724 682 639 596 865 
13,000 855 838 822 806 791 776 756 714 671 628 586 543 838 
14,000 822 805 780 774 760 746 703 660 618 575 533 490 811 
15,000 790 774 759 744 724 682 639 607 564 522 479 426 784 

Cross Reference 

Supplementary Data 
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SOUND SOUND PRESSURE DM8779 

General Notes 

Performance Parameter Reference 

PERFORMANCE DEFINITIONS DM9600 
APPLICATION: 
Engine performance tolerance values below are representative of a 
typlcal production engine tested in a calibrated dynamometer test 
cell at SAE J1995 standard reference conditions. Caterpillar 
maintains IS09001:2000 certified quality management systems for 
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PERFORMANCE DATA[TM8579] 
engine test Facilities to assure accurate calibration of test 
equipment. Engine test data is corrected in accordance with SAE 
J1995. Additional reference material SAE J1228, J1349, rso 8665, 
3046-1 :2002E, 3046-3:1989, 1585, 2534, 2288, and 9249 may apply in 
part or are similar to SAE J1995. Special engine rating request 
{SERR) test data shall be noted. 
PERFORMANCE PARAMETER TOLERANCE FACTORS: 
Power+!- 3% 
Torque+/- 3% 
Exhaust stack temperature+/- 8% 
Inlet airflow+/- 5% 
Intake manifold pressureijage +f-10% 
Exhaust flow+/- 6% 
Specific fuel consumption +/- 3% 
Fuel rate+/- 5% 
Specific DEF consumption+/- 3% 
DEF rate +I- 5% 
Heat rejection +f- 5% 
Heat rejec~on exhaust only+/- 10% 
Heat rejection GEM only +/-10% 
Heat Rejection values based on using treated water. 
Torque is included for truck and Industrial applications, do not 
use for Gen Set or steady state applications. 
On C7 - C18 engines, at speeds of 1100 RPM and under these values 
are provided for reference only, and may not meet the tolerance 
listed. 
These values do not apply to C280/3600. For these models, see the 
tolerances listed below. 
C280/3600 HEAT REJECTION TOLERANCE FACTORS: 
Heat rejection +/- 10% 
Heat rejection to Atmosphere+/- 50% 
Heat rejection to Lube Oil+/- 20% 
Heat rejection to Attercooler +/- 5% 
TEST CELL TRANSDUCER TOLERANCE FACTORS: 
Torque+/- 0.5% 
Speed +/- 0.2% 
Fuelflow+/-1.0% 
Temperature+/- 2.0 C degrees 
Intake manifold pressure+/- 0.1 kPa 
OBSERVED ENGINE PERFORMANCE IS CORRECTED TO SAE J1995 REFERENCE 
AIR AND FUEL CONDITIONS. 
REFERENCE ATMOSPHERIC INLET AIR 
FOR 3500 ENGINES AND SMALLER 
SAE J1228 AUG2002 for marine engines, and J1995 JAN2014 for other 
engines, reference atmospheric pressure is 100 KPA (29.61 in hg), 
and standard temperature is 25deg C (77 deg F) at 30% relative 
humidity at the stated aftercoolerwatertemp, or inlet manifold 
temp. 
FOR 3600 ENGINES 
Engine rating obtained and presented in accordance with ISO 3046/1 
and SAE J1995 JANJAN2014 reference atmospheric pressure is 100 
KPA (29.61 in hg), and standard temperature is 25cleg C (77 deg F) 
at 30% relative humidity and 150M altitude at the staled 
aftercooler water temperature. 
MEASUREMENT LOCATION FOR INLET AIR TEMPERATURE 
Location for air temperature measurement air cleaner inlet at 
stabilized operating conditions. 
REFERENCE EXHAUST STACK DIAMETER 
The Reference Exhaust Stack Diameter published with this dataset 
is only used for the calculation of Smoke Opacity values displayed 
in this dataset. This value does not necessarily represent the 
actual stack diameter of the engine due to the variety of exhaust 
stack adapter options available. Consult the price list, engine 
order or general dimension drawings for the actual stack diameter 
size ordered or options available. 
REFERENCE FUEL 

DIESEL 

Reference fuel is #2 distillate diesel with a 35API gravity; 

A lower heating value is 42,780 KJ/KG (18,390 BTUflB) when used at 

29 (84.2), where the density is 838.9 G/Liter (7.001 Lbs/Gal). 

GAS 

Reference natural gas fuel has a lower healing value of 33.74 KJIL 

(905 BTU/CU Ft). Low BTU ratings are based on 18.64 KJ/L (500 

BTU!CU FT) lower healing value gas. Propane ratings are based on 

87.56 KJ!L (2350 BTU/CU Ft) lower healing value gas. 
ENGINE POWER {NET) IS THE CORRECTED FLYWHEEL POWER {GROSS) LESS 
EXTERNAL AUXILIARY LOAD 
Engine corrected gross output includes the power required to drive 
standard equipment; lube oil, scavenge lube oil, fuel transfer, 
common rail fuel, separate circuit aftercoo!er and jacket water 
pumps. Engine net power available for the external (flywheel} 
load is calculated by subtracting the sum of auxiliary load from 
the corrected gross flywheel out put power. Typical auxmary 
loads are radiator cooling fans, hydraulic pumps, air compressors 
and battery charging alternators. For Tier 4 ratings additional 
Parasitic losses would also include Intake, and Exhaust 
Restrictions. 
ALTITUDE CAPABILITY 

July 24, 2017 
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Altitude capability is the maximum altitude above sea level at 
standard temperature and standard pressure at which the engine 
could develop full rated output power on the current performance 
data set. 
Standard temperature values versus altitude could be seen on 
TM2001. 
vmen viewing the altitude capability chart the ambient temperature 
is the inlet air temp at the compressor inlet. 
Engines with ADEM MEUI and HEUI fuel systems operating at 
conditions above the defined altitude capability derate for 
atmospheric pressure and temperature conditions outside the values 
defined, see TM2001. 
Mechanical governor controlled unit injector engines require a 
setting change for operation at conditions above the altitude 
defined on the engine performance sheet. See your Caterpillar 
technical representative for non standard ratings. 
REGULATIONS AND PRODUCT COMPLIANCE 
TM! Emissions information is presented at 'nominal' and 'Potential 
Site Variation' values for standard ratings. No tolerances are 
applied to the emissions data. These values are subject to change 
at any time. The controlling federal and loca! emission 
requirements need to be verified by your Caterpillar technical 
representative. 
Customer's may have special emission site requirements that need 
to be verified by the Caterpillar Product Group engineer. 
EMISSIONS DEFINITIONS: 
Emissions: DM1176 
HEAT REJECTION DEFINITIONS: 
Diesel Circuit Type and HHV Balance: DM9500 
HIGH DISPLACEMENT (HD) DEFINITIONS: 
3500: EM1500 
RATING DEFINITIONS: 
Agriculture : TM6008 
Fire Pump : TM6009 
Generator Set : TM6035 
Generator (Gas) : TM6041 
Industrial Diesel: TM6010 
Industrial (Gas) : TM6040 
Irrigation: TM5749 
Locomotive : TM6037 
Marine Auxiliary: TM6036 
Marine Prop (Except 3600): TM5747 
Marine Prop (3600 only): TM5748 
MSHA: TM6042 
Oil Field (Petroleum): TM6011 
Off-Highway Truck: TM6039 
On-Highway Truck: TM6038 
SOUND DEFINITIONS: 
Sound Power: DM8702 
Sound Pressure: TM7080 
Date Released: 7'7/15 
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INTRODUCTION 
SPOT Terminal Services, LLC (the Applicant), a subsidiary ofEnterprise Products Partners, LP, a 

Texas limited liability company, is proposing to develop the Sea Port Oil Terminal (SPOT) Deepwater Port 
(DWP) in the Gulf of Mexico to provide U.S. crude oil loading services on very large crude carriers 
(VLCCs) and other vessels for export to the global market. This document presents the protocol for the air 
quality dispersion modeling analysis to be conducted for the proposed Sea Port Oil Terminal (SPOT, also 
the Project), in the Gulf ofMexico. 

The analysis will evaluate emissions of criteria pollutants regulated under the Prevention of 
Significant Deterioration (PSD) regulations (40 Code of Federal Regulations [CFR] 52.21). The criteria 
pollutant analysis will be conducted to ensure that the proposed Project will not cause or contribute to air 
pollution in violation of a National Ambient Air Quality Standard (NAAQS) or PSD increment for any 
criteria pollutants proposed to be emitted in excess of the PSD significant emission rates (SERs). The 
analysis will also evaluate the ambient impact of emissions of the chemical species subject to the Texas 
Commission on Enviromnental Quality (TCEQ) Modeling and Effects Review (MERA) process 1• 

The protocol conforms with the modeling procedures outlined in U.S. Environmental Protection 
Agency's (USEPA) Guideline on Air Quality Models' (Appendix W of 40 CFR 51), associated USEPA 
modeling policy and guidance, as well as U.S. Bureau ofOcean Energy Management's (BOEM) modeling 
guidance'. The applicable air modeling requirements were discussed, and major elements of this protocol 
were presented on August 29, 2018, and on October 11, 2018, respectively, at meetings in Dallas, Texas, 
with USEPA Region 6 staff. Additionally, a separate justification letter for use of an alternate modeling 
approach was submitted to USEPA Region 6 on September 14, 2018 (see Section 4 for details). 

1-1 
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2 PROJECT DESCRIPTION 

The proposed Project has both onshore and offshore components. The TCEQ will issue the air 

permit for the onshore components. Onshore facilities are not part ofthis modeling protocol. 

The Project would originate at the Oyster Creek onshore facility, owned and operated by Enterprise 
Products Partners, LP, in south Brazoria County, Texas, and would use two (2) new 36-inch (91.4
centimeter) outside diameter crude oil export pipelines from shore crossing to the offshore fixed platform. 
SPOT is currently considering two locations for the fixed platform proposed as part of the Project. Each 
would be located in federal waters within the Outer Continental Shelf (OCS) of the Gulf of Mexico, 
approximately 25 to 30 nautical miles (28.8 to 34.5 statute miles, or 46.3 to 55.6 kilometers) off the coast 
of Brazoria County, Texas (Figure I). The crude oil would be primarily loaded to VLCCs and other crude 
oil carriers via a single point mooring (SPM) buoy. There would be two sets of crude oil tanker loading 
facilities, each with one crude oil carrier loading pipeline, one vapor recovery pipeline, and one SPM buoy. 
Each VLCC can carry up to 2 million barrels of oil when fully loaded. The offshore terminal would be 
capable of loading and exporting crude oil at approximately 85,000 barrels per hour (bbl/h). Note that the 
Project is in the early stages of engineering, and the design information provided is preliminary and is 
subject to change. 

Under the provisions of the Deepwater Port Act of 1974, as amended (DWPA), the USEPA is 
responsible for air permitting outside (seaward) of state jurisdictional boundaries. Air quality regulations 
of the nearest adjacent coastal state (in this case, Texas) are applicable. As such, USEPA Region 6 is 
responsible for permitting the Project's air emissions under the federal Clean Air Act (CAA). The primary 
pollutants to be emitted will be volatile organic compounds (VOCs) from crude oil loading. The Project 
may also trigger PSD review for other criteria pollutants, depending on selection ofa Best Available Control 
Technology (BACT) for VOCs. 

The primary sources ofemissions are expected to be the VOC control devices located on the fixed 
offshore platform. Platform-based sources would include a diesel engine for power generation, intermittent 
sources, such as a firewater pump diesel engine, an emergency electrical generator diesel engine, and a 
diesel engine stationary crane on the platform. Mobile sources for National Environmental Policy Act 
(NEPA) evaluation would include combustion emissions from the VLCC engines, support vessels (tug 
boats, pilot boats), and helicopter flights. The sources of emissions on the VLCCs and support vessels 
would be primarily from diesel-fired internal combustion engines and boilers. 

The facility would likely be classified under the regulations governing PSD (40 CFR 52.21) and 
Title V ( 40 CFR 70.2) as a major stationary source of air pollution. USEPA Region 6 has requested an air 
quality demonstration for pollutants that trigger PSD review as well as for the pollutants that do not trigger 
PSD review (i.e., minor emissions). Only the regulated New Source Review (NSR) pollutants with 
emissions increases exceeding the SERs will be subject to PSD review and evaluated for both NAAQS and 
increment compliance. The proposed Project, as well as any nearby sources determined to significanlty 
contribute to total concentrations, will be modeled for these pollutants. Only an NAAQS analysis without 
consideration of offsite sources will be conducted for the pollutants that do not trigger PSD review. The 
NAAQS demonstration could be made via screening techniques and may or may not include modeling. 
Such techniques may include rationing existing airshed emissions and SPOT emissions against existing 
ambient data. Furthermore, a State Health Effects evaluation for emissions ofspeciated VOCs from loading 
crude oil to demonstrate compliance with the TCEQ's Effects Screening Levels (ESLs) will be conducted. 

2-1 
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• • 

Potential .SPOT Locations 

RIP INYlltONMINTAL AltOCIA!U, INC.• 

Figure 1 Potential Locations of the Proposed Project 
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3 SITE DESCRIPTION 
The proposed DWP would be located in federal waters within the OCS offshore Brazoria County, 

Texas, approximately 25 to 30 nautical miles (28.8 to 34.5 statute miles, or 46.3 to 55.6 kilometers) off the 
coast ofBrazoria County, Texas. The centroid ofthe proposed locations is at Universal Transverse Mercator 
(UTM) coordinates 300,943 meters east and 3,148,411 meters north (UTM Zone 15, North American 
Datum of 1983 [NAD83]). Figure 1 shows the general location ofthe facility. Figure 2 provides an example 
layout of the contemplated platform and mooring layout (subject to change). 

3-1 
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Figure 2 Example SPOT Layout 
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4 MODEL SELECTION AND MODEL INPUT 
4.1 MODEL SELECTION AND JUSTIFICATION 

The latest version of the AMS/EPA Regulatory Model (AERMOD-COARE, AERMOD Version 
18081, AERCOARE Version Dl3l08) is proposed for conducting the dispersion modeling analysis. 
AERMOD is a Gaussian plume dispersion model that is based on planetary boundary layer principals for 
characterizing atmospheric stability. The model evaluates the non-Gaussian vertical behavior of plumes 
during convective conditions with the probability density function and the superposition ofseveral Gaussian 
plumes. AERMOD is a modeling system with three components: AERMAP is the terrain preprocessor 
program; AERMET is the typical, overland meteorological data preprocessor; and AERMOD includes the 
dispersion modeling algorithms. However, development of the AERMET pre-processor was dependent 
upon the diurnal cycle of solar heating over land. AERMET will not adequately calculate the boundary 
layer parameters over a marine environment because the ocean does not respond the same to diurnal heating 
and cooling effects. Therefore, the Project proposes the AERCOARE meteorological processor and 
overwater meteorological data for use in AERMOD. 

AERCOARE is essentially the overwater counterpart to AERMET. As stated in the AERCOARE 
Users Guide, the combination of AERCOARE and AERMOD may eventually replace the current 
regulatory approach for offshore projects, the Offshore and Coastal Dispersion (OCD) model, because OCD 
has not been updated for many years and does not reflect the latest scientific advancements found in 
AERMOD.4 In addition, OCD does not provide model output in a form suitable for comparison to the 
statistical basis of some of the newer NAAQS. 

Pursuant to Section 3.2.2 of 40 CFR 51, Appendix W, a request for approval for the use of 
AERCOARE as an alternate model to the preferred OCD model was submitted to USEPA Region 6 on 
September 14, 2018. The letter provides detailed justification for why AERMOD-COARE is a more 
suitable model than OCD for the Project. AERCOARE applies the Coupled Ocean Atmosphere Response 
Experiment (COARE) air-sea flux algorithm to overwater meteorological measurements to estimate surface 
energy fluxes and assembles these estimates and other measurements for subsequent dispersion model 
simulations with AERMOD. 

AERMOD is the most appropriate dispersion model for calculating ambient concentrations from 
the facility, based on the model's ability to incorporate multiple sources and source types. The model can 
also account for convective updrafts and downdrafts and meteorological data throughout the plume depth. 
The model also provides parameters required for use with up-to-date planetary boundary layer 
parameterization. In addition, the model has the ability to incorporate building wake effects and calculate 
concentrations within the cavity recirculation zone. All model options will be selected as recommended in 
the USEPA Guideline on Air Quality Models. 

Oris Solution's BEEST Graphical User Interface (GUI) will be used to run AERMOD. The GUI 
uses an altered version of the AERMOD code to allow for flexibility in the file naming convention. The 
dispersion algorithms of AERMOD are not altered. Therefore, there is no need for a model equivalency 
evaluation pursuant to Section 3.2 of 40 CFR 51, Appendix W. 

In the event that the Applicant's request forthe use ofAERCOARE is not accepted by the USEPA, 
the Applicant will employ the Guideline OCD model. The OCD model is a straight-line, Gaussian model 
for flat terrain developed to determine the impact ofoffshore emissions from point, area, or line sources on 
the air quality of coastal regions. OCD incorporates over-water plume transport and dispersion as well as 

4-1 
Revision: 1_10/0512018 



SP6T 
Sea Port Oil Terminal Air Dispersion Modeling Protocol 

changes that occur as the plume crosses the shoreline. OCD incorporates over-water and overland 
turbulence intensities. The model features drilling platform building downwash, partial plume penetration 
into elevated inversions, direct use ofturbulence intensities for plume dispersions, interaction with overland 
internal boundary layer, and continuous shoreline fumigation. 

4.2 MODEL CONTROL OPTIONS AND LAND USE 
AERMOD will be run in the regulatory default mode for all pollutants, with the possible exception 

ofnitrogen dioxide (N02). The N02 modeling may include the non-regulatory default Plume Volume Molar 
Ratio Method (PVMRM) or Ozone Limiting Method (OLM). This non-default option is discussed in more 
detail in Section 5.7 of this protocol. 

The default rural dispersion coefficients in AERMOD will be used because the area within 1.7 
nautical miles (1.9 statute miles, or 3 kilometers) of the facility consists of water. 

If OCD is employed, the following default dispersion options will be used: 

• 	 No terrain adjustments will be made (the closest shoreline is approximately 25 to 30 nautical 
miles (28.8 to 34.5 statute miles, or 46.3 to 55.6 kilometers); 

• 	 Stack tip downwash will not be employed; 

• 	 Buoyancy induced dispersion will not be employed; and 

• 	 Gradual plume rise will not be employed. 

