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Mr. Binder, 

 

 Clean Air Council (“CAC”), Environmental Integrity Project (“EIP”), Citizens for 

Pennsylvania’s Future (“PennFuture”), Clean Water Action, Group Against Smog and Pollution 

(“GASP”) and Sierra Club (collectively, the “Commenters”) submit the following comments on 

Proposed Plan Approval PA-04-007-00740A (“Application”), regarding Shell Chemical 

Appalachia LLC (“Shell”) and its proposed petrochemical facility (“Facility”) in Potter and 

Center Townships, Beaver County, Pennsylvania. 

 

Clean Air Council is a non-profit environmental organization headquartered at 135 

South 19th Street, Suite 300, Philadelphia, Pennsylvania 19103.  For more than 40 years, the 

Council has fought to improve air quality across Pennsylvania.  The Council has members 

throughout the Commonwealth who support its mission to protect everyone’s right to breathe 

clean air. 

 

 EIP is a national nonprofit organization headquartered at 1000 Vermont Avenue NW, 

Suite 1100, Washington, D.C. 20005, and with staff in Pittsburgh and Philadelphia.  EIP is 

dedicated to advocating for more effective environmental laws and better enforcement.  EIP has 

three goals: (1) to provide objective analyses of how the failure to enforce or implement 

environmental laws increases pollution and affects public health; (2) to hold federal and state 

agencies, as well as individual corporations, accountable for failing to enforce or comply with 

environmental laws; and (3) to help local communities obtain the protection of environmental 

laws. 
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PennFuture is a public interest, membership organization whose purposes include 

advocating and litigating on behalf of clean air and public health in Pennsylvania.  PennFuture 

works to create a just future where nature, communities, and the economy thrive.  By conducting 

strategic campaigns for policy change and by enforcing laws, PennFuture is the guardian of the 

environment and public health as well as the most effective advocate for a clean economy.  A 

significant focus of PennFuture’s work relates to protecting and improving Pennsylvania’s air 

quality. 

 

Clean Water Action is a one million member organization of diverse people and groups 

joined together to protect our environment, health, economic well-being and community quality 

of life.  Clean Water Action’s goals include clean, safe and affordable water; prevention of 

health threatening pollution; creation of environmentally safe jobs and businesses; and 

empowerment of people to make democracy work.  Clean Water Action organizes strong 

grassroots groups and coalitions and campaigns to elect environmental candidates and solve 

environmental and community problems. 

 

GASP is a non-profit citizens’ group in Southwestern Pennsylvania working for a health, 

sustainable environment.  Founded in 1969, GASP has been a diligent watchdog, educator, 

litigator, and policy-maker on many environmental issues, with a focus on air quality in the 

Pittsburgh region. 

 

 The Sierra Club is America's oldest, largest, and most influential grassroots 

environmental organization, and our Pennsylvania Chapter has over 23,000 members throughout 

the Commonwealth.  Sierra Club’s mission is to explore, enjoy and protect the planet, and Sierra 

Club works to defend the environment at all levels of government including U.S. Congress, state 

legislatures, and state and federal courts. 

 

 The Commenters raise concerns associated with the proposed Shell facility including but 

not limited to expected emissions and health impacts of various types of air pollution including 

particulate matter (“PM”), nitrogen oxides (“NOx”), volatile organic compounds (VOCs), sulfur 

dioxide (“SO2”), and hazardous air pollutants (“HAPs”) such as benzene, formaldehyde, toluene, 

and hexane.  Further, Shell must 1) correct its LAER analysis for controlling VOC emissions; 2) 

recalculate its VOC emissions from flaring activities; 3) specifically identify the emission credits 

intends to purchase in its application; 4) purchase emission reduction credits from the Pittsburgh-

Beaver Valley nonattainment area; and 5) correct deficiencies in its air quality modeling 

analyses.  The Commenters contend that the Department cannot approve Shell’s application 

unless these conditions are satisfied. 

 

 

I. Background 

 

 A. Shell Chemical Appalachia LLC – Proposed Petrochemical Facility 

 

 On March 28
th

, 2015, the Pennsylvania Department of Environmental Protection 

(“Department”) published in the Pennsylvania Bulletin its intent to issue Air Quality Plan 
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Approval: PA-04-00740A to Shell for the construction of a petrochemicals complex in Potter 

and Center Townships, Beaver County.
 1

 

 

 The proposed facility will convert ethane to ethylene and polyethylene.  The facility will 

consist of an ethylene manufacturing process, three (3) polyethylene manufacturing lines, three 

(3) natural gas-fired combustion turbines, and various auxiliary and support equipment.  

Potential emissions from the proposed facility have been limited to the following: 

 

Table 1: Proposed Facility Potential to Emit (PTE)
2
 

 

Pollutant Potential Annual Emissions (tpy) 

Nitrogen Oxides (NOx) 348 

Carbon Monoxide (CO) 1,012 

Filterable Particulate Matter (PM) 71 

Particulate Matter Less Than 10 Microns in 

Diameter (PM10) 

164 

Particulate Matter Less Than 2.5 Microns 

in Diameter (PM2.5) 

159 

Sulfur Oxides (SOx) 21 

Volatile Organic Compounds (VOCs) 522 

Hazardous Air Pollutants (HAPs) 30.5 

Ammonia (NH3) 152 

Carbon Dioxide Equivalents (CO2e) 2,248,293 

 

  

 B. The Industrial Legacy of the Lower Beaver Valley Air Basin 

 

 The proposed facility will be located in Potter and Center Townships near the Ohio River 

in Beaver County.  Beaver County is within the Pittsburgh-Beaver Valley area, which also 

includes the counties of Allegheny, Armstrong, Butler, Fayette, Greene, Lawrence, Washington, 

and Westmoreland.  Beaver County also encompasses Lower Beaver Valley air basin as 

delimited by Pa. Code § 121.1.
3
  Beaver County is currently designated nonattainment for the 

2006 PM2.5 national ambient air quality standard (NAAQS) and the 1997 and 2008 8-hour ozone 

standards.
4
 

 

                                                 
1
 45 Pa. B. 1523-24 

2
 45 Pa. B. 1518, 1520. 

3
 Lower Beaver Air Basin – All of Beaver County except for the following political subdivisions: 

Darlington Borough, Darlington Township, Economy Borough, Frankfort Springs Borough, 

Franklin Township, Hanover Township, Independence Township, Marion Township, New 

Sewickley Township and South Beaver Township.  
4
 See Attachment B. 
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Though the proposed facility will physically replace the Horsehead zinc smelter, a 

significant source of lead emissions,
5
 the proposed facility will emit nearly eight times (8x) as 

much VOC as the former Horsehead smelter.
6
  These emissions will add to the cumulative 

impacts of the existing industrial activity, plus any impacts from other infrastructure and goods 

movement, such as ship traffic on the adjacent Ohio River and air pollution from rail yards. 

 

 The proposed facility will also be sited near several other industrial complexes, including 

a BASF manufacturing facility and NOVA Chemicals Beaver Valley facility.  These areas are 

located directly adjacent to and within one (1) mile of the proposed facility site.  The FirstEnergy 

Bruce Mansfield coal-fired power plant and the FirstEnergy Beaver Valley nuclear plant are 

located approximately four (4) miles southwest of the proposed site, in Shippingsport, PA. 

 

 Portions of the NOVA Chemicals site, presently owned by the Lyondell Environmental 

Custodial Trust, required remedial measures between 1999 and 2001 due to soil and groundwater 

contamination.
7
  The primary pollutants involved included benzene, toluene, ethylbenzene, 

xylene, and styrene.  EPA has determined that human exposure to contaminants is unlikely, but 

acknowledges groundwater monitoring data is insufficient to determine contaminant migration 

and that further remedial investigations will be required.
8
 

 

 

II.  Public Health Considerations 

 

 A. Pollutants of Concern 

 

The residents of Beaver County are particularly vulnerable to the adverse effects of air 

pollution.  Beaver County has a higher median age (45.5 years) in comparison to the state 

average (40.1 years).  Approximately nineteen percent (19%) of the population is above the age 

of sixty-five (65).  Older adults are more likely to be susceptible to heart and lung disease, 

cancers, and other health conditions.  Further, more people in Beaver County are hospitalized for 

asthma than other Pennsylvania counties.  Lung cancer and heart disease mortality rates in 

Beaver County also exceed the national average.
9
 

 

                                                 
5
 Drew Michanowicz et al., PRETA Air Report: Hazardous Air Pollutants, Pittsburgh Regional 

Environmental Threats Analysis (August 2013). 
6
 Shell Chemical Appalachia LLC, Air Quality Plan Approval Application, February 2015 

Update, Appendix B, 24-26.   
7
 U.S. EPA Region 3, Mid-Atlantic Corrective Action Facilities: Nova Chemical Factsheet, 

http://www.epa.gov/reg3wcmd/ca/pa/webpages/pad068730225.html (last visited May 14, 2015). 
8
 Id. 

9
 Bureau of Health Statistics and Research, Pa. Dep’t of Health, Health Status Indicators for 

Pennsylvania Counties and Health Districts 2009/10 Report (2009) (reporting 56.2 lung cancer 

deaths per 100,000 deaths in Beaver County versus the national average of 50.5 per 100,000 

deaths; 293 heart disease deaths per 100,000 death in Beaver County versus the national average 

of 249 per 100,000 deaths). 
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 Due to expected levels to emissions, the proposed facility will be regulated as a major 

source of air pollution.  As stated above, the facility is expected to emit significant amounts of 

pollutants, including NOx, SO2, PM2.5, and VOCs.  Given the vulnerability of residents in Beaver 

County, it is important to understand the specific health impacts implicated by these pollutants.  

