
DOCKETED

Docket Number: 15-AFC-02

Project Title: Mission Rock Energy Center

TN #: 207160-12

Document Title: Appendix 5.1D Health Risk Assessment Support Data 

Description: Application for Certification (Vol. 2)

Filer: Sabrina Savala

Organization: Mission Rock Energy Center, LLLC

Submitter Role: Applicant

Submission Date: 12/31/2015 11:45:17 AM

Docketed Date: 12/31/2015

file:///C:/Users/svc_SP_Admin/AppData/Local/Temp/d3076ecb-0f2c-4b7f-ad07-b86661642353


Appendix 5.1D 
HRA Support Data





APPENDIX 5.1D 

Health Risk Assessment Support Data 
Health Risk Assessment Process, Goals, Assumptions, 
and Uses 
“In recent years, the public has become increasingly aware of the presence of harmful chemicals in our 
environment. Many people express concerns about pesticides and other foreign substances in food, 
contaminants in drinking water, and toxic pollutants in the air. Others believe these concerns are 
exaggerated or unwarranted. How can we determine which of these potential hazards really deserve 
attention? How do we, as a society, decide where to focus our efforts and resources to control these 
hazards? When we hear about toxic threats that affect us personally, such as the discovery of industrial 
waste buried in our neighborhood or near our children’s school, how concerned should we be? 

Health risk assessment is a scientific tool designed to help answer these questions. Government 
agencies rely on risk assessments to help them determine which potential hazards are the most 
significant. Risk assessments can also guide regulators in abating environmental hazards. Members of 
the public who learn the basics of risk assessment can improve their understanding of both real and 
perceived environmental hazards, and they can work more effectively with decision makers on solutions 
to environmental problems. 

Chemicals can be either beneficial or harmful, depending on a number of factors, such as the amounts 
to which we are exposed. Low levels of some substances may be necessary for good health, but higher 
levels may be harmful. Health risk assessments are used to determine if a particular chemical poses a 
significant risk to human health and, if so, under what circumstances. Could exposure to a specific 
chemical cause significant health problems? How much of the chemical would someone have to be 
exposed to before it would be dangerous? How serious could the health risks be? What activities might 
put people at increased risk? 

If it were possible to prevent all human exposure to all hazardous chemicals, there would be no need for 
risk assessment. However, the total removal of harmful pollutants from the environment is often 
infeasible or impossible, and many naturally occurring substances also pose health risks. Risk 
assessment helps scientists and regulators identify serious health hazards and determine realistic goals 
for reducing exposure to toxics so that there is no significant health threat to the public. 

Estimating the hazards posed by toxic chemicals in the environment involves the compilation and 
evaluation of complex sets of data. Government regulators, therefore, turn to specialists to perform or 
assist with risk assessments. These specialists include scientists with degrees in toxicology (the study of 
the toxic effects of chemicals) and epidemiology (the study of disease or illness in populations) as well as 
physicians, biologists, chemists, and engineers. 

The term “health risk assessment” is often misinterpreted. People sometimes think that a risk 
assessment will tell them whether a current health problem or symptom was caused by exposure to a 
chemical. This is not the case. Scientists who are searching for links between chemical exposures and 
health problems in a community may conduct an epidemiologic study. These studies typically include a 
survey of health problems in a community and a comparison of health problems in that community with 
those in other cities, communities, or the population as a whole. 

Although they are both important, health risk assessments and epidemiologic studies have different 
objectives. Most epidemiologic studies evaluate whether past chemical exposures may be responsible 
for documented health problems in a specific group of people. In contrast, health risk assessments are 
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used to estimate whether current or future chemical exposures will pose health risks to a broad 
population, such as a city or a community. Scientific methods used in health risk assessment cannot be 
used to link individual illnesses to past chemical exposures, nor can health risk assessments and 
epidemiologic studies prove that a specific toxic substance caused an individual’s illness. 

The U.S. Environmental Protection Agency (U.S. EPA) is a leading risk assessment agency at the federal 
level. In California, the Office of Environmental Health Hazard Assessment (OEHHA) in the California 
Environmental Protection Agency (Cal/EPA) has the primary responsibility for developing procedures 
and practices for performing health risk assessments. Other agencies within Cal/EPA, such as the 
Department of Pesticide Regulation and the Department of Toxic Substances Control, have extensive 
risk assessment programs of their own but work closely with OEHHA. 

The Department of Pesticide Regulation uses risk assessments to make regulatory decisions concerning 
safe pesticide uses. The Department of Toxic Substances Control uses risk assessments to determine 
requirements for the management and cleanup of hazardous wastes. OEHHA’s health risk assessments 
are used by the Air Resources Board to develop regulations governing toxic air contaminants, and by the 
Department of Health Services to develop California’s drinking water standards. These agencies’ 
decisions take into account the seriousness of potential health effects along with the economic and 
technical feasibility of measures that can reduce the health risks. 

Health risk assessment requires both sound science and professional judgment and is a constantly 
developing process. Cal/EPA is nationally recognized for developing new procedures that improve the 
accuracy of risk assessments. Cal/EPA also works closely with U.S. EPA in all phases of risk assessment. 

The risk assessment process is typically described as consisting of four basic steps: hazard identification, 
exposure assessment, dose-response assessment, and risk characterization. Each of these steps will be 
explained in the following text. 

Hazard Identification 
In the first step, hazard identification, scientists determine the types of health problems a chemical 
could cause by reviewing studies of its effects in humans and laboratory animals. Depending on the 
chemical, these health effects may include short-term ailments, such as headaches; nausea; and eye, 
nose, and throat irritation; or chronic diseases, such as cancer. Effects on sensitive populations, such as 
pregnant women and their developing fetuses, the elderly, or those with health problems (including 
those with weakened immune systems), must also be considered. Responses to toxic chemicals will vary 
depending on the amount and length of exposure. For example, short-term exposure to low 
concentrations of chemicals may produce no noticeable effect, but continued exposure to the same 
levels of chemicals over a long period of time may eventually cause harm.  

An important step in hazard identification is the selection of key research studies that can provide 
accurate, timely information on the hazards posed to humans by a particular chemical. The selection of 
a study is based upon factors such as whether the study has been peer reviewed by qualified scientists, 
whether the study’s findings have been verified by other studies, and the species tested (human studies 
provide the best evidence). Some studies may involve humans that have been exposed to the chemical, 
while others may involve studies with laboratory animals. 

Human data frequently are useful in evaluating human health risks associated with chemical exposures. 
Human epidemiologic studies typically examine the effects of chemical exposure on a large number of 
people, such as employees exposed to varying concentrations of chemicals in the workplace. In many 
cases, these exposures took place prior to the introduction of modern worker-safety measures. 

One weakness of occupational studies is that they generally measure the effects of chemicals on healthy 
workers and do not consider children, the elderly, those with pre-existing medical conditions, or other 
sensitive groups. Since occupational studies are not controlled experiments, there may be uncertainties 
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about the amount and duration of exposure or the influence of lifestyle choices, such as smoking or 
alcohol use, on the health of workers in the studies. Exposure of workers to other chemicals at the same 
time may also influence and complicate the results. 