4.3 SOURCE DATA 
4.3.1 SOURCE CHARACTERIZATION 
Point Sources 

The emission sources at the the faciliy that vent to stacks with a well-defined opening will be 
modeled as point sources. 

Raincaps and Horizontal Releases 

Any point source subject to building downwash that has a rain cap or that releases horizontally will 
be modeled in AERMOD using the recently promulgated Appendix W options POINTHOR or POINTCAP. 
IfOCD is used, the exit velocity will be set to 0.01 meters per second (m/sec) and the actual stack diameter 
input. The exhaust gas temperature will be set to 0 Kelvin for any release point with an exhaust gas 
temperature that varies with the ambient temperature. The use of a 0 Kelvin release temperature allows the 
exhaust gas release temperature to vary with the ambient temperature. All source locations will be based 
upon a NAD83, UTM Zone 15 projection. 

4.3.2 GOOD ENGINEERING PRACTICE STACK HEIGHT ANALYSIS 
A Good Engineering Practice (GEP) stack height evaluation will be conducted to determine 

appropriate building (vessel) dimensions to include in the model and to calculate the GEP formula stack 
height used to justify stack height credit for stacks to be constructed in excess of 213 feet (65 meters). 
However, the Applicant does not anticipate stacks on the fixed platform in excess of213 feet (65 meters). 
Procedures to be used will be in accordance with those described in the USEPA Guidelines for 
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Detennination of Good Engineering Practice Stack Height (Technical Support Document for the Stack 
Height Regulations - Revised)'. GEP fonnula stack height, as defined in 40 CFR 51, is expressed as GEP 
= Hb +I .SL, where Hb is the building height and Lis the lesser ofthe building height or maximum projected 
width. For the proposed Project, the vessel height and projected width would be used. Building/structure 
locations will be detennined from a facility plot plan. The structure locations and heights will be input to 
the USEPA's Building Profile Input Program (BPIP-PRIME) computer program to calculate the direction
specific building dimensions needed for AERMOD. IfOCD is employed, direction-specific dimensions are 
not entered. A single building height and width are entered. The Applicant proposes to conservatively use 
the maximum building height and width, regardless of direction. 

4.4 MONITORED BACKGROUND DATA 
Ambient pollutant concentrations are needed to establish a representative background 

concentration to complete the NAAQS portion of the Source Impact Analysis of 40 CFR 52.2l(k). The 
background concentrations are added to the modeled concentrations to account for sources not explicitly 
modeled before assessing NAAQS compliance. Ambient pollutant concentrations are also needed to fulfill 
the Air Quality Analysis requirement of 40 CFR 52.21 (m). 

The Project will use the "representative" background data approach from the USEPA May 2014 
PM2.s guidance for all criteria pollutants (USEPA 2014) rather than rely on any significant monitoring 
concentration (SMC) exclusion. There are many existing onshore ambient monitors that can be used to 
establish background pollutant concentrations (Figure 3). Given the more urban and industrial setting of 
many of the onshore monitoring sites compared to the relatively isolated nature of the offshore location, 
data from the onshore monitors will be a highly conservative representation of the offshore ambient 
background. Existing monitoring data will be evaluated in relation to the criteria provided in USEPA's 
Ambient Monitoring Guidelines6 as being representative of the SPOT Project site and proposed for use in 
both the Source Impact Analysis and the Air Quality Analysis requirements. Pursuant to the guidelines, the 
ambient data will be evaluated based on quality, location, and how current the data are. 

4.5 RECEPTOR DATA 
Modeled receptors will be placed in all areas considered as "ambient air," pursuant to 40 CFR 

50. l ( e ). Ambient air is defined as that portion ofthe atmosphere, external to buildings, to which the general 
public has access. Public access over water, as is the situation with the SPOT Project, will be established 
based upon a safety zone as defined by the USGS. The USCG has not yet formally established a safety zone 
boundary for the Project; therefore, for the purpose of this protocol, the Applicant assumes a typical 1,640 
feet (500 meter) safety zone boundary. 

Since the Project would consist of a platform and two mooring locations separated from the 
platfonn by 5,200 feet (1,585 meters), three radii were used to establish a preliminary modeled boundary. 
A 1,640-foot (500-meter) radius boundary was used around the platform. For each mooring location, a 
3,534-foot (1,078-meter) radius boundary was used. This boundary is equal to the distance of the mooring 
point to the crude oil carrier 899 feet (274 meters) plus the length of the crude oil carrier 997 feet (304 
meters) plus the 1,640-foot (500-meter) safety zone. 
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CO-Active 

N02-Active 

Ozone - Active 

PM 10  Active 

PM2.S  Active 

502 -Active 

Figure 3 Monitors in the Vicinity of the Proposed Project 
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Approximately 12,000 receptors will be used in the AERMOD (or OCD, if required) significant 
impacts analysis (SIA) (Figure 4). The receptor gricl will consist of two cartesian grids. The first cartesian 
grid will extend to approximately 1.6 statute miles (2.57 kilometers) from the SPOT model boundary in all 
directions. Receptors in this region will be spaced at 328-foot (I 00-meter) intervals. The second grid will 
extend to 4.7 statute miles (7.56 kilometers). Receptor spacing in this region will be 656 feet (200 meters). 
The receptor grid is designed such that maximum facility impacts fall within the 328-foot (100-meter) 
spacing of receptors. If maximum impacts are identified outside the 328-foot (100-meter) grid, the impacts 
will be refined to 328 feet (JOO meters). ln addition, if significant impacts are identified at the perimeter of 
the grid, the grid will be extended to ensure that concentrations are below significance at the edge of the 
grid. Since all receptors are located over water, terrain elevations will be assigned an elevation of Ometers 
(i.e., sea level) and AERMAP will not be run. 

4.6 METEOROLOGICAL DATA 
RTP Environmental Associates, Inc. (RTP) has obtained the 2013-2015 simulated annual 

meteorology using the Weather Research and Forecasting (WRF) model at a 7.5-statute-mile (12-kilometer) 
horizontal resolution for the continental United States. The WRF data were distributed by the USEPA to 
various federal and state agencies. RTP obtained the datasets from the Planning and Support Program of 
the Georgia Department of Natural Resources. The WRF meteorological fields have been processed using 
the Mesoscale Model Interface Tool (MMIF) to generate the input files for AERCOARE. 

MMIF was used to extract the WRF data at a point central to the two contemplated DWP locations. 
MMIF does not interpolate between the WRF grid points to the exact point requested in the control file. It 
simply uses the single grid cell containing the requested point. The meteorological conditions at that point 
are used as AERCOARE input. MMIF default processing options will be employed, as shown on Figure 5 
below. 

The WRF data will provide a much more reliable dataset than data processed from overwater hourly 
meteorological data obtained from the National Oceanic and Atmospheric Administration's (NOAA's) 
National Data Buoy Center. The buoy data are often incomplete; a complete dataset must be constructed 
by substituting the data surrounding buoys and interpolating values for missing hours from existing data. 
AERCOARE will be run with the inputs shown on Figure 6. MIXOPT 1 will be employed. In this method, 
the mechanical mixing height is calculated from the friction velocity using the Venketram Method and the 
convective mixing height is taken from observations in the overwater meteorological file. AERCOARE 
writes AERMOD-ready "SFC" and "PFL" input files using output from the COARE algorithm and data 
from the overwater meteorological input file. All AERCOARE default settings will be used. 

IfOCD is used, the OCD Group 2, 5-year (2000-2004) OCD5 meteorological data file will be used. 
These data were developed by Minerals Management Service (MMS) using PCRAMMET from surface 
and upper air data from Corpus Christi and overwater data from buoy 42019. This buoy is located 
approximately 39 statute miles (62.8 kilometers) to the southwest of the Project location. Additional 
information on how these data were processed can be found in the MMS report. 7 

Wind roses have been prepared for both the extracted WRF data and the data from buoy 42019 (as 
obtained from the MMS OCD5 meteorological dataset) and are shown on Figure 7. The wind roses show 
that the frequency of occurrence of wind speed and direction are similar for the two data sets. The WRF 
data therefore provide an accurate representation of the wind speed and wind direction at the proposed 
SPOT site. 
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Figure 4 Receptors Used in the Significant Impact Analysis for SPOT 
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STl\RT 2012 12 311 00 
STOP 2014 01 01 00 
#GRID LATLON 27.540 -95.907 29.366 -93.888 
POINT LATLON 28.458 -95.033 -6 
AER MIN SPEED 0. 5 
OllTPllT AERCOARE USEFUL aercoare_2013.inp 
OUFPUI' AERCOARE DATA aercoare 2013.csv 

INPllT D:\WRF\2013\wrfout_d01_2012-12-21_00 00 00 
INPUT D:\WRF\2013\wrfout_do1_2012-12-22_00_00_00 
INPllT D:\WRF\2013\wrfout_d01_2012-12-23_00_00_00 
INPllT D:\WRF\2013\wrfout_d01_2012-12-24_0o_oo_oo 
INPllT D:\WRF\2013\wrfout_do1_2012-12-25_oo_oo_oo 
INPllT D:\WRF\2013\wrfout_do1_2012-12-26_00_00_00 
INPUT D:\WRF\2013\wrfout_do1_2012-12-21_00_00_00 
INPllT D:\WRF\2013\wrfout_d01_2012-12-28_00_00_00 

Figure 5 Example MMIF Control File for 2013 

aercoa:e_ZOJ.3~esv I input met file 
aercoare_20l3 •.sfc I Olltl'Ut sfc file 
ae.rcoare_2013.pfl I ou.tpu:t pfl file 
auco<tre_zou.out I output lininq/debuq file 

28.'!Sl I lat (degN) 
99. 996 I lon (degli) 


6 f time =one (pos for wes•ern 1'1.llll.sphere) 

600. I miX heiqht (m) for COARE quo<iness calc 
25. I llll.n llll.x heiqb< (ml 
s. I min <tb.s (monin-obukbov lenq<h) (m) 
o. s I calms threshold (m/s) windo < this ue calm 
o. 01 1 defauJ.t ven pot •emp qradient (deqC/m) 
io.o l defauJ.t buoy wind meaouremen• heiqb• (mJ 
2.0 I default buoy temp meaourement heiqht (mJ 
2. o I defaul• buoy Rll measurement heiqht (ml 
o. 002 I defa1>le buoy water temp depeh (m) 
l I mix he ope (O•obs for zic & zim),l~obs for zic, venk zim; 
o I wa.::m layer (l-yes, o....no) 
o f cool skin (l.-yes, o...no) 
o I O-cbamoct, l -00.s-c ee al, 2-Taylor and Yelland 
1 end 1 ,1,o,o I •variable', scale, min, max 

Figure 6 Example AERCOARE Control File for 2013 
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Figure 7 Wind Rose for the 2013-2015 WRF Extraction (Left) and 2000-2004 Buoy 42019 (Right) 
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5 MODELING METHODOLOGY 

5.1 POLLUTANTS SUBJECT TO REVIEW 
The regulated NSR pollutants with emissions increases exceeding the PSD SERs are subject to 

PSD review and will be evaluated. Impacts will initially be compared to the Significant Impact Levels 
(S!Ls). Pollutants with impacts in excess of the SIL will be evaluated for both NAAQS and increment 
compliance. In addition, emissions ofthe chemical species subject to the MERA health effects analysis will 
be modeled. Potential ozone impacts will be evaluated using the Modeled Emission Rate for Precursor 
(MERP) approach rather than modeling. Additionally, based on discussion with USEPA Region 6, a 
NAAQS analysis will be performed for the criteria pollutants with emissions below the SERs. The NAAQS 
demonstration will be made via screening techniques that may or may not include modeling, as discussed 
in Section 2. 

5.2 LOAD/OPERATING CONDITIONS 
For any units that may operate at a reduced load, a range of load conditions will be evaluated to 

identify the load condition that results in the worst-case impact for each averaging period of concern. The 
emission rates and flow conditions associated with each load will be modeled. The condition resulting in 
the worst-case impacts will be carried forward for the remainder of the analysis. 

5.3 SIGNIFICANT IMPACT ANALYSIS 
The analysis of the criteria pollutants with emissions in excess of the SER will be conducted in two 

phases:(!) an initial or significant impact analysis; (2) and a refined phase including an increment analysis 
and a NAAQS analysis. In the significant impacts analysis, the calculated maximum impacts will be 
determined for each pollutant. Three years of meteorology will be modeled. Maximum modeled 
concentrations will be compared to the pollutant-specific significance levels for all pollutants and averaging 
times except for the I -hr NOi, 24-hr PM2.s and annual PM2.s impacts. The 3-year average of the maximum 
impact at each receptor will be used to assess significance for these pollutants and averaging times. 

Pollutants with impacts that exceed the ambient air significance levels, as defined in 40 CFR 
51.165, will be included in both the NAAQS and increment analyses. The PSD Class II Significant Impact 
Levels are listed in Table I. 

Table 1 PSD Class II Significant Impact Levels 

Pollutant Averaging Time PSD Class II SILs (µg/m 3)' 

PM10 24·hour 5.0 

Annual 1.0 

PMz.s 24·hour 1.2 

Annual 0.3 

N02 1 ·hour 7.5• 

Annual 1.0 

so, 1 ·hour 7.B• 

3-hour 25 
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Table 1 PSD Class II Significant Impact Levels 

PSD Class II Slls (µg/m 3)' 

2,000Lim'=tl0'=-r ~:: ~ 	 ,
500 

Notes: 

a Please note that on January 22, 2013, the U.S. Court of Appeals for the District of Columbia 


Circuit Court granted a request from the U.S. Environmental Protection Agency (USEPA) to 
vacate and remand the PM2.s SILs as previously codified at 40 Code of Federal Regulations 
(CFR) 52.21 (k)(2). The court decision did not affect the use of the SILs, as codified at 40 CFR 
51.165(b}(2), in PSD modeling analyses. Justification for the use of Slls is provided in Section 
5.3.1 of this protocol. 

b There is no 1-hr N02 or 502 SIL promulgated at 40 CFR 51.165. Consistent with the June 28, 
2010, and August 23, 2010, USEPA Policy Memorandi, an interim 1-hr N02 SIL of 4 parts per 
billion (ppb) (7.5 µg/m 3) will be used. Similarly, an interim 1-hr NO, SIL of 3 ppb (7.5 µg/m 3) 

will be used. 
Key: 

µg/m 3 = micrograms per cubic meters 

CO = carbon monoxide 

N02 = nitrogen dioxide 

PMi.s =particulate matter less than 2.5 micrometers in diameter 

PM10 = particulate matter less than 10 micrometers in diameter 

PSD = Prevention of Significant Deterioration 

SIL = Significant Impact Level 

S02 =sulfur dioxide 


5.4 NAAQS ANALYSIS 
Following the determination of significant impacts, a refined air quality analysis to determine 

compliance with the NAAQS will be conducted. A refined analysis will be conducted to determine 
compliance with the NAAQS only for pollutants/averaging time combinations modeled as having 
significant impacts in the initial analysis. Three years of meteorological data will again be used in this 
analysis. 

Impacts calculated by AERMOD will be added to concentrations from a representative, on-shore 
monitor and the resultant concentration compared to the NAAQS. Only the receptors showing a significant 
impact will be modeled. Each source's potential emission rate will be used. For the short-term NAAQS 
compliance demonstration, the following analysis would be performed: 

• 	 The highest-sixth-high modeled 24-hour PM10 concentration at each receptor over the 3-year 
meteorological dataset will be added to the maximum monitored 24-hour value to assess 
compliance. 

• 	 The 3-year average of the 98th percentile maximum daily I -hour N02 and 24-hr PM2.s 
modeled values will be added to the background monitor values. 

• 	 For sulfur dioxide (802), the 3-year average of the 99th percentile maximum daily I-hour 
modeled value will be added to the background monitor value to assess compliance. 

• 	 The second-highest modeled concentration over the receptors for each year will be added to 
the maximum monitored carbon monoxide (CO) value to assess CO NAAQS compliance. 
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For the annual NAAQS compliance demonstration, the maximum modeled annual impacts ofN02 
and PM2.s will be added to the maximum monitored values used to assess compliance with the annual 
standards. The NAAQS are shown in Table 2. 

Table 2 National Ambient Air Quality Standards 

Pollutant Averaging Time 

Ambient Air Quality S

Primary 

tandards (µg/m 3) 

Secondary 

PM10 24-hour 150 150 

PM2.s 24-hour 35 35 

Annual 12 15 

N02 1-hour 188 -
Annual 100 100 

so, 1-hour 196 -
3·hour - 1,300 

co 1-hour 40,000 -
8-hour 10,000 -

Note: 
Source: 40 CFR Part 50 

Key: 

µg/m3 = micrograms per cubic meters 

CO = carbon monoxide 

N02 = nitrogen dioxide 

PMi.5 = particulate matter less than 2. 5 micrometers in diameter 

PM10 = particulate matter less than 10 micrometers in diameter 

502 = sulfur dioxide 


If the OCD model is used, the model does not calculate concentrations in the statistically based 
form ofthe I-hour N02 and S02 standards or the 24-hour PM2.s standard. For these pollutants and averaging 
times, the overall eighth- and fourth-highest values may conservatively be used or the Applicant may 
develop a program to post-process the results into the correct form for comparison to the standards. 

5.5 PSD INCREMENT ANALYSIS 
The increment consumption analysis will include em1ss10ns from only the project sources. 

Compliance with the PSD increments will be based on cumulative impacts of the Project's sources. Only 
the receptors showing a significant impact will be modeled. The resultant impacts will be compared to the 
PSD Class II increment levels. The highest modeled annual averages will be used for evaluating compliance 
with the annual increments and the high-second-high values will be used for the evaluation of compliance 
with the short-term increments. The PSD Class II increments are shown in Table 3. 
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Table 3 PSD Class II Increments 

PSD Class II Increments 
Pollutant Averaging Time (µg/rn') 

PM10 24-hour 30 

Annual 17 

PMi.s 24-hour 9 

Annual 4 

N02 Annual 25 

502 3-hour 512 

Key: 
µg/m3 = micrograms per cubic meters 

N02 = nitrogen dioxide 

PM2.s =particulate matter less than 2.5 micrometers in diameter 

PM10 =particulate matter less than 10 micrometers in diameter 

PSD = Prevention of Significant Deterioration 

502 = sulfur dioxide 


5.6 N02 ANALYSES 
Following USEPA guidance, the AERMOD N02 modeling analyses will use the recommended 

three-tier screening approach. Initially, Tier I will be employed with the conservative assumption that 100 
percent of the available nitrogen oxide (NOx) converts to N02. lfN02 impacts exceed the SILs, the Tier 2 
(Ambient Ratio Method, or ARM2) will be employed with the USEPA's recommended minimum and 
maximum N02/NOx ratios of0.5 and 0.9, respectively. 

