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Summary

As the petrochemical capital of the 
United States, the Houston area 
is at the center of a toxics storm. 

Numerous studies have documented 
dangerous levels of toxic air pollution in the 
Houston area, including the Milby Park and 
Galena Park neighborhoods. Communities in 
other industrialized areas throughout Texas 
face similar toxic threats. Refineries and 
chemical plants along the Texas Gulf Coast 
are major contributors to toxic hotspots in 
Beaumont, Corpus Christi, Freeport, Port 
Arthur, Port Neches, and Texas City. 

Using Houston as a case study, this 
report details many of the shortcomings 
of federal and state toxics regulation, and 
provides a roadmap for reducing emissions 
of these harmful pollutants from refineries 
and chemical plants throughout the state of 
Texas and beyond.

Unfortunately, Texans cannot count on 
federal or state laws to protect their health. 
The U.S. Environmental Protection Agency’s 
industrial toxics program is woefully 
behind schedule in meeting congressional 
deadlines. And, even more alarmingly, the 
federal program does not deal with real-
world impacts of toxic pollution, particularly 
in local toxic hotspots. 

To address these deficiencies, a number 
of states and local governments have 
adopted their own, more stringent air toxics 
programs. Texas regulators and politicians, 
however, have been unable or unwilling to 
place adequate limits on industrial toxic air 
emissions to protect the health of Texans. 

As a result, Texas industry has not been 
required to utilize the best available controls 
and practices for limiting toxic emissions, 
and cities like Houston have struggled to 
protect their residents’ health. 

State and federal government officials 
can help by improving toxic monitoring 
and taking into account real-world 
(cumulative) impacts in heavily industrialized 
neighborhoods. Texas politicians can also 
help by adopting legislation to require 
emission reductions in areas where 
toxic pollution exceeds safe levels, and 
encouraging, rather than thwarting, local 
programs designed to protect public health 
in toxic hotspots.

Perhaps most importantly, it is time for 
industry leaders to take responsibility to 
clean up their toxic emissions. Petrochemical 
industry executives should make toxic 
pollution reduction a priority second only 
to safety. They should support reasonable 
regulatory measures. And, most of all, 
petrochemical industry leaders should turn 
loose their plant managers and engineers 
to come up with the technical solutions to 
reduce their toxic emissions and protect 
public health. At a minimum, industry should 
adopt controls and practices similar to those 
discussed in this report, or others that achieve 
equivalent emission reductions. 
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Why Federal Regulation Fails  
to Protect Public Health in Toxic 
Hotspots

As noted in various governmental reports, 
EPA’s industrial source toxics program suffers 
from both structural and implementation 
failings.1 The program is woefully behind 
schedule in meeting congressional deadlines 
and is seriously under funded.2  Perhaps 
more importantly, the Clean Air Act’s toxic 
provisions do not address real world impacts 
of toxic pollution, particularly in local toxic 
hotspots. 

Toxic Emissions Are Not Monitored and 
are Under-Reported 

EPA evaluates the residual risk from 
industrial toxic pollutants by modeling the 
effects of toxic emissions on ambient air. 
To do this, EPA must estimate how much 
toxic pollution is released into the air. But, 
EPA relies largely on industry’s self-reported 
estimates. 

Recent Houston studies found levels of 
actual volatile organic compounds (VOCs) 
from petrochemical facilities to be one to 
two orders of magnitude (10 to 100 times) 
higher than reported levels.3 Monitoring in 
Canada and Europe has found refinery VOC 
emissions to be 10 to 20 times higher than 
reported, with refinery benzene emissions 
being 18 times higher than calculated 
emission estimates.4 

Because reported emissions included in 
health effects models are likely lower than 
real world emissions, those health models 
necessarily under-predict risk. 

EPA Fails to Consider Aggregate or 
Cumulative Health Risks 

When evaluating residual risk, EPA only 

looks at the risk from certain pollution 
sources, or units, at an industrial plant.5 
The risk analysis does not consider all 
toxic emissions from the plant. Nor does it 
consider toxic emissions from surrounding 
plants. And, it does not address the health 
impacts from exposure to multiple toxic 
pollutants at once. 