Laboratory studies using human volunteers are better able to gauge some health effects because 
chemical exposures can then be measured with precision. But these studies usually involve small 
numbers of people and, in conformance with ethical and legal requirements, use only adults who agree 
to participate in the studies. Moreover, laboratory studies often use simple measurements that identify 
immediate responses to the chemical but might miss significant, longer-term health effects. Scientists 
can also use physicians’ case reports of an industrial or transportation accident in which individuals were 
unintentionally exposed to a chemical. However, these reports may involve very small numbers of 
people, and the level of exposure to the chemical could be greater than exposures to the same chemical 
in the environment. Nevertheless, human studies are preferred for risk assessment, so OEHHA makes 
every effort to use them when they are available. 

Because the effects of the vast majority of chemicals have not been studied in humans, scientists must 
often rely on animal studies to evaluate a chemical’s health effects. Animal studies have the advantage 
of being performed under controlled laboratory conditions that reduce much of the uncertainty related 
to human studies. If animal studies are used, scientists must determine whether a chemical’s health 
effects in humans are likely to be similar to those in the animals tested. Although effects seen in animals 
can also occur in humans, there may be subtle or even significant differences in the ways humans and 
experimental animals react to a chemical. Comparison of human and animal metabolism may be useful 
in selecting the animal species that should be studied, but it is often not possible to determine which 
species is most like humans in its response to a chemical exposure. However, if similar effects were 
found in more than one species, the results would strengthen the evidence that humans may also be at 
risk. 

Exposure Assessment 
In exposure assessment, scientists attempt to determine how long people were exposed to a chemical; 
how much of the chemical they were exposed to; whether the exposure was continuous or intermittent; 
and how people were exposed—through eating, drinking water and other liquids, breathing, or skin 
contact. All of this information is combined with factors such as breathing rates, water consumption, 
and daily activity patterns to estimate how much of the chemical was taken into the bodies of those 
exposed. 

People can be exposed to toxic chemicals in various ways. These substances can be present in the air we 
breathe, the food we eat, or the water we drink. Some chemicals, due to their particular characteristics, 
may be both inhaled and ingested. For example, airborne chemicals can settle on the surface of water, 
soil, leaves, fruits, vegetables, and forage crops used as animal feed. Cows, chickens, or other livestock 
can become contaminated when eating, drinking, or breathing the chemicals present in the air, water, 
feed, and soil. Fish can absorb the chemicals as they swim in contaminated water or ingest 
contaminated food. Chemicals can be absorbed through the skin, so infants and children can be exposed 
simply by crawling or playing in contaminated dirt. They can also ingest chemicals if they put their 
fingers or toys in their mouths after playing in contaminated dirt. Chemicals can also be passed on from 
nursing mothers to their children through breast milk. 

To estimate exposure levels, scientists rely on air, water, and soil monitoring; human blood and urine 
samples; or computer modeling. Although monitoring of a pollutant provides excellent data, it is time 
consuming, costly, and typically limited to only a few locations. For those reasons, scientists often rely 
on computer modeling, which uses mathematical equations to describe how a chemical is released and 
to estimate the speed and direction of its movement through the surrounding environment. Modeling 

EG1105151020SAC/664043 (APP 5.1D_HEALTHRISKASSESSMENTSUPPORTDATA) 5.1D-3 



APPENDIX 5.1D: HEALTH RISK ASSESSMENT SUPPORT DATA  

has the advantage of being relatively inexpensive and less time consuming, provided all necessary 
information is available and the accuracy of the model can be verified through testing. 

Computer modeling is often used to assess chemical releases from industrial facilities. Such models 
require information on the type of chemicals released, facilities’ hours of operation, industrial processes 
that release the chemicals, smokestack height and temperature, any pollution-control equipment that is 
used, surrounding land type (urban or rural), local topography and meteorology, and census data 
regarding the exposed population. 

In all health risk assessments, scientists must make assumptions in order to estimate human exposure to 
a chemical. For example, scientists assessing the effects of air pollution may need to make assumptions 
about the time people spend outdoors, where they are more directly exposed to pollutants in the 
ambient air, or the time they spend in an area where the pollution is greatest. An assessment of soil 
contamination may require scientists to make assumptions about people’s consumption of fruits and 
vegetables that may absorb soil contaminants. 

To avoid underestimating actual human exposure to a chemical, scientists often look at the range of 
possible exposures. For example, people who jog in the afternoon, when urban air pollution levels are 
highest, would have much higher exposures to air pollutants than people who come home after work 
and relax indoors. Basing an exposure estimate on a value near the higher end of a range of exposure 
levels (closer to the levels experienced by the jogger than by the person remaining indoors) provides a 
realistic worst-case estimate of exposure. These kinds of conservative assumptions, which presume that 
people are exposed to the highest amounts of a chemical that can be considered credible, are referred 
to as “health-protective” assumptions. 

The exposure estimates for the project analysis were conducted using HARP2. HARP2 (version 2.0.3) is 
currently the approved model for use in assessing health risks from facilities such as the MREC project. 

Dose-Response Assessment 

In dose-response assessment, scientists evaluate the information obtained during the hazard 
identification step to estimate the amount of a chemical that is likely to result in a particular health 
effect in humans. 

An established principle in toxicology is that “the dose makes the poison.” For example, a commonplace 
chemical like table salt is harmless in small quantities, but it can cause illness in large doses. Similarly, 
hydrochloric acid, a hazardous chemical, is produced naturally in our stomachs but can be quite harmful 
if taken in large doses. 

Scientists perform a dose-response assessment to estimate how different levels of exposure to a 
chemical can impact the likelihood and severity of health effects. The dose-response relationship is 
often different for many chemicals that cause cancer than it is for those that cause other kinds of health 
problems. 

The dose-response estimates for the project analysis were conducted using HARP2 (version 2.0.3). 

Cancer Effects 
For chemicals that cause cancer, the general assumption in risk assessment has been that there are no 
exposures that have “zero risk” unless there is clear evidence otherwise. In other words, even a very low 
exposure to a cancer-causing chemical may result in cancer if the chemical happens to alter cellular 
functions in a way that causes cancer to develop. Thus, even very low exposures to carcinogens might 
increase the risk of cancer, if only by a very small amount. 
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Several factors make it difficult to estimate the risk of cancer. Cancer appears to be a progressive 
disease because a series of cellular transformations is thought to occur before cancer develops. In 
addition, cancer in humans often develops many years after exposure to a chemical. Also, the best 
information available on the ability of chemicals to cause cancer often comes from studies in which a 
limited number of laboratory animals are exposed to levels of chemicals that are much higher than the 
levels humans would normally be exposed to in the environment. As a result, scientists use 
mathematical models based on studies of animals exposed to high levels of a chemical to estimate the 
probability of cancer developing in a diverse population of humans exposed to much lower levels. The 
uncertainty in these estimates may be rather large. To reduce these uncertainties, risk assessors must 
stay informed of new scientific research. Data from new studies can be used to improve estimates of 
cancer risks. 