Tier 3 may be employed in the AERMOD NAAQS evaluation. Tier 3 accounts for the chemical 
reactions that convert NOx to N02 in the presence of ozone. IfOCD is employed, an Ambient Ratio of0.9 
will conservatively be employed outside of the model calculations. 

5.6.1 TIER 3 OPTION 

There are two Tier 3 methods currently available in AERMOD for simulating this conversion: 
OLM and PVMRM. Use of either technique will be in consultation with USEPA Region 6. The required 
N02/NOx in stack ratios will be obtained from the equipment vendors or developed from published data. 
An in-stack ratio of 0.50 will be assumed where this information is not available. In addition, a N02/NOx 
equilibrium ratio of0.90 will be employed. 

5.6.2 INTERMITTENT EMISSIONS 

Emissions from sources that emit intermittently (i.e., emergency generators, firewater pumps, and 
startups and shutdowns) will be modeled in the I-hour N02 analysis pursuant to the March I, 2011, US EPA 
guidance. Pursuant to this guidance, any source with emissions that does not have the potential to 
significantly contribute to the annual distribution of the daily maximum concentrations would either be 
excluded from the analysis or the emissions would be based on an average hourly rate, rather than the 
maximum hourly rate. Sources that are not likely to contribute include those with an emission duration of 
less than I 00 hours per year. 
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5. 7 SECONDARY PM2.s ANALYSES 
In May 2014, the USEPA issued its final guidance for assessing primary and secondary formation 

of fine particulate matter (PM2.s) in a NAAQS and increment compliance demonstration under PSD.8 On 
June 5, 2018, at the USEPA Regional, State, and Local Modeler's Workshop, the USEPA announced 
changes to the 2014 Guidance. The USEPA now outlines two cases for assessing the primary and secondary 
PM2.s impacts. The appropriate case to use depends on the magnitude of direct PM2.s and precursor N02 
and S02 emissions. Case 1 is applicable if the emissions increase of both direct PM2.s and secondary NOx 
and S02 emissions are below the SER. Case 2 is applicable if the direct PM2.s emissions increase or the 
NOx and/or SO, emissions increase is greater than the respective SER. Case 2 could be applicable to the 
Project ifthe direct PM2.s emissions exceed 10 tons per year and NOx emissions exceed 40 tons per year. 
In this case, a PM2.s compliance demonstration is required for the direct PM2.s emissions based on approved 
dispersion modeling techniques. The potential impact of the precursor emissions must also be evaluated. 
The potential precursor emissions impact on secondary PM2.5 formation can be based on the MERP 
approach', or may be a full quantitative photochemical grid modeling exercise. 

The proposed Project would model the direct PM2.s emissions using approved dispersion techniques 
and will use the MERP approach to estimate the secondary PM2.5 contribution from both NOx and S02 
emissions. 

5.8 OZONE ANALYSIS 
Currently, there are no regulatory photochemical models available to evaluate smaller spatial scales 

or single-source impacts on ozone concentrations. Since ozone is formed from precursor pollutants, 
assessment of ambient ozone impacts is typically conducted on a regional basis using resource-intensive 
models, such as the USEPA Community Multiscale Air Quality {CMAQ) model. However, sources subject 
to PSD review are required to conduct a source impact analysis and demonstrate that a proposed source 
will not cause or contribute to a violation of any NAAQS or applicable increment. Qualitative ozone 
analyses typically have been performed in recent PSD applications to evaluate whether ozone precursor 
emissions (NOx and VOC) will significantly impact regional ozone formation. 

The proposed Project has the potential to exceed the SER for VOCs. The Project's ozone precursor 
emissions will be evaluated under the USEPA's MERP guidance to demonstrate that the Project will not 
result in quantifiable ozone formation. 

5. 9 STATE HEALTH EFFECTS ANALYSIS 
The modeled concentrations of crude with a benzene concentration of less than I percent will be 

compared to the ESLs shown in Table 4. If the maximum impacts are below the ESLs, no further analyses 
will be conducted. 

Table 4 Health Effects Review - Effects Screening Levels 

Pollutant CAS No. Averaging Period ESL (µg/m 3) 

Crude, benzene 64741 ·45·5 1·hour 3500 
<1%PM10 

Annual Annual 350 

Key: 
µg/m3 = micrograms per cubic meters 
PM10 = particulate matter Less than 10 micrometers in diameter 
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6 ADDITIONAL IMPACTS ANALYSIS 

A complete PSD permit application must also contain an evaluation of the impacts of proposed 

new and/or modified sources on soils and vegetation, visibility, and a growth analysis. 

6.1 SOILS AND VEGETATION ANALYSIS 
The potential impacts of the proposed Project on the soils and vegetation in the Project's impact 

area must be considered. Since the location of the proposed Project will be 25 to 30 nautical miles (28.8 to 
34.5 statute miles, or 46.3 to 55.6 kilometers) from any coastline, no significant impacts from the proposed 
Project on soils or vegetation are expected. 

6.2 VISIBILITY ANALYSIS 
In addition, a Class II visibility analysis will be conducted using the VISCREEN model. The 

distance to the closest nearby Class II park, the San Bernard National Wildlife Refuge, will be used as an 
indicator for potential Class II visibility impacts. First-level screening values of 1.00 for the color parameter 
(delta E) and 0.02 for the contrast parameter (C) will be used. A background visible range of 12.4 statute 
miles (20 kilometers) will also be used. This background visual range is recommended as the default value 
according to USEPA's Workbook for Plume Visual Impact Screening and Analysis. 10 

6.3 GROWTH ANALYSIS 
The growth analysis includes an evaluation of the potential for the Project to induce industrial, 

commercial, and residential growth and associated emissions. Any industrial, commercial, and residential 
growth is expected to occur at onshore locations beyond 28.8 to 34.5 statute miles, or 46.3 to 55.6 
kilometers) from the Project. Onshore industrial growth would include the interconnection to existing 
pipeline and the additional storage facility and pumping facility. No commerical growth or concentrated 
residential growth are expected due to the proposed Project. A qualitative discussion will be provided to 
address the growth analysis. 
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7 CLASS I AREA IMPACTS AND CLASS II 
7. 1 CLASS I AQRV ANALYSIS 

There are no Class I areas located within 373 miles (600 kilometers) of the proposed Project. The 
closest Class I area is Breton Wildlife Refuge, which is located approximately 382 miles (615 kilometers) 
to the east. Therefore, no Class I analysis will be conducted. 

7.2 CLASS I INCREMENT ANALYSIS 
Given the distance between the closest Class I area and the Project, no Class I increment analysis 

will be conducted. 
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8 MODEL REPORT DATA ELEMENTS 
A modeling report documenting the procedures and the results of the analysis will be included in 

the PSD permit application. The report will include summary tables of results and a facility plot plan 
showing emission release locations and structures. The plot plan will be drawn to scale. Computer
generated modeling results files, as well as all model and BPIP input files and meteorologiqal data files, 
will be submitted electronically. 
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INTRODUCTION 
SPOT Terminal Services LLC (the Applicant), a subsidiary ofEnterprise Products Operating LLC, 

a Texas limited liability company, is proposing to develop the Sea Port Oil Terminal (SPOT) Project in the 
Gulf of Mexico to provide the United States with crude oil loading services on very large crude carriers 
(VLCCs) and other crude oil carriers for export to the global market. This document presents the procedures 
and results of the air quality dispersion modeling analysis conducted for the proposed SPOT DWP. 

The analysis evaluated emissions of criteria pollutants regulated under Prevention of Significant 
Deterioration (PSD) regulations (40 Code of Federal Regulations [CFR] 52.21). The criteria pollutant 
analysis was conducted to ensure that the proposed Project will not cause or contribute to air pollution in 
violation of a National Ambient Air Quality Standard (NAAQS) or PSD increments. The analysis also 
evaluated the ambient impact of emissions of the chemical species subject to the Texas Commission on 
Environmental Quality (TCEQ) Modeling and Effects Review (MERA) process and the emissions of S02 

subject to review under the TCEQs State Property Line Standards'. 

The analysis conforms with the modeling procedures outlined in U.S. Environmental Protection 
Agency's (USEPA) Guidelines on Air Quality Models' (Appendix W of 40 CFR 51), associated USEPA 
modeling policy and guidance, as well as the Bureau of Ocean Energy Management's (BOEM) modeling 
guidance'. The applicable air modeling requirements were discussed with USEPA Region 6 staff in 
meetings in Dallas, Texas on August 29, 2018 and on October 11, 2018, as well as in a conference call held 
on October 22, 2018. A detailed modeling protocol document was also submitted to USEPA Region 6 on 
October 5, 2018. 

The Applicant is proposing use of an alternative model pursuant to Appendix W, as the preferred 
model (the Offshore and Coastal Dispersion [OCD] model) is less appropriate. OCD it is based on outdated 
science and cannot generate results in the form of the current statistically based standards. A separate 
justification letter was submitted to USEPA Region 6 on September 14, 2018, for use ofthe Coupled Ocean
Atmosphere Response Experiment (COARE) bulk flux algorithm, as implemented in the meteorological 
data processor program AERCOARE, to prepare the meteorological data for use in the analysis. This 
request was submitted pursuant to Section 3.0 and 3.2.2.a of Appendix W (see Section 4 for details). 
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PROJECT DESCRIPTION 
The SPOT Project would have both onshore and offshore components. The TCEQ will issue the 

air permit for the onshore components. Onshore facilities were not included in this modeling analysis as 
the onshore components are over 50km away and constitute a minor source. 

The Project would originate at the proposed Oyster Creek Terminal, owned and operated by 
Enterprise Products Operating LLC, in south Brazoria County, Texas, and would use two (2) new 36-inch 
(91.4-centimeter) outside diameter crude oil export pipelines from shore crossings to the offshore fixed 
platform. The SPOT deepwater port (DWP) would be located in federal waters within the Outer Continental 
Shelf (OCS) in Galveston Area Lease Blocks 463 and A-59, approximately between 27.2 and 30.8 nautical 
miles (31.3 and 35.4 statute miles, or 50.4 and 57.0 kilometers), respectively, off the coast of Brazoria 
County, Texas, in water depths ofapproximately 115 feet (35. l meters) (Figure 1). The SPOT DWP Project 
would provide crude oil loading services for VLCCs and other crude oil carriers that may provide the 
transport of U.S. crude oil for export. Based on its current design, the SPOT Project would have the 
capability of loading VLCCs and other crude oil carriers at a rate of up to 85,000 barrels per hour (bbl/h). 
The SPOT DWP would allow for up to two (2) VLCCs or other crude oil carriers to moor at the single point 
mooring (SPM) buoys and connect with the buoys via hawser line. Floating connecting crude oil hoses and 
a floating vapor recovery hose are routed through the buoy to support crude oil loading. The maximum 
frequency ofloading VLCCs would be up to 365 per year, although other smaller crude oil transport vessels 
may be loaded. The crude oils to be exported by the SPOT Project range from ultralight crude to light crude 
to heavy grade crude oil. 

Under the provisions of the Deepwater Port Act (DWPA) of 1974, as amended, the USEPA is 
responsible for air permitting outside (seaward) of state jurisdictional boundaries. As such, USEPA Region 
6 is responsible for permitting the SPOT Project's air emissions under the federal Clean Air Act (CAA). 
The primary pollutant to be emitted would be volatile organic compounds (VOCs) from crude oil loading. 
The SPOT DWP Project would also trigger PSD review for nitrogen oxides (NOx) and carbon monoxide 
(CO). Particulate matter (PM), sulfur dioxide (S02), and hydrogen sulfide (H2S) would not exceed the PSD 
Significant Emission Rates (SER). However, emissions of these pollutants were included in the modeling 
analysis at the request of USEPA. The primary sources of emissions are expected to be the VOC control 
devices (i.e. three (3) vapor combustors) located on the fixed offshore platform. Platform-based other 
sources would include two (2) diesel engines for power generation, component fugitive emissions, and 
intermittent sources, such as two (2) firewater pump diesel engines, an emergency backup generator diesel 
engine, two (2) diesel engine stationary cranes, and one (1) vent boom for crude oil pigging activities on 
the platform. Mobile sources for National Environmental Policy Act (NEPA) evaluation would include 
combustion emissions from the VLCC engines, support vessels (tug boats, supply boats), and helicopter 
flights. The sources of emissions on the VLCCs and support vessels would be primarily from diesel-fired 
internal combustion engines and boilers. 

The facility would be classified under the regulations governing PSD ( 40 CFR 52.21) and Title V 
( 40 CFR 70.2) as a major stationary source of air pollution. USEPA Region 6 has requested an air quality 
demonstration for pollutants that trigger PSD review as well as for the pollutants that do not trigger PSD 
review (i.e., minor emissions). The proposed Project, as well as all sources located within 31 statute miles 
(50 kilometers) of the proposed Project site were modeled in assessing compliance with the NAAQS and 
increments for each pollutant with impacts in excess of the PSD Signifiant Impact Levels (S!Ls). 
Furthermore, the Applicant has modeled emissions of speciated VOCs (benzene) to demonstrate 
compliance with the TCEQ's Effects Screening Levels (ESLs), as well as H2S and SO,, to demonstrate 
compliance with the State Property Line Standards. 
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3 SITE DESCRIPTION 

The SPOT DWP would be located in federal waters within the OCS in Galveston Area Lease 

Blocks 463 and A-59, approximately between 27.2 and 30.8 nautical miles (31.3 and 35.4 statute miles, or 
50.4 and 57.0 kilometers), respectively, off the coast ofBrazoria County, Texas. The fixed platform would 
be located at Universal Transverse Mercator (UTM) coordinates 292,200 meters east and 3,151,500 meters 
north (UTM Zone 15, North American Datum of 1983 [NAD83]). Figure 1 shows the general location of 
the facility. Figure 2 provides a schematic illustrating the offshore/marine components for the SPOT DWP. 
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4 MODEL SELECTION AND MODEL INPUT 
4.1 MODEL SELECTION AND JUSTIFICATION 

The latest version of the AMS/EPA Regulatory Model (AERMOD-COARE, AERMOD Version 
18081, AERCOARE Version Dl3108) was used to conduct the dispersion modeling analysis. AERMOD 
is a Gaussian plume dispersion model that is based on planetary boundary layer principals for characterizing 
atmospheric stability. The model evaluates the non-Gaussian vertical behavior ofplumes during convective 
conditions with the probability density function and the superposition of several Gaussian plumes. 
AERMOD is a modeling system with three components: 

• AERMAP is the terrain preprocessor program; 

• AERMET is the typical, overland meteorological data preprocessor; and 

• AERMOD includes the dispersion modeling algorithms. 

However, development of the AERMET pre-processor was dependent upon the diurnal cycle of 
solar heating over land. AERMET will not adequately calculate the boundary layer parameters over a 
marine environment because the ocean does not respond the same to diurnal heating and cooling effects. 
Therefore, the AERCOARE meteorological processor was used to process overwater meteorological data 
for use in AERMOD. 

AERCOARE is essentially the overwater counterpart to AERMET. As stated in the AERCOARE 
User's Guide, the combination of AERCOARE and AERMOD may eventually replace the current 
regulatory approach for offshore projects, the OCD model, because OCD has not been updated for many 
years and does not reflect the latest scientific advancements found in AERMOD.4 In addition, OCD does 
not provide model output in a form suitable for comparison to the statistical basis of some of the newer 
NAAQS. . 

Pursuant to Section 3.2.2 of 40 CFR 51, Appendix W, a request for approval for the use of 
AERCOARE as an alternate model to the preferred OCD model was submitted to USEPA Region 6 on 
September 14, 2018. The letter provided detailed justification for AERMOD-COARE as a more suitable 
model than OCD for the SPOT DWP Project. AERCOARE applies the COARE air-sea flux algorithm to 
overwater meteorological measurements to estimate surface energy fluxes and assembles these estimates 
and other measurements for subsequent dispersion model simulations with AERMOD. 

AERMOD is the most appropriate dispersion model for calculating ambient concentrations from 
the proposed SPOT DWP Project, based on the model's ability to incorporate multiple sources and source 
types. The model can also account for convective updrafts and downdrafts and meteorological data 
throughout the plume depth. The model also provides parameters required for use with up-to-date planetary 
boundary layer parameterization. In addition, the model has the ability to incorporate building wake effects 
and calculate concentrations within the cavity recirculation zone. All model options were selected as 
recommended in the USEPA Guidelines on Air Quality Models. 

Oris Solution's BEEST Graphical User Interface (GUI) was used to run AERMOD. The GUI uses 
an altered version of the AERMOD code to allow for flexibility in the file naming convention. The 
dispersion algorithms of AERMOD are not altered. Therefore, there is no need for a model equivalency 
evaluation pursuant to Section 3.2 of 40 CFR 51, Appendix W. 
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4.2 MODEL CONTROL OPTIONS AND LAND USE 
AERMOD was run in the regulatory default mode for all pollutants. The default rural dispersion 

coefficients in AERMOD were used because the area within three kilometers of the facility consists of 
water. 

4.3 SOURCE DATA 
4.3.1 SOURCE CHARACTERIZATION AND EMISSIONS 
Point Sources 

All emission sources at the facility that vent to stacks with a well-defined opening were modeled 
as point sources. 

Fugitive Emissions 

Fugitive emissions are those that are not emitted from a well-defined opening. Only benzene 
(subject to State Health Effects Review) would be emitted as a fugitive. The fugitive benzene emissions 
were modeled as a volume source. The initial dispersion coefficients (sigma y and sigma z) were calculated 
based on the dimensions of the area of release and the equations contained in Table 3-1 of the AERMOD 
User's Guide. 

Potential hourly emission rates were modeled for all stationary sources, except the emergency 
engines, in assessing compliance with both short-term and annual standards. As discussed in Section 5.8, 
emissions from the emergency backup diesel generator and the two fire water pumps were modeled in the 
I-hour N02 analysis based on an annual average hourly rate, rather than the maximum hourly rate. 

The modeled input data and sigma y and z calculations as well as modeled emissions are provided 
in Attachment A. All source locations were based upon a NAD83, UTM Zone 15 projection. 