Current Federal Laws Fail to Address 
Environmental Justice Impacts 

When it comes to toxic air emissions, 
EPA actually sets a separate, weaker, 
health standard for industrial fenceline 
communities. EPA’s stated goal is to provide 
two-tier protection: 

(1) To expose the greatest number 
of persons possible to an individual 
lifetime cancer risk of no higher than 1 in 
1 million, and 

(2) To limit, to no higher than 1 in 10,000 
[100 in 1 million], the estimated excess 
cancer risk to persons living near an 
industrial plant.6 

EPA Lacks an Updated List of Air Toxics 
and Adequate Health Data

The Clean Air Act requires EPA to periodically 
update its list of hazardous (or toxic) 
pollutants, but EPA has no process for doing 
so.7 Despite the fact that approximately 
300 new chemicals enter commerce each 
year, EPA has yet to add one to the list of 
regulated air toxics.8 

State and Local 
Governments Must 
Protect Public Health
Some State and Local Governments 
Have Taken Action

In response to ambient monitoring showing 
elevated levels of air toxics, a number of 
states and local air pollution control districts 

The Federal Toxics 
Program Does Not 
Address Hotspots
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reduce local public health risks from air 
toxics.9 As shown in Table 1 (p. 4), Sample 
State/Local Air Toxics Programs, various state 
and local programs improve upon EPA’s 
regulatory system by:

•	 regulating more industrial sources than 
EPA, 

•	 setting more stringent standards than 
EPA,

•	 using risk-based approaches for setting 
priorities,

•	 considering cumulative impacts,
•	 identifying and prioritizing new 

chemicals, and
•	 requiring standardized, certified, toxic 

emission reporting.10

Texas Lacks an Enforceable 
Hotspots Program

Unlike some states, Texas implements the 
federal toxics program, but does not have 
its own enforceable toxics standards.11 The 
state environmental regulatory agency, the 
Texas Commission on Environmental Quality 
(TCEQ), sets target health-based ambient 
toxics levels, which it refers to as Effects 
Screening Levels, or ESLs. These ambient 
toxic goals are designed to ensure a no 
greater than 1 in 100,000 increase in the risk 
of cancer from individual air toxics, and are 
used as guidelines during the permitting 
process.12 TCEQ does not, however, treat 
these health-based ambient toxic goals as 
enforceable limits, and the agency routinely 
issues permits for sources whose emissions 
cause exceedances of the ESLs. 

Table 2, TCEQ’s Air Pollutant Watch List, 
identifies 14 areas of the state where air 
monitoring shows ambient toxic levels 
above the health based goals, or ESLs. 
These areas have been identified as areas of 
concern for short or long term health effects, 
and have been placed on the state’s Air 
Pollutant Watch List.13 

Unfortunately, there is no formal 

mechanism for ensuring that toxic pollution 
in these areas is reduced to healthier levels 
(i.e., toxic levels that are lower than the state’s 
ambient toxic goals, or ESLs). As a result, some 
areas, such as Port Neches and Corpus Christi, 
have exceeded the state’s health-based toxic 
goals for a decade or more. 

The Houston Example

As the petrochemical capital of the United 
States, the Houston area is at the center of 
a toxics storm.14 Recent studies by the City 
of Houston, local universities, and medical 

