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Background 
The Sunset Advisory Commission Staff Report with Commission Decisions on the Texas 
Commission on Environmental Quality (TCEQ) (2022-23, 88th Legislature) contains the Sunset 
Advisory Commission’s statutory recommendations to the Legislature and management 
recommendations for TCEQ to implement. Management Recommendation 1.2 from the report 
states “[d]irect TCEQ’s commission to vote in a public meeting on the acceptable level of 
health-based risk used in the development of toxicity factors for permitting and other 
regulatory actions.” The referenced “acceptable level of health-based risk” is interpreted to 
mean the acceptable individual-chemical excess cancer risk, or target risk level, used in 
permitting and other regulatory actions. This interpretation is consistent with standard risk 
assessment practice and guidelines (e.g., RG-442). 

Target risk levels represent levels of chemicals that are considered to confer no significant risk 
from long-term exposure. Target risk levels are set by policy makers and risk managers as a 
necessary step in the process of developing cleanup levels, screening levels, and acceptable 
chemical concentrations in air or other media using a risk-based decision-making process. 
Based on this risk level, the risk assessor can then establish the corresponding long-term, 
health-protective concentration of a chemical in a given environmental media (e.g., air, soil, 
water). 

Target risk levels apply specifically to cancer risk because many carcinogens are considered to 
cause some risk at any exposure concentration or dose that is higher than zero. Risk from 
exposure to carcinogens is called excess risk, because it is added to the background lifetime 
population cancer risk of approximately 1 in 3. Target risk levels describe cancer risk 
numerically as a probability, such as 1 in 100,000, which can also be expressed as 1×10-5. A risk 
estimate of 1 in 100,000 means that 1 additional case of cancer (above the background 
population cancer rate) might occur among 100,000 exposed persons because of a certain 
(typically lifetime) chronic exposure to a chemical. EPA accepts a range of excess risk levels 
between 1 in 10,000 and 1 in 1,000,000. 

Establishing target risk levels requires consideration of risk/benefit tradeoffs that are judged 
based on relevant considerations. Some background concentrations of chemicals in the 
environment1 have risk levels that are already higher than the lower risk levels typically 
considered. Setting a target risk level that is too high, like a risk of 1 in 1,000, can result in 
under-protection that leaves too many at an appreciable risk of an adverse health effect. It is 
important to note that although a cancer risk of 1 in 1,000 would be considered too high by the 
TCEQ and many other regulatory agencies, it is still a relatively low likelihood compared to 
background cancer rates. For example, from the perspective of an individual’s cancer risk, an 

 
1 Background concentrations are naturally occurring (i.e., the concentration is not due to a release of chemicals 
from human activities) or anthropogenic (i.e., the presence of a chemical in the environment is due to human 
activities but is not the result of site-specific use or release of waste or products, or industrial activity). 
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excess cancer risk of 1 in 1,000 is relatively low compared to their background cancer risk of 
approximately 1 in 3 (or 330 in 1,000).  

By contrast, setting an acceptable target risk level that is very low can result in little health 
benefit in terms of risk reduction but may be associated with substantial burdens (if it is 
possible to attain at all, based on background levels of the chemical in the environment). For 
example, reducing levels of a carcinogen in soil at a remediation site, or in ambient air in a 
particular area, to a 1 in 1,000,000 (1×10-6) risk level will likely require significantly more effort 
from personnel compared to reducing levels of a carcinogen in soil or in ambient air to a 1 in 
100,000 (1×10-5) risk level, but would not significantly reduce the total lifetime cancer risk for 
exposed individuals.2 To put this into perspective, background lifetime cancer risk is around 1 in 
3 (or 330,000 in 1,000,000) and adding an excess cancer risk of 1 in 100,000 increases an 
individual’s cancer risk to 1.00001 in 3 (or 330,010 in 1,000,000). If the excess cancer risk is 1 in 
1,000,000 instead, then individual’s cancer risk is 1.000001 in 3 (or 330,001 in 1,000,000). 
Switching from a target risk level of 1 in 100,000 to 1 in 1,000,000 reduces an individual’s total 
lifetime risk by only 0.0009%. 

The TCEQ Guidelines for Developing Toxicity Factors (RG-442) uses a 1 in 100,000 (1×10-5) 
target cancer risk. This target risk level is combined with an estimate of the cancer potency of 
the chemical to establish the concentration or dose of a chemical that is considered acceptable 
in environmental media, such as the long-term concentration in ambient air. Although the 1 in 
100,000 cancer risk level was informally discussed with and approved by individual TCEQ 
Commissioners at the time that the Guidelines were first written (2006-2007), it was not 
officially approved and voted on by the Commissioners. Therefore, a proposal to set a target 
risk level of 1 in 100,000 for use in setting screening levels for the TCEQ air permitting program 
and for comparing to ambient air monitoring data will be sent to the Commission for their 
approval at a Commission open meeting. 

TCEQ takes its responsibility to protect public health very seriously, which is a primary 
consideration in selecting a target risk level. Within that context, there are several other 

 
2 For example, considerable long-term efforts by TCEQ staff and area companies were necessary to reduce 
benzene emissions impacting the Galena Park, TX ambient air monitoring site such that annual average benzene 
concentrations on TCEQ’s Air Pollutant Watch List (APWL 1206) could ultimately be removed 
(www.tceq.texas.gov/toxicology/apwl/list.html). Removal of APWL1206 was only possible because of substantial 
long-term efforts by TCEQ staff (e.g. regional investigations, mobile monitoring, find-and-fix initiative, additional 
tank landing control practice requirements, new MSS permit control measures) and area companies that resulted 
in reduced emissions and sustained improvement in annual average benzene concentrations in Galena Park when 
compared to a 1E-05 excess risk level air concentration (1.4 ppb; see 
www.tceq.texas.gov/downloads/toxicology/air-pollutant-watch-list/proposed/1206-benzene.pdf). However, even 
if there were significantly greater efforts by TCEQ and area companies, achieving the 1E-06 excess risk level air 
concentration for benzene would simply not be possible due to background concentrations alone (e.g., motor 
vehicle emissions). For example, at the rural and urban background monitor sites in Karnack and Deer Park, TX, 
respectively, annual benzene concentrations have historically ranged from ≈0.19-0.50 ppb (2004-2023 at Karnack) 
and ≈0.21-0.63 ppb (2000-2023 at Deer Park), all exceeding and up to 4.5-times the 1E-06 excess risk level air 
concentration for benzene (0.14 ppb). 
 

https://www.tceq.texas.gov/toxicology/apwl/list.html
https://www.tceq.texas.gov/downloads/toxicology/air-pollutant-watch-list/proposed/1206-benzene.pdf


4 
 

important relevant considerations. The United States Environmental Protection Agency (EPA) 
set an acceptable lifetime excess cancer risk range of 1 in 1,000,000 to 1 in 10,000 (1×10-6 to 
1×10-4) in the National Contingency Plan (NCP; 40 CFR Section 300.430; EPA 1990). Setting a risk 
range provides risk managers with the flexibility to set an acceptable risk based on the specific 
circumstances to which the risk is applied. Texas has consistently set a target risk level of 1 in 
100,000 (1×10-5), using this level for the air permitting program and evaluation of air 
monitoring data (as noted above), for the Texas Risk Reduction Program (TRRP) rule for site 
remediation, and for the Texas Surface Water Quality Standards (30 TAC Chapter 307). 
Consistency within and across agency programs and rules helps provide clarity on the level of 
excess risk the agency considers to be acceptable. Used in conjunction with a chemical’s toxicity 
factor for appropriate exposure pathways to calculate a health-protective media concentration 
for exposure, the target risk level of 1 in 100,000 (1×10-5): 
 
• Represents the logarithmic center of EPA’s acceptable excess risk range; 

• Accounts for potential exposure to multiple carcinogens while remaining below the upper 
end of EPA’s acceptable risk range (1 in 10,000 or 1×10-4); 

• Allows for prompt response to pollutants monitored by the TCEQ that exceed the 
concentration and duration associated with the target risk level, (e.g., under the Air 
Pollutant Watch List to reduce emissions in an area) well before reaching the upper end of 
EPA’s acceptable risk range; and 

• Insignificantly contributes to an individual’s lifetime cancer risk. For example, a 1 in 100,000 
excess cancer risk, when added to the background lifetime cancer risk of approximately 1 in 
3 (or 33,000 in 100,000), generates a total cancer risk of 33,001 in 100,000, a de minimis 
increase of 0.001%. 

These considerations, evaluated when drafting the 2006-07 Guidelines and re-evaluated now, 
support the conclusion that a target risk level of 1 in 100,000 (1×10-5) is protective of human 
health and is reasonable to use in agency programs, rules, and guidance. 

The TCEQ Executive Director proposed that the Commission set a target cancer risk level of 1 in 
100,000 (1×10-5) for developing screening levels used both in TCEQ’s air permitting program 
and for comparison to ambient air monitoring data. The Commission approved the request to 
post the proposal for 30 days of public comment. The public comments below are summaries of 
the public comments received by TCEQ during the public comment period. The public comment 
period began on September 1, 2023, and ended on October 3, 2023.  

TCEQ received comments from: 

• 195 individuals commented using a form letter organized by the Texas Health and 
Environmental Alliance. These comments will be referred to as from Texas Health and 
Environmental Alliance individuals. 

• Harris County Pollution Control Services  
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• Christina Schwerdtfeger, PhD, Michael Spano, and Craig Wright, cofounders of Coalition for 
Responsible Environmental Aggregate Mining (CREAM). These comments will be referred to 
as from CREAM. 

• Environmental Defense Fund 

• Earthjustice and Preserve Mineola provided identical comments. (The following entities also 
adopted the Earthjustice and Preserve Mineola comments as if submitted on their own: Air 
Alliance Houston; Environment Texas; CHISPA Tx; Clean Water Action; Coalition for 
Environment, Equity, and Resilience; Healthy Gulf; Rio Grande International Study Center; 
Texas Health and Environment Alliance; Sierra Club Lone Star Chapter; Texas Campaign for 
the Environment/TCE Fund; Bayou City Waterkeeper; and Greater Edwards Aquifer 
Alliance). These cumulative comments will be referred to as from Earthjustice et al. 

• Texas Chemical Council 

• Channelview Health and Improvement Coalition 

The comments can be found on the TCEQ website at: 
www.tceq.texas.gov/downloads/toxicology/public-comments-risk-level.pdf 

Glossary of Main Terms Used in Document 
Acceptable Cancer Risk – Based on the TCEQ’s no significant excess risk level management goal 
of 1 in 100,000, which is intended to prevent adverse cancer effects potentially associated with 
cumulative and aggregate exposures. 

Acceptable Cancer Risk Range – A range (1 in 1,000,000 to 1 in 10,000) of excess lifetime risk 
levels deemed acceptable by EPA (e.g., due to environmental exposure to a chemical(s)). 

Acute Exposure – Exposure for 24 hours or less. 

Age-Dependent Adjustment Factors (ADAFs) – EPA factors that are incorporated into TCEQ 
effects screening levels (ESLs) and other toxicity factors that may be derived in development 
support documents under TCEQ guidelines (RG-442) to account for increased susceptibility to 
cancer associated with early life exposure of humans to environmental mutagenic carcinogens. 

Aggregate Chemical Exposure – The combined exposure of an individual (or defined 
population) to a specific agent or stressor via relevant routes, pathways, and sources. 

Air Monitoring – Monitoring of chemical concentrations in ambient air; that is, air to which the 
public may be exposed. 

Air Monitoring Comparison Values (AMCVs) – Chemical- and duration-specific air 
concentrations developed by the TCEQ and set at levels to protect human health and welfare. 
Exposure to an air concentration at or below a human health AMCV is not likely to cause 
adverse health effects in members of the public, including sensitive subgroups such as children, 
the elderly, pregnant women, and people with preexisting health conditions. Exposure to an air 
concentration above a human health AMCV level does not necessarily mean that adverse 

https://www.tceq.texas.gov/downloads/toxicology/public-comments-risk-level.pdf
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effects will occur, but rather that further evaluation from a health effects perspective is 
warranted. 

Air Permitting – A program coordinated by EPA and TCEQ that regulates the permitting of air 
emissions of chemicals from regulated facilities to prevent and control air pollution. 

Air Pollutant Watch List (APWL) – A program created by TCEQ to alert technical staff to specific 
areas in Texas with elevated air concentrations of special interest pollutants so that those areas 
can receive special attention with the goal of lowering levels of air pollutants in those areas 
(e.g., to levels below relevant AMCVs). 

Air Toxics – Pollutants that are known to cause or are suspected of causing cancer or other 
serious health effects, such as developmental effects or birth defects, or adverse environmental 
and ecological effects.  

Air Toxics Screening Assessment (AirToxScreen) – An EPA tool that models chemical 
concentrations in air using emissions estimates from anthropogenic, biogenic, background, and 
secondary sources. 