As discussed below, human exposure to NOx, SO2, PM2.5 and ozone has been linked to increased 

risk of adverse respiratory and cardiovascular symptoms and increased mortality rates.
10

 

 

 1. Particulate Matter 

 

 Health risks associated with PM largely depend on the size of particle involved.  Current 

research shows that long-term exposure to PM10, even at lower concentrations, is associated with 

increases in cardiovascular mortality.
11

  However, exposure to PM2.5 may be of greater concern 

due to the increased pathways to the lungs and bloodstream.  Exposure to PM2.5 has been shown 

to be associated with increased emergency room visits, hospitalizations, missed work and school 

days due to exacerbated asthma or related respiratory complications.
12

  PM2.5 exposure has also 

been shown to increase risks for chronic obstructive pulmonary disease (“COPD”), heart disease, 

stroke, and cardiopulmonary mortality.
13

 

 

 2. Ozone  

 

 Ground-level ozone is known to cause respiratory health problems, and reduce lung 

capacity.  Children are particularly vulnerable to outdoor ozone exposures due to greater 

amounts of time spent outdoors, especially during the summer season.  A recent study conducted 

in the greater Seattle area observed positive associations between ground-level ozone and 

increased emergency room visits for asthma-related cases, suggesting that children with asthma 

are at greatest risk.
14

  In addition, high concentrations of ground-level ozone have been found to 

be associated with nearly ten to twenty percent (10%-20%) of all respiratory-related hospital 

visits and emergency room admissions in the U.S.
15

 

 

 3. Nitrogen Oxides 

 

 Individuals exposed to NOx are more likely to report respiratory issues such as coughing, 

shortness of breath or difficulty breathing, wheezing, and increased emergency room visits for 

                                                 
10

 National Center for Environmental Assessment – RTP Division, Office of Research and 

Development. 
11

 Robin C. Puett et al., Chronic particulate exposure, mortality, and coronary heart disease in 

the nurses’ health study, 168 Am. J. Epidemiology 1161 (2008). 
12

 Id. 
13

 Meredith Franklin et al., The role of particle composition on the association between PM2.5 

and mortality, 19 Epidemiology 680 (2008). 
14

 T.F. Mar & J.Q. Koenig, The relationship between visits to emergency departments for asthma 

and ozone exposure in Greater Seattle, Washington, 103 Annals of Allergy, Asthma, and 

Immunology 474 (2009). 
15

 U.S. EPA, Asthma, www.epa.gov/asthma (last visited May 14, 2015). 
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asthma and other respiratory complications, such as COPD.
16

  Health impacts of NOx on children 

are more serious when compared to those in adults because of a child’s smaller body mass and 

higher breathing rates.  Additionally, some studies have indicated that there is an increase in 

respiratory-related mortality among individuals with higher exposures to NOx.
17

 

 

 4. Sulfur Dioxide 

 

 Similar adverse health effects have been noted in studies on exposures to SO2.  Short-

term exposures to SO2 can lead to a twenty-percent (20%) increase in emergency room visits and 

admissions for respiratory complications.
18

  Other studies have found that odds of suffering from 

cardiopulmonary disease are thirty-percent (30%) higher in those who are exposed SO2.
19

  Long-

term exposures to SO2 have greater health implications even at lower concentrations.  Affected 

individuals are at risk for respiratory arrest, increased cancer risk and death, and adverse prenatal 

and neonatal outcomes.
20

 

 

 5. Hazardous Air Pollutants 

 

 Lastly, exposures to hazardous air pollutants (HAPs) at sufficient concentrations and 

duration may increase an individual’s chances of developing cancer, in addition to other serious 

health effects such as damage to the immune system, neurological damage, reproductive and 

developmental impacts, and respiratory issues.
21

  Pollutants of concern include benzene, 

ethylbenzene, formaldehyde, hexane, toluene, and xylene.  Health effects can vary with the 

duration of exposures.  Exposure pathways can also vary.  Though inhalation of HAPs is 

common, exposure can also result from direct skin contact, and eating and drinking contaminated 

food and water.
22

 

 

 B. Cumulative Health Impacts 

 

 As stated above, the proposed facility will be located several other industrial interests.  

Collectively, these large sources of air and water pollution present potential combined impacts to 

human and environmental health.  To evaluate the cumulative health impacts, long-term studies 

                                                 
16

 J. Just et al., Short-term health effects of particulate and photochemical air pollution in 

asthmatic children, 20 European Respiratory J. 899 (2002). 
17

 Denis Zmirou et al., Time-series analysis of air pollution and cause-specific mortality, 9 

Epidemiology 495 (1998). 
18

 J.L. Peel et al., Ambient air pollution and respiratory emergency department visits, 16 

Epidemiology 164 (2005). 
19

 Douglas W. Dockery et al., Association of air pollution with increased incidence of ventricular 

tachyarrhythmia recorded by implanted cardioverter defibrillator, 113 Envtl. Health 

Perspectives 670 (2005). 
20

 Sharon Sagiv et al., A time-series analysis of air pollution and preterm birth in Pennsylvania, 

1997-2001, 113 Envtl. Health Perspectives 602 (2005) 
21

 U.S. EPA, About Air Toxics, http://www.epa.gov/airtoxics/allabout.html (last visited May 14, 

2015). 
22

 Id. 
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of the area in question should be conducted to understand any and all correlations between the 

maximum lifetime exposures to the pollutants involved and the maximum individual lifetime 

health risks generated. 

 

 

III.  Control of Emissions of NOx and VOCs 

 

A. Shell Must Correct its LAER Analysis and Evaluate Fenceline Monitoring as a 

LAER Technology for Controlling VOC Emissions 

 

 Because Shell’s proposed project is a major source of VOCs in a nonattainment area, it 

must evaluate control technologies to achieve the lowest achievable emission rate (LAER) for 

VOCs.  However, in conducting its LAER analysis for equipment leaks of VOCs, Shell failed in 

two primary ways.  First, it conducted the analysis in reverse order.  Rather than examining other 

sources and state implementation plans and selecting the most stringent emission limitations 

available, Shell selected the controls it thought to be appropriate and then compared these to 

other sources and state implementation plans. 

 

 Second, as a consequence of this flawed analysis, Shell failed to consider one very 

important control technology: fenceline monitoring.  Similar facilities to Shell’s project have 

successfully implemented fenceline monitoring technology and have used it to improve and fill 

gaps in their leak detection and repair (LDAR) programs.  EPA has also described the benefits of 

fenceline monitoring as a control technology for petrochemical plants and refineries on a number 

of occasions over the years and has most recently included it as a control technology in its 2014 

proposed Clean Air Act rulemaking for refineries. 

 

 Shell must revise its application in order to conduct a proper LAER analysis in which it 

properly considers the most stringent emission limitations available and evaluates fenceline 

monitoring as a LAER technology for VOC emissions. 

 

1. LAER Requires Applicants to Identify the Most Stringent Emission Limitations 

 

 The Clean Air Act requires that sources subject to new source review in a nonattainment 

area must achieve LAER.
23

  The proposed source must determine LAER on a case-by-case basis 

in one of two ways, whichever is more stringent: “the most stringent emission limitation which is 

contained in the implementation plan of any State for such class or category of source, unless the 

owner or operator of the proposed source demonstrates that such limitations are not achievable” 

or “the most stringent emission limitation which is achieved in practice by such class or category 

of source.”
24

  According to one legal treatise, “[t]he source has the responsibility to investigate 

all available and pending control technologies for consideration as LAER, including technologies 

being implemented in other similar source categories that could be transferred.”
25

 

 

                                                 
23

 See 42 U.S.C. § 7503(a)(1). 
24

 42 U.S.C. § 7501(3); 25 Pa. Code 121.1. 
25

 David R. Wooley & Elizabeth M. Morss, Clean Air Act Handbook § 4:8 (2014). 
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2. Shell Conducted Its LAER Analysis for Equipment Leaks Improperly 

 

 In its LAER analysis for equipment leaks, Shell approached the LAER analysis in reverse 

order.  Rather than seeking out the most stringent limitation contained in a state implementation 

plan or achieved in practice by another source, Shell instead proposed a set of LDAR controls 

that it thought to be appropriate, eliminated any controls that it found to be “technically 

infeasible,” and then compared these controls to the technologies contained in state 

implementation plans and achieved by other sources.
26

  Specifically, Shell compared its proposed 

LDAR controls to “the states most likely to have the most stringent emission limits” and to one 

Chevron facility.
27

 

 

 This is precisely the opposite of what the LAER standard requires.  Rather than 

determining what controls the applicant thinks would be appropriate and feasible and then 

comparing them to a handful of states and one other source, the applicant must first determine 

the controls that are the most stringent overall, based on reviews of state implementation plans 

and other sources.  Once the applicant has determined which controls are the most stringent, only 

then may the applicant select those controls. 

 

 Because of this important shortcoming, Shell must revise its application to include a 

proper LAER analysis, starting first with an assessment of the most stringent controls in state 

implementation plans and at other sources in the same category. 

