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June 20, 2019

US Environmental Protection Agency

EPA Docket Center (EPA/DC), Mail Code 28221T

1200 Pennsylvania Avenue,

NW Washington, DC 20460

Attention Docket ID No EPA–R06–OAR–2018–0770

On behalf of myself and my colleagues Alex Hollingsworth and David Konisky, I am pleased

to share with you the attached comments on the United States Environmental Protection Agency

(EPA) Proposed Action on the Withdrawal of Findings of Substantial Inadequacy of Implementa-

tion Plan and of Call for Texas State Implementation Plan Revisions-Affirmative Defense Provi-

sions.

My colleagues and I have a series of research papers that study the incidence, environmental

and health impacts of excess emissions in Texas. We are compelled by our collective expertise to

comment on the agency’s proposal of allowing affirmative defense provision on the Texas SIP with

regards to excess emissions that occur during certain upset events and unplanned maintenance,

startup or shutdown activities.

Based on our previous research, as well as research findings of other scholars, we believe that

the agency’s finding is flawed and inadequate to ensure environmental quality and protect public

health.

If you have any questions or would like additional information please contact me at nzirogia@

indiana.edu.

Sincerely,
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nzirogia@indiana.edu
nzirogia@indiana.edu


Nikolaos Zirogiannis, PhD

Assistant Scientist

Paul O’Neill School of Public and Environmental Affairs

Indiana University Bloomington

Bloomington, IN 47405
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1 Key findings

• Excess emissions in Texas are frequent, large in magnitude and often represent a substan-

tial share of a given facility’s permitted emissions. In many cases they are not a result of

unavoidable circumstances.

• Excess emissions have documented impacts on air quality and result in increased mortality

and morbidity among the elderly. Monetized excess emissions damages in Texas are, on

average, $250 million per year.

• The TCEQ’s argument that affirmative defense should be allowed so long as an excess emis-

sions event: “did not cause or contribute to an exceedance of the National Ambient Air

Quality Standards (NAAQS)” demonstrates a fundamental misinterpretation of the effects

of excess emissions on air quality and health and fails to consider recent advances in the

scientific literature.

• The EPA’s argument that “removing these affirmative defense provisions from SIPs will not

reduce emissions and therefore would not result in an environmental or public health or

welfare benefit” is flawed and inadequate. This argument is not based on any analysis and

lacks substantive supportive evidence from the peer reviewed literature.

2 Excess emissions are frequent and large in magnitude

Excess emissions are a routine part of the operations of industrial facilities in Texas. Using in-

formation on excess emissions from the Texas Commission on Environmental Quality (TCEQ)

Hollingsworth, Konisky and Zirogiannis (2019) find that between 2002-2017(Q1) Texas was, on

an annual average basis, experiencing:

• one excess emissions event per day emitting over 10 tons of pollutants.

• three excess emissions events per month emitting over 100 tons of pollutants.
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• three excess events per year emitting over 1,000 tons of pollutants.

Excess emissions represent a sizeable share of routine emissions in Texas. Based on informa-

tion from the TCEQ’s Emissions Inventory Zirogiannis, Hollingsworth and Konisky (2018) have

shown that excess emissions of Volatile Organic Compounds (VOCs) represented 7.5% of routine

emissions for the period 2004-2015. Furthermore, for individual pollutants, that share can be even

larger. For the same period, the excess to routine emissions ratio was 13.4% for isobutane, 16.1%

for butane, 16.3% for butene, and 19.7% for propylene (Zirogiannis, Hollingsworth and Konisky

2018).

The refining industry in particular is responsible for a substantial share of excess emissions.

Texas refineries are responsible for 25% of all VOC excess emissions that were released in the

state between 2004-2015 (Zirogiannis, Hollingsworth and Konisky 2018).

Excess emissions are attributed to a variety of reasons, ranging from truly unavoidable circum-

stances, like the need to shutdown a facility due to an impending hurricane, to accidents that could

have been avoided through better maintenance or safety inspections. Zirogiannis, Hollingsworth

and Konisky (2018) used a structural topic modeling approach to examine the reasons behind the

incidence of excess emissions that occurred in Texas from 2002-2017(Q1). Their results showed

that just over 10% of all excess emissions events were seemingly related to unavoidable natural

disasters such as hurricanes, thunderstorms, lighting strikes or flash flooding, among others. This

finding suggests that many (if not most) excess emissions events in Texas can not be considered

unavoidable.

It might be true that allowing affirmative defense provisions would do little to affect the inci-

dence of truly unavoidable excess emissions events. However, those types of unavoidable excess

emissions events represent only a portion of excess emissions events in Texas. The Proposed Ac-

tion by the Region 6 Regional Administrator completely misses this distinction and thus fails to

account for the deterrent effect that a more strict regulatory environment can have on the incidence

of excess emissions.
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3 Environmental and health effects of excess emissions

There has been a substantial amount of work in the academic literature documenting that excess

emissions in Texas have measurable effects on air quality (Murphy and Allen 2005, Nam et al.