Ample Margin of Safety – A level to provide maximum feasible protection against risks to 
public health from hazardous air pollutants by protecting the greatest number of persons 
possible to a specific target lifetime risk level. 

Anthropogenic – Changes in nature made by people. In the context of sources of chemicals, 
anthropogenic refers to human-made sources. 

Background Cancer Rate – The rate of cancer occurrence in the general population due to all 
causes (genetic, lifestyle, environmental, etc.). The chance of developing cancer in males and 
females (2017-2019) was 40% or about 1 in 2.5 (National Cancer Institute). For simplicity, in this 
document the lifetime background cancer incidence rate is represented as approximately 1 in 3, 
or 33%. 

Biogenic – Changes in nature that occur naturally via living organisms. In the context of sources 
of chemicals, biogenic refers to natural sources. 

Carbonyls – A functional group with the formula C=O, composed of a carbon atom double-
bonded to an oxygen atom. This includes aldehydes, ketones, carboxylic acids, amides, and 
esters. 

Carcinogen – An agent capable of inducing cancer. 

Carcinogenic Potency Factor – Typically expressed as a cancer slope factor or unit risk factor, it 
expresses the carcinogenic potency of a carcinogenic chemical on a per unit lifetime exposure 
basis (e.g., excess cancer risk per part per billion (ppb) of a chemical on a lifetime average 
exposure basis). 

Chronic Exposure – Repeated exposure to a chemical for more than approximately 10% of an 
animal’s or human’s life span.  

https://www.bing.com/ck/a?!&&p=3323b3396f27a452JmltdHM9MTcxMDg5MjgwMCZpZ3VpZD0xNjQ0OGU1OC0zOTlkLTZhZTUtMDVkZC05YTEwMzhlZDZiM2EmaW5zaWQ9NTk0Ng&ptn=3&ver=2&hsh=3&fclid=16448e58-399d-6ae5-05dd-9a1038ed6b3a&psq=carbonyls+definition&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9ueWxfZ3JvdXA&ntb=1
https://www.bing.com/ck/a?!&&p=3323b3396f27a452JmltdHM9MTcxMDg5MjgwMCZpZ3VpZD0xNjQ0OGU1OC0zOTlkLTZhZTUtMDVkZC05YTEwMzhlZDZiM2EmaW5zaWQ9NTk0Ng&ptn=3&ver=2&hsh=3&fclid=16448e58-399d-6ae5-05dd-9a1038ed6b3a&psq=carbonyls+definition&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9ueWxfZ3JvdXA&ntb=1
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Concentration – Amount of chemical in a defined space (mass/unit volume). For air, units of 
milligrams per cubic meter (mg/m3), micrograms per cubic meter (µg/m3), parts per million 
(ppm), or parts per billion (ppb) are often used. 

Continuous Exposure – Prolonged exposure without any breaks in the exposure. 

Cumulative Chemical Exposure – The combined risks from exposures to multiple chemicals 
from the same source or multiple sources. 

De minimis – Too trivial or minor to merit consideration. 

Dose – The amount of a chemical an organism or person is exposed to over a specified time, 
often expressed on a mg chemical/kg body weight basis for people and animals. 

Effects Screening Level (ESL) – Screening levels developed by the TCEQ for use in the air 
permitting process to evaluate air dispersion modeling’s predicted impacts. They are used to 
evaluate the potential for adverse effects to occur or offensive odors to be perceived due to 
exposure to concentrations of constituents in the air. ESLs are based on data concerning health 
effects, the potential for odors to be a nuisance, and effects on vegetation. 

Environmental Medium – A term describing components or materials of the environment such 
as air, groundwater, surface water, soil, sediment, dust, etc. 

Excess Cancer Risk – The incremental probability of an individual developing cancer over a 
lifetime due to exposure to a carcinogen, typically calculated based on average lifetime dose. 

Fenceline Communities – Residential areas adjacent to the fenceline of industrial facilities. 

Hazard – A potential source of harm.  

Hazardous Air Pollutants (HAPs) – Those chemicals known or suspected to cause cancer or 
other serious health impacts, or adverse environmental effects. HAPs are also known as toxic 
air pollutants or air toxics. Under the Clean Air Act, EPA is required to regulate emissions of 
HAPs.  

Incidence Rate - The number of new cancers of a specific site/type occurring in a specified 
population during a year, usually expressed as the number of cancers per 100,000 population at 
risk. 

Inhalation – Intake of chemicals through breathing. 

Logarithmic Center – The center of a distribution is the middle or midpoint of a set of values. 
For a logarithmic distribution, which is a probability distribution of log-transformed data, the 
center is the middle of that logarithmically distributed set of values. 

Maximum Emission Rates – A term used in TCEQ’s air permitting program that refers to 
calculated maximum emissions from a facility’s emission points used to model “worst-case” 
ground-level chemical concentrations. 

Modeled Air Concentrations – Concentrations of chemicals in air predicted by computer 
models using emission rate estimates, background air concentrations, meteorological 
information, and various fate and transport parameters during the air permitting process. 
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Mutagenic Carcinogens – Carcinogens that permanently change genetic material, usually DNA, 
in an organism, and thus increase the frequency of inheritable cell mutations above the natural 
background level. 

National Ambient Air Quality Standards (NAAQS) – Specific air quality standards set by EPA 
that address the criteria pollutants carbon monoxide, lead, nitrogen dioxide, ozone, particulate 
matter, and sulfur dioxide. 

Non-threshold Dose-response – When a chemical causes an adverse effect through a mode of 
action that does not have a threshold for causing such an effect. It is assumed there is no truly 
safe dose; any dose, regardless of size, could cause the adverse health effect. 

1 in 10,000 Excess Cancer Risk – One additional case of cancer (above the background 
population cancer rate) that might occur among 10,000 exposed persons due to chronic 
(lifetime) exposure to a chemical. Can also be expressed as 1E-4 or 1×10-4. 

1 in 100,000 Excess Cancer Risk – One additional case of cancer (above the background 
population cancer rate) that might occur among 100,000 exposed persons due to chronic 
(lifetime) exposure to a chemical. Can also be expressed as 1E-5 or 1×10-5. 

1 in 1,000,000 Excess Cancer Risk – One additional case of cancer (above the background 
population cancer rate) that might occur among 1,000,000 exposed persons due to chronic 
(lifetime) exposure to a chemical. Can also be expressed as 1E-6 or 1×10-6. 

Reference Value (ReV) – An estimation of an exposure for a given duration to the human 
population (including susceptible subgroups) that is likely to be without an appreciable risk of 
adverse effects over a lifetime.   

Risk Assessment – The evaluation of scientific information on the hazardous properties of 
environmental agents, the dose-response relationship, and the extent of human exposure to 
those agents. The product of risk assessment for carcinogens is an estimate of excess lifetime 
cancer risk (expressed as a probability), and for noncarcinogens is an estimate of hazard (not 
expressed as a probability but rather the numerical result of the ratio of estimated dose/safe 
dose). 

Secondary Sources – Chemicals that form in the atmosphere through natural chemical 
transformations or chemical reactions in the environment. 

Speciated Metals – The different forms of metals that may occur in the environment based on 
molecular or complex structures, electronic or oxidation states, and isotopic compositions. In 
terms of analysis, measuring speciated metals can capture the total metal concentration in a 
sample. 

Target Risk Level – An excess risk management goal of 1 in 100,000 deemed acceptable by 
TCEQ for excess lifetime cancer risk used for the calculation of environmental media-specific 
concentrations (e.g., ESLs for air) for individual chemicals with a non-threshold dose-response 
assessment.  
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Threshold Dose-response - When a chemical causes an adverse effect through a mode of action 
that has a threshold, above which a response may occur. Exposure below that threshold (i.e., 
the safe dose) would not be expected to cause an adverse health effect. 

Toxicity Factors – A value derived to reflect the carcinogenic potency or noncarcinogenic 
hazard of a chemical based on the relationship between the level of exposure to the chemical 
(dose) and the probability or magnitude of a biological response. 

Unit Risk Factor (URF) – An estimate of the increased cancer risk from inhalation exposure to a 
chemical expressed on a per unit lifetime exposure basis (e.g., excess risk per 1 µg/m3 for a 
lifetime). The URF can be multiplied by an estimate of lifetime exposure (in µg/m3) to estimate 
the lifetime excess cancer risk. 

Volatile Organic Compounds (VOCs) – Organic compounds that have a high vapor pressure at 
room temperature, which means they volatilize rapidly. VOCs will exist as gases or vapors under 
typical environmental conditions. 

Worst Case – A term used to describe a combination of maximum or upper-level inputs, which 
when combined in a calculation give upper end outputs or impacts. Used to describe situations 
that are in the upper range of plausible severity.  

Summary of Comments and Responses 
Recommending a Target Risk Level of 1 in 1,000,000 (1×10-6) 
Comment 1 

Harris County Pollution Control Services, Environmental Defense Fund, Earthjustice et al., 
Channelview Health and Improvement Coalition, and Texas Health and Environmental Alliance 
individuals recommend that TCEQ change the target cancer risk level from 1 in 100,000 (1×10-5) 
to 1 in 1,000,000 (1×10-6). 

Environmental Defense Fund commented that the current target cancer risk level is not health 
protective. 

Earthjustice et al. commented that tightening the “top line standard” from 1 in 100,000 to 1 in 
1,000,000 (1×10-5 to 1×10-6) provides for better protection and can mitigate significant risks for 
marginalized communities. They also stated, “Texas should lead in science, industry, and public 
health. It can do so by ensuring that its premier state toxicologists have clearer guidance when 
addressing emissions at facilities that are often acres across with 100’s of individual 
smokestacks emitting a soup of toxic chemicals. This target risk level will be the first guardrail 
for TCEQ staff and applicants in assessing the types of pollution control equipment necessary 
for expansion or continued operation and should be set at a level that pushes forward less 
emissions. Thus, TCEQ should reconsider and set the target risk level at 1×10-6.” 
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Harris County Pollution Control (EAHC) commented that the heightened level of exposure and 
risk faced by residents of Harris County warrants a more protective risk level of 1×10-6. 

Response:  
In the Background Section above, TCEQ cites several considerations that support the conclusion 
that a target risk level of 1 in 100,000 (1×10-5) is protective of human health and a reasonable 
choice for use in agency programs, rules, and guidance. Specifically, the target risk level of 1 in 
100,000: 

• Represents the logarithmic center of EPA’s acceptable excess risk range; 

• Accounts for potential exposure to multiple carcinogens while remaining below the upper 
end of EPA’s acceptable risk range (1 in 10,000 or 1×10-4); 

• Allows for prompt response to pollutants monitored by the TCEQ that exceed the 
concentration and duration associated with the target risk level (e.g., under the Air 
Pollutant Watch List to reduce emissions in an area) well before reaching the upper end of 
EPA’s acceptable risk range; and 

• Insignificantly contributes to an individual’s lifetime cancer risk (e.g., increases total risk 
from approximately 33,000 in 100,000 to 33,001 in 100,000, a de minimis increase of 
0.001%). 

Additionally, a 1 in 100,000 excess cancer risk calculation is theoretical and the actual excess 
risk associated with the level of lifetime chemical exposure assumed to be associated with a 1 
in 100,000 risk could be significantly lower, even zero. The actual risk could be much lower 
because of the many worst-case assumptions made when determining the theoretical cancer 
risk from a chemical exposure, such as assuming that any exposure to the carcinogen causes 
risk, using lower bound risk estimates (instead of best statistical estimates), using the most 
sensitive animal species and sex and assuming that their carcinogenic response is 
representative of the human response, etc. These assumptions are made to develop a 
theoretical risk that over-estimates actual risk. 

EPA’s acceptable excess risk range (1 in 10,000 to 1 in 1,000,000, or 1×10-4 to 1×10-6) and 
TCEQ’s selected individual-chemical target risk level (1 in 100,000, or 1×10-5) apply to all 
communities, whether located in highly industrialized areas of Harris County or elsewhere. Even 
in the presence of multiple area sources, TCEQ is confident that the current approach using a 
target cancer risk level of 1 in 100,000 for individual carcinogens is protective of both aggregate 
chemical exposure (the same chemical emitted from multiple sources) and cumulative chemical 
exposure (different chemicals emitted from the same source or multiple sources). The target 
cancer risk level is the logarithmic midpoint of the acceptable risk range, allowing room for risk 
from cumulative exposures. In addition, as discussed in responses to comments below, 
cumulative evaluations of actual monitored chemicals in and near fenceline communities have 
consistently shown impacts to be within EPA’s acceptable risk range (1 in 1,000,000 to 1 in 
10,000). Lastly, we note that the target risk level is not being proposed as a new emissions 
control (e.g., to reduce emissions by 10-fold) but rather as a sufficient health-protective level 
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considering the EPA acceptable excess risk range of 1 in 1,000,000 to 1 in 10,000, which 
insignificantly contributes to a lifetime cancer risk. 