 

3. Shell Must Evaluate Fenceline Monitoring as a LAER Technology for Controlling 

Equipment Leaks and Other Fugitive Emissions 

 

 The fact that Shell’s analysis fails to comply with the Clean Air Act is reason enough for 

it to conduct a new analysis.  But there are tangible effects of this improper analysis as well: by 

starting the analysis with the controls that Shell believed to be appropriate, Shell effectively 

limited the universe of controls that it would analyze.  Specifically, Shell only looked at LDAR 

controls and managed to miss another control that has been shown effective in reducing fugitive 

emissions at other sources: fenceline monitoring.  For this reason, in revising its LAER analysis 

for equipment leaks, Shell must evaluate fenceline monitoring as a LAER control. 

 

 Fenceline monitoring is an important technology that petrochemical plants and refineries 

have employed in combination with LDAR programs to detect, quickly repair, and thereby 

reduce fugitive emissions of VOCs and other pollutants.  Fenceline monitoring on its own is not 

a substitute for LDAR programs; rather, it serves as a backstop to LDAR and fills gaps that 

LDAR might miss or simply cannot address.  As the U.S. Environmental Protection Agency 

(EPA) recently stated in the preamble to its air rulemaking on refineries, 

 

[f]enceline monitoring will identify a significant increase in emissions in a timely 

manner (e.g., a large equipment leak or a significant tear in a storage vessel seal), 

                                                 
26

 Shell Chemical Appalachia LLC, Air Quality Plan Approval Application: Petrochemicals 

Complex 5-136-37, 5-137-42 (2015). 
27

 Id. at 5-137-42. 
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which would allow corrective action measures to occur more rapidly than it would 

if a source relied solely on the traditional infrequent monitoring and inspection 

methods.
28

 

 

 In a 2006 workshop on fugitive emissions, EPA staff and scientists discussed similar 

shortcomings to LDAR that fenceline monitoring and other passive techniques could help to 

address: 

 

The goal of monitoring at refineries and chemical plants, which will have fugitive 

emissions, is to reduce leaks to a level as low as possible. This is generally 

accomplished with a Leak Detection and Repair (LDAR) program. Typically, 

these programs rely on the use of an organic vapor analyzer (flame ionization 

detector) to check each component, which is time consuming and costly. In 

addition, some points in a plant are difficult if not impossible to get close enough 

to with the hand-held wand to obtain a measurement. 

 

*** 

 

To obtain more information, a hybrid system that combines the video camera with 

a passive FTIR spectrometer can be used to locate, speciate, quantify, and 

determine flux rate. The video camera provides wind direction and speed while 

the spectrometer identifies the chemicals present and their concentration. 

 

The camera is rapidly being adopted by industry, and a new alternative work 

practice for leak detection is being finalized.
29

 

 

In other words, fenceline monitoring makes LDAR more effective and thereby reduces the 

emissions of VOCs and pollutants. 

 

 Fenceline monitoring is also a required LAER technology because a number of 

petrochemical plants and refineries have successfully employed it over the past several decades.  

For example, in 1997, the Tosco Corp. Rodeo Refinery (now the Phillips 66 San Francisco 

Refinery) installed a fenceline monitoring system using open-path Fourier Transform Infrared 

(OP-FTIR) configurations on the north and south fencelines of the plant.
30

  The systems monitor 

                                                 
28

 Petroleum Refinery Sector Risk and Technology Review and New Source Performance 

Standards, 79 Fed. Reg. 36,879, 36,920 (June 30, 2014). 
29

 EPA, VOC Fugitive Losses: New Monitors, Emission Losses, and Potential Policy Gaps, 2006 

International Workshop 7-8 (2006), available at 

http://www.epa.gov/ttnchie1/efpac/documents/wrkshop_fugvocemissions.pdf; see also id. at viii 

(“the leak detection and repair (LDAR) programs typically do not measure tanks and difficult to 

access plant areas. Whole plant measurements can identify problem areas that are not being 

monitored and allow them to be addressed. Direct measurement of plant emissions is a way to 

identify areas for improvement, not necessarily a replacement for emission factor estimations. 

The issue should not be framed in an either/or fashion.”). 
30

 Id. at D-3. 
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twenty-six different compounds at different concentration levels, at a monitoring frequency of 

every five minutes, and will sound an alarm if a concentration level is exceeded.
31

  In addition, 

the system has a “spectral library” of over 300 chemicals, which it monitors and reports on a 

monthly basis.
32

   Nearly twenty years later, the system is still in place and reporting real-time 

data.
33

 

 

 Two petrochemical plants that have more recently installed fenceline monitoring systems 

are the Shell Deer Park refinery and chemical plant in Deer Park, Texas, and the Flint Hills 

Resources chemical plant in Port Arthur, Texas.  The Shell Deer Park facilities installed the 

fenceline monitoring system as a result of a July 2013 consent decree with EPA for Clean Air 

Act violations.
34

  The fenceline monitoring system includes an “open-path ambient air monitor to 

measure and record benzene concentrations in the ambient air at the Covered Facilities' southeast 

fence line” and a meteorological station to record weather variables simultaneously.  Both 

devices monitor on a five-minute frequency.  Should the system trigger a “Screening Condition,” 

the operator will begin a field investigation within twenty-four hours, using portable detectors 

and cameras to identify the source of the emissions.
35

 

 

 The Flint Hills Resources chemical plant also maintains a fenceline monitoring system as 

a result of a settlement with EPA for Clean Air Act violations in March 2014.
36

  As part of the 

consent decree, Flint Hills Resources maintains two fenceline monitoring systems, each of which 

is equipped with a one-hour gas chromatograph, which monitors concentrations of benzene and 

1,3-butadiene on an hourly frequency, and a fifteen-minute gas chromatograph, which monitors 

concentrations of benzene at a frequency of every fifteen minutes.
37

  Should any of these 

monitors reach the “Action Level,” Flint Hills Resources personnel will conduct an investigation 

within twenty-four hours to identify the source of the emissions.
38

  During this investigation, the 

personnel will “[c]ontact the LDAR Group for leak detection assistance.  LDAR technicians can 

assist using their TVA or a FLIRT IR Gas Detection Camera.”
39

 

 

                                                 
31

 Id. 
32

 Id. 
33

 See Fenceline.org, Phillips 66 Rodeo Refinery Fence Line Data, 

http://www.fenceline.org/rodeo/data.php (last visited May 14, 2015). 
34

 See EPA, Shell Deer Park Settlement, http://www2.epa.gov/enforcement/shell-deer-park-

settlement (last visited May 14, 2015). 
35

 See Consent Decree, App. 2.9, United States v. Shell Oil Co., No. 4:13-cv-2009 (S.D. Tx. July 

10, 2013), available at http://www2.epa.gov/sites/production/files/2014-07/documents/sdp-

cd.pdf. 
36

 See EPA, Flint Hills Resources, Port Arthur Clean Air Act Settlement, 

http://www2.epa.gov/enforcement/flint-hills-resources-port-arthur-clean-air-act-settlement (last 

visited May 14, 2015). 
37

 See Consent Decree, App. 5.1, at 1, United States v. Flint Hill Resources Port Arthur, LLC, 

No. 1:14CV169 (E.D. Tx. March 20, 2014). 
38

 Id., App. 5.1, at 2-3. 
39

 Id., App. 5.1, at 3. 
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 In fact, the Flint Hills Resources plant originally installed its fenceline monitoring system 

between 2003 and 2004.  Prior to its acquisition by Flint Hills Resources, the Huntsman-Port 

Arthur Aromatic and Olefin Facility undertook the installation of a fenceline monitoring system 

to detect concentrations of VOCs, including benzene, ethylene, propylene, 1-3 butadiene, 

cyclohexane, isobutene, and n-butene.
40

  The installation and maintenance of the monitors were 

part of an “agreed final judgment” with the State of Texas and included two Perkin-Elmer type 

automated gas chromatographs installed at different locations along the fenceline, operating at a 

frequency of at least every hour.
41

  Hunstman also agreed to collect meteorological data in 

conjunction with these monitors at a frequency of every five minutes.
42

 

 

 Based on these examples, it is clear that fenceline monitoring is an emission limitation 

that is “achieved in practice” by other sources within the category of Shell’s proposed project.  

For this reason, Shell must return to its LAER analysis and properly evaluate fenceline 

monitoring among the controls for fugitive emissions of VOCs at its facility. 

 

 B. Shell Has Underestimated VOC Emissions from Flaring Activities 

 

 Shell’s emission calculations unlawfully underestimate the proposed facility’s potential 

to emit from the facility’s High Pressure (HP) Header System flares and Low Pressure (LP) 

Header System flares.  First, Shell has unlawfully underestimated emissions of all criteria 

pollutants based on unenforceable operational limits on each flare systems’ potential to emit.  

Second, Shell assumes that the Low Pressure Thermal Incinerator will achieve 99.9 percent% 

destruction efficiency without any evidence to support this representation.  The Department must 

address Shell’s inaccurate emissions calculations by 1) including federally and practically 

enforceable emission limits and operational limits on each flare systems potential to emit and 2) 

requiring Shell to demonstrate and verify that the LP incinerator will achieve the destruction 

efficiency represented in the permit application. 

 

1. Flare System Background 

 

The facility will have three flare systems; the HP Header System, the LP Header System, 

and the Spent Caustic Vent Incinerator.  Our analysis of Shell’s emission calculations focus on 

the HP Header System and the LP Header System  

 

HP Header System 

 

The HP Header System is designed to “have a total relieving capacity of 1800 metric tons 

per hour.”
43

  The system will have two ground flares (HP Ground Flares) each rated at 150 

metric tons per hour and one elevated flare rated at 1500 metric tons per hour.
44

   

                                                 
40

 See Agreed Final Judgment, Att. A, State of Texas v. Huntsman Petrochemical Corp., No. 