4.3.2 GOOD ENGINEERING PRACTICE STACK HEIGHT ANALYSIS 
A Good Engineering Practice (GEP) stack height evaluation was conducted to determine 

appropriate building (vessel) dimensions to include in the model and to calculate the GEP formula stack. 
Procedures used were in accordance with those described in the USEPA Guidelines for Determination of 
Good Engineering Practice Stack Height (Technical Support Document for the Stack Height Regulations 
Revised)'. GEP formula stack height, as defined in 40 CFR 5I, is expressed as GEP = Hh + I .SL, where Hh 
is the building height and L is the lesser of the building height or maximum projected width. 

For the SPOT DWP Project, the height above sea level of each structure and a base elevation of 
zero (sea level) was conservatively input to the USEPA's Building Profile Input Program (BPIP-PRIME) 
computer program even though platform structures would reside on one of three platform levels and, 
therefore, essentially "hang" in the air and allow air flow underneath the structure. The building vertical 
dimensions are therefore conservatively overstated in BPIP. This method was employed since BPIP was 
not designed to calculate structure dimensions whose base is not at ground (sea) level. 

4.3.3 MODELED POLLUTANT NAMES 
Two pollutants were modeled for N02 and S02 as well as for PM2.s and PM10. The pollutants named 

"NOx" and "SOx" were modeled for the armual standards and PSD increments. "N02" and "S02" were 
modeled for the NAAQS. Likewise, the pollutants named "PM2.s" and "PM10" were used to assess NAAQS 
compliance and the pollutants named "PMF" and "PMTEN" were used to assess complinace with the PSD 
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increments. Different pollutant names for these pollutants were used due to the statistical form of the 
·NAAQS and the requirement in AERMOD for use of specific pollutant names to allow for the appropriate 
calculations. 

4.4 MONITORED BACKGROUND DATA 
Ambient pollutant concentrations are needed to establish a representative background 

concentration to complete the NAAQS portion of the Source Impact Analysis of 40 CFR 52.2l(k). The 
background concentrations are added to the modeled concentrations to account for sources not explicitly 
modeled before assessing NAAQS compliance. Ambient pollutant concentrations are also needed to fulfill 
the Air Quality Analysis requirement of 40 CFR 52.2l(m). 

Pursuant to 40 CFR 52.2l(i)(5), pollutants with projected increases in ambient concentrations due 
to the SPOT DWP Project that are below the Significant Monitoring Concentrations (SMC) are exempt 
from the pre-application monitoring requirement under 40 CFR 52.2l(m). As shown in Table 8, Section 
7 .1, the SPOT DWP would qualify for such exemption with respect to all listed pollutants because the 
maximum modeled impacts are less than the SMC. However, in light of the decision of the D.C. Circuit 
Court of Appeals in Sierra Club v. USEPA, out of an abundance of caution, the Applicant has elected not 
to rely on the exemption. Instead, the Applicant has elected to use existing ambient monitoring data in lieu 
ofpreconstruction monitoring data consistent with USEPA guidance on this issue. 

The USEPA 's Ambient Monitoring Guidelines', other USEPA interpretive guidance, and USEPA 
administrative decisions clarify that representative, existing air quality monitoring data may be used to 
fulfill the PSD pre-construction monitoring requirements and establish the background concentrations 
needed for assessing NAAQS compliance, in lieu of monitoring data from the precise area in the vicinity 
of the proposed source or modification. USEPA's Monitoring Guidelines suggest specific criteria to 
determine representativeness of off-site data: the quality of the data, how current the data are, and the 
monitoring location. 

As shown in Figure 3, there are numerous air quality monitors within 62 miles (100 kilometers) of 
the proposed SPOT DWP, all onshore, that can be used to satisfy the requirements for ambient monitoring 
data. Existing monitoring data were evaluated in relation to the criteria provided in USEPA's Ambient 
Monitoring Guidelines as being representative of the SPOT DWP Project site and proposed for use in both 
the Source Impact Analysis of 40 CFR 52.21 (k) and the Air Quality Analysis requirements of 40 CFR 
52.2l(m). 

The 2015-2017, quality assured ozone data from the Galveston 99th Street monitor (AQS # 48
167-1034) was used to establish representative backgroundPM2.s, and N02 concentrations to fulfill the 40 
CFR 52.2l(k) and (m) requirements. The Texas City Ball Park monitor (AQS # 48-167-0005) was used for 
S02, the Houston Deer Park No. 2 monitor (AQS # 48-201-1039) was used for CO and PM 10, .and the Lake 
Jackson monitor (AQS #48-039-1016) was used for ozone. 

The background values are provided in Table 1. These values are conservative over-estimates of 
the pollutant concentrations likely to be experienced within the SPOT DWP Project's modeling domain. 
The proposed SPOT DWP is located 31 miles (50 kilometers) offshore in a much more isolated 
environment. However, the existing monitoring data satisfy the criteria provided in the Ambient Monitoring 
Guidelines as being representative of the SPOT DWP site because the data satisfy the criteria for data 
quality, currentness, and location provided in the Ambient Monitoring Guidelines. 
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CO-Active 

N02 -Active 

Ozone - Active 

PM10-Active 

PM2.S - Active 

502 -Active 

Figure 3 Monitors in the Vicinity of the Proposed Project 
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Table 1 

Background Concentrations 2015-2017 


Pollutant 
Averaging 

Time 
Design Value 
(ppb)[µg/m 3

] Basis Monitor Site Location 

N02 1-hour (29.8) [56.3] Avg 98% Galveston 99"' Street 
(AQS #48-167-1034)

Annual (3.26) [6.16] Avg 

PM2.s 24-hour [21.7] Avg 98% 

Annual [7.2] Avg 

co 1-hour (2.1) [2400] Max Houston Deer Park #2 
(AQS #48-201-1039)

8-hour (1.2) [1372] Max 

PM10 24-hour [70.3] Avg H1H 

Ozone 8-hour (65) Avg 99% Lake Jackson 
(AQS #48-039-1016) 

so, 1-hour (20.8) [55.5] Avg 99% Texas City Ball Park 
(AQS #48-167-0005)

3-hour [37.9) [101.2] Max H1H 

Notes: 
"Avg 98%" is the 3-yr average of the 98% (eighth highest) daily maximum values. 

"Avg 99%" is the 3-yr average of the 99% (fourth highest) daily maximum values. 

"Max H1H" is the maximum of the highest values over the three years. 

"Avg H1 H" is the average of the highest values over the three years. 

Key: 

µg/m 3 = micrograms per cubic meter 

CO = carbon monoxide 

N02 = nitrogen dioxide 

PMi.s = particulate matter equal to or less than 2. 5 micrometers in diameter 

PM10 = particulate matter equal to or less than 10 micrometers in diameter 

ppb = parts per billion 

502 = sulfur dioxide 


4.4.1 DATA QUALITY 

The monitor data were collected and quality assured by the TCEQ. 

4.4.2 CURRENTNESS OF DATA 

The data were collected during 2015-2017 and represent the most recent quality assured data 
available for use in assessing compliance. 

4.4.3 MONITOR LOCATION 

Of the monitors available, these monitors represent background concentrations, as they are the 
closest monitors with data for the pollutants of concern that are not also significantly influenced by the 
localized source impacts. The monitors also offer conservative representations of the pollutant 
concentrations offshore as the offshore location of the SPOT DWP would be absent pollutant generating 
activities. 

4.5 RECEPTOR DATA 
Modeled receptors were placed in all areas considered as "ambient air," pursuant to 40 CFR 50. l (e). 

Ambient air is defined as that portion of the atmosphere, external to buildings, to which the general public 
has access. Public access over water, as is the situation with the SPOT DWP Project, was established based 
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upon a safety zone as defined by the United States Coast Guard (USCG). The USCG has defined the safety 
zone for the SPOT DWP Project as 3,140-foot (957-meter) radius centered on each of the east and west 
buoys and a 1,640-foot (500-meter) radius centered on the platform. 

Approximately 17,300 receptors were used in the AERMOD analysis. Figure 4 shows the near field 
receptor grid modeled. The receptor grid consists ofthree cartesian grids and receptors spaced at!OO meters 
along the safety zone boundary. The first cartesian grid extends to 2,500 meters from the safety zone in all 
directions. Receptors in this region were spaced at I 00-meter intervals. The second grid extends from 2,500 
to 7,500 meters. Receptor spacing in this region were spaced at 250m. The third grid extends from 7,500 to 
20,000 meters with receptors spaced at 500 meters. The receptor grid is designed such that maximum 
facility impacts fall within the I 00-meter spacing of receptors and such that impacts for all pollutants were 
less than the SIL at the receptor grid boundary. Since all receptors are located over water, terrain elevations 
were assigned an elevation of 0 meters (i.e., sea level) and AERMAP was not run. 

4.6 METEOROLOGICAL DATA 
Overwater hourly meteorological data, as obtained from the National Oceanic and Atmospheric 

Administration (NOAA) National Data Buoy Center for 2012 through 2017 were used in the analysis. 
A ER CO ARE requires measurements of wind speed, wind direction, air and sea temperature, atmospheric 
pressure, wave height, and wave period. These data were obtained from the NOAA website. The required 
relative humidity values were calculated from buoy measurements of dew point temperature and dry bulb 
temperature. The closest buoy with sufficient, current meteorological measurements is Buoy 42035. Other 
nearby buoys either did not monitor all the required meteorological parameters, did not have historical 
measurements, or the data records did not meet the 90% by quarter completeness criterion of the US EPA 's 
Meteorological Monitoring Guidance.7 

Buoy 42035 is located 22 nautical miles (25.3 statute miles, or 40.7 kilometers) east ofGalveston, 
Texas, and 32 nautical miles (59.3 statute miles, or 36.8 kilometers) northeast of the SPOT DWP. Prior to 
substitution, the data from this buoy met the 90% by quarter completeness criterion for all required 
meteorological parameters except for dew point temperature. No other buoy had a sufficient number of 
valid hours recorded to meet the completeness criterion for more than three of the most recent five years. 
Dew point temperature is not used by the model. However, it is used to calculate relative humidity, which 
is used by the model. There is a 7-month period in 2015 with missing dew point temperature. Additionally, 
the dew point temperature is missing for most of 2016. Therefore, dew point temperature was substituted 
with data from a nearby buoy (42019) for most of these missing observations. However, all nearby buoys 
are missing dew point temperature for about a one month period from June 16 to July 27 in 2015. For this 
month, the relative humidity data, as extracted by the Mesoscale Model Interface (MMIF) Tool as centered 
on the project location from the Weather Research and Forecasting (WRF) data, were used. Missing periods 
of 3 hours or less were filled in with the average of the last hour of valid data and the next hour of valid 
data. The nearby buoys are shown in Figure 5. The buoy 42035 data completeness evaluation results are 
shown in Table 2. 

AERCOARE writes AERMOD-ready "SFC" and "PFL" input files using output from the COARE 
algorithm and data from the overwater meteorological input file. Mixing heights are not predicted by 
AERCOARE; however, AERCOARE provides an option for the calculation ofmechanical mixing heights 
using the same method employed by AERMET. MIXOPT 1 was employed. In this method, the mechanical 
mixing height is calculated from the friction velocity using the Venketram Method and the convective 
mixing height is assumed equal to the mechanical mixing height. The AERCOARE input file for 2012 is 
shown in Figure 6. A wind rose of the 5-year overwater meteorological dataset is provided in Figure 7. 
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Figure 4 Nearfield Receptors Used in the SPOT DWP Modeling Analysis 
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Figure 5 NOAA Buoys in the Vicinity of the Proposed SPOT DWP Location 
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Table 2 

Buoy 42035 Data Completeness Evaluation Results 


Wind OiTedion Pressure 
2012 99.9% 99.9% 100.0% 99.5% 99.8% 99.9% 100.0% 99.5% 

2013 99.6% 99.9% 99.8% 99.9% 99.5% 99.8% 99.8% 99.9% 

2014 99.9% 43.5% 442% 100.0% 99.9% 42.4% 42.5% 100.0% 

2015 99.7% 99.3% 100.0% 99.5% 99.7% 99.3% 100.0% 99.5% 

98.9%2016 99.9% 99.3% 99.1% 99.9% 98.9% 99.3% 99.1% 

97.9% 99.7%2017 99.7% 98.7% 99.2% 97.9% 98.7% 992% 
Wind Speed Air Temperature 

2012 99.9% 99.9% 100.0% 99.5% 99.9% 99.9% 100.0% 99.5% 

99.9%2013 99.6% 99.8% 99.9% 99.6% 99.9% 99.8% 99.9% 

43.5%2014 99.9% 44.0% 100.0% 99.9% 43.3% 100.0%43.4% 

99.3%2015 99.7% 100.0% 99.5% 99.7% 99.3% 100.0% 99.5% 

98.9%2016 99.9% 99.3% 99.1% 99.9% 98.9% 99.3% 99.1% 

97.9% 99.7%2017 99.7% 98.7% 99.2% 97.9% 98.7% 992% 

De"' Point Temperature 
99.9% 100.0%2012 98.8% 99.5% 

2013 99.6% 99.9% 99.8% 99.9% 

42.9%2014 99.5% 43.3% 100.0% 

13.7%2015 99.7% 0.0% 55.5% 

0.0%2016 66.5% 0.0% 24.7% 

97.9%2017 99.7% 98.7% 99.1% 

;;::L.~~--1 ~·=4:_~•· 
2013 99.6% 99.9% 99.8% 99.9% 1-- :--

-142.90% 43.3% ;2014 99.5% 

2015 99.7% 84.3%/99.0% 69.2%/97.9% 95.5% 
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42035_12.prn input met f il.e 
42035 12.sfc output sfc f il.e 
42035_12.pfl output pfl. fil.e 
42035 12.out output l.isting/debug fil.e 

29.232 l.at {degN) of Buoy 42035 
94.413 l.on (degW) of Buoy 42035 

6 time zone (pos for western himisphere} 
600. mix height (m) for COARE gustiness cal.c 
25. min mix height (m) 

s. min abs(monin-obukhov l.ength) (m) 

0.5 cal.ms th:cesho1d {m/s) winds < this a.re calm 

0.01 default ver·t pot temp gradient (degC/m) 
4.0 default buoy wind measurement height (m) 

4.0 default buoy temp measurement height {m} 

4.0 default buoy RH measurement height (m) 

0.6 default buoy water temp depth (m) 
l mix ht opt (0-obs for zic & zim), 1-obs for zic, venk zim; 

0 warm l.ayer (1-yes, 0-no) 

0 cool. skin (1-yes, 0-no) 

0 O=Charnock,l=Oost et al.,2=Tayl.or and Yell.and 
•end',l.,.O,O •variab1e 1 

1 scale, min, max 

Figure 6 Example AERCOARE Control File for 2012 
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Figure 7 Five-Year (2012, 2013, 2015-2017) Wind Rose Buoy 42035 
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5 MODELING METHODOLOGY 

5.1 POLLUTANTS SUBJECT TO REVIEW 
The regulated New Source Review (NSR) pollutants with emissions increases exceeding the PSD 

SERs are subject to PSD review and were evaluated. Impacts were initially compared to the SILs. The 
pollutants subject to review are shown in Table 3. Pollutants with impacts in excess of the SILs were 
evaluated for both NAAQS and increment compliance. Additionally, based on discussion with USEPA 
Region 6, an analysis was performed for the criteria pollutants with emissions below the SERs. Futhermore, 
emissions of the chemical species subject to the MERA health effects and State Property Line Standards 
were also modeled. Potential ozone and secondary PM2.s impacts were evaluated using the Modeled 
Emission Rate for Precursor (MERP) approach rather than modeling. 

Table 3 

Project Emissions and PSD Significant Emission Rates 


Significant Subject to PSD 
Potential to Emit Major Source Level Emission Rate Modeling? 

Pollutant (tpy) (tpy) (tpy) 

212co 250 100 Yes 

223 250 40N02 Yes 

so, 36.9 250 40 No 

H,S 1.19 N/A 10 No 

8.11 250 15PM10 No 

8.11 250 10PM2.s No 

5.3 SIGNIFICANT IMPACT ANALYSIS 
The analysis of the criteria pollutants was conducted in two phases: (1) an initial or significant 

impact analysis; and (2) a refined phase, including an increment analysis and a NAAQS analysis. As 
previously mentioned, all pollutants were evaluated regardless ofwhether project emissions were projected 
to exceed the SER. In the significant impacts analysis, the calculated maximum impacts were determined 
for each pollutant. Five years of meteorology were modeled. Maximum modeled concentrations were 
compared to the pollutant-specific significance levels for all pollutants and averaging times, except for the 
I-hour N02, 24-hour PM2.s and annual PM2.s impacts. The 5-year average of the maximum impact at each 
receptor was used to assess significance for these pollutants and averaging times. 

Pollutants with impacts that exceed the ambient air significance levels, as defined in 40 CFR 
51.165, were included in both the NAAQS and increment analyses. The PSD Class II S!Ls are listed in 
Table 4. 

5.4 PRECONSTRUCTION MONITORING 
The concentrations calculated in the significant impact analysis were also compared to the PSD 

SMCs shown in Table 5. If these exemption levels are not exceeded, USEPA has the discretion to exempt 
the Project from the requirement to collect pre-construction ambient monitoring data. As shown, the 
ambient monitoring exemption levels are not calculated to be exceeded. Existing representative monitoring 
data has been incorporated in the analysis and used in lieu of site-specific pre-construction monitoring data. 
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5.5 NEARBY SOURCE INVENTORY 
Off-site sources were included in the NAAQS and increment analyses. A 31-mile (SO-kilometer) 

radius was used to define the screening area. The screening area is located entirely offshore. A list ofsources 
that are located within the screening area was obtained from the BOEM's 2014 Platform Source Gulfwide 
Access File. All sources located within the screening area were conservatively included in the NAAQS and 
increment modeling. 
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Table 4 

PSD Class II Significant Impact Levels 


Pollutant Averaging Time PSD Class II SILs (µg/m 3) 1 

PM10 24-hour 5.0 

Annual 1.0 

PMz.s 24-hour 1.2 

Annual 0.2 

NOz 1-hour 7.52 

Annual 1.0 

so, 1-hour 7.82 

3-hour 25 

co 1-hour 2,000 

8-hour 500 

Notes: 

1 Please note that on January 22, 2013, the U.S. Court of Appeals for the District of Columbia 


Circuit Court granted a request from the U.S. Environmental Protection Agency (USEPA) to 
vacate and remand the PMi.5 Slls as previously codified at 40 Code of Federal Regulations 
(CFR) 52.21 (k)(2). The court decision did not affect the use of the Slls, as codified at 40 CFR 
51.165(b)(2), in PSD modeling analyses. Justification for the use of SILs is provided in Section 
5.3.1 of this protocol. 