Comment 2 

Earthjustice et al. commented that because setting a tiered approach to these target risk levels 
was not considered, TCEQ should set a tighter standard at 1×10-6, allowing toxicologists, state 
permitting staff, and applicants to better utilize air modeling data and known pollution control 
equipment to protect communities. With just this change, they state that “TCEQ sets the bar for 
protection of the community at a higher level. Since neither TCEQ nor the Sunset Commission 
provided any evidence that this would be cost prohibitive to applicants across the broad range 
of air permitting programs that this target risk level will apply to, it seems unlikely to negatively 
impact the economic development of the state.” 

Response:  
The TCEQ did not consider cost when evaluating the appropriate target risk level. Addressing 
the potential cost or the scope of potential negative impacts to economic development from 
lowering the individual target risk level to 1×10-6 in Texas is beyond the scope of the current 
proposal. TCEQ is confident a target risk level for individual carcinogens of 1 in 100,000 is 
health-protective. Economics is not a criterion to be considered when determining what risk 
level is health-protective, and the recommended target risk level is set at a health-protective 
level. 

Comment 3 
The Texas Chemical Council (TCC) commented that a target risk level of 1 in 100,000 (1×10-5) is 
protective of public health and is more conservative than the EPA’s acceptable risk range. They 
also state that a target risk level of 1 in 100,000 allows for TCEQ action for pollutants monitored 
by TCEQ that exceed the target risk level well before exceeding the EPA’s acceptable risk range. 

Response:  
The TCEQ appreciates the comment. 

Cumulative Cancer Risk  
Comment 1 
Earthjustice et al. commented that the proposed target risk level fails to address the cumulative 
impact of multiple chemicals on frontline communities. They commented that this proposed 
policy should acknowledge the shortcomings of traditional, chemical-by-chemical approaches 
to risk assessment and that the policy needs to consider real-world, cumulative exposures to 
multiple chemicals and non-chemical stressors. They state that TCEQ staff require clear 
guidance—informed by community outreach and collaboration—on how to conduct those 
assessments and set meaningful permit limits to minimize near-term health impacts.  
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Earthjustice et al. also commented that an example in Texas would be the Olin chemical plant in 
Freeport, which releases carbon tetrachloride, methylene chloride, 1,2-dichloroethane, and 
other carcinogens and is adjacent to other existing facilities that this proposed target risk level 
would ignore. Earthjustice et al. claimed that communities that are exposed to multiple other 
carcinogens are more susceptible to harm from just one chemical than communities without 
those cumulative exposures. They stated that TCEQ should be proactive, recognizing that this 
cumulative risk exists, and document how setting a lower risk level (1 in 1,000,000, or 1×10-6) 
initially could seek to better protect communities.  

Earthjustice et al. commented that TCEQ’s Guidelines to Develop Inhalation and Oral Cancer 
and Noncancer Toxicity Factors first articulated an excess risk management goal of 1 in 100,000 
(1×10-5) to calculate individual Effects Screening Levels (ESLs). But these same guidelines 
assume that a 1 in 100,000 risk level is permissible, in part, because:  

[i]t is also very unlikely that the maximum concentrations of emissions from multiple 
chemicals from a facility and other facilities (if any) would occur at the same time and place.  

They state that TCEQ guidelines then go on to support the initial acceptance of this risk 
assessment because “few chemicals with a known or assumed non-threshold dose-response 
assessment are routinely permitted in Texas.”  

Channelview Health and Improvement Coalition commented that TCEQ should recognize and 
account for the combined risks and impacts of all the chemicals, toxins and particulates within a 
community and the environment. They commented that TCEQ should “strengthen” its 
standards to account for the total accumulated risk level to an individual, community, or the 
environment. 

The Environmental Defense Fund commented that, due to impacts from different sites 
(aggregate exposures and risks) and/or multiple chemicals (cumulative risks), they recommend 
decreasing the proposed target cancer risk level from 1 in 100,000 to 1 in 1,000,000 when 
permitting known or suspected cancer-causing chemicals to protect the health of the millions of 
Texans living closest to facilities that emit hazardous and known cancer-causing pollutants. 

Response:  
The TCEQ is confident that the proposed approach using a target cancer risk level of 1 in 
100,000 for individual carcinogens is protective of both aggregate chemical exposure (the same 
chemical emitted from multiple sources) and cumulative chemical exposure (different 
chemicals emitted from the same source or multiple sources). The proposed target cancer risk 
level is the logarithmic midpoint of EPA’s acceptable risk range (1 in 1,000,000 to 1 in 10,000), 
allowing a margin of safety to account for potential cumulative exposures. In addition, as 
discussed below, cumulative evaluations of actual monitored chemicals in/near fenceline 
communities have consistently shown impacts to be within EPA’s acceptable risk range. 

TCEQ’s Toxicology, Risk Assessment, and Research Division determines safe concentrations of 
chemicals in air, which are used in the air permitting process. A facility that is applying for an air 
permit is required to complete an analysis of the potential impacts of their emissions on air 
quality. This typically means that they model the worst case (maximum) emission rates for 
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individual chemicals from their facility, under worst-case meteorological conditions, to 
generate estimated chemical concentrations in air. These concentrations are then compared to 
the TCEQ’s safe level for the chemical, and if the concentrations are deemed allowable then the 
maximum emission rates are written into enforceable air permits. TCEQ audits the applicant’s 
modeling inputs and analysis to ensure they are acceptable before granting a permit. 

TCEQ’s RG-442 guidelines for developing these safe concentrations, called effects screening 
levels (ESLs), were peer-reviewed by external experts in inhalation toxicology and dose-
response assessment. The guidelines—and the ESLs calculated from them—are designed to 
result in scientifically sound assessments of a chemical’s potential to cause adverse health 
effects. For all chemicals, including chemicals considered to be carcinogenic, the methods for 
deriving the ESLs address both cumulative and aggregate exposures. In the TCEQ’s RG-442 
guidelines, the target cancer risk level for cancer-causing chemicals is currently 1 in 100,000, 
which is the theoretical added cancer risk (above the background cancer risk of about 1 in 3) 
that a chemical may cause over a lifetime of exposure in the most sensitive portions of the 
population. This current (and proposed) 1 in 100,000 risk level is 10 times more stringent than 
the highest level of 1 in 10,000 that EPA deems acceptable. 

Carcinogenic effects from chemicals are estimated as the incremental probability of an 
individual developing cancer over a lifetime resulting from continuous exposure to the 
chemical, not accounting for the background risks. This is called the excess individual lifetime 
cancer risk. This theoretical risk, or probability, is additive to an individual’s background cancer 
risk. Because the background risk of an individual is approximately 1 in 3, or 33% (they have a 
33% chance of developing cancer over their lifetime), then the theoretical increased risk of 1 in 
100,000 would put the individual’s risk of developing cancer at 33.001%.  

There are several ways to demonstrate that TCEQ’s proposed use of a 1 in 100,000 excess 
cancer risk for individual chemicals, which has been used by TCEQ for decades, has succeeded 
in both generally maintaining an individual-chemical risk of less than 1 in 100,000, and in 
preventing cumulative cancer risks of greater than 1 in 10,000. TCEQ verified this by evaluating 
ambient air monitoring data and modeled air concentrations with cancer risks. 

To calculate cumulative risk from ambient air monitoring data, TCEQ evaluated air toxics data 
from nine stationary monitoring sites in the Houston Ship Channel area (see Figure 1 for a map 
of sites and Appendix Table A - 1 for a list of site details). Eight of these sites are located in the 
Houston Ship Channel area in close proximity to industrial facilities and one site is located 
further from industrial areas in an urban area.3 Air monitoring data from the Houston area was 
evaluated because Houston is the largest city in Texas, and it has areas of dense industrial 
facilities in close proximity to residential areas. Air toxics in this case are defined as volatile 
organic compounds (VOCs), carbonyls, and speciated metals.4 Of the 84, 48, 19, and 16 

 
3 The Houston Deer Park #2 site served as the EPA National Air Toxics Trends Stations (NATTS) urban setting site for 
Texas from 2003 through June of 2018.  
4 VOCs can be measured via canister or automated gas chromatograph (autoGC); autoGC data was used 
preferentially over canister data when there was data overlap. Some sites had co-located monitors, so any 
 



14 
 

chemicals measured via canister, automated gas chromatograph (autoGC), carbonyl cartridge, 
and speciated metals filters, respectively, there were 61 chemicals that have gone through the 
full TCEQ toxicity factor derivation process and have non-carcinogenic and/or carcinogenic 
toxicity factors available. Of those 61 chemicals, 13 are considered carcinogenic or potentially 
carcinogenic and have carcinogenic toxicity factors available (Table A - 2).5 In addition to the 13 
TCEQ carcinogenic toxicity factors (called unit risk factors or URFs), the EPA URF for 
formaldehyde was also utilized in the equations. TCEQ used the EPA URF for formaldehyde in 
the risk calculations because TCEQ’s carcinogenic determination for formaldehyde identified a 
threshold mode of action, in which case the standard non-threshold cancer risk calculations 
would not apply. TCEQ considers the use of EPA’s URF for formaldehyde to overestimate the 
formaldehyde cancer risk. Individual risk values were summed at each site to calculate 
cumulative risk.6  

When assessing cumulative risk of the chemicals measured at the Houston stationary air 
monitoring sites, the acceptable risk for the sum of the individual risks is less than 1 in 10,000 
(the upper end of EPA’s acceptable cancer risk range). The cumulative risks calculated at each 
site, including all the years that data are available, were all less than 1 in 10,000 (Figure 2). 
While there is an impressive amount of data for some monitoring sites (in operation since 
1992), the data account for 30 years or less. Comparing these data to a lifetime toxicity factor 
(i.e., 70 years) is still likely to over-estimate risk because concentrations have generally trended 
downwards in recent years (for example, see Figure 3). 

 
duplicated data were removed so that each chemical had one data point represented for each sampling day 
available. 
5 Data collection was done using the Texas Air Monitoring Information System (TAMIS) Statistical Summary Report. 
This report provides averages of the data for each quarter of the year, as well as an overall annual average. To 
prevent double counting of data, quarterly averages were removed from the dataset and only the annual averages 
were used in the calculations. A lifetime average for each chemical at each monitoring site was calculated by 
averaging the available annual averages together. Individual risk calculations were conducted using the available 
non-overlapping data for those chemicals at the identified stationary monitoring sites (see Equation A - 1 in the 
Appendix). See Appendix Figure A - 1, Figure A - 2, and Figure A - 3 for additional graphics. 
6 See Equation A - 2 in the Appendix. 
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Figure 1. Map showing the location of the 9 stationary monitoring sites in the Houston Ship 
Channel area used for the cumulative risk analysis.  
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Figure 2. Graphic representation of the calculated cumulative risk at nine stationary 
monitoring sites, eight of which are located in close proximity to industrial facilities in 
Houston, TCEQ Region 12. The appropriate target risk level for comparison to cumulative risks 
from multiple chemicals is 1 in 10,000 (1.00E-04). 
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Figure 3. Graphic representation of the calculated annual risk for benzene measured at 9 
stationary monitoring sites, eight of which are located in close proximity to industrial 
facilities in Houston, TCEQ Region 12. Except for two years at one monitoring site (explained in 
the figure), no annual average benzene cancer risk was higher than the individual chemical 
target risk level of 1 in 100,000 (1.0 E-05) since the benzene risk-based air monitoring 
comparison value (AMCV) was set in October of 2007.  

 
 
In addition to evaluating air monitoring data, air modeling data was also used to demonstrate 
that the TCEQ’s use of 1 in 100,000 excess cancer risk for individual chemicals has succeeded in 
preventing cumulative cancer risks of greater than 1 in 10,000. EPA uses emissions estimates 
from many anthropogenic, biogenic, background, and secondary sources to model 
concentrations of dozens of chemicals in every census tract in the US. From this data, EPA has 
estimated the cancer risks attributed to 72 pollutants or pollutant groups, from a total of 38 
source categories. This information is presented in EPA’s most up-to-date Air Toxics Screening 
Assessment.7 Because these are modeled risks, they will not be entirely accurate (EPA considers 
AirToxScreen to be a screening-level assessment that provides overall patterns of potential 
health risks posed by air toxics) but they can provide information about approximate cancer 
risks from different sources. 