2006, Choi, Hyde and Fernando 2006, Kulkarni, Chellam and Fraser 2007, Vizuete et al. 2008,

McCoy, Fishbeck and Gerard 2010). In more recent work, Hollingsworth, Konisky and Zirogian-

nis (2019) show that a 100 ton increase in VOC excess emissions within 10 miles of an air quality

monitor, increases ozone concentrations by 7.2% and Particulate Matter 10 (PM10) concentrations

by 21%. Similarly, a 100 ton increase in NOx excess emissions increases nearby ozone concentra-

tions by 64% (Hollingsworth, Konisky and Zirogiannis 2019).

Emissions of criteria pollutants, whether routine or accidental, have well-known and well-

documented impacts on mortality and morbidity (e.g. Dockery et al. 1993, Pope III et al. 2002,

Klemm and Mason 2003, Jerrett et al. 2009, Smith, Xu and Switzer 2009, Lepeule et al. 2012,

Di et al. 2017). Two recent studies have examined the health impacts of excess emissions using

both simulations and observational data. Zirogiannis, Hollingsworth and Konisky (2018), used an

Integrated Assessment Model (IAM) to calculate health damages in terms of premature mortality

from excess emissions of primary (directly emitted) and secondary (indirect) PM2.5 (Heo 2015,

Heo, Adams and Gao 2016). Their findings suggest that between 2004-2015 Texas residents expe-

rienced, on average, 16.8 premature deaths per year resulting in $148 million of mortality damages

(using a Value of Statistical Life estimate of $8.8 million) as a result of excess emissions.

In more recent work Hollingsworth, Konisky and Zirogiannis (2019) use the Air Pollution

Emission Experiments and Policy (APEEP) model (Muller and Mendelsohn 2012) to estimate mor-

tality, morbidity and other damages (i.e. damages in agriculture, visibility, recreation) attributed to

excess emissions of NOx, PM10, VOCs, sulfur dioxide (SO2), and ammonia (NH3). They find that

on average Texas experienced $241 million in monetized damages per year due to excess emis-

sions. In a separate analysis, Hollingsworth, Konisky and Zirogiannis (2019) use actual mortality

data among the elderly (ages 65 and above) from all counties in Texas from 2002-2014. Their find-

ings show statistically significant effects of VOC and NH3 excess emissions on premature elderly
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mortality. They estimate that excess emissions result in about 42 premature deaths of people aged

65 and older per year.

4 TCEQ’s affirmative defense criteria fail to account for ad-

vances in air quality and health research

In its 2017 letter to the EPA, the TCEQ states that “...affirmative defenses are limited by numerous

criteria an operator must prove before establishing the defense. Key among these is the require-

ment that the defendant prove the emissions did not cause or contribute to an exceedance of the

[NAAQS]”(Shaw 2017).

There are currently 25 non-attainment counties in Texas, that are home to 58% of the state’s

population. Of those 25 counties, 19 are in violation of the ozone NAAQS, 5 in violation of the

SO2 standard and one in violation of the PM10 standard (Environmental Protection Agency 2019).

In light of the large number of Texas citizens that are exposed to poor air quality, the TCEQ’s

key criterion for granting affirmative defense demonstrates a misrepresentation of the effects that

excess emissions can have on air quality and human health.

4.1 Excess emissions can affect air quality within at least 25 miles of the

emission source

It would be practically impossible for any individual facility to prove that its excess emissions event

did not contribute to a violation of the NAAQS. In order to make such a determination a facility

would need to not only have information on its own emissions rates during an emission event, but

also the rates of other facilities in surrounding counties. The findings reported in Hollingsworth,

Konisky and Zirogiannis (2019) suggest that VOC and NOx excess events increase ozone concen-

trations even at areas 25 miles away from the emission source. In addition, VOC excess emissions

increase PM2.5 concentrations at distances up to 25 miles from the emission source. Given the large
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number of facilities within a 25 mile buffer of an air quality monitor, the informational require-

ments for demonstrating contribution (or lack thereof) to a NAAQS violation would be immense

and unrealistic from the facility’s perspective.

4.2 There are significant gaps in air quality monitoring for PM2.5

Recent advances in satellite imagery data use have allowed researchers to compare air quality

information from ground level monitors to that of satellite data. Drawing from that comparison

Zou (2018) has demonstrated that the intermittent operation of PM2.5 ground level monitors (1-

in-3 or 1-in-6 day monitoring frequency) results in strategic behavior on the part of polluting

facilities, since the operation schedule is known in advance. Zou (2018) finds significantly worse

air quality conditions during the days that the air quality monitors are off1. In addition, Sullivan

and Krupnick (2019) demonstrate that because of the discrepancy between ground level monitor

readings and air quality information from satellite data, an estimated 24 million people in the U.S.

live in misclassified counties. A misclassified county is a NAAQS attainment county for PM2.5

(where attainment is based on ground level monitor data) that would have been a non-attainment

county had the satellite air quality data been considered in the NAAQS designation decision. The

work by Sullivan and Krupnick (2019) estimates that 4.5 million people live in misclassified Texas

counties.