Non-cancer Effects 
Non-cancer health effects (such as asthma, nervous system disorders, birth defects, and developmental 
problems in children) typically become more severe as exposure to a chemical increases. One goal of 
dose-response assessment is to estimate levels of exposure that pose only a low or negligible risk for 
non-cancer health effects. Scientists analyze studies of the health effects of a chemical to develop this 
estimate. They take into account such factors as the quality of the scientific studies, whether humans or 
laboratory animals were studied, and the degree to which some people may be more sensitive to the 
chemical than others. The estimated level of exposure that poses no significant health risks can be 
reduced to reflect these factors. 

Risk Characterization 
The last step in risk assessment brings together the information developed in the previous three steps to 
estimate the risk of health effects in an exposed population. In the risk characterization step, scientists 
analyze the information developed during the exposure and dose-response assessments to describe the 
resulting health risks that are expected to occur in the exposed population. This information is 
presented in different ways for cancer and non-cancer health effects, as explained below. 

Cancer Risk 
Cancer risk is often expressed as the maximum number of new cases of cancer projected to occur in a 
population of one million people due to exposure to the cancer-causing substance over a 70-year 
lifetime. For example, a cancer risk of one in one million means that in a population of one million 
people, not more than one additional person would be expected to develop cancer as the result of the 
exposure to the substance causing that risk. 

An individual’s actual risk of contracting cancer from exposure to a chemical is often less than the 
theoretical risk to the entire population calculated in the risk assessment. For example, the risk estimate 
for a drinking-water contaminant may be based on the health-protective assumption that the individual 
drinks two liters of water from a contaminated source daily over a 70-year lifetime. However, an 
individual’s actual exposure to that contaminant would likely be lower due to a shorter time of 
residence in the area. Moreover, an individual’s risk not only depends on the individual’s exposure to a 
specific chemical but also on his or her genetic background (i.e., a family history of certain types of 
cancer); health; diet; and lifestyle choices, such as smoking or alcohol consumption. 

Cancer risks presented in risk assessments are often compared to the overall risk of cancer in the 
general U.S. population (about 250,000 cases for every one million people) or to the risk posed by all 
harmful chemicals in a particular medium, such as the air. The cancer risk from breathing current levels 
of pollutants in California’s ambient air over a 70-year lifetime is estimated to be ~760 in one million. 
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Non-cancer Risk 
Non-cancer risk is usually determined by comparing the actual level of exposure to a chemical to the 
level of exposure that is not expected to cause any adverse effects, even in the most susceptible people. 
Levels of exposure at which no adverse health effects are expected are called “health reference levels,” 
and they generally are based on the results of animal studies. However, scientists usually set health 
reference levels much lower than the levels of exposure that were found to have no adverse effects in 
the animals tested. This approach helps to ensure that real health risks are not underestimated by 
adjusting for possible differences in a chemical’s effects on laboratory animals and humans; the 
possibility that some humans, such as children and the elderly, may be particularly sensitive to a 
chemical; and possible deficiencies in data from the animal studies. 

Depending on the amount of uncertainty in the data, scientists may set a health reference level 100 to 
10,000 times lower than the levels of exposure observed to have no adverse effects in animal studies. 
Exposures above the health reference level are not necessarily hazardous, but the risk of toxic effects 
increases as the dose increases. If an assessment determines that human exposure to a chemical 
exceeds the health reference level, further investigation is warranted. 

Risk managers rely on risk assessments when making regulatory decisions, such as setting drinking water 
standards, or developing plans to clean up hazardous waste sites. Risk managers are responsible for 
protecting human health, but they must also consider public acceptance, as well as technological, 
economic, social, and political factors, when arriving at their decisions. For example, they may need to 
consider how much it would cost to remove a contaminant from drinking water supplies or how 
seriously the loss of jobs would affect a community if a factory were to close due to the challenge of 
meeting regulatory requirements that are set at the most stringent level. 

Health risk assessments can help risk managers weigh the benefits and costs of various alternatives for 
reducing exposure to chemicals. For example, a health risk assessment of a hazardous waste site could 
help determine whether placing a clay cap over the waste to prevent exposure would offer the same 
health protection as the more costly option of removing the waste from the site. 

One of the most difficult questions of risk management is: How much risk is acceptable? While it would 
be ideal to completely eliminate all exposure to hazardous chemicals, it is usually not possible or feasible 
to remove all traces of a chemical once it has been released into the environment. The goal of most 
regulators is to reduce the health risks associated with exposure to hazardous pollutants to a negligibly 
low level. 

Regulators generally presume that a one-in-one million risk of cancer from life-long exposure to a 
hazardous chemical is an “acceptable risk” level because the risk is extremely low compared to the 
overall cancer rate. If a drinking water standard for a cancer-causing chemical were set at the level 
posing a “one-in-one million” risk, it would mean that not more than one additional cancer case (beyond 
what would normally occur in the population) would potentially occur in a population of one million 
people drinking water meeting that standard over a 70-year lifetime. 

Actual regulatory standards for chemicals or hazardous waste cleanups may be set at less stringent risk 
levels, such as one in 100,000 (not more than one additional cancer case per 100,000 people) or one in 
10,000 (not more than one additional cancer case per 10,000 people). These less stringent risk levels are 
often due to economic or technological considerations. Regulatory agencies generally view these higher 
risk levels to be acceptable if there is no feasible way to reduce the risks further.”1 

1 A Guide to Health Risk Assessment, CalEPA-Office of Environmental Health Hazard Assessment, 1001 I Street, Sacramento, Ca. 95812, 
(est. 2001). 
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The following tables summarize the results of the HRA performed by the proposed MREC facility. 

Table 5.1D-1 Criteria and Air Toxic Pollutants Emitted from MREC Facility 

NOx 

CO 

VOC* 

SOx 

PM10/PM2.5 

Ammonia 

PAHs 

Acetaldehyde 

Acrolein 

Benzene 

 

1-3 Butadiene 

Ethylbenzene 

Formaldehyde 

Hexane (n-Hexane) 

Naphthalene 

Propylene 

Propylene Oxide 

Toluene 

Xylene 

Diesel PM 

 

Table 5.1D-2 Health Effects Significant Threshold Levels 

Agency 

Significance Thresholds 

VCAPCD State of California 

Cancer Risk per million <= 10.0 <= 1.0 without T-BACT 

<= 10.0 with T-BACT 

Acute HI 1.0 1.0 

Chronic HI 1.0 1.0 

Cancer Burden n/a 1.0 

 

The other assumptions used in running the HARP program were as follows: 

• Emission rates for non-criteria pollutants are taken from AFC Section 5.1, and from Appendix 5.1A. 

• Number of residents affected is based upon the updated 2010 population data for those census 
tracts or portions of census tracts which lie within the maximum impact receptor radius of the 
proposed facility. 

• All receptors were treated as residential receptors, which allows for the assumption that the MIR, if 
assumed residential, will represent the highest risk and no other receptor will show risks higher than 
the MIR. This deletes the need for running worker risks. Worker values were scaled directly from the 
70-year cancer risk values based on the OEHHA recommended 25 year exposure period. 

• Deposition velocity is taken to be 0.02 m/s, as recommended by ARB for controlled emission 
sources. 

• Fraction of residents with home/gardens is the HARP2 default value which is likely conservatively 
high for the semi-rural area near the project site. 