 
7 AirToxScreen; www.epa.gov/AirToxScreen 

http://www.epa.gov/AirToxScreen


18 
 

EPA’s most recent 2019 AirToxScreen modeled cancer risk data for Texas is subdivided by the 
state’s 254 counties, as well as by the state’s more than 5,000 census tracts. Across Texas, EPA 
estimates that the total cancer risk from air toxics is 28 per 1,000,000 (or 2.8 × 10-5). 
Approximately 14% of that cancer risk is attributable to EPA’s estimates of risk from exposure 
to ethylene oxide. TCEQ has conducted an extensive review of the ethylene oxide science and 
has concluded that the cancer risks from ethylene oxide are approximately 1,000-fold less than 
EPA has estimated.8 The AirToxScreen results presented below are modified to reduce the 
cancer risk attributed to ethylene oxide by a factor of 1,000. When using TCEQ’s analysis of the 
risk from ethylene oxide, the total AirToxScreen cancer risk in Texas from air toxics is 24 per 
1,000,000. This is slightly lower than the cancer risk for the entire US, which was 24.4 per 
1,000,000 also with the ethylene oxide factor reduced. A number of other US states showed 
comparable or higher air toxics risks (Figure 4). 

Figure 4. United States map of total air toxics cancer risks, using data modeled by the EPA 
2019 AirToxScreen analysis. The total risk was calculated using ethylene oxide risk divided by 
1,000 to reflect the TCEQ’s more accurate ethylene oxide cancer risk evaluation. The midpoint 
of the color range on the scale represents the US average air toxics cancer risk. 

 
 

 
8 TCEQ’s ethylene oxide cancer dose-response assessment was completed 4 years after the EPA analysis and was 
informed by more recent studies and analyses that were not available to EPA. With the benefit of this additional 
scientific work, TCEQ concluded that the 2016 EPA evaluation significantly overstates the cancer potency of 
ethylene oxide. TCEQ also validated its conclusions about cancer potency against actual cancer data—a step that 
EPA did not undertake. TCEQ found that EPA’s model of cancer potency does not fit the actual data, whereas 
TCEQ’s model accurately predicts the observed cancer rates associated with ethylene oxide exposure. Further 
information about TCEQ’s assessment can be found at: www.tceq.texas.gov/toxicology/ethylene-oxide.  

https://www.tceq.texas.gov/toxicology/ethylene-oxide
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Within Texas, the highest cancer risk from air toxics at the county level is 36 to 37 per 1,000,000 
(Panola, Gregg, and Harrison counties in East Texas), as shown in the map of cancer risks in 
Texas counties (Figure 5). The estimated risks for these counties were largely driven by higher 
secondary formation of formaldehyde, as discussed below. 

Figure 5. Map of Texas counties showing total air toxics cancer risks, using data modeled by 
the EPA 2019 AirToxScreen analysis. The total risk was calculated using ethylene oxide (EtO) 
risk divided by 1,000 to reflect the TCEQ’s more accurate ethylene oxide cancer risk evaluation. 
The midpoint of the color range on the scale represents the Texas average air toxics cancer risk. 

 
 

The highest cancer risk at the census tract level is 60 per 1,000,000 (a census tract in Baytown, 
Harris County). Therefore, even with EPA estimating cancer risks from 72 pollutants or pollutant 
groups, and using modeling assumptions that often over-estimate chemical risks, the total 
cumulative cancer risk is less than one in 10,000 in every county and census tract in the state of 
Texas.  

As noted above, the EPA estimates risk from air toxics from 38 different source categories. The 
source list includes stationary point emissions (includes most industrial emissions sources), on-
road emissions (largely from motor vehicles), non-road emissions (such as from agricultural 
activities, airports, construction, etc.), and non-point or area emissions (e.g., commercial 
cooking, oil and gas activities, waste disposal, etc.). Also included are air toxics emissions from 
fires, from biogenics/biological sources (e.g., VOCs emitted by vegetation), from chemicals that 
are formed in the atmosphere (secondary air toxics), and from background chemical levels. Of 
the 38 emission sources, only 11 (listed in Table A - 3) are impacted by TCEQ air permitting 
regulations, and those contribute about 9% (about 2 cancer cases per million) of the total 
cancer risk (Figure 6). 
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Figure 6. Pie chart showing the proportion of total air toxics cancer risk from each emission 
source category, using data modeled by the EPA 2019 AirToxScreen analysis. The source 
category labeled as TCEQ Regulated EtO (ethylene oxide)/1000 includes the cancer risk from 11 
emissions sources that are fully or partially regulated by TCEQ’s air permitting program (listed 
in Table A - 3). The total risk in that category was calculated using ethylene oxide risk divided by 
1,000 to reflect TCEQ’s more accurate ethylene oxide cancer risk evaluation. 

   
 

Summarizing this AirToxScreen analysis, EPA estimates emissions from facilities in Texas that 
were permitted at a cancer target risk level of 1 in 100,000 for individual chemicals. Therefore, 
the AirToxScreen analysis demonstrates that this target risk level for individual chemicals 
protects against a cumulative risk from air pollutants exceeding EPA’s 1 in 10,000 maximum 
level. This ensures that total cancer risk in the general population from air toxics exposure is 
not impacted at a level that EPA would consider to confer an unacceptable excess cancer risk.   

Of special note, risk from a single chemical, formaldehyde (as determined using EPA’s URF),9 is 
responsible for most of the cumulative cancer risk from both the air monitoring data analysis 
(contributing approximately 61 – 67% of risk at the Channelview, Clinton, and Deer Park 
monitors as shown in Figure A - 1 and Figure A - 2) and AirToxScreen data analysis (contributing 
65% of total cancer risk, when ethylene oxide cancer risk is decreased by 1000-fold, shown in 
Figure A - 4). The air monitoring data demonstrates that formaldehyde concentrations in 
Houston have decreased over time (Figure A - 3), but that risks estimated using EPA’s URF 
remain above the target risk level of 1 in 100,000. The Karnack monitoring site provides 
information about rural background concentrations of chemicals, and the cancer risk at that 

 
9 TCEQ’s cancer assessment of formaldehyde concluded that the chemical does not increase cancer risk below a 
concentration of 8.9 ppb (11 µg/m3). The long-term average formaldehyde concentrations measured by TCEQ air 
monitors never exceeded 8.9 ppb, nor did the concentrations modeled by the EPA 2019 AirToxScreen analysis. 
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site demonstrates that this formaldehyde risk is due to factors that are not impacted by 
industrial or urban activity.  

While some formaldehyde may be directly emitted from industrial sources, vehicular sources, 
or from vegetation (e.g., trees and other plants; called a “biogenic” source), the majority is 
formed in the atmosphere from reactions among other precursor chemicals in the presence of 
sunlight. This process is called secondary formation, and 82% of formaldehyde risk is 
attributable to secondary formation from sources outside the jurisdiction of TCEQ’s air 
permitting program (shown in Figure A - 5). Only 1.8% of the formaldehyde cancer risk is 
directly attributable to sources that are permitted through the TCEQ air permitting program.  

This secondary formation of formaldehyde is not driven directly by industrial emissions of 
precursor chemicals, as shown in the following maps (Figure 7 and Figure 8). These maps 
demonstrate that total cancer risk from formaldehyde (Figure 7), as well as cancer risk from 
secondary sources (Figure 8), is not highest in areas with large industrial centers, but rather is 
higher in East Texas (likely because conditions in that part of the State are generally more 
conducive to secondary formaldehyde formation because of the atmospheric chemistry and the 
presence of precursors emitted by vegetation). 

Figure 7. Map of Texas counties showing cancer risks attributable to formaldehyde exposure, 
using data modeled by the EPA 2019 AirToxScreen analysis. The midpoint of the color range 
on the scale represents the Texas average formaldehyde cancer risk. 
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Figure 8. Map of Texas counties showing cancer risks attributable to secondary chemical 
formation in the atmosphere, using data modeled by the EPA 2019 AirToxScreen analysis. The 
midpoint of the color range on the scale represents the Texas average air toxics cancer risk 
from secondary formation. 

 

Comment 2 
Harris County Pollution Control Services commented that it is common for multiple hazardous 
air pollutants (HAPs) to be involved in one emergency event, which creates an adverse 
cumulative impact on neighboring communities. They commented that since TCEQ plans to use 
one target cancer risk level for all carcinogenic chemicals, it is possible that more toxic 
chemicals would have a permissible exposure limit that is higher than the EPA recommended 
value. During an emergency event, this would result in an even higher cumulative impact than 
what would be suggested by the EPA. 

Harris County Pollution Control Services also commented that individuals in Harris County are 
exposed to a heightened level of several types of environmental hazards. For example, despite 
the standards set to control and prevent exposure, emergency events in highly industrialized 
counties are inevitable. These emergency events are paired with the likely release of HAPs.  

Response:  
The TCEQ agrees that emergency events will occur, even under the best management practices 
and precautions, and that these events have the potential to result in emissions of multiple 
pollutants. By their nature, these emergency events are typically short-lived (hours to days) and 
are remedied as quickly and safely as possible to limit potential public exposure. TCEQ works 
closely with our federal partners, local partners, and emergency first-responders to provide 
information so they may prevent or minimize potential acute health impacts from these events. 
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The TCEQ has permanent stationary air monitors that continuously monitor ambient air, as well 
as mobile monitoring equipment for monitoring uncontrolled chemical releases. Monitored 
concentrations of contaminants in air are compared to appropriate short-term air monitoring 
comparison values (AMCVs) to evaluate potential health concerns. In addition, short-term 
increases in chemical concentrations measured at stationary air monitors are incorporated into 
the annual average calculations, which are compared to long-term AMCVs. Therefore, the 
monitoring takes into account both the potential short-term and long-term health impacts of 
emergency events. 

Comment 3 
Harris County Pollution Control Services commented that TCEQ lists a total of 25 Superfund 
sites (active and remediated) in Harris County, which have the potential to be hazardous to its 
citizens.   

Response:  
This target risk level proposal applies specifically to air permitting and air monitoring data 
evaluation, not to remediation sites. Although these comments are therefore outside the scope 
of this proposal, TCEQ notes that remediation of both Federal and State Superfund sites is 
subject to the provisions of the Texas Risk Reduction Program (TRRP) rule, which also considers 
cumulative risk consistent with EPA practice. The TRRP rule requires persons to address the 
potential for exposures via multiple pathways, as well as to address the potential for 
simultaneous exposures to multiple chemicals of concern. The TRRP rule, which was developed 
with comprehensive stakeholder input and was subject to extensive public comment, also set a 
target risk level for individual carcinogenic chemicals at 1 in 100,000, and the agency has 
consistently implemented this policy for over 22 years. This target risk level is protective of 
human health and the environment, and the TCEQ has successfully remediated these kinds of 
sites for decades. 

Comment 4  
Earthjustice et al. commented that under the Clean Air Act, Section 112(f)(2), standards for 
each source category of air pollution “provide an ample margin of safety to protect public 
health.” Because the TCEQ is Texas’s delegated authority under the federal Clean Air Act, it too 
must seek to protect public health. Moreover, this provision directs TCEQ to “protect the 
greatest number of persons possible,” by limiting individual lifetime cancer risk “to no higher 
than approximately 1-in-10 thousand,” and minimizing the number of persons exposed to risk 
higher than 1-in-1 million. They commented that, while TCEQ’s proposed 1×10-5 (1 in 100,000) 
standard is within this range, TCEQ ignores that this risk level is utilized throughout its own 
guidance when setting individual pollutant risk levels that fail to address cumulative impacts.  

Response:  
Although the Federal Clean Air Act, Section 112(f)(2) does require that emissions from industrial 
sources be at levels that protect public health with an ample margin of safety, it does not 
specify that the greatest number of people should be protected from risks of 1 in 10,000, as 
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quoted by the commenter. Instead, the quoted language is EPA’s interpretation of the Federal 
Clean Air Act that was first provided in a 1989 rulemaking on the benzene National Emissions 
Standards for Hazardous Air Pollutants (Benzene NESHAP), 54 FR at 38044–38045, September 
14, 1989)10. In that document, EPA states,  

In protecting public health with an ample margin of safety under [Clean Air Act] section 112, 
EPA strives to provide maximum feasible protection against risks to health from hazardous 
air pollutants by (1) protecting the greatest number of persons possible to an individual 
lifetime risk level no higher than approximately 1-in-1 million and (2) limiting to no higher 
than approximately 1-in-10 thousand (i.e., 100-in-1 million) the estimated risk that a person 
living near a plant would have if he or she were exposed to the maximum pollutant 
concentrations for 70 years. 

In the Benzene NESHAP rulemaking, the EPA’s limit of 1 in 10,000 was used as an acceptable 
cancer risk for only a single chemical (benzene) being emitted by specific sources (maleic 
anhydride plants, ethylbenzene/styrene plants, benzene storage vessels, benzene equipment 
leaks, and coke by-product recovery plants). In contrast, TCEQ uses a single chemical target risk 
level of 1 in 100,000, ten times lower than EPA’s level in the rulemaking containing the 
language quoted by the commenter, which ensures that aggregate and cumulative risk from 
multiple sources and chemicals are no higher than 1 in 10,000. TCEQ has achieved the goal of 
limiting cumulative cancer risk to less than 1 in 10,000, as demonstrated by the air monitoring 
cumulative data analysis and the AirToxScreen modeled cancer risk analysis. 