2 There is no 1-hour N02 or 502 SIL promulgated at 40 CFR 51.165. Consistent with the June 28, 
2010, and August 23, 2010, USEPA Policy Memoranda, an interim 1-hour N02 SIL of 4 parts per 
billion (ppb) (7.5 µg/m3

) will be used. Similarly, an interim 1-hour N02 SIL of 3 ppb (7.5 
µg/m3) will be used. 

Key: 
µg/m3 =micrograms per cubic meters 
CO =carbon monoxide 
N02 = nitrogen dioxide 
PMi..s =particulate matter less than 2.5 micrometers in diameter 
PM10 = particulate matter less than 10 micrometers in diameter 
PSD = Prevention of Significant Deterioration 
SIL= Significant Impact Level 
S02 =sulfur dioxide 

Table 5 

PSD Preconstruction Monitoring Exemption Levels 


Monitoring Exemption 
Pollutant Averaging Time Levels (µg/m3) 1 

co 8-hour average 575 

N02 Annual average 14 

so, 24-hour average 13 

PM10 24-hour average 10 

5. 6 NAAQS ANALYSIS 
Following the detennination of significant impacts, a refined air quality analysis to detennine 

compliance with the NAAQS was conducted. A refined analysis was conducted to detennine compliance 
with the NAAQS only for pollutants/averaging time combinations modeled as having significant impacts 
in the initial analysis. Five years of meteorological data were, again, used in this analysis. 
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All SPOT DWP Project sources and nearby sources were included in the NAAQS analysis. Impacts 
calculated by AERMOD were added to concentrations from a representative, onshore monitor and the 
resultant concentration compared to the NAAQS. Each source's potential emission rate was used. For the 
short-term NAAQS compliance demonstration, the following analysis was performed: 

• 	 The highest-sixth-high modeled 24-hour PM10 concentration at each receptor over the 5-year 
meteorological dataset was added to the monitored value to assess compliance; 

• 	 The 5-year average of the 98th percentile maximum daily I-hour N02and 24-hour PM2.s 
modeled values was added to the background monitor value; 

• 	 For SO,, the 5-year average ofthe 99th percentile maximum daily I-hour modeled value was 
added to the background monitor value to assess compliance; and 

• 	 The second-highest modeled concentration over the receptors for each year was added to the 
maximum monitored CO value to assess CO NAAQS compliance. 

For the annual NAAQS compliance demonstration, the maximum modeled annual impacts ofN02 
and PM2.s were added to the maximum monitored values used to assess compliance with the annual 
standards. The NAAQS are shown in Table 6. 

Table 6 

National Ambient Air Quality Standards 


Ambient Air Quality Standards (µg/m 3) 

Pollutant Averaging Time Primary Secondary 

PM10 24-hour 150 150 

PMi.s 24-hour 35 35 

Annual 12 15 

N02 1-hour 188 -
Annual 100 100 

so, 1-hour 196 -
3-hour - 1,300 

co 1-hour 40,000 -
8-hour 10,000 -

Note: 
Source: 40 CFR Part 50 
Key: 
µg/m3 = micrograms per cubic meter 
CO = carbon monoxide 
N02 = nitrogen dioxide 
PMz.s =particulate matter less than or equal to 2.5 micrometers in diameter 
PM10 = particulate matter less than or equal to 10 micrometers in diameter 
502 = sulfur dioxide 
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5.7 PSD INCREMENT ANALYSIS 
The increment consumption analysis included emissions from the SPOT DWP Project sources as 

well as nearby sources. All nearby sources were conservatively assumed to consume increment for all 
pollutants. Compliance with the PSD increments was based on cumulative impacts of the SPOT DWP 
Project and offsite sources. The resultant impacts were compared to the PSD Class II increment levels. The 
highest modeled annual averages were used for evaluating compliance with the armual increments and the 
high-second-high values were used for the evaluation of compliance with the short-term increments. The 
PSD Class II increments are shown in Table 6. 

Table 6 

PSD Class II Increments 


PSD Class ll Increments 
Pollutant Averaging Time (µg/m') 

PM10 24-hour 30 

Annual 17 

PMi.s 24-hour 9 

Annual 4 

N02 Annual 25 

so, 3-hour 512 

Key: 

µg/m3 =micrograms per cubic meter 

N02 = nitrogen dioxide 

PMi.s =particulate matter less than or equal to 2.5 micrometers in diameter 

PM10 =particulate matter less than or equal to 10 micrometers in diameter 

PSD = Prevention of Significant Deterioration 

502 = sulfur dioxide 


5.8 N02 ANALYSES 
Following USEPA guidance, the AERMOD N02 modeling analyses used the recommended three

tier screening approach. Initially, Tier 1 was employed with the conservative assumption that 100 percent 
of the available nitrogen oxide (NOx) converts to N02. The Tier 2 (Ambient Ratio Method, or ARM2) was 
ultimately employed with the USEPA's recommended minimum and maximum N02/NOx ratios of0.5 and 
0.9, respectively. Tier 3 was not employed. 

Emissions from sources that emit intermittently (i.e., the emergency backup diesel generator and 
the two fire water pumps) were modeled in the l-hourN02analysis pursuant to the March l, 2011, USEPA 
guidance. Pursuant to this guidance, any source with emissions that does not have the potential to 
significantly contribute to the annual distribution of the daily maximum concentrations would either be 
excluded from the analysis or the emissions would be based on an average hourly rate, rather than the 
maximum hourly rate. The Applicant used the armual average rate, which was based on the potential hourly 
emissions and 100 hours/year operation. Although the cranes operate intermittently, they would operate for 
about 4,300 hours per year, thus were not considered intermittent sources for short term modeling purposes. 
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5.9 SECONDARY PM2.s ANALYSES 
In May 2014, the US EPA issued its final guidance for assessing primary and secondary formation 

of fine particulate matter (PM2.s) in a NAAQS and increment compliance demonstration under PSD.8 On 
June 5, 2018, at the USEPA Regional, State, and Local Modeler's Workshop, the USEPA announced 
changes to the 2014 Guidance. The USEPA now outlines two cases for assessing the primary and secondary 
PM2.s impacts. The appropriate case to use depends on the magnitude of direct PM2.s and precursor N02 
and S02 emissions. Case 1 is applicable if the emissions increase of both direct PM2.s and secondary N02 
and S02 emissions are below the SER. Case 2 is applicable if the direct PM2.s emissions increase or the 
NOx and/or S02 emissions increase is greater than the respective SER. Case 2 is applicable to the Project 
as the direct PM2.s emissions are less than 10 tons per year and NOx emissions exceed 40 tons per year. In 
this case, a PM2.s compliance demonstration is required for the direct PM2.s emissions based on approved 
dispersion modeling techniques. The potential impact of the precursor emissions must also be evaluated. 
The potential precursor emissions impact on secondary PM2.s formation was based on the MERPs approach 
to estimate the secondary PM2.s contribution from both NOx and S02 emissions. 9 

The MERP equation was used with the modeled emission rates and air quality impact information 
from Source 20 in Harris County, Texas [see Table A-1 ofthe MERPs Guidance]. The data from the source 
modeled with an elevated release were used, when available. However, the Applicant conservatively used 
the data from the low level release from this source if no data for a particular emission rate was available 
at the elevated release height. Since primary PM2.s impacts exceed the SIL, as described below, the PM2.s 
increments were used as the critical air quality thresholds. Since multiple sources were modeled at the 
location of source 20, the lowest calculated MERP for each precursor (NOx and SO,) was selected in 
calculating secondary PM2.s formation. The 24-hour and annual NOx and S02 MERPs were calculated as: 

MERP = CAC x MER/MIHS 

Where: 

MERP = S02or NOx MERP 

CAC =the critical air quality threshold (in this case the PM2.s increments) 

MER= the modeled emission rate from the hypothetical source 

MIHS = modeled impact from the hypothetical source. 

The air quality impact from the SPOT DWP Project was then calculated as follows: 

AQI = MDC/CAC + NOxP/NOx MERP + SO,P/S02 MERP 

Where: 

AQI =air quality impact (expressed as percent of PM2.5 increment) 

MDC = The modeled direct PM2.s concentration 
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CAC = the critical air quality threshold (in this case the PM2.s increments, µg/m3
) 

NOxP =SPOT DWP Project NOx emissions [tpy] 

NOx MERP =NOx MERP 

S02P =SPOT DWP Project SO, emissions [tpy] 

S02 MERP = S02 MERP 

5. 10 OZONE ANALYSIS 
Currently, there are no regulatory photochemical models available to evaluate smaller spatial scales 

or single-source impacts on ozone concentrations. Since ozone is formed from precursor pollutants, 
assessment of ambient ozone impacts is typically conducted on a regional basis using resource-intensive 
models, such as the USEPA Community Multiscale Air Quality (CMAQ) model. However, sources subject 
to PSD review are required to conduct a source impact analysis and demonstrate that a proposed source 
will not cause or contribute to a violation of any NAAQS, including ozone, or applicable increment. 
Qualitative ozone analyses typically have been performed in recent PSD applications to evaluate whether 
ozone precursor emissions (NOx and VOC) will significantly impact regional ozone formation. 

The proposed Project has the potential to exceed the SER for VOCs and NOx. The SPOT DWP 
Project's ozone precursor emissions were evaluated under the USEPA's MERP guidance to demonstrate 
that the SPOT DWP Project would not result in quantifiable ozone formation. 

As with PM2.s, the MERP equation was used with the modeled emission rates and air quality impact 
information from Source 20 in Harris County, Texas. The data from the source modeled with an elevated 
release were used, when available. However, the Applicant conservatively used the data from the low level 
release from this source ifno data for a particular emission rate were available at the elevated release height. 
The draft ozone 8-hour SIL of 1.0 parts per billion (ppb) was used as the critical air quality threshold in 
calculating the MERP. Since multiple sources were modeled at the location of source 20, the lowest 
calculated MERP for each precursor (NOx and VOC) was selected in calculating the potential ozone 
formation. The 8-hour NOx and VOC MERPs were calculated as follows: 

MERP = CAC x MER/MIHS 

Where: 

MERP = NOx or Ozone MERP 

CAC =the critical air quality threshold (in this case the ozone SIL, ppb) 

MER= the modeled emission rate from the hypothetical source 

MIHS =modeled impact from the hypothetical source. 

The air quality impact from the SPOT DWP Project was then calculated as follows: 

AQJ = NOxP/NOx MERP + VOCP/VOC MERP 

Where: 
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AQI =air quality impact (expressed as percent of ozone SIL) 


NOxP =the SPOT DWP Project NOx emissions [tpy] 


NOx MERP = NOx MERP 


VOeP =SPOT DWP Project voe emissions [tpy] 


voe MERP =voe MERP 


5.11 STATE HEALTH EFFECTS ANALYSIS 
The applicable pollutant evaluated in this analysis is defined by TeEQ as "crude oil with a benzene 

concentration ofless than I percent". Modeled concentrations ofthis pollutant were compared to the ESLs 
shown in Table 8. Since the maximum impacts were shown to be below the ESLs, as presented in Section 
7 .5, no further analyses was conducted. 

Table 8 

Health Effects Review - Effects Screening Levels 


Pollutant 

Crude Oil, benzene 
<1% 

CAS No. Averaging Period 

64741·45-5 1-hour 

Annual 

ESL (µg/m3 ) 

3500 

350 

Key: 

µg/m3 =micrograms per cubic meter 

ESL =effects screening level 

PM10 =particulate matter less than or equal to 10 micrometers in diameter 


5.12STATE PROPERTY LINE STANDARDS ANALYSIS 
The modeled concentrations of S02 and hydrogen sulfide (H2S) were compared to the State 

Property Line Standards as shown in Table 9. 

Table 9 

State Property Line Standards


r·;·-r ·~· y;wi

Key: 

µg/m3 = micrograms per cubic meter 

HzS =hydrogen sulfide 

502 =sulfur dioxide 
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6 CLASS I AREA IMPACTS 
6.1 CLASS I AQRV ANALYSIS 

There are no Class I areas located within 600 kilometers of the SPOT DWP Project. The closest 
Class I area is Breton National Wildlife Refuge, which is located approximately 615 kilometers to the east. 
Therefore, no Class I analysis was conducted. 

6.2 CLASS I INCREMENT ANALYSIS 
Given the distance between the closest Class I area and the SPOT DWP Project, no Class I 

increment analysis was conducted. 
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7 MODEL RESULTS 
7 .1 SIGNIFICANT IMPACT ANALYSIS RESULTS 

The SPOT DWP Project would result in significant impacts for NO,, S02 (I-hour only), and PM2.s. 
Insignificant impacts are calculated for 3-hour, 24-hour, and annual SO,, PM10, and CO. The Class II 
significant impact analysis results are presented in Table I 0. A cumulative analysis was therefore conducted 
for NOz, I -hour SOz, and PM2.s. Table I 0 also shows that the SMCs will not be exceeded. 

Table 10 
Class II Significant Impact Analysis Results 

Averaging 
Pollutant Period 

N02 1-hr 

Annual 

co 1-hr 

8-hr 

so, 1-hr 

3-hr 

24-hr 

Annual 

PM10 24-hr 

Annual 

PM2.s 24-hr 

Annual 

Maximum 
Modeled Impact 

(µg/m3) 

135.52 

9.63 

188.88 

91.68 

10.66 

9.84 

1.84 

0.06 

2.16 

0.37 

1.70 

0.34 

PSD Significant 
Class II Impact 
Level (µg/m 3) 

7.5 

1.0 

2,000.0 

500.0 

7.8 

25.0 

5.0 

1.0 

5.0 

1.0 

1.2 

0.2 

Significant 
Monitoring 

Concentration 
(µg/m 3) 

-
14 

-
575 

13 

10 

-
0 

-

Maximum 
Distance to a 

Significant 
Impact (km) 

19.8 

5.5 

NA 

NA 

0.82 

NA 

NA 

NA 

NA 

NA 

0.76 

0.85 

Key: 

µg/m3 =micrograms per cubic meter 

CO = carbon monoxide 

hr= hour 

km =kHometer 

N02 = nitrogen dioxide 

NA= not applicable, impacts calculated to be insignificant 

PMi.s = particulate matter less than or equal to 2.5 micrometers in diameter 

PM10 = particulate matter less than or equal to 10 micrometers in diameter 

PSD = Prevention of Significant Deterioration 

502 = ~ulfur dioxide 


7.2 NMQS ANALYSIS RESULTS 
Fallowing the determination of significant impacts, an analysis was conducted to assess compliance 

with the NO,, SO,, and PM2.s NAAQS. Only the I-hour S02 standard was evaluated, as the 3-hour S02 
impacts were determined to be insignificant. All nearby sources located within 31 statute miles (50 
kilometers) of the proposed SPOT DWP were included in the model to assess compliance. 

The results of the NAAQS analysis are presented in Table 11. As shown, the model demonstrates 
compliance because total concentration is below the standard. 
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Table 11 

NAAQS Analysis Results 


Modeled Background Total 
Averaging Concentration Concentration Concentration Standard 

Pollutant Period (µg/m') (µg/m 3) (µg/m') (µg/m 3) 

N02 1-hour 110.31 56.25 166.5 188 

Annual 9.66 6.16 15.8 100 

so, 1-hour 2.842 55.5 58.3 196 

PMz.5 24-hour 1.003 21.7 22.7 35 

Annual 0.35 7.2 7.5 12 

Notes: 
1Based on the 98th percentile of the annual distribution of maximum daily 1-hour concentrations, averaged across the 
5 years of meteorological data modeled. ARM2 was employed for the 1-hour and annual NOx to N02 conversions. 
2Based on the 99th percentile of the annual distribution of daily concentrations, averaged across the 5 years of 

meteorological data modeled 

3Based on the 9gt11 percentile of the annual distribution of daily concentrations, averaged across the 5 years of 


meteorological data modeled. 
Key: 
µg/m 3 =micrograms per cubic meter 

NAAQS = National Ambient Air Quality Standards 

PMi.s =particulate matter less than or equal to 2.5 micrometers in diameter 

S02 = sulfur dioxide 


7.3 INCREMENT ANALYSIS RESULTS 
Evaluation of compliance with the short-tenn increment was based upon the highest-second-high 

value from the 5 years of meteorology. The maximum annual concentrations were used to assess 
compliance with the annual increments. The results ofthe increment analysis are presented in Table 12. As 
shown, the cumulative model demonstrates compliance with the PSD increments. 

Table 12 

PSD Increment Analysis Results 


Pollutant Averaging Period 
Modeled Concentration 

(µg/m')' Standard (µg/m 3) 

NOz Annual 9.66 25 

PMz.5 24-hour• 1.86 9.0 

Annual 0.37 4.0 

Note: 

1 Based on the maximum highest second high value from the five years of meteorology. 

Key: 

µg/m3 = micrograms per cubic meter 

NAAQS = National Ambient Air Quality Standards 

N02 = nitrogen dioxide 

PMi.5 =particulate matter less than or equal to 2.5 micrometers in diameter 

PSD = Prevention of Significant Deterioration 


7.4 SECONDARY PM2.s AND OZONE ANALYSIS RESULTS 
The results ofthe PMz.s and ozone MERPS analysis are presented in Tables 13 and 14, respectively. 

As shown, the total air quality impacts will be less than the PM2.s increment and the ozone SIL. 
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Table 13 

Secondary PM2.s Impacts Analysis Results 


iMaxAnnual 

Impact of 
' 

Hypolheti.cal Calculated 
SOJUte (MIHS) Ann_ual MERP 

I 
i(ug/ml) (TPY) ...... 
' 

.... i- -· --·  -


' - -- 

-- __ ! 1000 


3000 
 --f------ __-·-1--:--~---- -_::__ ·-----_-- ..·._-, __ - 
---l- ---- ----~~---- . ' . - - ---+-,----1-- 

' I 
Primary PM2.5 lm!!i!tt5 Sewlldary NOxcontrlbutlon Seconda!fS02COntrlbution 

lnaement Emlsdon5 
Model(MDC) (CACJ %contrlbcrtlon £mlsslom; " {S02P) lllWest "- Tobi 

jAyenige (ug/1113) (ug/1113) (MDC/CACI (NOxPJ (TPY) lowestMERP _conb'lbution (TPY) MStP c.oiitributfon IA'tl) 

. 

