
● ● ●  Appendix B 

● ● ●  B-1 

Appendix B. Refinery Identification Maps



● ● ●  Appendix B 

● ● ●  B-2 

 



● ● ●  Appendix B 

● ● ●  B-3 



● ● ●  Appendix C 

● ● ●  C-1 

Appendix C. AERMOD Modeling 
Contours



● ● ●  Appendix C 

● ● ●  C-2 

1,3-Butadiene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-3 

Acetaldehyde Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-4 

Acrolein Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-5 

Ammonia Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-6 

Benzene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-7 

Carbonyl Sulfide Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-8 

Ethylbenzene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-9 

Formaldehyde Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-10 

Hydrogen Cyanide Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-11 

Hydrogen Sulfide Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-12 

NOx Maximum 1-hour Average Concentrations (µg/m3), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-13 

SOx Maximum 1-hour Average Concentrations (µg/m3), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-14 

Styrene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-15 

Toluene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-16 

VOC Maximum 1-hour Average Concentrations (µg/m3), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-17 

Xylenes Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-18 

1,3-Butadiene 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-19 

Acetaldehyde 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-20 

Acrolein 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-21 

Ammonia 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-22 

Benzene 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-23 

Carbonyl Sulfide 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-24 

Ethylbenzene 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-25 

Formaldehyde 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-26 

Hydrogen Cyanide 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-27 

Hydrogen Sulfide 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-28 

NOx 5-Year Average Concentrations (µg/m3), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-29 

 
SOx 5-Year Average Concentrations (µg/m3), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-30 

Styrene 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-31 

Toluene 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-32 

VOC 5-Year Average Concentrations (µg/m3), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-33 

Xylenes 5-Year Average Concentrations (ppb), Tesoro Refinery, Carson 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-34 

1,3-Butadiene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-35 

Acetaldehyde Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-36 

Acrolein Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-37 

Ammonia Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-38 

Benzene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-39 

Carbonyl Sulfide Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-40 

Ethylbenzene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-41 

Formaldehyde Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-42 

Hydrogen Cyanide Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-43 

Hydrogen Sulfide Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-44 

NOx Maximum 1-hour Average Concentrations (µg/m3), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-45 

SOx Maximum 1-hour Average Concentrations (µg/m3), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-46 

Styrene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-47 

Toluene Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-48 

VOC Maximum 1-hour Average Concentrations (µg/m3), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-49 

Xylenes Maximum 1-hour Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-50 

1,3-Butadiene 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-51 

Acetaldehyde 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-52 

Acrolein 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-53 

Ammonia 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-54 

Benzene 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-55 

Carbonyl Sulfide 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-56 

Ethylbenzene 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-57 

Formaldehyde 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-58 

Hydrogen Cyanide 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-59 

Hydrogen Sulfide 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-60 

NOx 5-Year Average Concentrations (µg/m3), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-61 

SOx 5-Year Average Concentrations (µg/m3), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-62 

Styrene 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-63 

Toluene 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-64 

VOC 5-Year Average Concentrations (µg/m3), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 



● ● ●  Appendix C 

● ● ●  C-65 

Xylenes 5-Year Average Concentrations (ppb), Tesoro Refinery, Wilmington 

 

 

Worst-Case Scenario Using 2015 Emissions and 2012-2016 MET Data 


	Contents
	Introduction
	Rule 1180 Requirements for Fenceline Monitoring Plans
	Summary of Monitoring Plan for Tesoro LAR Carson and Wilmington Operations

	1. Fenceline Air Monitoring Coverage (or Spatial Coverage)
	1.1 Identify the Facility’s Proximity to Sensitive Receptors
	1.1.1 Geographical Setting
	1.1.2 Topography and Meteorology
	1.1.3 Stationary Pollution Sources
	1.1.4 Sensitive Receptors

	1.2 Describe Historical Facility Emission Patterns and Pollutant Hotspots
	1.2.1 Operations and Processes within the Facility’s Perimeter
	1.2.2 On-Site Emissions Sources and Emissions Levels
	1.2.3 Summary of Modeling Results


	2. Fenceline Air Monitoring Equipment Description
	2.1 Select Sampling Locations Along the Perimeter of the Facility
	2.2 Select Fenceline Air Monitoring Equipment that is Capable of Continuously Measuring Air Pollutants in Real-time
	2.2.1 Pollutant Detection Limits
	2.2.2 Point Monitors
	2.2.3 Operations and Maintenance
	UVDOAS
	FTIR
	Aethalometer
	H2S Point Analyzer
	Maintenance and Failure Plan

	2.2.4 Excluded Pollutants


	3. Quality Assurance
	3.1 Quality Assurance Procedures for Data Generated by the Fenceline Air Monitoring System
	3.2 Quality Assurance Project Plan
	3.3 Routine Equipment and Data Audits

	4. Data Presentation to the Public
	4.1 Educational Material that Describe the Objectives and Capabilities of the Fenceline Air Monitoring System
	4.2 Description of all Pollutants Measured and Measurement Techniques
	4.3 Description of Background Levels for All Pollutants Measured and Provide Context to Levels Measured at the Fenceline
	4.4 Procedures to Upload the Data and Ensure Quality Control
	4.5 Further Information to Guide Public Understanding
	4.6 Means for the Public to Provide Comments and Feedback, and Procedures to Respond
	4.7 Quarterly Data Summary Reports, Including Relationship to Health Thresholds, Data Completeness, Instrument Issues, and Quality Control Efforts

	5. Notification System
	6. References
	Appendix A. Fenceline Air Monitoring Plan Checklist (and Section in This Plan Where the Topic is Discussed)
	Appendix B. Refinery Identification Maps
	Appendix C. AERMOD Modeling Contours