The HARP2 program is a tool that assists with the programmatic requirements of the Air Toxics Hot 
Spots Program, and it can be used for preparing health risk assessments for other related programs such 
as air toxic control measure development or facility permitting applications. HARP2 is a computer based 
risk assessment program which combines the tools of emission inventory database, facility prioritization, 
air dispersion modeling, and risk assessment analysis. Use of HARP2 promotes statewide consistency in 
the area of risk assessment, increases the efficiency of evaluating potential health impacts, and provides 
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a cost effective tool for developing facility health risk assessments. HARP2 may be used on single 
sources, facilities with multiple sources, or multiple facilities in close proximity to each other. 

The receptor grid used in HARP2 was a combination of the following: 

1. All identified grid receptors as input from the AERMOD analysis, 
1. All identified sensitive receptors within the primary impact area as defined by the AERMOD analysis. 

The HARP2 program results for acute and chronic inhalation and chronic non-inhalation exposures, 
cancer burden and individual cancer risk (workplace and residential) for the combustion sources are 
included in the CD with this Appendix. The results of the HARP2 calculations are summarized below. 

The modeling results show that the maximum modeled cancer risk from MREC operations is expected to 
be 5.24 x E-6. This risk is well below the VCAPCD significance value of 10 per million. T-BACT for simple 
cycle combustion turbines is the use of clean fuels (natural gas) and the operation of a CO catalyst. 
These T-BACT technologies are proposed for MREC, and as such, the significant risk threshold for MREC 
is 10 in a million. The chronic and acute non-cancer hazard indices are 0.00102 and 0.00179, respectively 
at the cancer MIR. Both are well below the significant impact level of 1.0. Detailed calculations and 
results for each significant receptor are included in the modeling results, which are being submitted 
electronically. 

Table 5.1D-3 Health Risk Assessment Summary-operations 

Turbines and Fire Pump Engine 

Risk Category Facility Values Applicable Significance Thresholds* 

Cancer Risk at MIR 5.24-06 See Table 5.1D-2 above. 

Chronic Hazard Index at Cancer MIR 0.00102 

Chronic Hazard Index at Max Chronic Receptor 0.00228 

Acute Hazard Index at Cancer MIR 0.00179 

Acute Hazard Index at Max Acute Receptor 0.0566 

Cancer MIR – (Receptor #27, 306273.8, 3798390) 

Max Acute non-MIR (Receptor #6093, 306200, 3797000) 

Max Chronic non-MIR (Receptor #6011, 305800, 3796600) 

 
Table 5.1D-4 presents a summary of risk and health data for the nearest residential, worker, and 
sensitive receptors. 

Table 5.1D Summary of Risk and Health Data 

Recp Type* Recp # UTM E UTM N Cancer Risk Chronic HI Acute HI 

MIR 27 306273.8 3798390 5.24E-6 0.00102 0.00179 

MEIR-North 8898 306264 3799566 1.30E-8 0.000038 0.0047 

MEIR-South 8899 306144 3795267 3.98E-8 0.00022 0.0054 

MEIR-East 8900 306531 3798541 7.10E-7 0.00055 0.0052 

MEIR-West 8901 304929 3797623 1.69E-8 0.000035 0.0047 

MEIR-R1a 8905 306551 3798554 6.55E-7 0.00056 0.0050 

MEIR-R1b 8904 306529 3798630 3.61E-7 0.00072 0.0054 

MEIR-R2 8903 306325 3798714 1.04E-7 0.00028 0.0036 
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Table 5.1D Summary of Risk and Health Data 

Recp Type* Recp # UTM E UTM N Cancer Risk Chronic HI Acute HI 

MEIW 8902 306257 3798462 3.79E-7 0.00018 0.0019 

Nearest School 8884 306381 3800656 1.38E-8 0.000036 0.0037 

Nearest Health 
Facility 

8847 297887 3789325 4.42E-9 0.000013 0.0016 

Nearest 
Daycare 

None 
Identified 

- - - - - 

Nearest 
Convalescent 
Home 

8844 295842 3793169 4.40E-9 0.000014 0.0014 

MEIW risk is simply the 70 year risk adjusted for an exposure period of 25 years per OEHHA (2015). 

The impact area cancer burden remains 0.0012. 

*UTM coordinates for some receptors adjusted in final modeling file versus AFC Table 4.5-1. 

The calculated health effects as summarized above do not exceed the district significance threshold 
values, therefore the health effects would be considered “not significant” and may even be “zero”. 

Risk Assessment input and output files are included on the modeling CD. Due to the length of the HRA 
input and output files, hard copies are not provided in this appendix. 

Construction HRA 
A construction screening HRA was performed using the following assumptions as follows: 

• The first three highest impacted receptors were chosen to represent the potential risks posed by 
construction related DPM emissions. 

• Cancer risk and chronic hazard indices were computed using HARP2. 

• A cancer inhalation unit risk value of 0.0003 (ug/m3)-1 was used. 

• A cancer chronic inhalation REL of 5.0 (ug/m3)-1 was used. 

• No acute inhalation REL exists for diesel PM. 

The adjustment factor applied to the final 70-yr risk and hazard index values was based upon a 
construction work schedule of 1.92 years (a value of 2 years was used) to adjust the risk values to the 
construction period (OEHHA, 2015. Air Toxics Hot Spots Program Risk Assessment Guidelines, Chapter 8, 
Section 8.2.10). 

The following table presents the results of the screening level assessment of health risks from the 
construction phase for the three (3) highest values evaluated on the construction receptor grid as well 
as the nearest residential, worker, and sensitive receptor locations. 

Table 5.1D-5 Construction Screening HRA Summary 

Receptor Type* Receptor # UTM E UTM N Cancer Risk** Chronic HI 

1 2469 306240 3798460 4.97E-6 0.0331 

2 2599 306280 3798440 4.94E-6 0.0330 

3 2533 306260 3798440 4.91E-6 0.0328 
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Table 5.1D-5 Construction Screening HRA Summary 

Receptor Type* Receptor # UTM E UTM N Cancer Risk** Chronic HI 

MEIR-North 4854 306264 3799566 2.94E-8 0.000196 

MEIR-South 4855 306144 3795267 2.10E-8 0.000134 

MEIR-East 4856 306531 3798541 1.79E-6 0.0119 

MEIR-West 4857 304929 3797623 1.52E-8 0.00010 

MEIR-R1a 4861 306551 3798554 1.67E-6 0.0111 

MEIR-R1b 4860 306529 3798630 1.67E-6 0.0111 

MEIR-R2 4859 306325 3798714 8.23E-7 0.00548 

MEIW 4858 306257 3798462 4.91E-6 0.0328 

Nearest School 4840 306381 3800656 1.38E-8 0.000093 

Nearest Health 
Facility 

4803 297887 3789325 1.60E-9 0.000011 

Nearest Daycare None Identified - - - - 

Nearest 
Convalescent 
Home 

4800 295842 3793169 1.40E-9 0.0000095 

*UTM coordinates for some receptors adjusted in final modeling file versus AFC Table 4.5-1. 

**70 year risk values adjusted for the actual length of the construction period. 

With respect to emissions from diesel fueled engines, use of the diesel PM exposure factors noted 
above are approved by CARB for the characterization of diesel engine exhaust and subsequent risk 
exposures. The diesel PM factor includes the range of fuel bound, and potentially emitted metals, PAHs, 
and a wide variety of other semi-volatile substances.  