~~+-----~ii ~ -1--~- ~-- -{ii----.t-.. ~-i-~---i--------1--iii----i-~--~-t-----·-·--j-~ 
!\'here: I ________ --'---- ____l_____! ______ . _ .l___________L_______l_____" _____ J___ I ___________[_ i -------1.--......... . 
MERP"' Crttlcal Air Quality Threshold (CA9JConservattvely use PM2.5 lntn!ments) X [Modeled Emls$lon Rate from source ~~/Modeled Impact from source 20 -~)I . i i 
iTotalA!rQua!!!Y. Impact~)= [Model~-d oi-;;ctPM"i.sconcentratioii {MDCUCriticel Ambient concentration (CAC)l +[Projed: No11 8;;1ssi<lns {N~~MERPl+--·--r---
; l1Prol~-s02Ern1ssions IS02Pl/LOwestS02 MERPJ,.--··-·- -··---T 1------,-------·--1--1~ -r- i i ·, ·-. 

Table 14 

Ozone Impacts Analysis Results 


. 
Modeld Max8-h' .. • 1-r l 

Emissions of Release lmpactof I 
_Hypothetiall Heightof HypOthetic:al 

1· 

i 

Pieat"o' sou~ER) Uypot:I sou;:~ltlS) ca~·:,'~','~lh' ___ j _____l__ . _J__ 
""'0 ···-·-,· I I 1'

~Q~--- I 500I_____.)!__ 0 ......... -- ·-·- ·---·-- -----.-"" --·--1- ---·----r---··i.78f loooL _ -~- 1. "" --1 ----,~-_-.r ·-·····---·--------···---------------·----- ...j... __ 'oooi -"- __ ~- --~1 _ 1067.6 , _______ _J______ L_ __ ---+11•~;~-~0c-·~-.-.-:""!__._•.-o-,-.-·~-~-~-:J---------~-~.~----·~-:.,.i-------~-:~---------_,.]i~--~---~-;-~-,-.~=~_=:- +-sl~==f=~=t-=
__ __-_-_il---·--__--___ 

1;::.::;====::::.:...--,_b---b...---'------'---..i..,...,__..b-_...._...,.....,..,.j_ ----
NOXConbibution .- - vocconb'ibution · ·- · -· 

. Prnject 
Emissions Emissions % 


Aveni.ge (NOxP){TPY) LowestMERP %Conbibution (VOCP)(TPY) l.DwestMERP c0nbibution Totlll_(A<tl) 

s-hr I 223 64LO 34.79% I 1730 i 2752-3 I - "6:z.86% I I 97.64% 
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7.5 MERAAND STATE PROPERTY LINE ANALYSIS RESULTS 
The results of the MERA and State Property Line modeling are shown in Table 15. As shown, 

modeled impacts are acceptable. 

Table 25 

MERA and State Property Line Analysis Results 


Maximum 

Pollutant 
Averaging 

Period 
Modeled Impact 

(µg/m') Standard (µglm 3 ) Analysis 

so, 
H,S 

30-min1 

30-min1 

27.1 

1.27 

1021 

108 

State Property 
Line 

Benzene 
1-hr 

Annual 

2.63 

0.11 

3500 

350 

MERA 

Note: 
1 1·hr impacts were compared to the 30-min standard. 
Key: 

µg/m3 = micrograms per cubic meter 

HzS = hydrogen sulfide 

hr= hour 

MERA= Modeling and Effects ReView 

502 = sulfur dioxide 


7.5 MODEL INPUT AND OUTPUT FILES 
The modeling input and output files are provided on the attached CD. Model summary results are 

presented in Attachment B to this report. The summary results list the model file names associated with 
each phase of the analysis.' 

aAs a general rule, the AERMOD input files have a "dta" extension. The AERMOD output files have a "1st" extension. 
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8 CLASS II VISIBILITY ANALYSIS 

The CAA Amendments of 1977 require evaluation of new and modified emission sources to 

determine potential impacts on visibility. The maximum increase in hourly particulate matter and NOx 
emissions from the proposed SPOT DWP were used as input parameters in the visibility analysis. Emissions 
were evaluated as described in the USEPA Workbook for Plume Visual Impact Screening and Analysisx to 
determine potential contribution to atmospheric discoloration and visual range reduction. 

Generally, atmospheric discoloration occurs when NO emissions from combustion sources react in 
the presence of atmospheric oxygen to form NO,, a reddish-brown gas. Another form of atmospheric 
discoloration may be caused by particulate emissions and secondary aerosols formed by gaseous precursor 
emissions. The visual range reduction (increased haze) is primarily caused by particulate emissions and 
secondary aerosols such as sulfates and nitrates. Both secondary sulfate and primary particulate emissions 
are accounted for in the analysis. Emissions of other pollutants do not materially affect visibility. 

USEPA visibility impairment analysis guidelines were followed in conducting the analysis. The 
analysis was performed for the San Bernard National Wildlife Refuge, located approximately 32.3 miles 
(52 kilometers) north west of the SPOT DWP Project site. This refuge is not a Class I area. 

This analysis requires inputs of emission rates (PM and NOx), regional visual range, distance 
between the source and the object of study, and worst-case dispersion parameters (i.e., wind speed and 
stability). Outputs from the model include plume contrast against the sky and terrain and perceptibility of 
the plume (Delta E criteria). 

Emission rates for PM and NOx for the analyses were set to 8.1 and 223 tons/year, respectively. 
These emissions represent the total facility proposed emissions. The background visual range was set to 20 
kilometers, which was determined from Figure 9 of the VlSCREEN manual. The VISCREEN default 
screening values for Delta E (2.0) and contrast (0.05) were assumed. 

As shown in Table 16, there are no exceedances ofthe visibility screening criteria. The Delta E and· 
the green contrast plume values from the model are less than their respective criterion. The SPOT DWP 
Project should, therefore, not affect visibility at the San Bernard National Wildlife Refuge. The VISCREEN 
model files are provided on the enclosed CD. 

Table 36 

Level-1 Class II Visibility Analysis Results for San Bernard National Wildlife Refuge 


Viewing Theta Azimuth Distance Alpha Delta E Green Contrast 

~ (degrees) ~~~ Criterion Plume Criterion Plume 

SKY 10 84 52 84 2 0.089 0.05 0.000 

SKY 140 84 52 84 2 0.027 0.05 ·0.001 

TERRAIN 10 84 52 84 2 0.005 0.05 0.000 

TERRAIN 140 84 52 84 2 0.001 0.05 0.000 
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ATTACHMENT A 

• MODELED SOURCE INPUT DATA 
• VOLUME SOURCE SIGMA CALCULATIONS 

• MERPS CALCULATIONS 



SPOT - Off Shore AERMOD Input (NAD83, Zone 15) 
Point Sources (last Update 12117/18) 

;fr5ff ?:~; 

:rtr: ~;};_~;_:: 

~:~~~~~:_'.: !~~~:~--di'ijihif: 
PC_l Pedestal Crane 1 4S.O 0.50 0.39 0.007 0.019 0.019 0.019 0.019 3.392 0.0-00 0.003 
PC_, DEFAULT Pedestal Crane 2 292148.7114 31515113.811 0.0 185.Cl 870.Cl 45.Cl Cl.SCI Cl.39 Cl.39 Cl.Clll7 0.11117 0.1119 0.019 Cl.019 Cl.019 3.392 Cl.0-011 Cl.1103 
DGEN_l DEFAULT Diesel Generator 1 292136.179 3151536.687 0.0 118.0 683.0 143.0 1.00 20.63 20.63 0.025 0.025 0.181 0.181 0.181 0.181 3.483 0.000 0.011 
DGEN_2 DEFAULT Diesel Generator 2 292129.878 3151530.386 0.0 118.0 683.0 143.0 1.00 20.63 20.63 0.025 0.025 0.181 0.181 0.181 0.181 3.483 0.000 0.011 
EDGEN DEFAULT Emergency Backup Diesel Generator 292196.570 3151505.971 0.0 155.0 S99.0 79.0 0.67 0.08 0.08 0.009 0.009 0.123 0.123 0.123 0.123 6.148 0.000 0.004 
DFP_l DEFAUtT Diesel Firewater Pump l 292157.292 3151539.482 0.0 112.0 620.0 146.0 0.67 0.13 0.13 0.013 0.013 0.357 0.357 0,357 0.357 6.190 0.000 0.006 
DFP_2 ,_, DEFAULT 

DEFAULT 
Dlesel Firewater Pump 2 
Vapor Combustor l 

292196.596 
292147.485 

3151500.178 
3151546.545 

0.0 
0.0 

112.CI 
185.0 

620.0 
1200.0 

146.0 
62.0 

0.67 
10.00 

0.13 
37.57 

0.13 
37.57 

0.013 
39.457 

0.013 

39.457 

0.357 
2.080 

0.357 
2.080 

0.357 
2.079 

0.357 
2.079 

6.190 
75.143 

0.000 
1.810 

0.006 
0.759 

C_2 DEFAULT Vapor Combustor 2 292144.461 3151543.521 0.0 185.0 1200.0 62.0 10.00 37.57 37.57 39.457 39.457 2.080 2.080 2.079 2.079 75.143 1.810 0.759 

'-' DEFAULT Vapor Combustor 3 292141.438 3151540.498 0.0 185.0 1200.0 62.0 10.00 37.57 37.57 39.457 39.457 2.080 2.080 2.079 2.079 75.143 1.810 0.759 

Notes: 1) The annual average N02 rate based upon potentlal hourly emissions and 100 hr/yr operation was modeled for the emergency equipment (diesel generator and firewater pumps). 
2) Only one generator would operate at a time; each generator would be rotated Into service to allow for maintenance. The total operating hours for both d!esel generators combined is 8,760 hours per year. 

Volume Sources 



SPOT Off-Site Source Emission Inventory 
NA.DH, Zan• 15 
Point Sources 

!_0002_!_:oEFAULT 

!_!?Q9~-~-- DEFAULT 
~~ DEFAULT 

!_D_!,!1_'!-~ DEFAULT 
!Q:¥.Q...!..... DEFAULT 

1276~_1_ DEFAULT 
gI§.--2_ DEFAULT 
!£?.~~-- DEFAULT 

g7!..,1_ __ HORIZONTAL 
1871 .!._ DEFAULT 
1871_!,__ DEFAULT 

198_!...!..__iDEFAULT 
2222_.L_JDEFAULT 
~~jDEFAULT 
2222 3 IDEFAULT 
24iSiloEFAULT 

!rranscontlne~tal tiooo2)- DIEOOl . j 243,041.60 

IT!.~~~-~!:'E!L<.!Q!l9il~E~r...:~=---..::J 243,041.60 
rrranscontlnentalf10002)-NGE001 . I 243,041.60 

r!~~~~-;;!1-;,-;;;t.J@!_~l:.~~.!_-==.=-=--=-j 288,186.83 
~!~k_fil!<_~,!!_~~-gy(l~.Ql.:_Ql_E.!QQ.______~_J 279,103.93 

~!.fil!!!![gyJ!E!l~-~--- ! 306,352.67 
Black Elk Energy(1276)- DIEOOl l 306,352.67 
.~~<;!<Jlk Ene~1276)..:_P_!L~________j 306,352.67 

!:i!•.95,.~k Ene[iyJgifil.:!'.!§_t;_q_~------_j 306,352.67 
~g!!!_~!!'_urcu (!!!.?.!)..:Q!,S~,9_______! 315,798.18 
~g~_!.~<!.~£~-~~J!!l?.!\.:_l':!§!_S_o_o..______________.. 1 315,798.18 

kK!!!~htRes.£_'!_'._~~!)-DIElOO -------~ 313,968.82 
~grlne Oil & Gas (2222)- DIE100 329,157.50 
~g~Oil&Gas(~l)-80111'.!9___ 329,157.50 
!Peregrine Oii & Gas {2222)- NGESOO 329,157.50 
ri>.;;;~rine Oil & Gas 124281- DIElOO , 327,241.68 

3,134,845.93 

3,134,845.93 
3,134,845.93 

3,167,016.61 
3,180,391.84 

3,163,055.75 
3,163,055.75 
3,163,055.75 

3,163,055.75 
3,175,546.40 
3,175,546.40 

3,178,625.00 
3,116,151.10 
3,116,151.10 
3,116,lSLlO 
3,119,503.64 

o.o 

o.o 
0.0 

0.0 
0.0 

o.o 
0.0 
0.0 

o.o 
o.o 
0.0 

0.0 
0.0 
0.0 
0.0 
0,0 

100.00 

100.00 
100,00 

85,00 
66.00 

89.00 
106.00 
89.00 

97.00 
60.00 
60.00 

60.00 
80.00 
80.00 
80.00 
80.00 

900.0 

noo.o 
1100.0 

900.0 
900.0 

800.0 
800.0 
800.0 

1100.0 
900.0 

1100.0 

900.0 
900.0 
400.0 
1100.0 
900.0 

25.8 

7.0 
7.0 

11.7 
11.1 

75.6 
229.6 
286.3 

118.6 
69.5 
32.1 

30.3 
36.1 
9.2 
60.2 
36.1 

LOO 
LOO 
LOO 
1.00 
1,00 

0.29 
0.29 

""0.33 
o.so 
LOO 

0.25 
0.50 
LOO 

"" "" 

6.17E+-OO 
1.45E+OO 
1.45E+OO 
2.79E+OO 
2.S4E+OO 
1.70E+OO 
S.12E+OO 
4..72E+OO 
2.81E+Oll 
4.17E+OO 
6.84E+<JO 
4.SlE-01 

2.18E+Oll 
4.29E-02 
3.22E+-OO 
2.18E+-OO 

6.17E+OO 
1.45Et-OO 
l.45E+OO 
2.79E+OO 
2.54E+Oll 
1.70Et-OO 
5.12E+OO 
4.72E+OO 
2.81E+-OO 
4.17E+OO 
6.84E+OO 
4.SlE-01 
2.18E+OO 
4.29E-02 
3,22E+OO 

2.18E+OO 

2.94E-01 
S.18E-04 
3.75E-04 
1.84E-01 
1.67E-01 
1.12E-01 

8.69E·02 
2.9SE-ll2 

2.96E·02 
2.74E·01 
1.77E-03 
3.16E-02 
8.S2E-02 
4.32E-04 
8.33E-04 
1.43E-01 

2,94E-01 
S.18E-04 
3.75E-04 
1.84E-lll 

1.67E-01 
1.UE-01 

8.69E-02 
2.95E·02 
2.96E-02 
2.74E-01 
1.77E-03 
3.16E-02 
8.S2E-02 
4.32E-04 
8.33E-04 
1A3E-01 

4.34E-01 
1.lOE-02 
1.lOE-02 
1.96E-01 
1.78E-01 
1.19E-01 

3.60E·Ol 
1.3H·01 
4.06E·02 
2.93E-Ol 
S.21E-02 
3.38E-02 
1.S3E-01 
2.12E-03 
2.45E-02 
1.S3E·01 

4.34E-01 
l.lOE-02 
1.10E-02 
1.96E-01 
l.78E-01 
l.19E-01 
3.60E-01 
1.31E-01 
4.06E-02 
2.93E-01 
5.21E-02 

3.38E-02 
1.S3E·Ol 
2.12E·03 
2.4SE·02 
1.S3E-01 

4.34E-01 
1.lOE-02 

l.10E·02 
1.96E-01 
1.78E-01 
1.19E-01 
3.60E-01 
1.31E-01 
4.06E-02 
2.93E-01 
5.21E-02 
3.3BE·02 
1.53E·01 

2.12E·03 
2.45E·02 
1.S3E·01 

4.34E·01 1.33E+O 
1.lOE-02 2.24E+O 
1.lOE-02 2.24E+O 
l.96E-01 6.lllE-01 
1.78E-01 S.47E-01 
1.19E-01 3.66E-01 
3.60E-01 1.lOE+O 
1.31E-01 1.02E+O 
4.06E-02 4.34E+O! 
2.93E-Ol 8.98E·01 
5.21E-02 l.06E+O 
3.38E-02 1.04E-01 

1.53E·01 4.69E-01 

2.12E·03 3.60E-02 
2.4SE-02 4,97E+O 

1.53E·01 4.69E-01 

4.79E+Ol 4.79E+01 1.44E+OO 1.44E+-OO 2.19E+<JO 2.19E+OO 2.19E+OO 2.19E+OO 3.13E+01 



SPOT Volume Source Parameter Calculation 

Note 1: Release height equal to platform cellar height or height of carrier or tug. 


Note 2: Sigma Y value calculated as the square root of the area (length of vessel side) divided by 2.15 (Table 3-1 of AERMOD Manual for line source represented by adjacent volumn sources). 


Note 3: Sigma Z values for elevated sources on or adjacent to a building calculated as the building height divided by 2.15 {Table 3-1 of AERMOD Manual for Elevated Source 

on or Adjacent to Building). 