GV301473 (Tx. Dist. Ct. May 13, 2003). 
41

 Id., Att. A, at 3. 
42

 Id. 
43

 Shell Chemical Appalachia LLC, Air Quality Plan Approval Application 3–22 (Feb. 2015). 
44

 Id. at 3–22 - 3–23. 
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 Shell’s application estimates that this system will release 227.22 tons of VOCs per year.
45

  

Shell’s estimate is based on a projected flow rate of 1.17 metric tons per hour of VOC to the 

ground flares (1.9 metric tons of waste gas based on Shell’s representation that 60% of the gas 

routed to the flare is comprised of VOCs) and that no waste gas will be routed to the elevated 

flare.
46

  

LP Header System 

 

 The LP Header system is designed to have “a total relieving capacity of 84 metric 

tons/hr.
47

  The system will have thermal incinerator with a rated capacity of no less than 10 

metric tons/hr and a multipoint ground flare with three independent headers with capacities of 45 

metric tons/hr, 22 metric tons/hr, and 7 metric tons/hr.
48

  

 

 Shell’s application estimates that this system will release 15.51 tons of VOCs per year.
49

  

Shell estimate is based on a projected flow rate to the LP Thermal Incinerator of 1.8 tons per 

hour (it is unclear what the total gas flow rate is because Shell has not provided this information 

in the permit application).  Shell’s estimate of VOC emissions from this unit assumes that the 

incinerator will achieve 99.9% destruction efficiency.
50

 

 

2. The Department Must Amend Shell’s Permit To Include Federally And Practically 

Enforceable Limits on Emissions From Shell’s Flares That Are Based On Shell’s 

Plan Approval Application Representations 

 

The Department must amend Shell’s proposed plan approval to include clear, federally 

and practically enforceable limits for the facility’s HP Header System and LP Header System to 

ensure that actual emissions do not exceed the amount Shell represented in its application.  

Operators must estimate releases from new emission units based on the unit’s “potential to 

emit.”
51

  Pennsylvania’s regulations define the potential to emit as “the maximum capacity of a 

source to emit a pollutant under its physical and operational design.”
52

  EPA guidance explains 

that the potential to emit must be based on the unit’s maximum physical and operational design 

and can only be constrained for New Source Review (NSR) calculations if the permit includes 

limits that are federally and practically enforceable.
53

   EPA further explains that an emission 

                                                 
45

 Id. at Appendix B, B–56, Table B–38 (Shell calculates that the ground flares in the HP system 

will release 226.0 tons of VOC per year and the elevated flare will release 1.22 ton per year).  
46

 Id. at Appendix B, B–11, Table B–3 & B–56, Table B–38. 
47

 Id. at 3–23. 
48

 Id. 
49

 Id. at App. B, B–54, Tables B–37 & B–56, Table B–38 (Shell calculates that LP Thermal 

Incinerator will release 15.46 tons of VOC per year and the LP Ground Flare  will release 0.05 

tons of VOC per year). 
50

 Id. at Appendix B, B–54, Table B–37. 
51

 25 PA. CODE § 127.203a(a)(1)(i)(B). 
52

 25 PA. CODE § 121.1. 
53

 U.S. EPA, New Source Review Workshop Manual; Prevention of Significant Deterioration 

and Nonattainment Area Permitting A–4 - A–9 (1990); Memorandum From Terell E. Hunt, 
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limit is only practically enforceable if the permit includes operational limits that are verifiable, 

e.g. operating hours, fuel consumption, etc.   

 

Shell’s application estimates annual emissions from the facility’s HP header system and LP 

header system based on waste gas flow rates that are much lower than physical or operational 

design capacity of each system.  As discussed above, Shell estimated emissions from the HP 

system assuming that that the average waste gas flow rate would be 1.9 metric tons per hour 

whereas the system’s capacity is 1800 metric tons per hour.  Similarly, Shell estimated emissions 

from the LP header system assuming that the waste gas flow rate would be 1.8 tons of VOC per 

hour, whereas the system’s capacity is 84 metric tons per hour.  The proposed plan approval does 

not include emission limits or operational limits on the waste gas flow rate to each header system 

based on these representations.
54

  Therefore, the application unlawfully underestimates the 

potential to emit from each header system.  The Department must address this legal deficiency 

by amending the application to include annual emission limits for each flare system that are 

based on Shell’s emission calculations and operational limits on the waste gas flow rate to assure 

that the limits are practically enforceable.  Alternatively, the Department must require Shell to 

recalculate annual emissions from each flare system based on its maximum operational and 

design capacity. 

 

3. The Department Must Require Shell To Verify The Destruction Efficiency it 

Assumes for the LP Incinerator 

 

The Department must require Shell to verify with testing data and other monitoring 

evidence that the LP incinerator will achieve the destruction efficiency Shell assumed to estimate 

VOC emissions.  Flares and incinerators control VOC emissions by combusting waste gas which 

includes VOCs and converting the material into carbon dioxide and, or, carbon monoxide.
55

  The 

percentage of material that is converted to carbon dioxide or carbon monoxide is referred to the 

destruction efficiency of the unit.
56

  Traditionally, EPA has assumed that a well operated flare 

can achieve 98% destruction efficiency, meaning that only 2% of the VOCs routed to the flare 

are released to the atmosphere.
57

  To achieve this level of destruction efficiency, EPA recently 

found that the waste gas must have a minimum heat value of 270 btu/scf, or 380 btu/scf for waste 

gas with high levels of olefins and hydrogen.
58

   

 

                                                                                                                                                             

Associate Enforcement Counsel, Air Enforcement Division, Office of Enforcement and 

Compliance Monitoring, U.S. EPA, to John S. Seitz, Director, Stationary Source Compliance 

Division, Office of Air Quality Planning Standards, U.S. EPA, Guidance on Limiting Potential to 

Emit in New Source Permitting (June 13, 1989) (citing United States v. La. Pac. Corp., 682 F. 

Supp. 1122 (Oct. 30, 1987)).  
54

 Draft Permit 47-52. 
55

 U.S. EPA, Compilation of Air Pollutant Emission Factors; Volume 1: Stationary and Area 

Point Sources, Section 13.5 (Apr. 19, 2015). 
56

 Id. 
57

 Id. 
58

 Petroleum Refinery Sector Risk and Technology Review and New Source Performance 

Standards, 79 Fed. Reg. 36,879, 36,908 (June 30, 2014). 
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The application does not include any operating limits on the heat value of the waste gas 

routed to LP Incinerator.  Further, Shell’s own representations in the LAER analysis section of 

the application states that the LP Incinerator will only achieve 99.5% destruction efficiency.
59

  

Adjusting Shell’s emissions calculations for this alone would mean that the LP incinerator would 

release 77.55 tons of VOCs, 5 times more than Shell’s estimate.  Therefore the Department must 

require Shell to justify its assumption that the flare will achieve 99.9% destruction efficiency and 

verify its performance with periodic monitoring or recalculate its emissions based on 99.5% 

destruction efficiency as represented by Shell in its application. 

 

 

IV. Emission Reduction Credits 

 

A. Shell’s Plan Approval Should be Denied for Failing to Identify the Emission 

Reduction Credits it Intends to Purchase, as Required by 25 Pa. § Code 127.206(d)  

 

25 Pa. Code § 127.206(d) sets conditions related to emission reduction credits (ERCs) 

that the operator must fulfill before the Department “may issue a plan approval for the 

construction” of a new facility.  Section 127.206(d)(1) requires a plan approval to “demonstrate 

that the proposed facility either has or will secure the appropriate ERCs which are suitable for 

use at the specific facility.”
60

  This section also states that “ERCs shall be identified in a 

Department approved and Federally enforceable permit condition for the ERC generating 

source.”
61

 

 

Shell’s proposed plan approval includes a section entitled “ERC general requirements” 

that purports to address the requirements of section 127.206.
62

  This section merely states that 

Shell “shall secure 400 tons of NOx, 620 tons of VOC, and 159 tons of PM2.5 ERCs.”
63

  It 

continues that “ERCs shall be properly generated, certified by the Department and process 

through the registry in accordance with 25 Pa. Code § 127.206(d)(1).”  Shell’s plan approval 

fails to “identify” specific ERCs that will be purchased or even facilities from which it may buy 

ERCs.  Therefore, Shell’s plan approval needs to be corrected to provide specific information 

about the source of their ERCs before it can be legally approved by the DEP.  In an attempt to 

demonstrate compliance with section 127.206(d)(1), Shell states in its application that “ [u]pon 

transfer, the Owner/Operator shall provide the Department with documentation clearly 

specifying the details of the ERC transaction.”
64

  This averment does not satisfy the requirement 

that ERCs be identified in the plan approval submitted to the DEP.  

                                                 
59

 Shell Chemical Appalachia LLC, Air Quality Plan Approval Application 5–234 (Feb. 2015). 
60

 25 Pa. Code § 127.206(d)(1). 
61

 Id.  
62

 See Commonwealth of Pennsylvania Department of Environmental Protection Air Quality 

Program, Plan Approval No. 04-00740,  Section C, Site Level Plan Approval Requirements, p. 