Comment 5 
CREAM commented that TCEQ’s current policies and procedures to evaluate cancer risk are 
focused on identifying the impact from each carcinogen on an individual basis and not all 
carcinogens emitted from a facility, leading to a failure to consider cumulative cancer risks. 
TCEQ’s approach underestimates the health risk by failing to calculate the total risk from a 
facility because TCEQ’s methodology does not require summation of the risk from all 
carcinogens emitted. They commented that the Sunset Commission identified this same issue 
as Bullet #3 in Figure 1.  

They commented that TCEQ made a sweeping and subjective statement with no scientific basis 
or technical justification that the risk posed when there are multiple carcinogens would be 
covered by a protective factor of 10. They further commented that other states (California, 
Oregon, and New Jersey) require evaluation of the risk from all carcinogens emitted, not simply 
each chemical emitted on an individual basis.  

CREAM provided an example from California (Table 1.5 Hypothetical facility inhalation 30-year 
cancer risk) that shows how the risk is summed by California for each toxic chemical emitted 
from a facility, to give a more accurate calculation of cancer risk. CREAM urged TCEQ to 
consider the summation of risk from all toxic chemicals emitted from a facility for comparison 

 
10 National Emission Standards for Hazardous Air Pollutants; Benzene Emissions From Maleic Anhydride 
Plants, Ethylbenzene/Styrene Plants, Benzene Storage Vessels, Benzene Equipment Leaks, and Coke By- 
Product Recovery Plants. 1989, 54 Fed. Reg. 38044 (September 14, 1989). (codified at 40 CFR Part 61) 
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to the risk threshold of 1 in 100,000, not just the risk from individual carcinogens. Summation 
will avoid unscientific and subjective risk assessments and provide a more accurate assessment 
of total risk. 

Texas Health and Environmental Alliance Individuals commented that it is critical that TCEQ 
account for potential exposures of multiple chemicals when assessing permits. 

Response:  
TCEQ is confident that the proposed approach using a target cancer risk level of 1 in 100,000 for 
individual carcinogens is protective of both aggregate and cumulative exposure. TCEQ 
addresses aggregate and cumulative exposures from air through air permitting and through its 
monitoring of outdoor air. The air permitting and air monitoring programs are part of a multi-
pronged approach for protecting residents from air toxics emissions. This approach is as 
follows: 

• First, TCEQ and EPA share the responsibility to protect public health from air pollution. 
EPA sets the minimum requirements that it considers provide adequate health 
protection when permitting facilities. Although states are under no obligation to exceed 
EPA requirements, TCEQ goes above and beyond these requirements by developing 
health-protective levels for thousands of air contaminants (most other states only have 
levels for several hundred air contaminants) and by adding permit requirements that 
ensure harmful levels of air pollutants are not authorized. In addition, as a part of the air 
permitting process, the TCEQ’s Air Permit Division audits the applicant’s modeling inputs 
and analysis to ensure they are acceptable. TCEQ’s Toxicology, Risk Assessment, and 
Research Division calculates safe concentrations of chemicals in air, which are used in 
the permitting process to establish maximum emission rates. TCEQ evaluates the 
potential impacts of these maximum emissions or modeled concentrations for each air 
permit. These maximum emissions/concentrations typically represent worst-case 
(maximum) emission rates for individual chemicals from a proposed facility, under 
worst-case meteorological conditions. These concentrations are then compared to the 
TCEQ’s safe level for the chemical, and if the concentrations are deemed allowable then 
the maximum emission rates are written into enforceable air permits.  

• Second, TCEQ performs inspections of industrial facilities and has an active enforcement 
program, referring particularly egregious cases to the Texas Office of the Attorney 
General. 

• Third, TCEQ maintains an air toxics monitoring network with monitors often strategically 
placed between industrial facilities and nearby neighborhoods (fenceline communities). 
TCEQ monitors for air pollutants emitted in high quantities and for air pollutants that 
are toxic. Some of these air pollutants also serve as indicators for chemicals that cannot 
be monitored. In addition, TCEQ utilizes hand-held air monitoring equipment, vehicles 
outfitted with air quality instruments, and helicopter flyovers to routinely monitor air 
quality in industrial areas. TCEQ has also conducted analyses of cumulative impacts 
based on monitored long-term concentrations of carcinogens, as well as using modeled 
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chemical concentrations, and found the total risk to be within EPA’s acceptable excess 
cancer risk range, as noted earlier in this document.   

• Fourth, TCEQ maintains the Air Pollutant Watch List, where areas that air monitoring 
shows have elevated levels of air contaminants receive special attention from TCEQ with 
the goal of lowering air pollutant levels in those areas. 

TCEQ considers cumulative risk in air permits in several ways (as discussed above). By its very 
nature, air monitoring data are cumulative because air monitoring measures chemicals emitted 
by any and every source in range of the monitor and captures both authorized and 
unauthorized emissions.  By continuously evaluating air monitoring data, which is more 
accurate than modeling, TCEQ can identify potential issues. The primary way that TCEQ 
considers cumulative risk of air toxics in its air permits is by setting acceptable levels for 
carcinogens at 1 in 100,000 risk, which is ten times lower than the top of EPA’s acceptable 
cancer risk range (1 in 10,000 to 1 in 1,000,000). TCEQ has confidence in this approach because 
we have evaluated the cumulative risk of actual monitored chemicals in and near fenceline 
communities and impacts are within EPA’s acceptable risk range (1 in 10,000 to 1 in 1,000,000). 

Comment 6 
Earthjustice et al. commented that their recommendations for a cumulative risk assessment is 
also consistent with findings and statements from a variety of authoritative bodies on the need 
to conduct cumulative risk assessments, and failing that, to provide higher thresholds for 
protection. For example, the National Academies of Science (NAS) has repeatedly called for the 
consideration of cumulative exposures in chemical risk evaluations, explaining that “it is difficult 
to imagine any risk assessment in which it would not be important to understand the effects of 
co-exposures to agents or stressors that have similar [modes of action] or to identify 
characteristics of the affected populations that could contribute to vulnerability to a given 
exposure.” More recently, NAS called on agencies to “move beyond source-by-source and 
pollutant-by-pollutant … risk assessment and toward a fuller characterization of the cumulative 
and potentially synergistic health risks from multiple environmental and social stressors that 
disproportionately impact communities of color.” Similarly, the World Health Organization’s 
International Programme on Chemical Safety (“IPCS”) has acknowledged “a need … for 
assessing the combined risk from exposure to multiple chemicals via all relevant routes and 
pathways.” And EPA’s independent Science Advisory Committee on Chemicals has affirmed that 
“[t]he best possible science [for chemical assessment] includes cumulative impacts.”  

Further, Earthjustice et al. state that in 2018, the federal Science Advisory Board (“SAB”) made 
an observation and affirmative recommendation in its screening methodologies report, stating 
that “by conducting [an] analysis on a chemical-by-chemical basis, limited by law to the 
industrial category under [Risk and Technology Review] evaluation, multiple sources of a 
chemical emitted nearby from other industrial sources may contribute to cumulative effects 
and chemical interactions because of multiple exposures. The cumulative risk may be missed by 
the human health risk screening conducted following the RTR method being reviewed.”  

https://www.tceq.texas.gov/toxicology/apwl
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Response:  
As articulated above in our overall responses to comments about cumulative exposure, TCEQ’s 
proposal to evaluate individual chemicals at a 1 in 100,000 risk level already addresses concerns 
about cumulative risk. The cumulative risk level of concern for carcinogens used by TCEQ, EPA, 
and many other regulatory agencies is 1 in 10,000, and TCEQ’s individual chemical risk level is 
10-times lower than 1 in 10,000. 

Setting ESLs using a risk level that is ten times lower than the highest risk level in EPA’s widely 
accepted standard risk range allows for the consideration of cumulative impacts. Additionally, 
air monitoring data provides real world information that supports TCEQ’s permitting program 
as it has been implemented for decades. TCEQ’s air monitoring network helps verify that its 
permitting process, combined with its Air Pollutant Watch List program, has been effective for 
multiple emission sources even in the most industrialized areas of Texas. Texas benefits from 
one of the largest stationary monitoring networks in the country. Many of these monitors are 
placed in areas with densely packed chemical emission sources, such as industrial areas, which 
represent a worst-case scenario of aggregate exposure. Those monitors show cumulative risk 
within the range proposed—giving TCEQ confidence that policies and practices that work in 
those areas will work equally well in less-industrial areas. Evidence shows TCEQ’s current 
approach is working, so lowering the target risk level to 1 in 1,000,000 for individual chemicals 
is unnecessary. 

Variability within the human population is considered when setting individual toxicity factors 
for each chemical. The method for deriving toxicity factors takes into account variabilities 
within the human population by including an uncertainty factor that lowers the acceptable 
chemical concentration specifically to address sensitive subpopulations within the human 
population. Therefore, it is unnecessary to further account for sensitive subpopulations by 
lowering TCEQ’s proposed target risk level.  In addition, TCEQ’s 2015 Guidelines to Develop 
Toxicity Factors (RG-442) includes specific information for considering differences between 
children and adults when developing acute and chronic toxicity factors. In cases where specific 
data may raise uncertainties about a high concern for children, TCEQ will analyze the degree of 
concern and evaluate the weight of evidence for that chemical. TCEQ guidelines (RG-442) 
incorporate EPA age-dependent adjustment factors (ADAFs) to account for increased 
susceptibility associated with early life exposure of humans to environmental mutagenic 
carcinogens. 

In terms of addressing synergistic health risks from multiple social stressors that 
disproportionately impact communities of color, it is outside the scope of the TCEQ regulatory 
purview to include such considerations. Permits are issued if all applicable federal and state 
rules and regulations are met and are protective of human health and the environment, 
regardless of socio-economic and demographic factors. TCEQ’s public participation processes 
are robust and inclusive, giving opportunities for all communities to be heard. TCEQ’s processes 
do not discriminate. Although TCEQ does not explicitly consider impacts to communities of 
color, it treats all communities equally in the air permitting process in terms of protecting 
human health and the environment. 
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As previously discussed, TCEQ is confident that the agency’s current and proposed approach of 
using a target cancer risk level of 1 in 100,000 for individual carcinogens is protective of both 
aggregate and cumulative chemical exposures. For example, cumulative evaluations of actual 
monitored chemicals in or near fenceline communities have consistently shown impacts to be 
within EPA’s acceptable risk range (1 in 1,000,000 to 1 in 10,000). See additional details above. 

Use of National Contingency Plan (NCP) to Justify Target Risk 
Level 
Comment 
Environmental Defense Fund, Harris County Pollution Control Services, and Earthjustice et al. all 
question the use of the National Contingency Plan (NCP; 40 CFR Section 300.420) as justification 
for the choice of a 1×10-5 target cancer risk level. Environmental Defense Fund quotes the 
following: 

“For known or suspected carcinogens, acceptable exposure levels are generally 
concentration levels that represent an excess upper bound lifetime cancer risk to an 
individual of between 1×10-4 and 1×10-6 using information on the relationship between 
dose and response. The 1×10-6 risk level shall be used as the point of departure for 
determining remediation goals for alternatives when [Applicable or Relevant and 
Appropriate Requirements] are not available or are not sufficiently protective because of 
the presence of multiple contaminants at a site or multiple pathways of exposure 
(emphasis added).” 

Harris County Pollution Control Services quotes an EPA website, “unlike other pollutants that 
EPA regulates, air toxics have no universal, predefined risk levels that clearly represent 
acceptable or unacceptable thresholds.” They do not believe that the Superfund framework for 
risk ranges associated with upper- and lower-end values for risk is appropriate for air as a 
matrix and state that it does not validate TCEQ’s selection of its acceptable target cancer risk. 

Response:  
Although TCEQ cites the National Contingency Plan (NCP) as a source of the commonly used 
acceptable risk range of 1 in 1,000,000 to 1 in 10,000 (1×10-6 to 1×10-4), the concept of 
acceptable risk and reasonable target risk levels has been used in regulatory decision-making by 
various federal and state agencies for decades. In addition, the risk range cited in the NCP is not 
unique to specific media (like soil or sediment) but is applicable to any environmental exposure. 
The TCEQ approach builds on precedent that risk up to 1 in 10,000 is within an acceptable 
range, which is much lower than the level of other common societal risks (discussed below). 