CARB notes the following in the diesel exhaust risk identification documents: 

• The surrogate for whole diesel exhaust is diesel PM. PM10 is the basis for the potential risk 
calculations. 

• When conducting an HRA, the potential cancer risk from inhalation exposure to diesel PM will 
outweigh the potential non-cancer health effects. 

• When comparing whole diesel exhaust to speciated diesel exhaust, potential cancer risk from 
inhalation exposure to whole diesel exhaust will outweigh the multi-pathway cancer risk from the 
speciated compounds. For this reason, there will be few situations where an analysis of multi-
pathway risk is necessary. 

With respect to diesel particulate related risk values, the following should be noted: 

The following comments were derived from http://www3.epa.gov/region1/eco/airtox/diesel.html, 
EPA Region 1 New England (2015). 

EPA's National Scale Assessment uses several types of health hazard information to provide a 
quantitative "threshold of concern" or a health benchmark concentration at which it is expected that no 
adverse health effects occur at exposures to that level. Health effects information on carcinogenic, short 
and long term noncarcinogenic end points are used to establish selective protective health levels to 
compare to the modeled exposures levels. Unfortunately the exposure response data for diesel exhaust 
in human studies are considered too uncertain to develop a carcinogenic unit risk for EPA's use. There is 
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a Reference Concentration (RFC) that is used as a health benchmark protective of chronic 
noncarcinogenic health effects but it is for diesel exhaust and not specifically set for diesel particulate 
matter which is what was modeled in NATA. The RFC for diesel exhaust, which includes diesel 
particulate matter is 5 ug/m3. This value is similar to the National Ambient Air Quality Standard 
established for fine particulate matter which is 15ug/m3. 

The EPA agrees that diesel exhaust is “likely to be carcinogenic to humans by inhalation.” In their risk 
assessment, however, the EPA did not give a quantitative estimate of risk of lung cancer due to diesel 
exhaust exposures. There is some uncertainty “to definitively conclude that diesel exhaust is 
carcinogenic to humans.” Although rat and mice studies demonstrate mutagenic and chromosomal 
effects, these studies do not reflect normal human exposure, as previously explained. The EPA decided 
that the human data from epidemiological studies are too uncertain to derive a quantitative estimate of 
cancer risk. 

The following comments were derived from the EPA Health Risk Assessment for Diesel Engine Exhaust 
(EPA 600/8-90/057F, May 2002. 

Acute (Short-Term Exposure) Effects 

Information is limited for characterizing the potential health effects associated with acute or short-term 
exposure. However, on the basis of available human and animal evidence, it is concluded that acute or 
short-term (e.g., episodic) exposure to DE can cause acute irritation (e.g., eye, throat, bronchial), 
neurophysiological symptoms (e.g., lightheadedness, nausea), and respiratory symptoms (cough, 
phlegm).  

There also is evidence for an immunologic effect–the exacerbation of allergenic responses to known 
allergens and asthma-like symptoms. The lack of adequate exposure-response information in the acute 
health effect studies precludes the development of recommendations about levels of exposure that 
would be presumed safe for these effects. 

Chronic (Long-Term Exposure) Noncancer Respiratory Effects 

Information from the available human studies is inadequate for a definitive evaluation of possible 
noncancer health effects from chronic exposure to DE. However, on the basis of extensive animal 
evidence, DE is judged to pose a chronic respiratory hazard to humans. Chronic-exposure, animal 
inhalation studies show a spectrum of dose-dependent inflammation and histopathological changes in 
the lung in several animal species including rats, mice, hamsters, and monkeys. 

This assessment provides an estimate of inhalation exposure of DE (as measured by DPM) to which 
humans may be exposed throughout their lifetime without being likely to experience adverse noncancer 
respiratory effects. This exposure level, known as the reference concentration (RfC) for DE of 5 :g/m3 of 
DPM was derived on the basis of dose-response data on inflammatory and histopathological changes in 
the lung from rat inhalation studies. In recognition of the presence of DPM in ambient PM2.5, it also is 
appropriate to consider the wealth of PM2.5 human health effects data. In this regard, the 1997 
National Ambient Air Quality Standard for PM2.5 of 15 :g/m3 (annual average concentration) also would 
be expected to provide a measure of protection from DPM, reflecting DPM’s current approximate 
proportion to PM2.5. 

Chronic (Long-Term Exposure) Carcinogenic Effects 

This assessment concludes that DE is “likely to be carcinogenic to humans by inhalation” and that this 
hazard applies to environmental exposures. This conclusion is based on the totality of evidence from 
human, animal, and other supporting studies. There is considerable evidence demonstrating an 
association between DE exposure and increased lung cancer risk among workers in varied occupations 
where diesel engines historically have been used. The human evidence from occupational studies is 
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considered strongly supportive of a finding that DE exposure is causally associated with lung cancer, 
though the evidence is less than that needed to definitively conclude that DE is carcinogenic to humans.  

There is some uncertainty about the degree to which confounders are having an influence on the 
observed cancer risk in the occupational studies, and there is uncertainty evolving from the lack of 
actual DE exposure data for the workers. In addition to the human evidence, there is supporting 
evidence of DPM’s carcinogenicity and associated DPM organic compound extracts in rats and mice by 
noninhalation routes of exposure. Other supporting evidence includes the demonstrated mutagenic and 
chromosomal effects of DE and its organic constituents, and the suggestive evidence for bioavailability 
of the DPM organics in humans and animals. Although high exposure chronic rat inhalation studies show 
a significant lung cancer response, this is not thought predictive of a human hazard at lower 
environmental exposures. The rat response is considered to result from an overload of particles in the 
lung resulting from the high exposure, and such an overload is not expected to occur in humans at 
environmental exposures. Although the available human evidence shows a lung cancer hazard to be 
present at occupational exposures that are generally higher than environmental levels, it is reasonable 
to presume that the hazard extends to environmental exposure levels. While there is an incomplete 
understanding of the mode of action for DE-induced lung cancer that may occur in humans, there is the 
potential for a nonthreshold mutagenic mode of action stemming from the organics in the DE mixture. A 
case for an environmental hazard also is shown by the simple observation that the estimated higher 
environmental exposure levels are close to, if not overlapping, the lower range of occupational 
exposures for which lung cancer increases are reported.  

These considerations taken together support the prudent public health choice of presuming a cancer 
hazard for DE at environmental levels of exposure. Overall, the evidence for a potential cancer hazard to 
humans resulting from chronic inhalation exposure to DE is persuasive, even though assumptions and 
uncertainties are involved. While the hazard evidence is persuasive, this does not lead to similar 
confidence in understanding the exposure/dose-response relationship. Given a carcinogenicity hazard, 
EPA typically performs a dose-response assessment of the human or animal data to develop a cancer 
unit risk estimate that can be used with exposure information to characterize the potential cancer 
disease impact on an exposed population. The DE human exposure-response data are considered too 
uncertain to derive a confident quantitative estimate of cancer unit risk, and with the chronic rat 
inhalation studies not being predictive for environmental levels of exposure, EPA has not developed a 
quantitative estimate of cancer unit risk. 