Table 2. TCEQ’s Air Pollutant Watch List

County City Pollutant Listed Since

Bastrop Bastrop hydrogen sulfide 2007

Bowie Cass hydrogen sulfide 1999

Brazoria Freeport Arsenic 2005

Cobalt

Nickel

Vanadium

Dallas Dallas Nickel 2004

El Paso El Paso hydrogen sulfide 2004

Galveston Texas City Acrolein 2001

Butyraldehyde

propionaldehyde

Valeraldehyde

Benzene 2003

hydrogen sulfide 2004

Harris Lynchburg Ferry benzene 2002

Styrene

Galena Park Benzene 2000

Houston 1,3-butadiene 1999

Jasper Evadale hydrogen sulfide 2003

Jefferson Beaumont hydrogen sulfide 2002

sulfur dioxide 2003

Benzene 2004

Port Arthur Benzene 2001

Port Neches 1,3-butadiene 1996

Nueces Corpus Christi Benzene 1998



H
ou

st
on

, W
e 

H
av

e 
 a

 P
ro

bl
em

� Table 1. Sample State/Local Air Toxics Programs15 

State Program Description Pollution Thresholds

California Air 
Resources Board16

AB1807 requires identification of toxic air 
contaminants and exposure levels to protect 
public health. If necessary to reduce risk CARB 
must adopt control strategies.

Hotspot program requires certain large and small 
stationary sources to report emissions of air 
toxics, estimate the public health impact of their 
emissions, notify neighbors, and take all possible 
actions to reduce emissions as necessary to meet 
health-based standards within 5 years.

Threshold for program applicability is 
the 1-in-1-million risk level. 

Notice is required to the affected 
public if risk exceeds 10-in-1-million. 

Facility risk reduction levels are set 
by local air district. Sacramento uses 
10-in-1-million; Los Angeles 25-in-1-
million; San Diego and the Bay Area 
use 100-in-1-million.

Louisiana17 Requires sources to: (1) use Maximum Achievable 
Control Technology for reducing toxic emissions 
if the source exceed established Minimum 
Emission Rates (MERs) and (2) meet ambient toxic 
air standards. Also requires state toxic emission 
inventory.

MERs were initially set based on 1-in-
a-million risk level. 

Ambient air standards are set at 1-in-
10 thousand risk level.

Louisville, KY18 Louisville’s program was instituted because levels 
of 17 Toxic Air Contaminants (TACs) in the area 
exceeded 1-in-1 million cancer goal.

The program includes a general duty to not emit 
a TAC in an amount or duration that is harmful 
to the health and welfare of humans, animals or 
plants.

In addition, the program requires large and 
medium industrial sources to report emissions 
and determine if toxic emissions exceed health-
based thresholds. If thresholds are exceeded, 
sources must submit plans for reducing emissions 
of TACs. Reductions in 18 priority TACs must be 
achieved by 2011.

Finally, the program requires a study of whether 
specific reductions are needed from other sources, 
such as smaller businesses and cars.

Individual pieces of: (1) existing and 
(2) new and modified equipment 
must meet the 1-in-1-million for 
single TACs.

The cumulative emissions of all 
applicable TACs must not exceed: (1) 
3.8-in-1-million from all collective new 
and modified equipment, and (2) 7.5-
in-1-million from all collective existing 
and new and modified equipment.

New Jersey19 Requires facilities seeking permits to apply 
air toxic emission “state-of-the-art” control 
technologies. 

Facilities must estimate the risk posed by their 
emissions. If benchmarks are exceeded a case-
by-case review is conducted and the state may 
require more stringent controls.  

Benchmarks are set at the 1-in-1-
million level.

Oregon20 “Safety Net” program targets facilities that alone 
cause exceedances of ambient benchmarks. 

Ambient benchmarks are set at the 
1-in-1-million level.

Geographic hotspots must develop plans to 
meet the ambient benchmarks within 10 years. 
Hotspots are designated based on criteria 
including number and extent of benchmark 
exceedances and the risk from multiple pollutants 
and pollutant mixtures.

Some source category rules limit emissions 
from sources that contribute to benchmark 
exceedances.
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of toxic air pollution in parts of the city. 
The City of Houston recently identified 12 
chemicals that are present in the air at levels 
that pose a definite health risk.21 

A study by Rice University, Baylor College 
of Medicine, Texas Southern University, 
University of Houston Law Center and 
the University of Texas Medical Branch at 
Galveston looked in detail at four pollutants 
and found:

Mounting evidence demonstrates that the 
population of Southeast Texas is exposed 
to disproportionate levels of toxic air 
pollutants considered to be a health risk 
to this population. 22

Houston-area residents pay a price for 
this toxic pollution. Individuals pay with 
their health, due to exposure to toxics and to 
ozone. The general public pays for increased 
health costs and lowered productivity.23 In 
addition, Houston has gained a negative 
reputation for its air pollution, which makes 
it harder to attract new companies and the 
workers Houston needs. 