4.3 There are adverse health effects at concentration levels of ozone and

PM2.5 below the NAAQS

Research on health impacts of exposure to air pollution supports the view that compliance with

the NAAQS should not be the only consideration driving the regulatory decisions state and fed-

eral agencies make. Advances in the health and epidemiology literatures have demonstrated that

mortality and morbidity risks do not drop to zero once a county has attained NAAQS compliance

1While the TCEQ has PM2.5 monitors that operate every day, only 1-in-3 or 1-in-6 day monitors are used to
evaluate NAAQS compliance for the PM2.5 standard.
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(e.g. Berman et al. 2012, Lepeule et al. 2012, Apte et al. 2015, Di et al. 2017). Substantial risks to

human health continue to exist even at pollutant concentrations well below the NAAQS.

An additional source of risk stemming from excess emissions is that they can result in acute

exposure during very short time periods. As an example, during the recent fire in the Interconti-

nental Chemical Co. (ITC) plant in Deer Park, Houston, authorities issued a shelter-in-place order

due to detection of elevated levels of benzene (WBUR 2019). The NAAQS cannot guarantee hu-

man health and safety from those acute events, mostly because the standards consider much longer

averaging time periods.

Finally, events like the ITC fire speak to the environmental justice aspects of excess emissions

releases. Many industrial facilities in Texas are located close to urban centers and specifically

in proximity to communities of color, which carry a disproportionate burden of the impacts of

industrial pollution (Li, Konisky and Zirogiannis 2019).

Overall, the body of academic literature discussed in this section provides evidence to suggest

that NAAQS attainment is an incomplete way of protecting human health and the environment.

Regulators should strive to prevent premature mortality and morbidity outcomes by designing reg-

ulatory systems that achieve air quality improvements even below the current NAAQS standards.

5 Evidence on the effect of enforcement and sanctioning on de-

terrence

There is a large amount of academic literature documenting the deterrent effect of enforcement

on violations of environmental rules and regulations (for a comprehensive review of that litera-

ture see Stranlund 2017, Shimshack 2014). Numerous studies have demonstrated that compliance

monitoring (i.e., inspections) and enforcement actions reduce the incidence and duration of facility

noncompliance with pollution control laws (e.g. Konisky and Reenock 2013, Nadeau 1997, Gray

and Shimshack 2011).
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Collectively, that literature has provided substantive empirical evidence that monitoring and

enforcement have both specific and general deterrence effects. Specific deterrence pertains to a

reduction in future violations of a facility, following an inspection or sanction (or threat thereof) in

that facility. General deterrence refers to the spillover effect that a regulator’s monitoring activity

can have on facilities other than the one that received an inspection or sanction (Shimshack 2014).

While there are no studies examining the effect of enforcement specifically on the incidence

of excess emissions, the most closely related study is that of Shimshack and Ward (2008). The

authors study the Clean Water Act compliance behavior of paper and pulp facilities and find that

higher expected penalties result in pollution effluent releases below a facility’s permitted level,

with facilities exhibiting over-compliance. In addition, the authors show that in the presence of

heightened regulatory stringency, polluters adjust their routine discharges in order to ensure that

even in the presence of accidents, their releases will remain below the permitted level.

6 The Region 6 proposal is flawed and inadequate

The analysis presented so far has documented that: 1) Excess emissions happen frequently in Texas

and are of substantial magnitude, 2) in many cases they are not attributed to unavoidable events, 3)

they result in deteriorated air quality and a large number of premature deaths as well as other, non-

mortality related, damages, 4) compliance with the NAAQS is an incomplete way of addressing

premature mortality risks and 5) a strict regulatory framework can reduce the number of violations

of environmental rules and regulations.

The proposed action by the EPA Region 6 Regional Administrator disregards the above find-

ings. By allowing affirmative defense provisions for excess emissions in the Texas SIP, the Ad-

ministrator will create a more lax regulatory environment. The proposal provides no evidence to

support its claim that eliminating affirmative defense provisions will not reduce excess emissions.

This argument is flawed, particularly when considering that the vast majority of excess emissions

events in Texas are not attributed to unavoidable circumstances. In addition, the proposal neglects
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to incorporate the substantial human health costs of excess emissions. The proposal is therefore

inadequate to meet the agency’s mandate of protecting human health and the environment.

We urge the Region 6 Regional Administrator to consider the evidence outlined above and con-

duct a thorough analysis of the compliance behavior of facilities with regards to excess emissions

releases. Any future decision that would allow affirmative defense provisions in the Texas SIP

should be based on a detailed benefit costs analysis.
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