In the absence of a cancer unit risk, simple exploratory analyses were used to provide a perspective of 
the range of possible lung cancer risk from environmental exposure to DE. The analyses make use of 
reported lung cancer risk increases in occupational epidemiologic studies and the differences between 
occupational and environmental exposure. The purpose of having a risk perspective is to illustrate and 
have a sense of the possible significance of the lung cancer hazard from environmental exposure. The 
risk perspective cannot be viewed as a definitive quantitative characterization of cancer risk nor is it 
suitable for estimation of exposure-specific population risks. 

It is concluded that environmental exposure to DE may present a lung cancer hazard to humans. The 
particulate phase appears to have the greatest contribution to the carcinogenic effect, both the particle 
core and the associated organic compounds have demonstrated carcinogenic properties, although a role 
for the DE gas-phase components cannot be ruled out. 

Using either EPA’s 1986 Guidelines for Carcinogen Risk Assessment (U.S. EPA, 1986) or the proposed 
revisions (U.S. EPA, 1996b, 1999), DE is judged to be a probable human carcinogen, or likely to be 
carcinogenic to humans by inhalation, respectively. The weight of evidence for potential human 
carcinogenicity for DE is considered strong, even though inferences are involved in the overall 
assessment. 
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Even though available evidence supports a conclusion that DE is likely to be a human lung carcinogen, 
the conclusion of the dose-response evaluation is that the available data are not sufficient to confidently 
estimate a cancer unit risk or unit risk range. The absence of such a cancer unit risk for DE limits the 
ability to quantify, with confidence, the potential impact of the hazard on exposed populations. 

In Summary…. 

Although OEHHA and the State of California have identified diesel exhaust (and diesel particulate 
matter) as carcinogens, and DPM as the risk surrogate for whole diesel exhaust, and has established a 
unit risk factor for DPM, it should be remembered that there is an entire body of scientific data and 
individuals that at this time who cannot conclude that a unit risk value for DPM can be established. The 
Applicant believes that this “other conclusion” should be considered when viewing and interpreting risk 
assessment values for DPM. 

The following tables and figures are presented at the end of this appendix: 

• Table 5.1D-6 Census Tract Numbers, Areas, and Population Data 
• Table 5.1D-7 Sensitive Receptor Listing for the Primary Impact Radius 
• Table 5.1D-8 OEHHA/CARB Risk Assessment Health Values 
• Figure 5.1D-1 Sensitive Receptor Map 
• Figure 5.1D-2 Census Tracts in the Immediate Impact Area 
• Figure 5.1D-3 Operations MIR-1, -2, -3 Location Map 
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Figure 5.1D-1 Sensitive Receptor Map 
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Figure 5.1D-2 Census Tracts in the Immediate Impact Area 
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Figure 5.1D-3 Operations MIR 1, 2, and 3 Location Map 
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Table 5.1D-7    Ventura-Mission Rock Sensitive Receptor Listing
All coordinates and elevations from Google Earth UTM zone 11

Receptor Type UTME (m) UTMN (m) Elev, ft. Elev, m
school 309172 3811788 1075 328
school 316067 3805669 399 122
school 310597 3803225 272 83
school 310034 3802970 259 79
school 309499 3803778 379 116
school 308740 3802523 260 79
school 308021 3802177 250 76
college 308041 3801357 233 71
school 306408 3800540 238 73
school 302893 3800723 407 124

jail 305532 3798464 189 58
school 301110 3796911 234 71
school 298560 3795520 315 96
school 297844 3796671 566 173
school 298469 3795543 323 98
school 300075 3794435 196 60
school 299855 3794093 187 57
school 296760 3794956 280 85
school 297223 3793945 239 73
school 296845 3793933 230 70
school 295901 3795025 258 79
school 295273 3795195 268 82
school 294798 3795401 305 93
school 294643 3795146 251 77
school 294978 3793049 137 42
school 296718 3792859 171 52
school 296242 3794035 221 67

care fac 295842 3793169 165 50
med fac 296423 3793029 174 53
med fac 298140 3790207 62 19

hosp 297887 3789325 61 19
school 299125 3788312 66 20
school 300112 3788523 76 23
school 300120 3787817 58 18
school 300335 3787128 63 19
hosp 301372 3788395 74 23
hosp 302289 3788326 70 21

school 301852 3787698 65 20
school 301263 3786555 52 16
school 302106 3788936 77 23



Table 5.1D-7    Ventura-Mission Rock Sensitive Receptor Listing
All coordinates and elevations from Google Earth UTM zone 11

Receptor Type UTME (m) UTMN (m) Elev, ft. Elev, m
school 300981 3789763 85 26
school 301246 3790891 93 28
school 300258 3791370 83 25
school 299015 3791361 74 23
school 302505 3792298 108 33
school 302201 3793228 107 33
hosp 302274 3788326 70 21

airport 307021 3787961 66 20
school 308169 3787195 69 21
college 309046 3787388 81 25
school 309409 3789326 118 36
school 310240 3789203 122 37
school 310776 3789277 131 40
school 311471 3789486 146 44

health cntr 312132 3788614 154 47
school 311421 3790986 288 88
school 312217 3790123 180 55
school 313125 3788862 166 51
school 313941 3790412 197 60
school 313698 3787600 138 42
school 315003 3788317 180 55
school 315885 3789729 257 78
school 315091 3790149 205 62
school 315410 3790852 261 80
school 316316 3793134 319 97
hosp 313992 3791066 208 63

school 307044 3793414 203 62
school 306381 3800656 244 74
school 307989 3801311 234 71
school 308032 3802249 251 77
school 308726 3802593 262 80

health cntr 308948 3802356 247 75
airport 310431 3802616 238 73
school 310028 3803062 263 80
school 309573 3803754 359 109
school 310613 3803179 269 82
hosp 311152 3803579 292 89
hosp 310139 3804718 579 176

health cntr 301421 3796919 197 60
hosp 296826 3794256 249 76

school 297867 3789323 60 18
Residence-north 306264 3799566 203 62
Residence-south 306144 3795267 421 128
Residence-east 306531 3798541 189 58
Residence-west 304929 3797623 175 53
Residenc-R-1a 306551 3798554 189 58



Table 5.1D-7    Ventura-Mission Rock Sensitive Receptor Listing
All coordinates and elevations from Google Earth UTM zone 11

Receptor Type UTME (m) UTMN (m) Elev, ft. Elev, m
Residence-R-1b 306529 3798630 190 58
Residence-R2 306325 3798714 186 57

worker 306257 3798462 185 56
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10/13 

2.2E
+

00 
10/13 

 
 

 
 

 
 

 
 

C
A

R
B

O
N

 D
IS

U
LF

ID
E

 
75-15-0 

6.2E
+

03
  

4/99 
 

 
8.0E

+
02

 
5/02 

 
 

 
 

 
 

 
1 

C
A

R
B

O
N

 M
O

N
O

X
ID

E
 

630-08-0 
2.3E

+
04 

4/99 
 

 
 

 
 

 
 

 
 

 
 

1 

C
A

R
B

O
N

 T
E

T
R

A
C

H
LO

R
ID

E
T

A
C 

(T
etrachlorom

ethane) 
56-23-5 

1.9E
+

03
  

4/99 
 

 
4.0E

+
01 

1/01 
 

 
4.2E

-05 
T

A
C

 
1.5E

-01 
9/87 

 
 