23-24, available at, 

http://files.dep.state.pa.us/RegionalResources/SWRO/SWROPortalFiles/Shell/PA-04-

00740A%20Proposed.pdf (Plan Approval 04-00740A). 
63

 Id.  
64

 Id.  
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 B. Shell Must Comply with 25 Pa. Code § 127.208 and Source its Emission   

  Reduction Credits from within the Pittsburgh-Beaver Valley Metropolitan   

  Statistical Area 

 

 New facilities slated for construction that will be a major emitter of criteria pollutants in 

areas designated nonattainment must comply with nonattainment new source review (NNSR) 

permit requirements.
65

  The purpose of NNSR requirements is to ensure that emissions from new 

or modified major sources of air pollutants do not increase the level of pollution in areas 

currently out of compliance with the NAAQS.
66

  The Pittsburgh-Beaver Valley’s nonattainment 

status for ozone and annual PM2.5 triggers the NNSR regulations for the proposed facility’s 

VOCs, NOx, and PM2.5 emissions.
67

 

 

 The NNSR regulations require Shell to obtain ERCs, or emission offsets, for its 

emissions of NOx, VOCs, and PM2.5.
68

  The amount of ERCs that Shell must procure is 

determined using the facility’s projected potential to emit (PTE) for each of the implicated 

pollutants; those being NOx, PM2.5, and VOC.
69

  The PTE for each pollutant are as follows: 348 

tons of NOx, 159 tons of PM2.5, 522 tons of VOCs.
70

  The PTEs for each major pollutant 

triggered by the NNSR are multiplied by a ratio to determine the total amount of ERCs Shell 

must purchase for the proposed facility.
71

  The severity of the nonattainment status for the 

Pittsburgh-Beaver Valley MSA for each pollutant determines which ratio will be applied to each 

pollutant.
72

  The ratios applied to Shell’s proposed PTEs are 1.15 for NOx, 1 for PM2.5, and 1.15 

for VOC flue gas emissions and 1.3 for VOC fugitive emissions.
73

 Applying these ratios Shell’s 

reported PTEs, as well as an additional VOC fugitive emission calculation,
74

 the ERCs that Shell 

must acquire for the proposed facility are 400 tons for NOx, 159 tons for PM2.5, and 620 tons for 

VOCs.
75

 

 

 Under 25 Pa. Code 127.206(d)(2), Shell cannot operate the proposed facility until the 

required ERCs are purchased using the ERC registry and the Department certifies the required 

                                                 
65

 40 CFR 51.165; 25 Pa. Code §§ 127.201-127.218; Clean Air Council, “Health Impact 

Assessment of the Shell Appalachia Petrochemical Complex,” p. 22, 2015, available at, 

http://cleanair.org/sites/default/files/CAC%20HIA%20FINAL_0.pdf, (Clean Air Council HIA). 
66

 See 42 U.S.C.A. 7503(a)(1)(A). 
67

 42 USCA § 7503(a)(1)(A);Clean Air Council HIA, p. 22, 2015.  
68

 See 25 Pa. Code  §§  127.203; 127.205(4); 127.210. 
69

 25 Pa. Code §§ 127.205(4);  127.210. 
70

 See Plan Approval 04-00740A,  p. 15. 
71

 25 Pa. Code § 127.210(a). 
72

 See 25 Pa. Code § 127.210(a). 
73

 See Id; See also Environmental Protection Agency, “Status of SIP Requirements for 

Designated Areas, Pennsylvania Areas by Pollutant,” (2015), available at, 

http://www.epa.gov/airquality/urbanair/sipstatus/reports/pa_areabypoll.html (showing the 

nonattainment status for the Pittsburgh-Beaver Valley Area for different pollutants). 
74

 See Proposed Plan Approval 04-00740A, p. 15. 
75

 Proposed Plan Approval 04-00740A, p. 23. 
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ERCs.
76

  Shell must obtain these ERC credits from facilities in the Pittsburgh-Beaver Valley 

nonattainment area.
77

  If there are insufficient ERCs available for purchase from the Pittsburgh-

Beaver Valley area, forcing Shell to obtain ERCs from outside the Pittsburgh-Beaver Valley 

nonattainment area, these ERCs must be obtained from another NAAQS nonattainment area that 

(1) has an equal or higher nonattainment classification than the Pittsburgh-Beaver MSA and that 

(2) contributes to exceedances of the NAAQS in the Pittsburgh-Beaver MSA.
78

 

 

 Currently, the Pennsylvania ERC registry lists six facilities in Beaver County that have 

ERCs available for purchase.  They are 1) Horsehead Corporation’s Wheaton Power Plant; 2) 

Horsehead Corporation’s Zinc Smelter; 3) Darlington Brick and Clay; 4) Jewel Acquisition; 5) 

Armstrong World Industries; and 6) Tegrant Diversified Brands.  Washington County has six 

facilities listed on the Pennsylvania ERC registry.  They are 1) Allegheny Energy Supply 

Company, Unit 1; 2) Allegheny Energy Supply Company, Unit 2; 3) NRG Power Midwest, Unit 

1; 4) NRG Power Midwest, Units 2 & 3; 5) NRG Power Midwest Unit 4; and 6) World Kitchen, 

Inc.
79

 

 

 It is currently possible for Shell to source all of its ERCs for NOx from Beaver County.  

The total amount of ERCs currently available is 1,150.60 tons per year (tpy); Shell requires 400 

tpy.  Shell cannot completely source its ERCs for PM2.5 and VOCs from Beaver County.  Beaver 

County’s ERC total for PM2.5 is 79.15 tpy and the ERC total for VOCs is 120.45 tpy.  Shell’s 

total ERC for NOx and PM2.5 could be sourced from Washington County. Allegheny County 

cannot provide the total need for any of the ERC categories.  The sources in Allegheny County 

can be used to fulfill the remaining PM2.5 and VOC ERC requirements after the Beaver County 

or Washington County sources are exhausted. 

 

 The Pittsburgh-Beaver Valley nonattainment area is also located downwind from 

Jefferson County in Ohio, and Hancock and Brooke counties in West Virginia, identified 

together as the Steubenville-Weirton area.
80

  The Steubenville-Weirton area is designated as 

nonattainment for the following NAAQS: (1) 1997 annual PM2.5; (2) 2006 24-hour PM2.5; and (3) 

2010 1-hour SO2 (partial designation).
81

  This area is also designated as a maintenance area for 

the 1997 8-hour ozone standard.
82

  Any additional ERCs Shell needs to purchase outside of the 

Pittsburgh-Beaver Valley nonattainment area should be sourced from the Steubenville-Weirton 

area, as the area fulfills the requirements of 25 Pa. Code 127.208(11)(i)-(ii).  

 

                                                 
76

 25 Pa. Code § 127.206(d)(2). 
77

 25 Pa. Code §§ 127.208(8), 127.208(11)(i)-(ii). 
78

 42 USCA § 7503(c)(1); 25 Pa. Code § 127.208(11)(i)-(ii). 
79

 See Table 2.  
80

 Federal Highway Administration, Air Quality Transportation Conformity, “Steubenville-

Weirton, OH-WV 2006 PM2.5 Nonattainment Area Map,” available at, 

http://www.fhwa.dot.gov/environment/air_quality/conformity/reference/maps/pm25_2006/oh_w

v_steubenville-weirton.cfm 
81

 Clean Air Council HIA, p. 30. 
82

 Id.  
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Table 2: Registered ERCs in Pittsburgh-Beaver Valley MSA
83

 

 

County Facility ERCs (tons) 

Allegheny PPG Industries  VOC = 171.82 

Allegheny Sunoco Inc. (R&M) VOC = 25.16 

Allegheny Lindy Paving, Inc. VOC = 9.10 

NOx = 6.85 

PM2.5 = 1.77 

Allegheny Bellefield Boiler Plant PM2.5 = 52.68 

Allegheny Uni. Of Pittsburg Med. Center PM2.5 = 14.22 

Allegheny United States Steel Corp.  VOC = 46.30 

NOx = 577.30 

Beaver Horsehead – Wheaton Power 

Plant 

VOC = 9.00 

NOx = 899.60 

PM2.5 = 24.05 

Beaver Horsehead – Zinc Smelter VOC = 64.00 

NOx = 211.00 

PM2.5 = 34.10 

Beaver Darlington Brick and Clay VOC = 1.00 

NOx = 19.00 

Beaver Jewel Acquisition NOx = 7.0 

Beaver Armstrong World Industries VOC = 27.00 

NOx = 14.00 

PM2.5 = 21.00 

Beaver Tegrant Diversified Brands VOC = 19.45 

Butler INDSPEC Chemical Corp. NOx = 158.68 

Washington Allegheny Energy Supply Co. 

(Unit 1) 

VOC = 10.22 

NOx = 1432.40 

PM2.5 = 105.66 

Washington Allegheny Energy Supply Co. 