An example of an air-related use of the 1 in 1,000,000 to 1 in 10,000 acceptable cancer risk 
range is EPA’s 1989 Benzene NESHAP. That rulemaking was based on the 1987 “Vinyl Chloride 
decision” (DC Circuit’s decision in Natural Resources Defense Council (NRDC) v. EPA, 824 F.2d at 
1146 (1987)) that mandated a two-step process for implementing Clean Air Action Section 112 
– first a determination of a ‘safe’ or ‘acceptable’ level of risk considering only health factors, 
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and second setting a standard that provides an ‘ample margin of safety.’ EPA set an overall 
acceptable maximum individual risk (MIR) of 1 in 10,000 for the chemical being emitted by a 
source (not the risk for all the chemicals being emitted by a source, just a single chemical - 
benzene, in this example). “Thus, in the first step of the Vinyl Chloride inquiry, EPA will consider 
the extent of the estimated risk were an individual exposed to the maximum level of a pollutant 
for a lifetime ("MIR"). EPA will generally presume that if the risk to that individual is no higher 
than approximately 1 in 10 thousand, that risk level is considered acceptable, and EPA then 
considers the other health and risk factors to complete an overall judgment on acceptability.”11 
EPA noted that the MIR is an estimate of “the upperbound of risk based on conservative 
assumptions, such as continuous exposure for 24 hours per day for 70 years. As such, it does 
not necessarily reflect the true risk, but displays a conservative risk level which is an 
upperbound that is unlikely to be exceeded.” 

The Vinyl Chloride decision directed EPA to determine an acceptable risk based on a judgment 
of “what risks are acceptable in the world in which we live.” They conducted a survey of various 
risks (ranging from 1 in 10 to 1 in 10,000,000). The Agency compiled and presented a “Survey of 
Societal Risk” in its July 1988 proposal (53 FR 28512-28513).”12 They determined that 1 in 
10,000 was within this range, and “provides health protection at a level lower than many other 
risks common ‘in the world in which we live.’” EPA provided some examples of the risks in 
everyday life that they surveyed.  Natural background radiation at sea level creates individual 
lifetime cancer risks in the range of 3 in 1,000. Naturally occurring radon in homes was found to 
pose an additional source of radiation risk that can be as high as 1 in 100 to 1 in 10. In the US, 
accidents, natural disasters, and rare diseases pose individual risk of death from 1 in 10,000 
(e.g., tripping and falling that cause approximately 470 deaths per year) to 1 in 10,000,000 (e.g., 
rabies that causes an average of 1.5 deaths per year).  

EPA could not identify a risk level that could be considered as acceptable in all cases and under 
all regulatory programs for two main reasons. First, in most cases the calculation of risk 
depends on different data, assumptions, and uncertainties. For example, the risk associated 
with motor vehicle and other common accidents can be calculated directly from accident 
records and therefore reflects actual risk; whereas environmental risks are based on estimating 
procedures and assumptions and therefore are more uncertain. Thus, actuarial and 
environmental risk estimates cannot be directly compared to draw precise judgments as to 
whether one risk is larger, or less acceptable, than another. Second, acceptability of risk is a 
relative concept and involves consideration of different factors. 

In the second step of the process of setting an acceptable excess cancer risk range, EPA set a 
standard that provides an ample margin of safety and considers the health information from 
step 1, with “additional factors relating to the appropriate level of control [also] considered, 
including costs and economic impacts of controls, technological feasibility, uncertainties, and 
any other relevant factors.” 

 
11 Benzene NESHAP, 54 FR pg. 38045 
12 Benzene NESHAP, 54 FR pg. 38046 
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Using a similar approach but setting an individual target cancer risk level of 1 in 100,000 for 
making permitting decisions on a chemical-by-chemical basis is already more health protective 
than the NESHAP approach used by EPA for benzene. An ample margin of safety for cumulative 
and aggregate exposure is incorporated by using an individual carcinogenic risk level that is ten 
times below the upperbound of the acceptable risk range (1 in 10,000).  

Tiered Approach to Applying Target Risk Levels 
Comment 
CREAM recommended that TCEQ adopt a more protective standard under certain 
circumstances. They state that the approach of using different risk levels for various permitting 
and decision-making scenarios is consistent with other states and jurisdictions: Oregon, New 
Jersey, and California. 

They propose a two-tier approach that considers the “sustainable economic development” 
component of TCEQ’s charter. They propose: 

• 1×10-6 for new construction without Toxics Best Available Control Technology (T-BACT) 

• 1×10-5 for units constructed with T-BACT 

Earthjustice et al. also commented that if TCEQ does not “tighten” the standard, TCEQ could 
instead tier the approach with a goal of having facilities meeting a target risk of 1×10-6 by a 
certain date. They offered this in part because they think that this policy doesn’t provide any 
analysis, or support, for how these recommendations have come out of TCEQ. 

Response:  
Specifically addressing the potential cost or the scope of potential negative impacts to 
economic development from lowering the individual target risk level to 1 in 1,000,000 (1×10-6) 
in Texas was not considered and is beyond the scope of the current proposal. TCEQ is confident 
the proposed target risk level for individual carcinogens of 1 in 100,000 (1×10-5) is health-
protective. Economics is not a criterion to be considered when determining what risk level is 
health-protective. 

Environmental Justice and Overburdened Communities 
Comment 
The Environmental Defense Fund urged TCEQ to apply more stringent standards to protect the 
health of the most vulnerable Texans living in overburdened communities. They commented 
that implementing a target risk level of one in a million (1×10-6) for carcinogenic air pollutants is 
one step that demonstrates a commitment to addressing issues overburdened communities 
have identified and improving public health protections for all Texans. 

Harris County Pollution Control Services commented that Texas has a substantial industry 
presence that is largely sited in the counties along the Gulf Coast. Highly industrialized counties 
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have higher risk for cancer and would benefit from TCEQ decreasing their established cancer 
risk level. Harris County is one such highly industrialized area. This industrial presence, which is 
disproportionally sited in low-income and minority neighborhoods, creates an increased risk of 
chemical leakage, fires, and human exposure to harmful contaminants. They also commented 
that Houston, the largest city in Harris County, has no zoning laws, which increases the 
cumulative exposure of communities that are often quite literally at the fence-line of industry. 

Channelview Health and Improvement Coalition commented that historically, industries have 
chosen to establish or expand in areas that have multiple industries and are in or very near to 
communities designated as being underserved and/or in the high-risk areas for cancer and 
other health issues. Health challenged residents are more susceptible to asthma, stroke, cardiac 
arrests, and other health issues caused by exposure to particulates and chemicals. They 
commented that TCEQ should strengthen its standards to protect those with health challenges 
and for those residing and working in communities in designated health high risk areas. 

Earthjustice et al. commented that TCEQ should protect people where the federal government 
fails. They urged TCEQ to adopt the stricter standard of 1×10-6 not only to account for the 
higher background risk within Texas and to mitigate the risk from cumulative exposures that are 
the reality of frontline communities but also to address the federal government’s failures. 
Because TCEQ is the delegated authority, it has the ability and obligation to prioritize protecting 
Texans from cumulative risk with a more restrictive target risk level. 

Earthjustice et al. also commented that the consideration of cumulative exposures and a 
regional focus are needed to address chemicals’ disproportionate harms to fence line 
communities and other overburdened populations. They commented that due to discriminatory 
land use policies, inequitable siting practices, and other forms of environmental injustice, 
people of color are more likely to live in neighborhoods with multiple polluting facilities 
clustered close together and are thus more likely to experience cumulative risks from exposure 
to multiple chemicals. People of color comprise nearly 70% of the population in neighborhoods 
with high concentrations of polluting facilities, but only 30% of neighborhoods with no polluting 
facilities.  

Earthjustice et al. also commented that setting a single 1×10-5 target cancer risk level fails to 
address the lived experience of an enormous number of Texans that live, work, play, and pray 
within a one-mile radius of major polluting sources. For example, in Houston alone, Earthjustice 
et al. state that comparing the location of major polluting facilities with life expectancy 
demonstrates a correlation.  

Response:  
The number of people that live within a certain radius of a facility or multiple facilities cannot 
be considered by the TCEQ in the air permitting process. The issues TCEQ can consider when a 
permit application is reviewed are set by the Legislature through state law. TCEQ’s current 
approach to air permitting is health-protective for all citizens, including sensitive sub-
populations. TCEQ agrees that cumulative impacts are a potential concern. However, setting 
ESLs using a target risk level that is an order of magnitude lower than the highest risk in EPA’s 
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widely accepted standard risk range protects against risk from cumulative impacts. Additionally, 
air monitoring data provide real world information that supports the TCEQ air permitting 
program that has been in place for decades. TCEQ’s extensive air monitoring network helps 
verify that its permitting process, combined with its Air Pollutant Watch List program, has been 
effective for multiple emission sources even in the most industrialized areas of Texas. Texas 
benefits from one of the largest stationary monitoring networks in the country. Many of these 
monitors are placed in areas with densely packed sources, such as industrial areas, which 
represent a worst-case scenario of aggregate exposure, and show risk levels within the range 
proposed —giving TCEQ confidence that policies and practices that work in those areas will 
work equally well in less-industrial areas. 

In addition, there is no evidence that highly industrialized counties in Texas have a higher 
measured cancer rate than counties with less industry. Figure 9 shows a map of the age-
adjusted invasive cancer13 incidence rates in Texas, by county, for 2016-2020 (source: Texas 
Department of State Health Services). We added marks to the map for six Texas counties 
considered to have a heavy industrial presence (outlined in solid green), demonstrating a range 
of cancer incidence rates from 381 to 466 per 100,000 people. In contrast, two counties with 
little industry but with cancer incidence rates of 519 and 633 per 100,000 people are also 
shown (outlined in dashed blue). Cancer is a disease that has many causes, including family 
history and age, and this map emphasizes that county-level risk for this complex disease is not 
dominated by the amount of industry in the county.   

 
13 Invasive cancers are defined as all cancers excluding in situ cancers (except in the urinary bladder) and basal and 
squamous cell skin cancers. In situ cancers - Abnormal cells are present but have not spread to nearby tissue. 
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Figure 9. Map of Texas counties showing incidence rates from invasive cancers (all cancers 
excluding in situ cancers (except in the urinary bladder) and basal and squamous cell skin 
cancers) for 2016-2020. Source: Texas Department of State Health Services, www.cancer-
rates.com/tx/.  TCEQ added to the map arrows pointing to 6 counties with a lot of industry 
(outlined in solid green), and two counties with very little industry (outlined in dashed blue). 

 
 

Background Cancer Risk/Cancer Hotspots 
Comment 1  
Environmental Defense Fund commented that the claim that a target risk level of 1×10-5 
“[i]nsignificantly contributes to an individual’s lifetime cancer risk (e.g., increases total risk from 
approximately 33,000 in 100,000 to 33,001 in 100,000, a de minimis increase of 0.001%)” is 
grossly misleading.  

They also commented that while it is true that background cancer levels are roughly 1 in 3, this 
is an overall incidence of cancer, and it is inappropriate to simply lump together all types of 
cancers as background when considering a chemically-induced cancer. They stated that this 
background cancer level is an average for the entire population and does not take into account 
hereditary factors nor that some cancers are hormonally mediated. Further, it is unknown how 
much of the background risk is due to carcinogenic toxic chemical exposures.  

https://www.cancer-rates.com/tx/
https://www.cancer-rates.com/tx/
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Response:  
The 1 in 3 cancer rate statistic (the same as 33,000 in 100,000) is the average lifetime cancer 
risk across the population, so it is often referred to (more generically but less precisely) as 
background cancer risk. That risk inherently includes cancers associated with all risk factors, 
including heredity and hormonally-mediated factors as well as chemical exposure, because 
those are factors that contribute to the population-wide lifetime cancer risk. 

Comment 2 
Environmental Defense Fund commented that to understand cancer risk, one must only 
consider the incidence of the specific type of cancer caused by that specific chemical. For 
example, acute myeloid leukemia (AML) is caused by chronic benzene exposure. According to 
the American Cancer Society, the lifetime risk of AML is 0.5% (not 33%). This would increase the 
total risk of AML from benzene exposure (at a target risk level of 1×10-5) from approximately 
500 in 100,000 to 501 in 100,000. Meaning that one out of every 501 cases of AML would have 
been caused by benzene exposure. This cannot be considered “de minimis.”  

Response:  
It is not standard practice in regulatory risk assessment to apply different target risks to 
different chemicals based on the types of cancers they cause, based on population cancer 
incidence rates. For example, EPA regional screening level (RSL) tables contain screening values 
for a variety of carcinogens at the same target risk level. The population cancer rates are usually 
only considered in the dose-response analyses used to derive a carcinogenic potency factor, not 
in determining what the target risk level is. In terms of target risk level, both TCEQ and EPA 
treat cancer types equally. More prevalent cancers (e.g., breast cancer) should not receive less 
protection simply because they are more common, as the comment implies. Lastly, such a 
notion would be complicated by the fact that many cancer potency factors are based on animal 
data, which have poor correspondence to the cancer site in humans for a given chemical. 