PM2.5 MERP calculation (Use Source 20, Harris Co Texas) 

Modeld Max24-hr Max Annual 


Emissions of Release Height Impact of Impact of 


Hypothetical of Hypothetical Hypothetical calculated 


Source (MER) Hypothetical Soruce (MIHS) calculated 24-hr Soruce (MIHS) Annual MERP 

Precursor (TPV) Source (ug/m3) MERP(TPY) (ug/m3J (TPV) 

NO' 500 0.13 34615.4 0.009 222222.2 

1000 H 0.09 100000.0 0.004 1000000.0 

3000 H 0.33 81818.2 0.015 800000.0 

S02 500 l 1.65 2727.3 0.04 50000.0 

1000 H 0.89 10112.4 0.022 181818.2 

3000 H 2.86 9440.6 0.1 120000.0 

Secondary PM2.5 Impact calculation 

Primary PM2.5 Impacts Secondary NOx Contribution Secondary S02 Contribution 

Emissions 

Model(MDC) Increment % Contribution Emissions % (S02P) Lowest % Total 

Average (ug/m3) (CAC) (ug/m3) (MDC/CAC) (NQ,PJ(TPV) LowestMERP Contribution (TPY) MERP Contribution (AQI) 
24-hr 1.86 9 20.66% 223 34615.4 0.64% 36.9 2727.3 1.35% 22.7% 
Annual 0.37 4 9.36% 223 222222.2 0.10% 36.9 50000.0 0.07% 9.5% 

Where: 

MERP =Critical Air Quality Threshold (CAC) (Conservatively use PM2.5 Increments) X [Modeled Emission Rate from Source 20 (MER)/Modeled Impact from Source 20 (MIHS)] 

Total Air Quality Impact (AQl) =[Modeled Direct PM2.5 Concentration (MDC)/Critical Ambient Concentration (CAC)J +[Project NOx Emissions {NOxP)/Lowest NOx MERPJ + 

(Project 502 Emissions (S02P)/Lowest 502 MERP] 

Ozone MERP calculation (Use Source 20, Harris Co Texas) 

Modeld 


Emissions of Release Height Max 8-hr Impact 


Hypothetical of of Hypothetlcal 


Source (MER) Hypothetlcal Source (MIHS} calculated 8-hr 

Precursor (TPV) Source (ppb) MERP(TPY) 

NO' SOD H 0.78 641.0 

1000 H 1.35 740.7 


3000 H 2.81 1067.6 


voe 500 0.14 3571.4 

1000 H 0.29 3448.3 

3000 H 1.09 2752.3 

Ozone Impact Calculation 

NOK Contribution VOC Contribution 

Project Project 

Emissions Emissions % 
verage (NOxP) (TPY) Lowest MERP % Contribution (VOCP) (TPY) Lowest MERP Contribution Total (AQI) 

8-hr 223 641.0 34. 79% 1730 2752.3 62.86% 97.64% 

Where: 


MERP =Critical Air Quallty Threshold {Use 03 SIL of 1.0 ppb) X (Modeled Emission Rate from Source 20 {MER)/Modeled Impact from Source 20 {MIHS)J 


Total Air Quality Impact (AQI) =[Project NOx Emissions (NOxP)/Lowest NOx MERP] + (ProjectVOC Emissions (VOCP)/Lowest VOC MERP] 






SPOT Offshore S11nlflc1nt Impact Anolysio Model RHults· Sot.ty Zone•• Modtl Boundary, Duoy42035 MET (12-20-18) 
Model File Pollutant Average Group Cono/Dep £ast(xi No"h (VJ Elev Hiii nm• Met Fiie Sources GfOUPS Receptors 
AERMOD 18081 SPOTSIA.2015.co.suM co 1-HR All ~··"' 188.88147 291911.8 3152067.9 0 16121303 42035_15.sfc " 1 17294 
AERMOD 18081 SPOTSIA...2017.CO.SUM CO 1·HR All m 188,843119 291911.8 3152067.9 17010107 42035_17.sf• " 17294 
AERMOD18081 SPOT SIA..,.2013.CO.SUM " 1-HR '" "' 187.21569 292600 9150900 1:!042805 42035_13.sfo " 17294 
AERMOD 18081 SPOT SIA_2015_co.SUM " 1-HR '" "' ln.05244 292500 3150900 1503171142035_15.sfo " 17294 
AERMOD 18081 
AERMOD 18081 
AERMOD 18081 
AERMOD 18081 
AERMOD 180Sl 
AERMOD 18081 

SPOT SIA...2012...CO.SUM 
SPOT SIA...2015.CO.SUM 
SPOT SIA_2013_C0.5UM 
SPOT SIA._2012.CO.SUM 
SPOT SIA_2017_CO.SUM 
SPOT SIA_2016_CO.SUM 

" " " " " " 

l·HR........, 
'"'.., 

'" "' '" '" '" "' 

m 
m 
m 
m 
m 
m 

176.59071 
91.68385 
78.84383 
78.0875 

71.74882 
67.50823 

292600 
291998.2 
291933.4 
291998.2 
292082.4 
291933.4 

9150900 
3151982.S 
3151987.4 
3151982.S 
3152005.1 
3151987.4 

12010110 42035_12.sf• 
150$1908 42035_15.•fo 
13101216 42035_13.•!o 
12010608 42035_12.•fo 
17020224 42035_17.•fc 
16022924 42035.15.•fc 

" " " " " " 

17294 
17294 
17294 
17294 
17294 
17294 

AERMOD180Sl SPOT SIA_5vrs_N02.SUM '" lST·HIGHESTMAXOAILY l·HR "' m 135.51838 291n4 3151206 0 SYEARS 42035_2012_2017.sfo " 17294 
AERM00180Bl SPOT SIA_2012_NOXSUM '°' "-NNUAl "' m 9.52862 291933.4 3151987.4 0 1 YEARS 42035_12.•fc " 17294 
AERM00180Sl SPOT SIA_2016_NOX.SUM '°' ANNUAL "' "' 9.23Dll2 29W82.4 3152005.1 0 1 YEARS 42035_15-•fc " 17294 
AERMOO lBOSl SPOTSIA..,.2017.)IOX.SUM '°' ANNUAL "' m 8.86371 291933.4 3151987.4 0 1YE"ARS 42035_17.sfo " 17294 
AERMOO 18081 SPOT SIA_2015_NOX.SUM '°' l\NNUAl "' m 7.92538 292082.4 3152005.1 0 1 YEARS 42035_15.sfc " 17294 
AERMOD 18081 SPOT SIA_2013_NOX.SUM '°' l\NNUAL "' m 7-40895 291237,7 3152742.1 0 1 YEARS 42035_13..fc " 17294 
AERMOD 18081 SPOT SIA.2015_PM10.SUM PM10 24-HR "' "' 2.15892 291998.2 3151982.5 15031924 42035_15.sfc " 17294 
AERMDO 18081 SPOTSIA_2013_PM1o.SUM ?MlO 24-HR "' "' 1.85597 292000 3152100 13012524 42035_13.sfc " 17294 
AERMDD 18081 SPOT SIA..,.2015.PMlO.SUM PM10 24-HR "' "' 1.57175 291998.2 3151982.5 16122824 42035_16.•fc '" 17294 
AERMDD 18081 SPOT SIA_2017_PM10.SUM PMlO 24-HR "' "' 1.63922 292082.4 3152005.1 17020124 42035_17.sfc " 17294 
AERMOD 18081 SPOT SIA_2012...PM10.5UM PM10 24-HR "' "' 1.4678 291998.2 3151982.5 12010524 42035_12.sfc " 17294 
AERMOD 18081 SPOT SIA_201i_PM10.SUM PM10 ANNUAL '" "' 0.37118 291933.4 3151987.4 0 1 YEARS 42035_12.sf• '" 17294 
AERMOD180ll1 SPOT SIA...2017.PMlO.SUM PM10 ANNUAL '" "' 0.35282 291933.4 3151987.4 01 YEAHS 42035_17.sfc " 17294 
AERM00180lll SPOT SIA_2015_PM10.SUM PM10 ANNUAL '" m 0.34596 291998.2 3151982.5 01 YEAHS 4l03S_1S.sfc " m~ 
AERMOD180ll1 SPOT SIA.2016.PMlO.SUM Pf\1110 ANNUAL '" m 0.34053 291998.2 3151982.5 0 1 YEARS 42035_15.sfo " 17294 
AERMOD 18081 SPOT SIA_2013_PM10.SUM Pf\1110 ANNUAL '" m 0.33236 291933.4 3151987.4 0 1 YEARS 42035_13.ofc " 17l94 
AERMOD 18081 
AERMOD 18081 

SPOT SIA_5yn_PM25.SUM 
SPOT SIA.5yrs_PM25.SUM 

Pf\1125

•M• 
!ST-HIGHEST 24·HR 

ANNUAL '" '" 
m 
m 

1.69646 
0.34418 

291998.2 
291933.4 

3151982.S 
3151987.4 

0 5 YEARS 
0 5 YEARS 

42035.2012_2017.sfc 
42035_2012_2017.sfc " " 

17294 
17294 

AERMOD 18081 SPOT SIA_5yrs_S02.SUM "' lST-HIGHESTMAXOAllY 1-HR "' m 10.65755 291933.4 3151987.4 0 S YEARS 42035_2012_2017.sfc " 17294 
AERMOD 18081 SPOT SIA...2017.SOX.SUM "' 1-HR "' m 27.0!l186 292500 3150900 0 1711100142035_17.•fc " 17294 
AERMOD180Sl SPOT SIA_2012_50X.SUM "' 1-HR "' m 24.50283 292169.2 3151012.7 12022413 42035_12.•fc " 17294 
AERMOD 180Sl SPOT SIA...2015.SOX.SUM "' l·HR "' m 24.17509 291933.4 31S1987.4 16030917 420:15_15.sfc " 17294 
AERMOD 18081 SPOT SIA_2013_SOX.SUM '°' l·HR "' "' 21.08575 292119.4 3152015.7 1310311142035_13.sfc " 17294 
AERMOD 18081 SPOT SIA_2015_50X.SUM '°' 1-HR "' "' 10.74524 292700 3151000 15021003 42035_15.sfc " 17294 
AERMOO 18081 SPOT SIA_2015_SOX.SUM '°' 24-HR "' "' 1.83S•n 286250 315-1250 15050524 42035_15.sfc '" 17294 
AERMOD 18081 SPOT SIA_2015_S0X.SUM '°' 24-HR "' "' 1.64022 292900 3151100 16012124 42035.16.sfc '" 17294 
AERMOD180lll SPOT SIA_2017_50X.SUM '°' 24-HR "' "' 1.51728 288250 315£000 17051924 42035_17.sfc " 17294 
AERMOD 18081 SPOT SIA_2013_50X.SUM '°' 24-HR '" "' 1.57215 292119.4 3152015.7 13103124 42035_13.sfc '" 17294 
ArnMOD 18081 
AERMOD 18081 
AERMOD 18081 

SPOT SIA_2012_SOX.SUM 
SPOT SIA..,.2015.SOX.SUM 
SPOT SIA_2013_50X.SUM 

"' '"' '"' 
24-HR .,, .,, "' '" '" 

"' "' "' 

1.5-1252 
9.84134 
9.400-l2 

286750 
292900 

292119.4 

31~000 

3151100 
3152015.7 

12032024 42035_12.sfc 
16012124 42035_16.sfc 
13103112 42035_13.sfc 

" " " 
17294 
17294 
17294 

AERMOD 18081 SPOT SIA_2017_SOX.SUM '"' 3-HR '" "' 9.03002 292500 3150900 17111903 42035_17.sfc " 17294 
AERMOD 18081 SPOT SIA...2012...SOX.SUM '"' 3-HR '" "' 8.15751 292159.2 3151012.7 12022415 42035_12.sfc " 17294 
AERMOD 18081 SPOT SIA_2015_50X.SUM '"' 3·HR "' m 3.$.8333 292700 3151000 15021003 42035_15.sfc " 17294 
AERMOO 18081 SPOT Sl"-.2017.SOX.SUM '"' ANNUAL "' m 0.06108 291911.8 3152007.9 0 1 YEARS 42035.17.•fc " 17294 
AERMODlSOSl SPOT SIA_2016_SOX.SUM '"' ANNUAL "' m 0.0553 291911.8 3152067.9 o1 YEARS 42035_15.sfc " 17294 
AERMOD 18081 SPOT SIA_2015_50X.SUM '"' ANNUAL "' m 0.05103 284750 31$4750 0 1 YEARS 42035_15.sfc " 17294 
AERMOD 18081 SPOT Sl"-_2013_sox.suM '"' ANNUAL "' "' 0.0437 290907.8 3152nD.9 0 1 YEARS 42035_13.sfc " 17294 
AERMOO 180Sl SPOT SiA_2012_SOX.SUM '"' ANNUAL "' "' 0.04262 291911.8 3152067.9 0 1 YEARS 42035_12.sfc " 17294 

SPOT Offshore Sl•nlflconl Impact Analysis Modtl Ruultl - Sot.ty Zone•• Modol llo<lndory, Buav4203S MET 112-20-181 

'" '" "' "' 
188.88 
91.68 " " 

188.9 
91.7 

lST-HIGHESTMAllO"-llY 1-HR 
3-HR 

24-HR 
ANNUAL 

All 
All 

All 
All 

m 
m 

"'m 

10.65 
9,84 

'·M 
0.05 

" " " " 

10.7 ...,.. 
'·' 

25.0 
137% 

·~ "" "' 
PM10 
PMlO 

24-HR 
ANNUAL "' "' 

m 
m 

2.16 
0.37 " " '·' o.• "" ·~ 

'""PM25 
1ST·HIGHEST24·HR 
ANNUAL "' "' 

'·ro 
0.34 " " '·' '·' '·' '·'l•hr N02 Impacts Include emergency generator and fire water pump• at annual average N02 emission rate. 

ARM2 with minimum and maximum N02/NO• ra!los ol O.S and 0.9, respect!vely, used for NO• to N02 conve,..lon, 



SPOT Offshore NAAQS Anolysll Romito· SofetyZono as Medel Bour>d1ry, Buoy 42035 MET {12-20.18) 
Modol 

AERMOD 18081 


AERMOD 18081 

AERMOO 18081 


AERMOD 18081 

AERMOD 19081 


AERMOD 19081 

AERMOD 18081 


AERMOD 18081 

llERMOD18081 


AERMDD 18081 


AERMDD 1808l 

AERMOD1808l 


AERMOD 18081 

AERMOD 15081 


AERMOD 18081 


AERMOO 18081 

AERMOOlBD!!l 


AERMOD18001 


AERMOD 18081 

AERMOD18001 


AERMOD 18081 


AERMOD 18081 

AERMOO 18081 


AERMOD 18081 

AERMOO 18081 


AERMOD1S081 


AERMOD 18081 


file 
SPOT NAAQS_Syrs_N02.SUM 

SPOT NAAO.S_Syrs_N02.SUM 
SPOT NMQS_5yrs_N02.SUM 

SPOT NMQS_2012_NOX.SUM 
SPOT NMQS.J_016_NOX.SUM 

SPOT NAAQS.J_Ol7_NOX.SUM 

SPOT NAAO.S_201S_NOX.SUM 

SPOT NAAO.S_2013_NOX.SUM 
SPOT NAAO.S_2013_NOX.SUM 
SPOT NAAQS_2015_NOK.SUM 

SPOT NAAQS_2017_NOK.SUM 

SPOT NAAOS_2016_NOX.SUM 
SPOT NAAQS.J_012_NOK.SUM 

SPOT NAAQS_2012_NOX.SUM 

SPOT NMQS.J_016_NOX.SUM 
SPOT NMQS_2017_NOX.SUM 

SPOT NAAO.S_2015_NOX.SUM 
SPOT NAAQS.J_013_NOX.SUM 

SPOT NAAQS_5yrs_PM25.SUM 

SPOT NAAO.S_Syrs_PM2S.SUM 
SPOT NAAQS_Syrs_PM25.SUM 

SPOT NAAQS_Syr•_PM25.SUM 
SPOT NMOS_Syrs_PM2S.SUM 
SPOT NMQS_5yrs_PM25.SUM 

SPOT NAAQS_5yrs_S02.SUM 

SPOT NMOS_Syrs_502.SUM 
SPOT NMQ5_5yrs_S02.SUM 

Pollutant Av.roe• Group Conc/Oep East (X) North (Y) Elev Hiii 
N02 BTH-HIGHESTMAX DAILY 1-HR 110.24755 291933.4 3151987.4 
N02 8TH·HIGHESTMAX DAILY l·HR OFFSITE'" 12.269SS 306000 3164000 


BTH·l!IGHESTMAX DAILY l·l!R SPOT 
 110.2422 291933.4 3151987.4
'"' ANNUAL 9.657a9 291933.4 n519S7.4'"' ANNUAL "' 9.27174 292082.4 3152005.1'"' ANNUAL "' 1UB787 291933.4 3151987.4'"' ANNUAL "' 7.95266 292082.4 3152005.1'"' ANNUAL '" 7.45106 29U37.7 3152742.1'"' ANNUAL OFFSrTE'" 0.54819 304500 9163500
'"' ANNUAL OfFSrTE 0.54033 305500 3165500
'"' ANNUAL OFFSITE 0.53991 305000 3165000
'"' ANNUAL OFFSITE 
 0.48849 305500 3165000
'"' ANNUAL OFFSITE 0.45061 305000 3165000
'"' ANNUAL 9.52862 291933.4 3151987.4'"' ANr./UAL ·~ 9.23082 292082.4 3152005.1•ro•'"' ANNUAL •ro• s.86371 291933.4 3151987.4'"' ANNUAL •ro• 7.92538 292082.4 3152005.1'"' ANNUAL SPOT 7.40895 291237.7 3152742.1'"' lml·HIGHEST 24-HR PM25 0.99702 291991:1.2 3151982.5 
PM25 BTl!·HIGl!EST24-l!R OFFSrTE"' 0.07386 305500 3164500 

PM2S srn-mGHEST24-l!R SPOT 
 0.996SS 291998.2 3151982.5 
PM25 ANNUAL 0.34582 29193M 3151987.4 
PM2S '"ANNUAL OFFSITE 0.02045 305000 3165000 

PM25 ANNUAL 
 0.;..1418 291933.4 3151987.4 

4TH·HIGHESTMAXDAILY l·HR 2.84046 291911.8 3152067.9'"' 4TH·HIGHESTMAXDAILT l·l!R OFFSITE 0.36477 305000 3153500
'°' 4rn-HIGHESTMAX DAILY 1-HR SPOT 
 2.84007 291911.8 3152067.9'"' 

ltl~i!~~lfil~lml~l~~~*tl~l~t\l~lW&llm•11~~1i~i~&!ti~~W4t[~Y~lfi~Nl~~-rt
N02 8TH·HIGl!ESTMAXOAILY l·HR ALL lST 110.25 55.25 166.5 l&a B9% 

)'lOx J\NNUJ\l ALL lST 9.66 6.15 15.B 100 16% 

4TH·HIGHESTMAXOAILY l·HR All 55.5"' '" '"' 
PM25 8TH·HIGHEST24-HR ALL m >.OO 21.7 22.7 ,.,PM25 ANNUAL ALL 03' ... " "' "All olfslte platforms located within SOl<m of tho SPOT project locallon Included. 


l·hr N02 fmp•cts Include •m•'f•n<v generator and fire water pumps at annual averaie N02 emission rate. 

ARM2 w~h minimum •nd m••lmum NOi/NOx r•tloo of 0.5 ond 0.9. re•peotlvely, used for NOxto N02 conversion. 


PM2.5 and N02 background values are lrom Galveston monitor (AQS 48-167-1034, 2015-2017 v.>lu"" used). 


502 background volues "'" from T••as cttv Ball Park monitor (AO.S 48-167·0005, 2015-2017 value< used I. 