The Source of Houston’s Problems
Houston’s toxic air pollution comes from 
many sources, including industry. Benzene, 
for example, is emitted by industry, as well 
as mobile sources (i.e., from the tailpipes of 
cars and trucks). But, because mobile source 
emissions are dispersed across a wide area, 
they do not generally cause toxic hotspots. 
Large industrial facilities, by contrast, are 
often clustered together, such as along the 
Houston Ship Channel. 

In terms of health risk for an exposed 
population, it is the concentration of the 
benzene (or any toxic) exposure that matters, 
and not the total amount emitted county 
wide. 

There is mounting evidence that industry, 
not cars, is responsible for Houston’s toxic 
hotspots. For example:

•	 The areas on the state’s Air Pollutant 
Watch List, where concentrations of toxics 
exceed the state’s health-based goals 

(ESLs), are primarily industrial areas, or are 
directly downwind of industrial areas;24 

•	 Monitoring during airplane flyovers has 
found that benzene levels in downtown 
Houston are similar to those in Dallas, but 
that benzene levels rise substantially over 
the Houston Ship Channel;25 and 

•	 High benzene levels over the Houston 
Ship Channel are not associated with 
high carbon monoxide levels, showing 
that cars are not the problem. Cars emit 
carbon monoxide as well as benzene. 
In locations that do not have industrial 
complexes, ambient benzene levels rise in 
proportion to ambient carbon monoxide 
levels. Along the Houston ship channel, 
benzene levels rise without associated 
rises in carbon monoxide, suggesting that 
the main source of the benzene along the 
Ship Channel is not cars.26 

In addition to creating toxic hotspots, 
emissions of toxics and other VOCs, combine 
with industrial emissions of nitrogen oxides 
(NOx), resulting in plumes of high ozone that 
originate near the Houston Ship Channel 
and then spread across the city.27  High 
ozone levels create a health threat for all of 
Houston. High ozone can cause chest pain, 
coughing, and throat and lung irritation. It 
can also worsen bronchitis, emphysema, 
and asthma, reduce lung function, and 
permanently scar lung tissue.28

Because toxic industrial emissions have 
a significant effect on public health, it is 
important to identify the sources of such 
pollution. In Harris County, 74 percent of 
industrial benzene emissions, and 79 percent 
of 1,3- butadiene emissions, are emitted by 
the organic chemical, petroleum refining, 
and petroleum bulk station and terminal 
industries.
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� Texas Refineries and 
Chemical Plants Can 
Do More to Reduce 
Toxic Pollution

It is clear that considerable health 
risks remain for many Texans exposed 
to unhealthy ambient concentrations of 
benzene and other air toxics. While science 
has only begun to quantify cumulative risks, 
like those from the variety of toxic chemicals 
present in the air in many Texas’ industrial 
areas, we do know that public exposure 
to individual chemicals such as benzene 
remains too high in parts of the state. 

This data, coupled with the inability of 
many areas to meet the federal air quality 
standard for ozone, suggest that Texas is a 
long way from having healthy air. 

History has shown that industry can rise 
to meet most challenges. Houston’s toxic 
hotspots persist and ozone levels repeatedly 
exceed federal standards. And for the air to 
be safe to breathe for all the state’s residents, 
Texas industry leaders must do their part to 
clean up toxic emissions.