Comment 3 
Earthjustice et al. commented that it is disingenuous to argue that current background cancer 
risk across the nation is estimated at 33 out of every 100 persons or that target risk levels could 
not positively affect public health to any degree based on that alleged background risk. First, 
the National Cancer Institute provides for all risk factors when addressing the overall risk level 
for individuals, including things like smoking, obesity, and toxics. TCEQ’s role in setting target 
risk levels relates to its role in permitting facilities next to residents in Texas. Its ability to ensure 
that industrial contamination and emissions do not increase risks for those communities should 
drive this process. Second, Earthjustice et al. contend that the current cancer risk is so high due 
to the extraordinary number of chemicals and other man-made pollutants impacting the air 
Texans breathe and the water Texans drink.  
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Response:  
TCEQ does not argue that target risk levels cannot positively affect public health to any degree. 
Instead, the TCEQ is precisely specifying that the proposed target risk level is positively affecting 
public health by limiting an individual chemical’s contribution to lifetime cancer risk (often 
referred to as background cancer risk) by no more than an excess risk of 1 in 100,000. This 
represents a de minimis increase well within EPA’s acceptable excess risk range (1 in 1,000,000 
to 1 in 10,000). Regarding the comment that suggests that current cancer rates in Texas are 
very high, we refer to the United States Surveillance, Epidemiology, and End Results Program 
(SEER) data. According to SEER data, statewide cancer incidence rates (all cancer types) in Texas 
from 2016 to 2020 are among the lowest in the United States (see Figure 10 below), even 
though Texas has more industrial activity than many other states.14 This data shows that air 
toxics in Texas are not causing cancer incidence rates in Texas to be significantly higher than 
those in other states. 

 
14 It is important to note that the environment is only one factor that may contribute to adverse health outcomes 
such as cancer. 
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Figure 10. United State map showing incidence rates for all cancer sites, for 2016-2020. 
Source: United States Surveillance, Epidemiology, and End Results Program, 
www.statecancerprofiles.cancer.gov/map/map.noimage.php, Accessed January 25, 2024.   

 
 

Comment 4 
Environmental Defense Fund commented that with cancer risk exposure levels currently set at 
1 in 100,000, as demonstrated in 2023 by ProPublica, many areas of Texas have become 
“hotspots” where cancer risk exposures on the ground are greater than 1 in 100,000 due to 
cumulative exposure risk. The commenters provided a table of average and highest cancer risk 
in different areas of Texas with industrial centers, based on the ProPublica risk estimates.  

Response:  
ProPublica’s cancer risks are based on modeled theoretical risk from chemicals in air, and they 
do not provide any information about whether there are actual increased cancer risks in these 
areas. 

In regards to their modeled risks, despite multiple requests from TCEQ, ProPublica never made 
public the data that formed the basis of their maps, making it very difficult to conduct any 
meaningful analysis of ProPublica’s conclusions. Since we cannot verify that ProPublica engaged 

http://www.statecancerprofiles.cancer.gov/map/map.noimage.php
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professionals with experience in human health risk assessment, without the data and output of 
the ProPublica analyses, we cannot verify that their conclusions are valid.  

As far as we can tell, in the communities mentioned in the EDF table, the theoretical risk is 
largely attributable to ethylene oxide. TCEQ has extensively evaluated the cancer risk from 
ethylene oxide and has concluded that the risk from exposure to ethylene oxide is 
approximately 1,000-times less than the risk attributed by the EPA (documented on our website 
at www.tceq.texas.gov/toxicology/ethylene-oxide). Based on limited knowledge of the basis of 
ProPublica’s risk estimates, this could translate to a 1,000-fold decrease in the estimated risk. 
For example, ProPublica estimated a risk of 1 in 63 on the property of the Union Carbide plant 
in Seadrift, Texas (in the Port Lavaca area). Based on TCEQ’s evaluation of the carcinogenic risk 
of ethylene oxide, the risk at the Union Carbide plant is closer to 1 in 63,000 (far less than EPA’s 
1 in 10,000 acceptable risk limit). ProPublica’s risk estimates for the closest residents to the 
Union Carbide plant is 1 in 4,100, which translates to a risk of 1 in 4,100,000 using our 
evaluation of the carcinogenic risk of ethylene oxide. Again, these are just estimates, because 
ProPublica does not provide the underlying modeled concentrations, but it demonstrates the 
importance of judging risk based on an understanding of the science behind the chemicals 
being evaluated. 

Therefore, the ProPublica risk estimates do not provide adequate evidence that TCEQ’s current 
and proposed use of a 1 in 100,000 target risk level has or will produce hotspots of cancer risk 
in Texas.  

Comment 5 
Harris County Pollution Control Services commented that there is research that points to the 
conclusion that Harris County residents may be at high risk of developing cancer. They state 
that one 2021 study examined trends of cancer risk across U.S. National Air Toxics Trends 
Stations monitors from the years 2013 to 2017. This research showed that the estimated cancer 
risk for Houston was significantly higher than the mean cancer risk of rural sites, 42 in 1 million. 
They state that additional data shows all cancer incidence rates have a decreasing trend with an 
average cancer risk of 39 in 1 million in Harris County between the years 2015-2019. Both 
values exceed the current target cancer risk established by TCEQ of 1×10-5 (equivalent to 10 in 1 
million). 

Earthjustice et al. commented that there are many communities – especially those located 
along the south and southeastern portions of the state – that are at the upper end of the so 
called “logarithmic center” and have experienced cancer risks above and beyond EPA’s 
presumptively “acceptable” excess cancer risk of 100-in-1 million. 

CREAM commented that per their calculations in their Table 4, they showed that 3.26 million 
Texans live in counties where the cancer incidence rate is higher than the national average. In 
addition, Texas is getting a reputation as “among the 10 worst states for the environment.” 

http://www.tceq.texas.gov/toxicology/ethylene-oxide
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Response:  
TCEQ reviewed the cited 2021 study showing cancer risk based on monitoring data for the US 
National Air Toxics monitoring network.15 In that paper, the study authors conducted an 
evaluation very similar to the one presented here in TCEQ’s responses. The study authors 
calculated the total risk from all carcinogenic chemicals measured at 27 monitoring sites across 
the US, including two in Texas. The estimated risks from more than 10 measured carcinogens at 
the Houston monitor (the Deer Park #2 monitoring site) for the average of data from 2013-2017 
was 64 in 1 million, almost identical to the estimate noted in the TCEQ analysis above. This total 
cancer risk from multiple carcinogens was below the 1 in 10,000 acceptable cancer risk 
threshold and demonstrates that air toxics emissions (including from industrial operations) in 
Texas do not create a cancer risk outside EPA’s acceptable range. This data demonstrates that 
TCEQ’s proposed policy of using 1 in 100,000 as a target risk level for individual chemicals 
emitted from industrial sources is protective for cumulative cancer risk.  

TCEQ also evaluated the reference made by Harris County Pollution Control about declining 
cancer incidence rates in Harris County, and their assertion of an average cancer risk of 39 in 1 
million between the years 2015-2019. They referenced the Houston State of Health webpage,16 
and for 2015-2019, the reported all cancer incidence rate is 397.3 per 100,000 people (or 3,973 
per million). This is the cancer rate from all causes and all types of cancer and is not solely 
attributable to risk from air toxics. Cancer incidence rates are not the same as target risk levels, 
and so the magnitude of the two numbers cannot be directly compared. In addition, the target 
risk level assumes a lifetime of exposure, which is different from a 5-year average of cancer 
incidence rates. 

In general, an individual’s cancer risk over their lifetime is quite high, because cancer is a 
disease that has many risk factors (including family history of cancer, smoking, obesity, alcohol 
consumption, some types of viral infections, older age, and exposure to carcinogenic chemicals, 
radiation, and sunlight).17 The goal of regulating carcinogens in the environment is to ensure 
that they have a de minimis additional impact on cancer risks for the population. As an example 
of how TCEQ’s target risk level confers a de minimis increase in risk, we can consider the 2015-
2019 Harris County cancer incidence rate from all cancer types of 397.2 cases per 100,000 
people, with a 95% confidence interval of 394.5 - 400.1 cases per 100,000 people. If the 1 in 
100,000 target cancer risk level was assumed to apply to a 5-year chemical exposure (rather 
than the actual 70-year exposure), the change in total cancer incidence with a 1 in 100,000 risk 
is well within the variability of the cancer incidence estimate, which is 5.6 in 100,000.  

In addition, the cancer incidence rate in Texas is amongst the lowest in the US, as shown in 
Figure 10 above. 

 
15 Weitekamp et al., 2021. An Examination of National Cancer Risk Based on Monitored Hazardous Air Pollutants. 
Environmental Health Perspectives, 129(3):37008. ehp.niehs.nih.gov/doi/10.1289/EHP8044#abstract  
16 All Cancer Incidence Rate Measurement Period 2015-2019, Houston State of Health. 
www.houstonstateofhealth.com/indicators/index/view?indicatorId=162&localeId=2675&localeChartIdxs=1  
17 US Centers for Disease Control and Prevention (CDC), Division of Cancer Prevention and Control. 
www.cdc.gov/cancer/risk_factors.htm  

https://ehp.niehs.nih.gov/doi/10.1289/EHP8044#abstract
https://www.houstonstateofhealth.com/indicators/index/view?indicatorId=162&localeId=2675&localeChartIdxs=1
https://www.cdc.gov/cancer/risk_factors.htm
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Childhood Exposure to Carcinogens 
Comment 
CREAM commented that TCEQ is not proposing any actions or policies to consider childhood 
exposures to carcinogens and risks to this sensitive population.  

CREAM also commented that advances in science have shown that early-life exposures to air 
toxics contribute to an increased lifetime risk of developing cancer, or other adverse health 
effects, compared to exposures that occur in adulthood. They note that USEPA, Oregon, and 
California have recognized that infants and children are more vulnerable when exposed to 
carcinogens because of their lower body weights and longer exposure times. Accordingly, new 
protocols have been developed for estimating and evaluating risk for this vulnerable 
population. These updated risk assessment methodologies incorporate the most recent data on 
childhood and adult exposure to air toxics, along with other exposure related refinements. For 
some sources of hazardous air pollutant (HAP) emissions, use of the newer risk assessment 
methodologies will result in higher estimated potential cancer risk than would have been 
calculated with the adult-only risk assessment methodology. CREAM states that in California, it 
is estimated that the new residential potential inhalation cancer risk from the new 
methodology will be approximately 1.5 to 3 times higher than was estimated using the previous 
adult-only methodology. CREAM urged that TCEQ re-evaluate and expand its risk assessment 
methodology to more accurately identify and address cancer risks posed to infants and children 
who are sensitive populations. 

Response:  
This comment is outside the scope of this target risk level proposal because it addresses how 
cancer potency estimates are derived rather than the target risk level that is applied to those 
potency estimates. As a note, the TCEQ’s 2015 Guidelines to Develop Toxicity Factors (RG-442) 
includes specific information for considering differences between children and adults when 
developing acute and chronic toxicity factors. In cases where specific data may raise elevated 
concern for children, TCEQ will evaluate the weight of evidence that the chemical causes 
increased risks in children. This process involves examining the level of concern for 
sensitivity/susceptibility and assessing whether traditional uncertainty factors already 
incorporated into the chemical dose-response assessment are adequate to protect the safety of 
infants and children. Most relevant to the comment, TCEQ guidelines (RG-442) already 
incorporate EPA’s age-dependent adjustment factors (ADAFs) that account for increased 
susceptibility associated with early life exposure of humans to environmental mutagenic 
carcinogens. 

Noncancer Health Effects 
Comment 1 
Harris County Pollution Control commented that permissible concentrations of HAPs, which 
incorporate TCEQ’s target cancer risk in its calculation, still puts individuals in this county at risk 
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for experiencing other serious adverse health effects that are not mentioned in this vote (e.g., 
asthma, COPD, heart disease). 

Earthjustice et. al. state that TCEQ guidelines support the initial acceptance of the 1×10-5 target 
risk level assessment because “few chemicals with a known or assumed non-threshold dose-
response assessment are routinely permitted in Texas.” Yet, this initial threshold adoption is 
utilized throughout the guidelines—for all chemicals, both carcinogenic and non—in section 
1.5.2 entitled Health-based ESLs. Thus, TCEQ’s assumptions in support of this proposed 
adoption of 1×10-5 is in part dependent on this prior and inaccurate analysis of Texas facilities. 
They commented that moreover, this initial target risk level would only be utilized for certain 
categories of toxic exposure. 

Response:  
Noncancer health concerns are beyond the scope of this current action by TCEQ. The Sunset 
recommendation that referenced an “acceptable level of health-based risk” was interpreted to 
mean the acceptable individual-chemical excess cancer risk, or target risk level, used in 
permitting and other regulatory actions, because calculations of risk are often only applied to 
cancer. A different approach, called a hazard approach, is used for noncancer effects. 

TCEQ is confident that the current approaches for both cancer risk and noncancer hazard for 
individual chemicals are protective of both aggregate and cumulative exposure, which include 
the most sensitive (and serious) cancer and noncancer adverse health effects. For noncancer 
health effects, the ESLs used in air permitting are set at levels that are well below actual 
adverse effect levels, and are further set at only 30% of their associated health-protective 
reference value (ReV) to protect for aggregate exposure and sensitive members of the 
population. 