(Unit 2) 

VOC = 10.82 

NOx = 1558.90 

PM2.5 = 90.49 

Washington NRG Power Midwest, Unit 1 VOC = 2.93 

NOx = 784.99 

PM2.5 = 20.85 

Washington NRG Power Midwest, Unit 2 

& 3 

VOC = 7.39 

NOx = 1925.11 

PM2.5 = 50.56 

Washington NRG Power Midwest, Unit 4 VOC = 7.25 

NOx = 2065.25 

PM2.5 = 49.57 

                                                 
83

 Department of Environmental Protection, Commonwealth of Pennsylvania, “Certified 

Emission Reduction Credits in Pennsylvania’s ERC Registry,” March 2015.  Available at: 

http://www.portal.state.pa.us/portal/server.pt/document/1438794/erc_pa_report_pdf 
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Washington World Kitchen, Inc.  NOx = 131.43 

Steubenville-Weirton QSEM Solutions, Inc.  VOC = 13.66 

NOx = 326.50 

PM2.5 = 105.67 

 

 

C. The Emission Reduction Credits Obtained by Shell Must Improve the Air Quality in the 

Pittsburgh-Beaver Valley MSA 

 

 Emission reduction credits must be “surplus, permanent, quantified, and enforceable.”
84

 

The goal of the ERC program is that when a new source is created or an existing source is 

modified the “total allowable emissions from existing sources in the region, from new or 

modified sources which are not major emitting facilities, and the from proposed source will be 

less than total emissions from existing sources.”
85

  The ERC creation and purchase process 

ideally works to continually improve local air quality by reducing the baseline level of pollutant 

emission allowances in a given region. 

 

 The Pittsburgh-Beaver Valley area is consistently one of the worst areas for air quality in 

the United States, according to the American Lung Association’s “State of the Air” report.
86

  In 

2014 for the Pittsburgh-New Castle-Weirton area, there were only 27.7 fewer high ozone days 

than occurred in 1996.
87

  The change in 24-hour particulate pollution from 2000 to 2014 is 

slightly better, with 2014 experiencing 52.0 fewer nonattainment days.
88

  Siting the proposed 

facility in Beaver County will extend the legacy of poor air quality in a region that has long been 

home to industrial polluters.
89

 

 

 As an alternative to the ERC offset purchasing strategy laid out by the Commenters 

above in Section IV.B, the Pennsylvania Environmental Quality Board (EQB) should consider 

exercising its authority under 25 Pa. Code 127.206(b).  Section 127.206(b) states that the EQB 

may “proportionally reduce the quantity of registered ERCs not previously included in a plan 

approval, or may halt transfer activity, in a nonattainment area or through this Commonwealth 

only was necessary when the other measures required by the Clean Air Act and the act may fail 

to achieve NAAQS or SIP requirements.”
90

  The Pittsburgh-Beaver Valley nonattainment area 

                                                 
84

 25 Pa. Code § 127.207(1)(i)-(iv) 
85

 42 U.S.C.A. § 7503(a)(1)(A) 
86

 American Lung Association, State of the Air 2015, available at 

http://www.stateoftheair.org/2015/assets/ALA_State_of_the_Air_2015.pdf 
87

 Id. at http://www.stateoftheair.org/2015/states/pennsylvania/allegheny.html 
88

 Id. at http://www.stateoftheair.org/2015/states/pennsylvania/allegheny.html 
89

 See David Templeton and Don Hopey, “One of the Worst Areas,” Pittsburgh Post-Gazette 

(December 17, 2010), available at, http://www.post-gazette.com/news/health/2010/12/17/One-

of-the-worst-areas/stories/201012170177 
90

 25 Pa. Code  § 127.206(b) 
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has history of noncompliance with NAAQS.
91

  Therefore, since previous measures have been 

unsuccessful in achieving compliance, the EQB appears justified in invoking Section 127.206(b).  

 

 If the EQB applies 127.206(b) to the Pittsburgh-Beaver Valley area, Shell may be unable 

to purchase satisfy the NNSR requirements by purchasing ERCs.  The plan approval submitted 

by Shell does not contain specific reference to any ERCs it intends to purchase.  Therefore, Shell 

would instead have to find ways to reduce their estimated NOx, VOC, and PM emissions within 

its fenceline. 

 

 

V.  Air Quality Dispersion Modeling Data Analysis 
 

 A. Expert Report 

 

 In addition to the comments below, the Commenters have retained an expert to analyze 

the air quality modeling Shell relies upon to demonstrate that the anticipated emissions from its 

proposed facility will not significantly impact local air quality.  The expert’s report is attached in 

addition to his curriculum vitae.
92

 

 

 B. Modeling Protocol 

 

 Shell should gather more extensive background data for pollutant concentrations near the 

proposed site.  AERMOD modeling conducted by Shell used surface wind data from Beaver 

Valley Nuclear Generating Station (“BVNGS”) and upper-air data from Pittsburgh International 

Airport. On page 4-17 of Appendix C, Shell states that these data were recorded from 2006 to 

2010.  Since BVNGS data is being gathered continuously, more recent surface air data, such as 

data from 2010 to 2014, should be available and used in AERMOD modeling.  EPA Modeling 

Guidelines state that data from “consecutive years from the most recent, readily available 5-year 

period are preferred.
93

   

 

 Pages 4-8 of Appendix C of its application outlines data Shell has used for ambient air 

quality monitoring.  Some data that Shell has used for its modeling analysis was compiled from 

monitors as far as 30 miles away.  Shell acknowledges that there are no CO monitors in Beaver 

County and that data from the closer PM10 monitor, located in Beaver Falls, is incomplete.  The 

current modeled annual ambient concentration of PM10 in Table 11 of Appendix C is 15.7 μg/m
3
 

for prevention of significant deterioration (PSD) increment, and 0.27 μg/m
3
 for nearby Class I 

increment.  This concentration is close to the 17 μg/m
3
 significant impact level (SIL) and the 0.3 

μg/m
3
 Class I SIL.  Using data from a closer PM10 monitor and more recent meteorological data 

                                                 
91

 See Environmental Protection Agency, “Status of SIP Requirements for Designated Areas, 

Pennsylvania Areas by Pollutant,” (2015), available at, 

http://www.epa.gov/airquality/urbanair/sipstatus/reports/pa_areabypoll.html (showing the 

nonattainment status for the Pittsburgh-Beaver Valley Area for different pollutants). 
92

 See Attachment A. 
93

 40 C.F.R. Part 51, App. W, 8.3.1.2. 
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may exceed the PM10 SIL and the 24 hour Class I SIL.  The Department should not approve 

Shell’s permit until complete data from the closer PM10 monitor in Beaver Falls are available. 

 

 Furthermore, the facility’s Class I SIL analysis was not properly conducted and may be 

underestimated. Page 8-1 of Appendix C describes the methodology behind Shell’s Class I 

significant impacts analysis.  Shell has used AERMOD and an arc of receptors placed at one 

degree intervals, 50 km from the proposed Shell site.  The closest Class I area to the proposed 

facility is Otter Creek, located 200 km from the proposed Shell site.  EPA Modeling Guidelines 

recommend a long-range transport model be used at distances greater than 50 km.
94

  This is due 

to the fact that “at these far downwind distances, the steady-state Gaussian plume assumptions of 

models like ISCST3 and AERMOD are likely not valid and Long Range Transport (LRT) 

dispersion models are required.”
95

 

 

 Shell also underestimated NOx emissions in its modeling analysis.  On Page 4-4 of 

Appendix C, Shell states that NOx emissions from emergency flaring (malfunctions) were not 

modeled.  Emissions from flaring events can potentially release tons of NOx, VOCs, and HAPs. 

Beaver County is designated by EPA as nonattainment for 8-hour ozone, and ozone in the 

Beaver County MSA is NOx-limited.
96

  Due to this, any potential increase in NOx emissions 

should be recognized by the Department with increased scrutiny.  

 

 C. Monitoring Protocol 

 

 Shell acknowledges that there are no carbon monoxide monitors in Beaver County and 

that data from the closer PM10 monitor, located in Beaver Falls, is incomplete.
97

  Establishing 

accurate background concentrations is important when assessing the air quality of an area and the 

impact that a proposed facility will have on that area.  The Department should require complete 

data for PM10 from the Beaver Falls monitor or from on-site monitoring and should consider 

delaying approval until these data are available.  

 

 Furthermore, due to the industrial development in this area, the Commenters recommend 

the Department and Shell construct a carbon monoxide monitor adjacent to the proposed facility 

in order to ensure that sources within the region, including the proposed facility, remain in 

compliance with the CO NAAQS.  The Commenters believe that it would not be inconvenient to 

install, operate and maintain ambient air quality monitoring equipment near the proposed facility 

site. 

 

 As stated above in Section III.A, fenceline monitoring should also be conducted to 

                                                 
94

 40 C.F.R. Part 51, App. W, 6.2.3.  
95

 U.S. EPA, Documentation of the Evaluation of CALPUFF and Other Long Range Transport 

Models Using Tracer Field Experiment Data (2012), available at 

http://www.epa.gov/scram001/reports/EPA-454_R-12-003.pdf.  
96

 U.S. EPA, Pennsylvania Area Designations for the 2008 Ozone National Ambient Air Quality 

Standards, available at 

http://www.epa.gov/ozonedesignations/2008standards/documents/R3_PA_TSD_Final.pdf. 
97

 Shell Chemical Appalachia LLC, Air Quality Plan Approval Application (Feb. 2015). 
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differentiate Shell emissions from emissions of nearby facilities.  Fenceline monitoring should be 

conducted continuously during construction and operation of the proposed facility.  This is 

especially important given the increased emissions of VOCs and HAPs this facility is expected to 

produce.  An active fenceline monitoring system with publicly available data can be an essential 

tool for early response, regulation, and community education. 