Time"• 0 STEARS 
0 STEARS 
0 STEARS 
0 1 TEARS 
0 1 TEARS 
0 1 YEARS 
o 1 TEARS 
0 l TEARS 
0 lYEJ\RS 
0 1 TEARS 
0 1 TEARS 
0 1 TEARS 
0 1 TEARS 
0 1 TEARS 
0 1 TEARS 
0 1 YEARS 
0 1 TEARS 
0 l YEARS 
0 5 TEARS 
0 5YEARS 
OSYEJ\RS 

05YEJ\RS 

OSYEJ\RS 
0 STEARS 
0 5 TEARS 
0 5 TEARS 
0 STEARS 

MetFne Sources Groups ~eceptors 


42035.J_012.J_017.sfc 26 3 17294 

4<035_2012_2011.sfc 26 17294 

42035_2012_2017.sfc 26 17294 

42035_12.$fc 26 17294 

42035_16.$fC 26 172')4 

42035_17.sfc 26 172')4 

42035_15.sfc 26 172')4 

42035_13.sfc 25 172')4 

42035_U.sfc 26 17294 

42035_15.sk 26 17294 

42035_17.•ft 26 17294 

42035_16.slc 26 17294 


42035_12.•fc 26 17294 

42035_12.<fc 25 17294 

42035_16.sfc 26 17294 

42035_17.sk 26 17294 

42035_15.sfc 26 172')4 

42035_13.sk 26 17294 

42035_2012.)_017.sfc 25 172')4 

42035_2012_2011.sfc 26 172')4 

42035_2012_2017.sfc 26 17294 

4203S_20ti_2017.sfc 25 17294 

42035.J-012_2017.sfc 26 17294 

42035_2012_2017.sfc 26 17294 

4203S_20U_2017.sfc 26 17294 

42035.J_012.J_017.src 26 17294 

42035.)_012_2017.sk 26 17l94 


http:42035.)_012_2017.sk
http:42035_13.sk
http:42035_17.sk
http:42035_15.sk
http:12-20.18


S!'OT Offshore lncrom•nt Anolysls Rosults. SllfotvZono os Mcdol Bound'•ry, Buoy42035 MET (12-21).1&) 

Model Fiie Polllllant Avera&• Group R•nk Cone/Pep ~.,t (X) Nori~ (YI Elev Hiii Flag Time MetFne Sources Groups Receptors 

AERM001S081 SPOT lnotement._2012..NOX.SUM NOX ANNUAL ALL 1ST 9.65739 291933.4 3151987.4 0 0 1 YEARS 42035_12.<fc 26 3 17294 

AERMOO 1S081 SPOT lncrement_2016_NOX.SUM NOX ANNUAL AlL 1ST 9.27174 29208:1_.4 3152005.1 0 1 YEARS 42035_15.<fc <6 17294 

AERMOD 1S081 SPOT ln""m•nt..2017_NOX.SUM NOX ANNUAL 11.lL 1ST 8.88787 291933.4 3151987.4 o 1 YEARS 42035_17.<fc 26 17294 

AERMOO 18081 SPOT lncrement_2015_NOX.SUM NOX ANNUAL 7.95266 292082.4 3152005.1 0 1 YEARS 42035_15.sfc 26 17294
'" m
AERMOO 18081 SP0Tlncrl!ment_2013_NOX.SUM NOX ANNUAL 7.45106 291237.7 3152742.1 0 1 YEARS 42035_13 • .ic 26 17294'" mAERMOO 18081 SPOTlncrl!menl..).013_NOX.SUM NOX ANNUAL OFFSITT 1ST 0.54819 31)1500 3163500 0 1 YEARS 42035_13.sfc 26 17294 
AERMOO 18081 SP0Tlncrl!ment_2015_NOX.SUM NOX ANNUAL OFFSITE 1ST 0.54033 305500 3165500 0 1 YE"'RS 42035_15 • .ic 26 17294 
AERMOO 18081 SPOTlncrl!menl..).017_NOX.SUM NOX ANNUAL OFFSITT lST 0.53991 305000 3165000 0 1 YEARS 42035_17.sl< 26 17294 
AERMOO 18081 SPOT lnc..ment_2015_NOX.SUM NOX ANNUAL OFFSITE 1ST Q48849 305500 3165000 0 1 YEARS 42035_16.sfc 26 17294 
AERMOD 18081 SPOT lncrl!menl..).012_NOX.SUM NOK ANNUAL OFFSJTE 1ST 0.45061 305000 3165000 0 1 YEARS 42035_12.sfc 26 17294 
AERMOO 1S081 SPOT lnc,.ment_2012~0X.SUM NOX ANNUAL SPOT 1ST 9.52862 291933.4 3151987.4 0 1 YEARS 42035_tt.sfc 26 17294 
AERMOD 1S081 SPOT lncrement_2016_NOK.SUM NOX ANNUAL SPOT 1ST 9.23082 292082.4 3152005.1 0 1 YEARS 42035_16.sfc 26 17294 
AERM00180BJ. SPOT lncrement_2017~0X.SUM NOX ANNUAL SPOT 1ST 8.86371 291933.4 3151937.4 0 1 YEARS 42035_17.sfc 26 17294 
AERMOO 1S081 SPOT lncrement_2015_NOX.SUM NOX ANNUAL SPOT 1ST 7.92538 292082.4 3152005.1 0 1 YEARS 42035_15.<fc 26 17294 
AERMOO 18081 SPOT lncrement_2013_NOX.SUM NOX ANNUAL SPOT 1ST 7.40896 291237.7 3152742.1 0 1 YEARS 42035_13.sfc 26 17294 
AERMOO 18081 SPOT lncrement_2013_PMF.SUM PMF 24-HR All 2NO 1.859 292000 3152100 Hl20524 42035_13.sk 26 17294 
AERMOO 18081 SPOTlnc"'ment_2015_PMF.SUM PMF 24-HR All 2ND 1.80889 292000 3152000 15070124 42035_1s..ir: 25 17294 
AERMOO 18081 SPOTlncrement_2017_PMF.SUM PMF 24-HR ALL 2NO 1.4961 292082.4 315200S.1 17020224 42035_17.sfc 26 17294 
AERMOO 18081 SPOTlncrl!ment_2012_PMF.SUM PMF 24-HR ALL 2NO 1.46347 W1998.2 3151982.5 12010624 42035_12.sfc 26 17294 
AERMOD 18001 SP0Tlncrement_2016_PMF.SUM PMF 24"HR ALL 2NO 1.30597 292119.4 315201S.7 1601S124 42035_16.•fc 26 17294 
AERMOD 1SOS1 SPOT lncrement_2015_PMF.SUM PMF 24"HR OFFSITT 2NO D.24432 305500 3164500 15101324 42035_15.sfc 26 17294 
AERMOO 18081 SPOT lncrement_20U_PMF.SUM 24-HR OFFSITT 2NO 0.21946 305500 3164000 130519l4 42035_13.sfc 26 17294 
AERMOO 1SOS1 SPOT lnct•ment_2017_PMF.SUM 24·HR OFFSITE 2NO 0.19635 305500 3164000 17051824 42035_17.sfc 26 17294 '"' 
AERMOD 1S081 SPOT lncrement._2012..PMF.SUM '"' 24"HR OFFSITE 2NO 0.16287 304500 3163000 12120424 42035_ti.sfc 26 17294 
AERMOO 1SOS1 SPOT lncrement_2016_PMF.SUM '"' 24-HR OFFSITE 2NO 0.14605 307000 3165000 16031324 42035_15.sfo 26 17294 
AERMOO 1S081 SPOT lncrernent_2013_PMF.SUM 24"HR SPOT 2NO 1.as591 292000 a15noo 13120524 42035_13.sfc 17294 
AERMOO 18081 SPOT lncrement_2015_PMF.SUM '"' 24"HR SPOT 2NO 1.S087B 292000 3152000 15070124 42035_15 • .ic 26 17294 
AERMOO 18081 SPOT lncrement_2017_PMF.SUM '"' 24-HR SPOT 2ND 1.49307 292082.4 3152005.1 17020224 42035_17.sfc 26 17294 
AERMOO 18081 SPOT lncrernent._2012..PMF.SUM '"' 24-HR SPOT 2ND 1.46307 291993.2 3151982.5 12010624 42035_12 • .ic 25 17294 
AERM0018081 SPOT lncrl!rnent_2016_PMF.SUM '"' 24-HR SPOT 2ND 1.W571 292119.4 3152015.7 16013124 42035_16 • .ic 25 17294 
AERMOO 18081 SPOT lncrement_2012_PMF.SUM ANNUAL All 1ST 0.37248 291933.4 3151987.4 0 1 YEj\RS 42035_12 . .ic 26 17294 

'"' 26 

'"' 
AERMOO 18081 SPOT lncrement._2017_PMF.SUM '"' ANNUAL ALL lST Q35392 291933.4 3151937.4 0 1 YEARS 42035_17.•fc 26 17294 
AERMOO 18081 SPOT lncrement_201S_PMF.SUM '"' ANNUAL II.LL lST 0.3482 291998.2 3151932.5 0 1 YEARS 42035_1s . .rc 26 17294 
AERMOD 18081 SPOT lncremont_2016_PMF.SUM '"' ANNUAL ALL lST 0.34248 291998,2 3151982.5 0 1YEAFIS 42035_16.sfc 26 17294 
AERMOO 1S081 SPOT lncrement_2013_PMF.SUM '"' ANNUAL 0.335 291933.4 3151987.4 0 1 YEARS 42035_13.sfc 26 17294'" mAERM001SOS1 SPOT lncrement_2017_PMF.SUM '"' ANNUAL OFFSITE 1ST 0-02363 3o;ooo s16sooo 0 1 YEARS 42035_17 • .rc 26 17294 
AERMOO 18081 SPOT lncrement_2013_PMF.SUM '"' ANNUAL OFFSITE 1ST 0.02345 305000 3164500 0 1 YEA.RS 42035_13.sfc 26 17294 
AERMOO 18081 SPOT lncrement_2015_PMF.SUM '"' ANNUAL OFFSll'E 1ST 0.02337 305500 3165500 o 1 YEARS 42035_15.slc 26 17294 
AERMOO 18081 SPOT lncrement_2016_PMF.SUM '"' ANNUAL OFFSTTE 1ST 0.02124 305500 3165000 0 1 YEARS 42035_16.<fc 26 17294 
AERMOO 18081 SPOT lncrernent._2012..PMF.SUM '"' ANNUAL OFFSITE 1ST 0.01922 305000 3165000 0 1 YEARS 42035_12.<fc 26 17294 
AERMOO 18081 SPOT lncrement_<012_PMF.SUM '"' ANNUAL SPOT lST 0.37118 291933.4 3151987.4 0 1 YU.RS 42035_12 • .!c 25 17294 
AERMOO 18081 SPOT lncrement_2017_PMF.SUM '"' ANNUAL Sl'OT lST 0.35282 2919a3.4 3151987.4 0 1 YU.RS 42035_17 . .io 26 17294 
AERMOO 18081 SPOT lncrl!menl..).OlS_PMF.SUM '"' ANNUAL SPOT lST D.3.WOO 291998.2 3151982.5 01 YEMS 42035_15 • .ic 26 17294 
AERMOD 19081 SPOT lncrement_2016_PMF.SUM '"' 11.NNUAl SPOT lST Q340S3 291998.2 3151982.5 01YEA.RS 4l035_16.'1'< 25 17294 
AERMOO 18081 SPOT lncrement_2013_PMF.SUM '"' ANNUAL SPOT lST 0,35235 291933.4 3151987.4 0 1 YEARS 42035_13.•fc 26 17294'"' 

SPOTOfhhore Increment Anotvsls Rosulto. ~_,_·Zone .. Mod•l Bounderv. 8uov 4"-035 MET 112-20·1&! 

24-HR 1.86 

m '·''"' •M> ANNUAL '" '" 0.37 

,,. 
'" " "All 011511~ plotforrns located within .50km of the SPOT project lor:atlon Included. All con•ervotlV<>ly •«Urned to consume lnc:r•ment. 

http:01YEA.RS
http:42035_13.sk
http:42035_17.sl


SPOT Of&ho,. MERA ond st.le Pr<>l>flrtv Un• Anolyols bo111ts - Soi.ty zone H Madol Baundorv, Buoy<U035 MET (12-20-18) 

Model 

AERMOD 18081 
AERMOD 18081 

AERMOO 18081 

AERMOD 18081 
AERMOD 18081 

file 
SPOT SPL & MERA....2013_BENZ.SUM 
SPOT SPL & MERA_2016_BENZ.5UM 

SPOT SPL & MERA_201S_BENZ.SUM 

SPOT SPL & MERA_2017_BENZ.SUM 
SPOT SPL & MERA_2012_BENZ.SUM 

Pollutant 

"m
"m"m
"m"m 

Averase 

l·HR 
l·HR 

l·HR 

l·HR 
1·HR 

Group 

"' "' "' "' "' 

Rank 

m 
m 
m 
m 
m 

Cono/Dep Em(X) NorthM 'w 
2.63064 2s1n4 3151206 
<.58636 <91647.9 3151129.7 

2.4961 <9<119.4 3152015.7 

2A6n9 292119.4 3152015.7 
2.36824 291e19.2 3151079.7 

Hiil "•
" 

Time Menne 

1301200142035_13.sfc 
1603181142035_16.sfc 
15011912 421)j5_15.sfc 

17051205 42035_17.sfc 
12022114 42035_12.sfc 

Sources Groups R1><&plors 

" ' 17294 

" 17294 

" 17294 

" 17294 

" 17294 
AERMOD 1&181 SPOT SPL & MERA_2012_BENZ.SUM BENZ ANNUAL '" m 0.11352 291933.4 3151987.4 o 1 YEARS 42035_12.sk " 17294 
AERMOD 1&181 SPOT SPL & MERA_2017_BENZ.SUM ·~' ANNUAL '" m 0.10895 291933-4 3151987.4 0 1 YEARS 42035_17.sfc " 17294 
AERMOD18001 SPOT SPL & MERA....2015_BENZ.SUM BENZ ANNUAL "' m o.10886 W1998.l 315198l.S 0 1 YEARS 42035_15.sfc " 17294 
AERMOD 18081 SPOT SPL & MERA_2016_BENZ.SUM BENZ ANNUAL '" m 0.10528 292082.4 3152005.1 0 1 YEARS 42035_16.sfc " 17294 
AERMOO 1BOB1 SPOT SPL & MERA_2013_BENZ.SUM BENZ ANNUAL '" "' 0.09971 291933.4 3151987.4 0 1 YEARS 42035_13.ri<: " 17W4 
AERMOD 18081 SPOT SPL & MERA_.2017_H2S.SUM "" 1-HR '" "' 1.2n2B m~ 3150900 1711190142035_17.<fo 17294 
AERMOD 18081 SPOT SPL & MERA....2012_H2S.SUM "" l·HR '" m 1.15701 W2169.2 31S101l.7 12022413 42035_12.<fc 17294 
AERMOD 18081 SPOTSPL & MERA....2016_H2S.SUM "" l·HR '" m 1.13596 291933.4 3151987.4 16030917 42035_16.sk 17294 
AERMOD 18081 SPOTSPL & MERA_.2013_H2S.SUM "" 1-HR '" "' 0.99744 292119.4 3152015.7 1310311142035_U.sfc 17294 
AERMOD 18081 SPOT SPL & MERA_2015_H2S.SUM "" 1-HR '" m 0.5246 m= 3151000 15021003 42035_15.sf• 17294 
AERMOD 18081 SPOT SPL& MERA....2017_S02.SUM '"' l·HR "' m 27.09186 m= 3150900 1711190142035_17.sfo '" 17294 
AERMOP180aJ. SPOT SPL & MERA_2012_S02.SUM '"' l·HR '" m 24.50283 292169.2 3151012.7 12022413 42035_12.sk '" 17294 
AERMOD 18081 SPOT SPL & MERA...2016.)02.SUM '"' 1-HR "' "' 24.17509 291933.4 3151987.4 1603l'l917 42035_16.•k '" 17294 
AERMOD 18081 SPOT SPL & MERA_2013_S02.SUM ro' l·HR '" m 21.08S76 292119.4 31S<015.7 1310311142035_13.slc '" 17294 
AERMOD 18081 SPOT SPL & MERA...201s...so2.sUM ro' 1-llR '" "' 10.74624 292700 3151000 15021003 42035_15.sfo '" 17294 

SPOTOfhh.... MERA •nd Siii!• Pr-rtv Un• Anofvsl• RHults -Set.ty zone .. Model eoundorv. BU<nl 42035 M£Tl12·:Z0.1Bl 

"" 1-HR 1.27 1% stole Property 

BENZ 1-HR <.63 "00 0.1% Slale Health Effects 
BENZ ANNUAL "'m 0.11 '' 0.03% State Health Effect<"·' "" 



Visual Effects Screening Analysis for 
Source: SPOT 
Class I Area: San Bernard NWR 

Level-1 Screening*** *** 
Input Emissions for 

Particulates 8.10 TON/YR 

NOx (as N02) 223.00 TON/YR 

Primary N02 0.00 TON/YR 

Soot 0.00 TON/YR 

Primary S04 0.00 TON/YR 


**** Default Particle Characteristics Assumed 

Transport Scenario Specifications: 

Background Ozone: 0.04 ppm 

Background Visual Range: 20.00 km 

Source-Observer Distance: 52.00 km 

Min. Source-Class I Distance: 52.00 km 

Max. Source-Class I Distance: 70.00 km 

Plume-Source-Observer Angle: 11. 25 degrees 

Stability: 6 

Wind Speed: 1.00 m/s 


RESULTS 

Asterisks {*) indicate plume impacts that exceed screening criteria 

Maximum Visual Impacts INSIDE Class I Area 
Screening Criteria ARE NOT Exceeded 

Delta E Contrast 
========:=:== ============ 

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
======== ===="'==== 

SKY 10. 84. 52.0 84. 2.00 0.089 0.05 o.ooo 

SKY 140. 84. 52.0 84. 2.00 0.027 0.05 -0.001 

TERRAIN 10. 84. 52.0 84. 2.00 0.005 0.05 o.ooo 

TERRAIN 140. 84. 52.0 84. 2.00 0.001 0.05 0.000 


Maximum Visual Impacts OUTSIDE Class I Area 
Screening Criteria ARE NOT Exceeded 

Delta E Contrast 
====::======== ============ 

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume 
======== ======== 

SKY 10. 70. 49.4 99. 2.00 0.094 0.05 o.ooo 

SKY 140. 70. 49.4 99. 2.00 0.029 0.05 -0.001 

TERRAIN 10. 60. 47. 6 109. 2.00 0.007 0.05 o.ooo 

TERRAIN 140. 60. 47. 6 109. 2.00 0.002 0.05 o.ooo 