Make Pollution Reduction a 
Corporate Priority Second Only  
to Safety

Many companies base bonuses on 
throughput, creating an incentive to increase 
production at the expense of preventing 
emissions.29 If the goals of environmental 
staff and production staffs are at odds, and 
production staff are reluctant to temporarily 
cease operations in order to make repairs, 
then even those repairs that result in long-
term cost savings may not be made.30 

As Dow Chemical explained when 
describing its project to reduce startup, 
shutdown and off-specification product 
emissions: 

One of the main contributors to the 
overall success of this project was the 

adoption of a philosophy that it is an 
unacceptable practice to flare. This 
philosophy had to be accepted at 
all levels. Management (Leadership) 
supported the project efforts by 
allowing operations the liberty to slow 
down the process of upset recovery 
if the efforts would result in less 
emissions.31

Increase Monitoring and Verify the 
Accuracy of Emission Estimates

Relying on inaccurate and outdated 
emission factors in order to estimate 
emissions is unacceptable.  Numerous 
studies show that industry estimates 
dramatically underestimate real emissions. 
Where continuous monitoring of actual 
emissions is possible, industry should use 
such monitoring. Where it is not, companies 
should verify the accuracy of emission 
calculations at least every two years, using 
ambient monitoring technologies that 
permit site-specific emission estimates, such 
as Differential Absorption Light Detection 
and Ranging (DIAL) or Solar Occulation Flux 
(SOF). 

Use Current Best Controls and 
Management Practices 

Better performing facilities nationwide 
are implementing technologies and best 
practices that could be used to minimize 
toxic emissions in the Houston area. Many 
of these technologies have been required 
for years in other jurisdictions or have been 
required by EPA to resolve enforcement 
actions. 

There are technologies and practices that 
can be implemented today that will reduce 
emissions from tanks, fugitives, flares, 
wastewater systems, cokers,32 and cooling 
towers. These include:

Flare gas recovery to eliminate routine 
flaring;
Passive Optical Gas Imaging to support 

•

•
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�Leak Detection and Repair (LDAR) 
programs by identifying unknown sources 
of leaks, and supplement storage tank 
and wastewater monitoring programs;
Venting to control for storage tanks with 
potentially large toxic emissions;
Additional speciation requirements for 
cooling tower monitoring and deadlines 
for leak repair; and
Use of fuel gas recovery systems and 
best management practices to reduce 
delayed coker emissions.

Flare Gas Recovery Virtually 
Eliminated Flaring at Lion Oil’s El 
Dorado Refinery 
Lion Oil Company’s El Dorado Refinery, 
in Arkansas, installed 2 flare gas recovery 
systems, which “reduced flaring to near-
zero levels, thereby achieving the refinery’s 
emission-reduction objectives and 
conserving facility resources.”

— Hydrocarbon Processing, Minimize Flaring 
with Flare Gas Recovery (June 2002), pp. 
83–85.

Reducing Flaring Saved Dow 
Chemical Company $2.5 Million
From 2001 to 2003, Dow Chemical Company, 
in Freeport, Texas, reported a 54 percent 
reduction in emissions from startup, 
shutdown and off-specification incidents.  
The project optimized the use of equipment 
to re-circulate off-spec hydrocarbons to the 
front of the plant to be reprocessed. In doing 
so, Dow documented savings of $2.5 million.  

— Steven Krietenstein, Dow Chemical Co., 
Flare Minimization Strategy During Plant 

Upsets:  Freeport (April 12, 2005).  

Root cause analysis: California’s South 
Coast and Bay Area Air Quality Management 
Districts require refineries to conduct root 
cause analyses of flaring events.33 EPA has 
required investigations, reporting, and 
corrective action for refinery hydrocarbon 
flaring events in some of its enforcement 

•

•

•

actions against Houston area refineries.34 

Inspections and Passive Optical Gas 
Imaging: All floating roof tanks and seals 
should be visually inspected twice per year. 
Passive Optical Gas Imaging should be used 
to search for leaks in all fixed and floating 
roof tanks quarterly and after any repairs. 
Results should be documented. If leaks are 
found, inspections should be conducted to 
determine their source and repairs made. 