Comment 2 
CREAM commented that by limiting the scope of its response to the Sunset Commission, TCEQ 
is ignoring noncancer risks that are just as important and consequential to human health as 
cancer risks when making permitting and regulatory decisions. They note that some toxic 
chemicals can have immediate and life-threatening acute consequences depending on the 
exposure route.  

CREAM commented that TCEQ currently uses the short-term effects screening level (ESL) to 
evaluate exposure to individual chemicals in order to identify acute risks. TCEQ’s methodology 
only considers the impact of individual chemicals and does not consider their effect on target 
organ systems. This methodology underestimates the noncancer risks from exposure to toxic 
chemicals. USEPA and other states use a “Hazard Index” with a noncancer risk threshold of 1.0. 

They also commented that TCEQ’s current methodology for using short-term ESLs to evaluate 
noncancer risks is very limited and underestimates the risk from exposure to acute chemicals. It 
fails to consider the impact of multiple chemicals on impacted individuals and that there may 
be multiple exposure routes and target organs.  
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CREAM recommended that TCEQ should adopt and use the Hazard Index (HI) methodology with 
a threshold of 1.0 for each affected target organ system. This would provide better 
identification and protection against noncancer risks during permitting and regulatory actions. 

Response:  
As pointed out by CREAM, TCEQ interpreted the Sunset recommendation, which referenced an 
“acceptable level of health-based risk”, to mean the acceptable individual-chemical excess 
cancer risk, or target risk level, used in permitting and other regulatory actions. This 
interpretation is consistent with standard risk assessment practice and guidelines (e.g., RG-
442). Therefore, noncancer health concerns are beyond the scope of this current action by 
TCEQ. That said, TCEQ agrees with CREAM that noncancer risks are important when making 
permitting and regulatory decisions, and that acute exposures and effects are important health-
effects endpoints. Because of the importance of those health risks, TCEQ considers noncancer 
and acute hazards in its current approaches to air permitting and regulations.  

TCEQ does use a hazard approach for noncancer health effects and sets ESLs for noncancer 
effects using a hazard quotient (HQ) of 0.3 to calculate acute and chronic health-based ESLs for 
use in air permitting. By setting each ESL at 30% of the health-protective ReV, which is based on 
an HQ of 1.0, TCEQ can take into account the potential for aggregate exposure to the chemical. 
TCEQ does not use a target-organ approach, instead setting its health-based values on the most 
sensitive effect (target organ) in the most sensitive individuals.  

Other Sunset Advisory Commission Recommendations 
Comment 
CREAM commented that TCEQ is not addressing the entirety of Management Recommendation 
1.2 from the Sunset Advisory Commission Staff Report. They stated that page 15 of the Sunset 
Advisory Commission Staff Report provides more detail and identifies seven specific issues of 
concern. They stated that it is not clear when or whether the TCEQ will address the remaining 
issues or whether there are additional standards that are anticipated for future review and 
approval. CREAM urged TCEQ to consider more carefully its response to Management 
Recommendation 1.2 from the Sunset Advisory Commission Staff Report.  

Earthjustice et al. commented that TCEQ’s proposal is allegedly in response to the Sunset 
Commission’s recommendation to adopt items related to toxicity but ignores the totality of the 
recommendations. As such, these comments focus only on TCEQ’s proposal to adopt this toxic 
risk level, and Earthjustice et al. contend that this shows that TCEQ is not being transparent. 
They also commented that TCEQ’s broad establishment of one standard fails to account for the 
full recommendations related to toxicity screens from the Sunset Commission’s report. 

Response:  
This proposal addresses the totality of Sunset Recommendation 1.2, as described on page A1 of 
the November 2022 Sunset Advisory Commission Staff Report with Commission Decisions. 
Management Recommendation 1.2 on page A1 of the Sunset Commission Decisions section 
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states “Direct TCEQ’s commission to vote in a public meeting on the acceptable level of health-
based risk used in the development of toxicity factors for permitting and other regulatory 
actions.” The section of the report is shown below. 

 
The current proposal before the commission, the public comment period, and the review of 
public comments are a direct response to the Sunset recommendation to have the commission 
vote in a public meeting on the acceptable level of health-based risk. 

For each of the Issues identified by the Sunset Commission, there is a section of the main body 
of the report that discusses the background and general findings around those issues, which 
ultimately generated the Sunset Recommendations at the beginning of the report. On page 15 
of the report, the Sunset Commission includes a textbox with seven items that it labels as 
“Staff-Created Guidelines for Determining Toxicity Factors.” However, except for the first item 
on the list (TCEQ defines “significant excess risk level” for continuous lifetime exposure as an 
increase in risk of 1×10-5 for carcinogens.”), the Sunset Commission does not direct the TCEQ to 
conduct a formal public evaluation of these items.  

Non-Air Toxics Chemicals 
Comment 1 
Earthjustice et al. commented that one of the largest studies focused on the impact of air 
pollution from PM2.5 [particulate matter less than 2.5 µm in diameter] and the associated risk 
for breast cancer, found unequivocally that greater pollution correlated with higher cancer risk. 
The study’s authors conclude that rule makings and policies should “consider region-specific 
associations and the potential contribution of PM2.5 chemical constituency in modifying the 
observed association.” In other words, region-specific pollutants likely increase the risk of 
cancers for individuals. TCEQ’s proposed adoption of 1×10-5 target risk level for all chemicals 
does not account for the regionally specific nature of certain chemicals, nor the actual 
cumulative risk to public health for those living closest to these facilities. 

Response:  
The proposed target risk level does not apply to PM2.5, which is regulated by the EPA’s National 
Ambient Air Quality Standards (NAAQS) program and does not have an associated target cancer 
risk level. The health-based annual PM2.5 NAAQS was updated in February of 2024 and TCEQ 
programs will comply with the new standard. In addition, PM2.5 is a region-specific pollutant 
because it is made up of a mixture of different constituents that contribute to the total PM 
mass (e.g., dust, metals, particles from fires, etc.), and those constituents can change based on 
region-specific sources. Discrete chemicals don’t have a region-specific nature because they are 
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a single chemical rather than a mix of chemicals.  TCEQ’s proposed target risk level specifically 
applies to discrete carcinogenic chemicals, and as such, region-specific sources do not apply to 
this proposal. 

Air Dispersion Modeling 
Comment 
CREAM commented that TCEQ continues to allow the use of an outdated and simplistic air 
dispersion model to calculate exposure concentrations when making some regulatory and 
policy decisions. They state that as of December 2006, the American Meteorological 
Society/USEPA Regulatory Model with Plume Rise Model Enhancements (AERMOD-PRIME; 
hereafter referred to as “AERMOD”) replaced the Industrial Source Complex Short Term Version 
3 (ISCST3) as the USEPA-preferred regulatory model.  

They commented that it is essential that the concentrations derived from TCEQ’s air dispersion 
models are realistic and accurate because TCEQ uses these values to make its risk decisions. 
They recommended that TCEQ should set a policy that ISCST3 can no longer be used in 
permitting and regulatory decisions and that AERMOD must be used. 

Response:  
The recommendation that the TCEQ air permitting program use a specific air dispersion model 
when evaluating air permit applications is outside the scope of the target risk level proposal.   
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Appendix: Supplemental Information 
Cumulative Risk Assessment of Air Monitoring Data 
Supplemental Information 
This appendix provides supplemental information in the form of tables, calculations, and figures 
for TCEQ’s cumulative risk evaluation of nine select monitoring sites in the Houston Ship 
Channel area. 

Table A - 1. List of 9 stationary monitoring sites with the years of operation for the available 
volatile organic compound (VOC), carbonyls, and speciated metals data, and calculated 
cumulative risk.  

Stationary 
Monitoring Site Location VOCs Carbonyls 

Speciated 
Metals 

Cumulative 
Risk 

Cesar Chavez 4829 A Galveston 
Rd, 77017 

2004 – 
2022 -- -- 2.67E-06 

Channelview 1405 Sheldon 
Road, 77530 

1992 – 
2022 

2001 – 
2009 

2000 – 
2005 6.56E-05 

Channelview Drive 
Water Tower 

15913 
Channelview 
Drive, 77530 

2006 – 
2022 -- -- 1.76E-05 

Clinton 9525 ½ Clinton 
Dr, 77029 

1992 – 
2022 

1998 – 
2022 

1999 – 
2016; 

2021 – 
2022 

6.39E-05 

Galena Park 1713 2nd Street, 
77547 

1997 – 
2022 -- -- 1.83E-05 

Houston Deer Park 
#2 

4514 ½ Durant 
Street, 77536 

1996 – 
2022 

1998 – 
2022 

2000 – 
2022 5.18E-05 

Lynchburg Ferry 

4364 
Independence 
Parkway South, 
77571 

2003 – 
2022 -- -- 1.78E-05 

Manchester East 
Avenue N 

9415 East 
Avenue N, 77012 

2005 – 
2022 -- -- 9.11E-06 

Milby Park 2201A Central St, 
77017 

1999 – 
2022 -- -- 1.38E-05 
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Table A - 2. List of chemicals that are considered to be carcinogens or probable carcinogens 
with their identified cancer types. 

Chemical Cancer Type 

1,3-butadiene leukemia 

Arsenic lung/respiratory cancer 

Benzene leukemia (AML; acute myeloid leukemia) 

Cadmium lung cancer 

Chromium (VI) lung cancer 

Cobalt alveolar/bronchiolar tumors 

Ethylene dibromide nasal cavity adenocarcinomas 

Ethylene dichloride mammary gland tumor 

Isoprene liver carcinoma 

Methylene chloride liver and lung tumors 

Nickel lung cancer 

Tetrachloroethylene mononuclear cell leukemia, hepatocellular adenomas or carcinomas 

Vinyl chloride liver angiosarcoma, mammary gland carcinomas, Zymbal gland 
carcinomas, nephroblastoma, neuroblastoma, and forestomach 
tumor 

Formaldehyde* nasal cavity carcinomas  

*TCEQ classifies formaldehyde as a carcinogen that does not cause any cancer risk below a threshold 
concentration (no cancer risk is estimated for such carcinogens), therefore there is no TCEQ unit risk 
factor for formaldehyde; the EPA unit risk factor of 1.3E-5 per (µg/m3) was utilized for risk calculations. 

 Equation A - 1. Individual Risk Calculation 

Risk = Hazard × Exposure = URF × Average Concentration 

where URF = unit risk factor 

 Equation A - 2. Cumulative Risk Calculation 

Cumulative Risk = Summation of Riski 

where Riski = risk estimate for the ith substance 
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Figure A - 1. Graphic representation of the calculated individual risk for each of the 14 risk-
based chemicals measured at nine stationary monitoring sites, eight of which are located in 
proximity to industrial facilities in Houston, TCEQ Region 12. 
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Figure A - 2. Graphic representation of the contribution of the calculated individual risk for 
each of the 14 risk-based chemicals measured at nine stationary monitoring sites, eight of 
which are located in proximity to industrial facilities in Houston, TCEQ Region 12. 
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Figure A - 3. Graphic representation of the calculated annual risk for formaldehyde measured 
at nine stationary monitoring sites, eight of which are located in close proximity to industrial 
facilities in Houston, TCEQ Region 12, as well as at a rural site in East Texas for comparison. 
The formaldehyde cancer risk is higher than the individual chemical target risk level of 1 in 
100,000 (1.0 E-05) because of high background concentrations of formaldehyde. 

 

Cumulative Risk Assessment of AirToxScreen Modeling Data 
Supplemental Information 
This appendix provides supplemental tables and figures for the TCEQ’s analysis of the EPA 2019 
AirToxScreen cancer risk modeling data. 

Table A - 3. Emissions source categories that are fully or partially regulated by TCEQ air 
permitting. 

AirToxScreen Emission Source Category 
PT-StationaryPoint  
NR-CommercialEquipment  
NR- Point-Railyards  
NP-Industrial  
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AirToxScreen Emission Source Category 
NP-OilGas  
NP-SolventsCoatings  
NP-StorageTransfer_BulkTerminals_GasStage1  
NP-MiscellaneousNonindustrial  
NP-FuelCombustion_not_RWC  
NP-WasteDisposal  
NP-AgricultureLivestock  

PT = point; NP = nonpoint; NR = nonroad 

Figure A - 4. Pie chart showing the proportion of total air toxics cancer risk from the highest 
risk chemicals, using data modeled by the EPA 2019 AirToxScreen analysis. This analysis 
incorporates ethylene oxide risk divided by 1,000 to reflect the TCEQ’s more recent ethylene 
oxide cancer risk evaluation. 

 
 



50 
 

Figure A - 5. Pie chart showing the proportion of formaldehyde cancer risk from several 
source categories, using data modeled by the EPA 2019 AirToxScreen analysis.  
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