 

 To further help with the detection of emissions via leaks from equipment, Shell should 

install a series of infrared cameras throughout the facility.  These cameras should be monitored 

regularly by employees in order to detect and repair leaks in real time.  This will ensure that 

VOCs and HAPs that may escape as fugitive or excess emissions are contained and repaired in a 

timely manner.  Differential absorption light detection and ranging (DIAL) may also be used 

along with wind speed data to monitor the mass fluxes of specific gasses leaving the facility.
98

  

DIAL can be conducted periodically by an independent company to improve leak detection and 

combustion efficiency measurements for plant operation. 

 

V.  Conclusion 
 

 In sum, the Commenters stress the importance of holding industrial interests accountable 

to the communities they affect and ensuring that robust regulatory oversight is carried out, 

particularly in areas such as the Pittsburgh-Beaver Valley MSA that have been subjected to 

decades of poor air quality.  Shell must 1) correct its LAER analysis for controlling VOC 

emissions; 2) recalculate its VOC emissions from flaring activities; 3) specifically identify the 

emission credits intends to purchase in its application; 4) purchase emission reduction credits 

from the Pittsburgh-Beaver Valley nonattainment area; and 5) correct deficiencies in its air 

quality modeling analyses.  The Department should not approve PA-04-007-00740A unless these 

conditions are satisfied. 

 

Sincerely, 

 

__/s/______________ 

Joseph O. Minott 

Executive Director 

Clean Air Council 

135 South 19
th

 Street, Suite 300 

Philadelphia, Pennsylvania 19103 

(215) 567-4004 

joe_minott@cleanair.org 

 

Ryan H. Knapick 

Staff Attorney 

Clean Air Council 

135 South 19
th

 Street, Suite 300 
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 A.K. Chambers et al., Direct measurement of fugitive emissions of hydrocarbons from a 

refinery, 58 J. Air Waste Mgmt. Ass’n 1047 (2008), available at 

http://www.ncbi.nlm.nih.gov/pubmed/18720654. 
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I. INTRODUCTION 

 

Shell Chemical Appalachia LLC  (Shell) has submitted to Pennsylvania Department of 

Environmental Protection (DEP) an application for a PSD permit for a petrochemical complex 

that will be located in Beaver County, PA. AMI Environmental (AMI) has been retained by 

Clean Air Council to review and comment on the air quality impact analysis of the proposed 

project. Qualifications of Mr. Khanh Tran, Principal of AMI, to perform the review are shown in 

Appendix A.  

 

 

II. PROJECT DESCRIPTION 

 

According to the Shell Application, the proposed project will convert ethane from the shale gas 

produced in the region into ethylene and polyethylene. It will consist of an ethylene 

manufacturing process, three polyethylene manufacturing units, three cogen units, and a variety 

of ancillary equipment required to support the overall plant operations. Together, they will emit 

348 tons per year (tpy) of nitrogen oxides (NOx), 1,012 tpy of carbon monoxide (CO), 164 tpy of  

particulate matter with less than 10 microns in diameter (PM10), 159 tpy of particulate matter 

with less than 2.5 microns in diameter (PM2.5 ), 522 tpy of volatile organic compounds (VOC)  

and 2,248,293 tpy of carbon dioxide equivalents (CO2e). These pollutant emissions will exceed 

the respective NSR/PSD significant emission rates (SER).     

 

The proposed project will be located in Beaver County. The project’s surrounding area is 

classified as non-attainment for ozone, PM2.5 and SO2.  The project emissions of NOx, VOC and 

PM2.5 will be subject to offset requirements of the non-attainment NSR regulations. The project 

area is classified as PSD Class II and is currently designated as attainment or unclassified for 

other regulated pollutants, including nitrogen dioxide (NO2), CO and PM10.  

 

 

 

III. REVIEW METHODOLOGIES 

 

AMI’s review has focused on the documents prepared by RTP Environmental Associates and 

submitted by the applicant Shell.  Below is a list of the documents and modeling data that have 

been reviewed:   

 

1. Air Quality Approval Plan Application for Shell Petrochemical Complex (May 2014). 

2. Appendix C- Air Dispersion Modeling and Class II Visibility Impact Analysis – Update 2 

February 2015. 

3. AERMOD Modeling Input and Output Files  
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IV. COMMENTS ON AIR QUALITY MODELING 

 

 

Comment #1: Air quality modeling used old meteorological data  

 

The AERMOD modeling used surface winds from the Beaver Valley Nuclear Generating Station 

(NGS) and upper-air data from the Pittsburgh International Airport. These data were recorded for 

the years 2006-2010.  Since the Beaver Valley NGS station is continuous, more recent data such 

as 2009-2014, should be available and used in the AERMOD modeling.  As stated in the US 

EPA Modeling Guidelines, “consecutive years from the most recent, readily available 5-year 

period are preferred. “ (US EPA, 2005 - Appendix W, 8.3.1.2).  

  

 

Comment #2: Air quality impact analysis used old and inappropriate background 

concentrations 

 

The air quality impact analysis used background concentrations that are outdated and from far 

away offsite monitoring stations, e.g. the NO2 and PM10 backgrounds were from the 2010-2012 

measurements at Beaver Falls which is 9 km from the project site. These backgrounds are 

considered to be inappropriate and not representative of the project site.  The maximum 1-hour 

NO2 measured at Beaver Falls was 70.4 ug/m
3
 which is well below the NAAQS of 188 ug/m

3
. 

Yet the dispersion modeling with the AERMOD model has predicted several NAAQS 

exceedances around the Shell site. The AERMOD model has predicted a maximum total 

concentration of 2,808 ug/m
3
, which is located about 2.4 km from the project site. This 

maximum concentration is about 15 times larger than the NAAQS. Thus, backgrounds used in 

the impact analysis are considered to be inappropriate and Shell should conduct on-site 

monitoring to obtain appropriate background concentrations.     

     

 

Comment #3: Receptor grid is too coarse to capture maximum impacts 

 

Table 8 of the Shell Appendix C indicates that a maximum total 1-hour NO2 concentration of 

2,808 ug/m
3
 was predicted with the inclusion of regional sources that are located within 10 km of 

the Shell project. This maximum concentration occurs about 2.4 km from the project site.  It is 

located within a receptor grid with a resolution of 100 m (Table 3 of Shell Appendix C). This 

100-m receptor resolution is suitable for a screening run but it is too coarse for capturing 

maximum impacts, especially those from the Shell project. To capture these impacts, a 25 meter 

spaced grid, similar to the receptors around the fenceline and railroad, should be placed around 

the receptors with NAAQS exceedances obtained in the screening run. Thus, the AERMOD 

model should be rerun with additional receptors with a 25-m spacing placed around the 

maximum receptors that have been predicted for 1-hour NO2. 

 

 

Comment #4: Project 1-hour NO2 impacts are underestimated 
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Table 8 of the Shell Appendix C indicates that a maximum total concentration of 2,808 ug/m
3
 

was predicted with the inclusion of regional sources that are located within 10 km of the Shell 

project.  Table 7 shows that the region with significant impacts from Shell is extended up to 43 

km. Offsite sources located within this extended region are to be included as recommended by 

the EPA’s NSR Workshop Manual (US EPA, 1990) for NAAQS analysis. Thus, the 1-hour NO2 

modeling should be redone with the inclusion of more regional sources. Given the large 

magnitude of predicted NAAQS exceedances (the maximum of 2,808 ug/m
3
 is about 15 times 

the NAAQS of 188 ug/m
3
), the inclusion of many more regional sources in the extended region 

and the use of refined receptors (as discussed in the comment above), it is likely that the 

AERMOD model would predict NAAQS exceedances with significant impacts from the Shell 

project, i.e. Shell contributions higher than the Class II SIL of 7.5 ug/m
3
.    

 

 

Comment #5: Project 1-hour NO2 impacts are underestimated by using low NO2/NOx in-

stack ratios 

 

In the 1-hour NO2 modeling, the default NO2/NOx in-stack ratio of 0.50 recommended by US 

EPA has been used for most modeled sources, except the coal boilers at First Energy Bruce 

Mansfield and AES Beaver Valley. Boilers from these facilities used in-stack ratios that are 

much lower than the default value (0.05 for First Energy and 0.17 for AES). These ratios are not 

based on source-specific emission tests and, hence, are not to be used in the modeling according 

to the latest EPA modeling guidelines (US EPA, 2014). Thus, the 1-hour NO2 modeling should 

be redone using the default NO2/ NOx ratio of 0.50 for all emission sources.  

 

 

Comment #6: Project 1-hour NO2 impacts are underestimated by using nitric oxide 

emissions in the modeling 

 

Attachment A of the Shell Appendix C shows NO2 and NOx emissions for each modeled 

emission source, with NOx representing nitric oxide NO. This is incorrect since NOx is entirely 

NO2 by convention. NO is 64% of NO2 by weight. The AERMOD model requires NOx as NO2 

emissions as inputs. Thus, using NOx emissions as NO has underestimated the project 1-hour 

NO2 impacts.   

 

 

Comment #7: PSD Increment Consumption is underestimated 

 

PM10 emissions from 2010-2013 of AES Beaver Valley and Bruce Mansfield #1 and #2 have 

been used in the PSD increment compliance modeling. These emissions are underestimated due 

to the effects of economic recession. Larger emissions occurring before the 2008 recession 

should be used in the analysis.  