EPA Touts Benefits of Vapor 
Recovery for Crude Oil Storage 
Tanks

“VRUs (Vapor Recovery Units) are relatively 
simple systems that can capture about 95% 
of the Btu-rich vapors for sale or for use 
onsite as fuel.  Currently between 8,000 
and 10,000 VRUs are installed in the oil 
production sector, with an average of four 
tanks connected to each VRU.  Natural Gas 
STAR partners have generated significant 
savings from recovering and marketing 
these vapors while at the same time 
substantially reducing methane and HAP 
emissions.  Partners have found that when 
the volume of vapors is sufficient, installing 
a VRU on one or multiple crude oil storage 
tanks can save up to $260,060 per year and 
payback in as little as three months.”

— 	U.S. EPA, Lessons Learned:  Installing 
Vapor Recovery Units on Crude Oil 
Storage Tanks,  
(Oct. 2003). www/epa.gov/gasstar/pdf/ 

lessons/11_final_vap.pdf

Improved Monitoring: Coker emissions, 
including VOC and benzene emissions, 
should be monitored during drilling. Drilling 
is part of the coking process during which 
pressure water jets are used to fracture the 
coke bed in a drum and allow it to fall into 
the receiving area. 
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Industry should:

•	M ake toxic pollution reduction a 
company priority, second only to safety;

•	 Increase toxics monitoring and verify the 
accuracy of emissions estimates through 
the use of LIDAR or similar facility-wide 
monitoring;

•	U se current best available technologies 
and management practices to reduce 
toxic emissions, including: 

	 Flare gas recovery to eliminate routine 
flaring; 

	 Passive Optical Gas Imaging to 
support LDAR programs by identifying 
unknown sources of leaks, and 
supplement storage tank and 
wastewater monitoring programs;

	 Venting to controls for storage tanks 
with potentially large toxic emissions;

	 Additional speciation requirements 
for cooling tower monitoring and 
deadlines for leak repair; and

	 Use of fuel gas recovery systems and 
best management practices to reduce 
delayed coker emissions; and

•	 Support reasonable regulatory proposals, 
instead of using publicly unaccountable 
lobbying firms and trade associations to 
fight toxic control requirements. 

Conclusion:  
A Roadmap for 
Reducing Industrial 
Toxic Emissions

Existing ambient air monitoring data 
confirms that toxic hotspots warrant 
immediate action in urban areas such 

as Houston. These hotspots are the result of 
inadequate public health consideration by 
environmental regulators, and the absence 
of concerted remedial action by industry 
and government to reduce ambient toxics 
to safe levels. 

Federal, state and local governments, as 
well as industry, should implement these 
steps in order to protect people from the 
health threats posed by toxic air pollution. 

The federal government should:

•	 Improve toxic monitoring and reporting 
requirements, including requiring the 
use of new technologies for measuring 
facility-wide emissions;

•	 Consider aggregate and cumulative 
impacts of toxic emissions in regulatory 
determinations;

•	R equire information regarding the health 
impacts of chemicals before they are 
released to the market; and

•	 Adopt legislation to identify and assist in 
the cleanup of local toxic hotspots.

The State of Texas should:

•	 Adopt enforceable ambient toxic 
standards;

•	 Adopt hotspots legislation requiring state 
or local governments to identify and 
clean up local areas with unsafe ambient 
levels of air toxics; and

•	 Encourage local governments to 
implement programs to protect residents 
from adverse health effects due to toxic 

“
”

Eliminating Leaks Often Pays for Itself

In the process of focusing on pollution sources, own-
ers of industrial facilities often find they ultimately 
save money by locating leaky equipment. In the 
Shoreacres investigation, once the emissions problem 
was resolved, the company was no longer losing valu-
able raw product. In these cases, the pollution control 
equipment pays for itself in short order.

—	TCEQ, Forecast for Houston: Air Quality 
Improving, Natural Outlook (Spring 2008).
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10 ozone formation in relatively narrow, 
concentrated plumes, which originate 
from HRVOC and NOx co-emitted from 
petrochemical facilities. The Houston Ship 
Channel (HSC) is the origin of the plumes 
with the highest ozone concentrations. 
  Winds carry the emission plumes from the 
ship channel throughout the Houston area.)
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