1 

C
H

LO
R

IN
A

T
E

D
 P

A
R

A
F

F
IN

S
 

108171-26-
2 

 
 

 
 

 
 

 
 

2.5E
-05 

8.9E
-02 

4/99 
 

 
1 

C
H

LO
R

IN
E

 
7782-50-5 

2.1E
+

02 
4/99 

 
 

2.0E
-01 

2/00 
 

 
 

 
 

 
 

1 
C

H
LO

R
IN

E
 D

IO
X

ID
E

 
10049-04-4 

 
 

 
 

6.0E
-01 

1/01 
 

 
 

 
 

 
 

1 

4-C
H

LO
R

O
-O

-P
H

E
N

Y
LE

N
E

D
IA

M
IN

E
 

95-83-0 
 

 
 

 
 

 
 

 
4.6E

-06 
1.6E

-02 
4/99 

 
 

1 
C

H
LO

R
O

B
E

N
Z

E
N

E
 

108-90-7 
 

 
 

 
1.0E

+
03 

1/01 
 

 
 

 
 

 
 

1 

C
H

LO
R

O
F

O
R

M
T

A
C 

67-66-3 
1.5E

+
02

  
4/99 

 
 

3.0E
+

02 
4/00 

 
 

5.3E
-06 

T
A

C
 

1.9E
-02 

12/90 
 

 
1 

C
hlorophenols 

1060 
 

 
 

 
 

 
 

 
 

 
 

 
 

1 

 
P

E
N

T
A

C
H

LO
R

O
P

H
E

N
O

L 
87-86-5 

 
 

 
 

 
 

 
 

5.1E
-06 

1.8E
-02 

4/99 
 

 
1 

 
2,4,6-T

R
IC

H
LO

R
O

P
H

E
N

O
L 

88-06-2 
 

 
 

 
 

 
 

 
2.0E

-05 
7.0E

-02 
4/99 
[1/91] 

 
 

1 

C
H

LO
R

O
P

IC
R

IN
 

76-06-2 
2.9E

+
01 

4/99 
 

 
4.0E

-01 
12/01 

 
 

 
 

 
 

 
1 

p-C
H

LO
R

O
-o-T

O
LU

ID
IN

E
 

95-69-2 
 

 
 

 
 

 
 

 
7.7E

-05 
2.7E

-01 
4/99 

 
 

1 

C
H

R
O

M
IU

M
 6+

T
A

C  values also apply to: g 
18540-29-9 

 
 

 
 

2.0E
-01 

1/01 
2.0E

-02 
10/00 

1.5E
-01 

T
A

C
 

5.1E
+

02 
1/86 

5.0E
-01 

1/14 
1 

 
B

arium
 chrom

ate 
10294-40-3 

 
 

 
 

2.0E
-01 

1/01 
2.0E

-02 
10/00 

1.5E
-01 

T
A

C
 

5.1E
+

02 
1/86 

5.0E
-01 

1/14 
0.2053 

 
C

alcium
 chrom

ate 
13765-19-0 

 
 

 
 

2.0E
-01 

1/01 
2.0E

-02 
10/00 

1.5E
-01 

T
A

C 
5.1E

+
02 

1/86 
5.0E

-01 
1/14 

0.3332 

 
Lead chrom

ate 
7758-97-6 

 
 

 
 

2.0E
-01 

1/01 
2.0E

-02 
10/00 

1.5E
-01 

T
A

C
 

5.1E
+

02 
1/86 

5.0E
-01 

1/14 
0.1609 

 
S

odium
 dichrom

ate 
10588-01-9 

 
 

 
 

2.0E
-01 

1/01 
2.0E

-02 
10/00 

1.5E
-01 

T
A

C
 

5.1E
+

02 
1/86 

5.0E
-01 

1/14 
0.397 

 
S

trontium
 chrom

ate 
7789-06-2 

 
 

 
 

2.0E
-01 

1/01 
2.0E

-02 
10/00 

1.5E
-01 

T
A

C
 

5.1E
+

02 
1/86 

5.0E
-01 

1/14 
0.2554 

C
H

R
O

M
IU

M
 T

R
IO

X
ID

E
  

(as chrom
ic acid m

ist) 
1333-82-0 

 
 

 
 

2.0E
-03 

1/01 
2.0E

-02 
10/00 

1.5E
-01

 
T

A
C 

5.1E
+

02 
1/86 

5.0E
-01 

1/14 
0.52 

C
O

P
P

E
R

 A
N

D
 C

O
M

P
O

U
N

D
S

 
7440-50-8 

[1067] 
1.0E

+
02 

4/99 
 

 
 

 
 

 
 

 
 

 
 

1 

p-C
R

E
S

ID
IN

E
 

120-71-8 
 

 
 

 
 

 
 

 
4.3E

-05 
1.5E

-01 
4/99 

 
 

1 
C

R
E

S
O

LS
 (m

ixtures of)  
1319-77-3 

 
 

 
 

6.0E
+

02 
1/01 

 
 

 
 

 
 

 
1 

 
m

-C
R

E
S

O
L 

108-39-4 
 

 
 

 
6.0E

+
02 

1/01 
 

 
 

 
 

 
 

1 
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S
ubstance 

C
hem

ical b
 

A
bstract 

N
um

ber 

N
oncancer E

ffects 
C

ancer R
isk 

A
cute 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

8-H
our 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 

Inhalation 
(µg/m

3) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 
O

ral 
(m

g/kg-d) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded

] 

Inhalation
d  

U
nit R

isk 
(µg/m

3) -1 

Inhalation
d

C
ancer 

P
otency 
F

actor 

(m
g/kg-d)

-1 

D
ate

c 

V
alue 

R
eview

ed
 

[A
dded

] 

O
ral S

lope 
F

actor 
(m

g/kg-d)
-1 

D
ate

c 
V

alue 
R

eview
ed

 

[A
dded

]  

    M
e 

W
 

A
 

F
 

 
o-C

R
E

S
O

L 
95-48-7 

 
 

 
 

6.0E
+

02 
1/01 

 
 

 
 

 
 

 
1 

 
p-C

R
E

S
O

L 
106-44-5 

 
 

 
 

6.0E
+

02 
1/01 

 
 

 
 

 
 

 
1 

C
U

P
F

E
R

R
O

N
 

135-20-6 
 

 
 

 
 

 
 

 
6.3E

-05 
2.2E

-01 
4/99 

 
 

1 

C
yanide C

om
pounds (inorganic) 

57-12-5 
1073 

3.4E
+

02 
4/99 

 
 

9.0E
+

00 
4/00 

 
 

 
 

 
 

 
1 

 
H

Y
D

R
O

G
E

N
 C

Y
A

N
ID

E
  

(H
ydrocyanic acid) 

74-90-8 
3.4E

+
02 

4/99 
 

 
9.0E

+
00 

4/00 
 

 
 

 
 

 
 

1 

2,4-D
IA

M
IN

O
A

N
IS

O
LE

 
615-05-4 

 
 

 
 

 
 

 
 