 

 

Comment #8: Use of the AERMOD model for PSD Class I modeling is incorrect 
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The PSD Permit Application has shown an incorrect modeling analysis of PSD Class I impacts 

using receptors located within 50 km of project sources. There are PSD Class I areas located 

within 300 km of the proposed Shell project. The closest Class I area, Otter Creek, is about 200 

km from the proposed project. These receptor areas are well beyond the applicability of the 

AERMOD model since it is only applicable to predicting pollutant concentrations within 50 km 

of the project emission sources. For an accurate assessment of impacts at PSD Class I areas that 

are located beyond 50 km, the long-range transport model CALPUFF should be used as 

recommended by the US EPA Modeling Guidelines (US EPA, 2005). 

 

 

Comment #9: Project secondary ozone impacts have not been addressed 

 

The proposed project will emit NOx (348 tpy) and VOC (522 tpy). These emissions will exceed 

the PSD significant emission rates (SER). Known as ozone precursors, these pollutants will react 

under sunlight to form ozone.  The Shell Appendix C has not addressed the project ozone 

impacts. Located in a non-attainment area, the project will add to ozone levels in the region and 

interfere with the attainment or maintenance of ozone standard.   US EPA may soon lower the 

current 8-hour average ozone standard of 0.075 part per million (ppm) to 0.06 ppm. Thus, the 

lower ozone standard will cause many new areas to be designated as non-attainment, and 

existing non-attainment areas unable to meet it.  It will also emphasize the important 

contributions of projects with emissions exceeding the PSD SER such as the proposed Shell 

project. Thus, it is important that the Application present a quantitative analysis of project 

impacts on ozone air quality. This quantitative analysis can be carried out by photochemical 

modeling that utilizes the modeling databases of recent ozone modeling for the Pittsburgh area as 

part of the State Implementation Plan (SIP). Using existing SIP modeling databases will allow 

the modeling of ozone impacts of the proposed Shell project to be performed quickly and 

inexpensively.  Photochemical modeling can also be used to assess the effectiveness of emission 

offsets proposed for the Shell project. 

 

 

Comment #10: Project secondary PM impacts have not been addressed 

 

In addition to two ozone precursors, NOx (348 tpy) and VOC (522 tpy), the proposed project will 

emit PM10 (164 tpy) and PM2.5 (159 tpy). These emissions will exceed the PSD significant 

emission rates (SER). The Shell Appendix C has presented an AERMOD modeling analysis of 

primary PM10 impacts. However, it has not addressed the project secondary impacts of PM2.5. 

Fine particulates PM2.5 are included as part of PM10   and secondary PM2.5 are considered also 

PM10. Thus, it is important that the Application present a quantitative analysis of project impacts 

on secondary PM impacts. This quantitative analysis can be carried out by photochemical 

modeling that utilizes the modeling databases of recent ozone modeling for the Pittsburgh area as 

part of the State Implementation Plan (SIP). Using existing SIP modeling databases will allow 

the modeling of ozone/ PM2.5 impacts of the proposed Shell project to be performed quickly and 

inexpensively. Photochemical modeling can also be used to determine the effectiveness of 

emission offsets that are required for the project. 
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Comment #11: Plume visibility impact analysis of project emissions has used inappropriate 

meteorological data 

 

Project sources will emit NOx (348 tpy), PM2.5 (159 tpy) and SO2 (21 tpy) that are known to 

reduce visibility. The VISCREEN model developed by the EPA should be used to analyze local 

visibility effects of project sources (US EPA, 2005). The Shell Appendix C has presented a 

Level 2 visibility screening analysis at the Raccoon Creek State Park. This modeling analysis has 

used the 1987-1991 meteorological data from Pittsburgh which is located about 40 km away 

from the Shell project. The same 2006-2010 meteorological data from Beaver Valley NGS used 

in the AERMOD modeling should also be used in the Level 2 screening analysis. 

 

 

Comment #12: Plume blight from project sources has not been modeled for nearby 

sensitive receptors 

 

The Shell Appendix C has presented a visibility screening analysis at the Raccoon Creek State 

Park. However, such modeling analysis has not been performed at sensitive receptors that are 

located close to the Shell project, such as schools, residences and senior centers. 
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APPENDIX A 

 

Qualifications of Khanh T. Tran 

 

Mr. Khanh Tran is the owner and Principal Scientist of AMI Environmental since its 

establishment in 1980. He has over 30 years of experience in project management, 

meteorological modeling, air quality modeling, emissions inventory and visibility analysis. He 

has successfully managed over 200 air quality studies conducted by AMI on behalf of 

government agencies (including US Department of Energy, Bureau of Land Management, 

Minerals Management Service, Arizona Department of Environmental Quality, California 

Energy Commission and California South Coast Air Quality Management District) as well as 

large utilities (including Duke Power, Los Angeles Department of Water and Power and 

Southern California Edison) and oil companies (including Arco, Occidental Petroleum and 

Texaco).   

Mr. Tran received his B.S. (1973) and M.S. (1974) degrees in Mechanical Engineering from the 

University of California, Santa Barbara. From 1978-1980, he completed graduate courses in 

Atmospheric Sciences, Computer Sciences and Environmental Fluid Dynamics at UCLA. In 

1978, he also developed a predictive atmospheric modeling system for real-time emergencies as 

part of his Ph.D. research at UCLA. Mr. Tran is a former member of the National Committee on 

Meteorological Aspects of Air Pollution of the American Meteorological Society.   

 

Mr. Tran has extensive experience in the development, evaluation and application of air quality 

simulation models, from simple Gaussian dispersion models (AERMOD, CALPUFF, ISCST3) 

to complex photochemical grid models (UAM, CAMx, Models3/CMAQ). He has also developed 

air quality models that have received approval from regulatory agencies. He has performed a 

wide variety of air quality modeling studies, including: 

 He has recently performed detailed reviews and air quality modeling for energy 

development projects, from coal mining in Alaska (Usibelli) to oil and gas development 

in Eastern US (Sabal Trail Transmission, compressor station for shale gas in 

Pennsylvania).  

 He has reviewed the air quality and visibility impact analyses that have been performed 

as part of PSD permit applications of proposed coal-fired power plants in Georgia 

(Longleaf and Washington), Idaho (Power County), Kentucky (Trimble), Montana 

(Highwood), Nevada (Ely), New Mexico (Desert Rock), Ohio (AMP), Michigan 

(Consumers and Wolverine), South Dakota (Hyperion), Virginia (Virginia City Hybrid) 

and Wyoming (Dry Fork and Medicine Bow). He has performed AERMOD, ISCST3 and 

CALPUFF modeling to verify the results documented in the PSD permit applications and 

predict air quality and visibility impacts from alternative emissions scenarios. 

 He has applied the photochemical model CAMx to predict ozone impacts in Houston 

from the proposed White Stallion coal-fired power plant. He has also used the CAMx 
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model to assess cumulative ozone impacts of Texas existing and new coal-fired plants in 

neighboring states such as Arkansas and Oklahoma. 

  He has performed a comparative study of short-range dispersion models (ISCST3, ISC-

PRIME and AERMOD).  He has extensive experience in applying these models to air 

quality impact analyses for power plants, oil refineries and other facilities. He had 

applied Gaussian-based models to proposed coal leases by the Bureau of Land 

Management in New Mexico. He had used the ISCST3 model to assess potential impacts 

of several proposed gas-fired power plants in California.  

 He modified and applied the long-range transport MESOPUFF (a predecessor of 

CALPUFF) to coal development projects in Utah and North Dakota. As part of these 

project EIS, he had performed visibility modeling to assess potential impacts of end-use 

facilities (e.g. power plants) at nearby PSD Class I areas. 

 He developed the diagnostic wind module that has been included in the preprocessor 

CALMET of the CALPUFF model.  

 He developed PC-based versions of the MM5 model, and applied the model to air quality 

modeling studies, e.g. the 1997 Southern California Ozone Study (SCOZ). He also 

modified the MM5 model to provide Web-based real-time weather forecasts for wind 

energy plants in California and Texas as well as tropical storms in Southeast Asia. 

 He had developed the photochemical trajectory model TRACE and applied to power 

plant siting (e.g. the Lucerne Valley generating station for Southern California Edison) 

and offshore oil and gas development in California. He also applied other photochemical 

grid models to the development of ozone air quality attainment plans (AQAP) for Santa 

Barbara County, San Diego County and Kern County in California, and the Phoenix 

metropolitan area of Arizona. He recently applied the Urban Airshed Model to predict 

ozone impacts from proposed power plants in southern California and Phoenix. 

 He developed the multipathway risk assessment model ACE2588 that has become widely 

used in over 1000 facilities under California's air toxics regulations (AB 2588). The 

ACE2588 model has also been used in other states and foreign countries. He improved 

the ACE2588 model to include a Monte Carlo uncertainty analysis to provide more 

realistic risk estimates.  

 He developed the ACEHWCF model that implements the U.S. EPA health risk 

assessment guidelines for hazardous waste combustion facilities.  

 He was in charge of prioritizing over 800 air toxics facilities in the Los Angeles air basin, 

reviewing and modifying their risk assessments submitted under the California Air 

Toxics Hot Spots AB 2588.  

 He completed the development of a comprehensive emission inventory of over 10,000 

point sources, including power plants, for regional exposure modeling of air toxics in the 

Los Angeles area.  

 He has also used several dispersion models ranging from simple Gaussian puff to 

multiphase, dense gas models (e.g., DEGADIS and SLAB) to simulate accidental 

releases of hazardous chemicals.    
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Figure 1.
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Figure 2.
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Figure 3.
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Figure 4.
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Figure 5.
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Figure 6.

 