6.6E
-06 

2.3E
-02 

4/99 
 

 
1 

2,4-D
IA

M
IN

O
T

O
LU

E
N

E
 

95-80-7 
 

 
 

 
 

 
 

 
1.1E

-03 
4.0E

+
00 

4/99 
 

 
1 

1,2-D
IB

R
O

M
O

-3-C
H

LO
R

O
P

R
O

P
A

N
E

 
(D

B
C

P
) 

96-12-8 
 

 
 

 
 

 
 

 
2.0E

-03 
7.0E

+
00 

4/99 
[1/92] 

 
 

1 

p-D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

106-46-7 
 

 
 

 
8.0E

+
02 

1/01 
 

 
1.1E

-05 
4.0E

-02 
4/99 
[1/91] 

 
 

1 

3,3-D
IC

H
LO

R
O

B
E

N
Z

ID
IN

E
 

91-94-1 
 

 
 

 
 

 
 

 
3.4E

-04 
1.2E

+
00 

4/99 
[1/91] 

 
 

1 

1,1,-D
IC

H
LO

R
O

E
T

H
A

N
E

   
(E

thylidene dichloride) 
75-34-3 

 
 

 
 

 
 

 
 

1.6E
-06 

5.7E
-03 

4/99 
 

 
1 

1,1-D
IC

H
LO

R
O

E
T

H
Y

LE
N

E
      

 …
 (see V

inylidene C
hloride) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

D
I(2-E

T
H

Y
LH

E
X

Y
L)P

H
T

H
A

LA
T

E
 (D

E
H

P
) 

117-81-7 
 

 
 

 
 

 
 

 
2.4E

-06 
8.4E

-03 
4/99 
[1/92] 

8.4E
-03 

10/00 
1 

D
IE

S
E

L E
X

H
A

U
S

T
   …

 (see P
articulate 

E
m

issions from
 D

iesel-F
ueled E

ngines) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

D
IE

T
H

A
N

O
LA

M
IN

E
 

111-42-2 
 

 
 

 
3.0E

+
00 

12/01 
 

 
 

 
 

 
 

 

p-D
IM

E
T

H
Y

LA
M

IN
O

A
Z

O
B

E
N

Z
E

N
E

 
60-11-7 

 
 

 
 

 
 

 
 

1.3E
-03 

4.6E
+

00 
4/99 

 
 

1 

N
,N

-D
IM

E
T

H
Y

L F
O

R
M

A
M

ID
E

 
68-12-2 

 
 

 
 

8.0E
+

01 
1/01 

 
 

 
 

 
 

 
1 

2,4-D
IN

IT
R

O
T

O
LU

E
N

E
 

121-14-2 
 

 
 

 
 

 
 

 
8.9E

-05 
3.1E

-01 
4/99 

 
 

1 
1,4-D

IO
X

A
N

E
✛   

(1,4-D
iethylene dioxide) 

123-91-1 
3.0E

+
03 

4/99 
 

 
3.0E

+
03 

4/00 
 

 
7.7E

-06 
2.7E

-02 
4/99 
[1/91] 

 
 

1 

E
P

IC
H

LO
R

O
H

Y
D

R
IN

   
(1-C

hloro-2,3-epoxypropane) 
106-89-8 

1.3E
+

03 
4/99 

 
 

3.0E
+

00 
1/01 

 
 

2.3E
-05 

8.0E
-02 

4/99 
[1/92] 

 
 

1 

1,2-E
P

O
X

Y
B

U
T

A
N

E
 

106-88-7 
 

 
 

 
2.0E

+
01 

1/01 
 

 
 

 
 

 
 

1 

E
T

H
Y

L B
E

N
Z

E
N

E
 

100-41-4 
 

 
 

 
2.0E

+
03 

2/00 
 

 
2.5E

-06 
8.7E

-3 
11/07 

 
 

1 

E
T

H
Y

L C
H

LO
R

ID
E

  (C
hloroethane) 

75-00-3 
 

 
 

 
3.0E

+
04 

4/00 
 

 
 

 
 

 
 

1 
E

T
H

Y
LE

N
E

 D
IB

R
O

M
ID

E
T

A
C   

(1,2-D
ibrom

oethane) 
106-93-4 

 
 

 
 

8.0E
-01 

12/01 
 

 
7.1E

-05 
T

A
C

 
2.5E

-01 
7/85 

 
 

1 

E
T

H
Y

LE
N

E
 D

IC
H

LO
R

ID
E

T
A

C   
(1,2-D

ichloroethane) 
107-06-2 

 
 

 
 

4.0E
+

02 
1/01 

 
 

2.1E
-05 

T
A

C
 

7.2E
-02 

9/85 
 

 
1 

E
T

H
Y

LE
N

E
 G

LY
C

O
L 

107-21-1 
 

 
 

 
4.0E

+
02 

4/00 
 

 
 

 
 

 
 

1 
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S
ubstance 

C
hem

ical b
 

A
bstract 

N
um

ber 

N
oncancer E

ffects 
C

ancer R
isk 

A
cute 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

8-H
our 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 

Inhalation 
(µg/m

3) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 
O

ral 
(m

g/kg-d) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded

] 

Inhalation
d  

U
nit R

isk 
(µg/m

3) -1 

Inhalation
d

C
ancer 

P
otency 
F

actor 

(m
g/kg-d)

-1 

D
ate

c 

V
alue 

R
eview

ed
 

[A
dded

] 

O
ral S

lope 
F

actor 
(m

g/kg-d)
-1 

D
ate

c 
V

alue 
R

eview
ed

 

[A
dded

]  

    M
e 

W
 

A
 

F
 

E
T

H
Y

LE
N

E
 G

LY
C

O
L B

U
T

Y
L E

T
H

E
R

 
 …

 (see G
lycol ethers) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

E
T

H
Y

LE
N

E
 O

X
ID

E
T

A
C   

(1,2-E
poxyethane) 

75-21-8 
 

 
 

 
3.0E

+
01 

1/01 
 

 
8.8E

-05 
T

A
C

 
3.1E

-01 
11/87 

 
 

1 

E
T

H
Y

LE
N

E
 T

H
IO

U
R

E
A

 
96-45-7 

 
 

 
 

 
 

 
 

1.3E
-05 

4.5E
-02 

4/99 
 

 
1 

F
luorides 

1101 
2.4E

+
02 

4/99 
 

 
1.3E

+
01 

8/03 
4.0E

-02 
8/03 

 
 

 
 

 
1 

 
H

Y
D

R
O

G
E

N
 F

LU
O

R
ID

E
  

(H
ydrofluoric acid) 

7664-39-3 
2.4E

+
02 

4/99 
 

 
1.4E

+
01 

8/03 
4.0E

-02 
8/03 

 
 

 
 

 
1 

F
O

R
M

A
LD

E
H

Y
D

E
T

A
C 

50-00-0 
5.5E

+
01 

12/08 
9.0E

+
00 

12/08 
9.0E

+
00 

12/08 
 

 
6.0E

-06 
T

A
C

 
2.1E

-02 
3/92 

 
 

1 

G
LU

T
A

R
A

LD
E

H
Y

D
E

 
111-30-8 

 
 

 
 

8.0E
-02 

1/01 
 

 
 

 
 

 
 

1 

G
LY

C
O

L E
T

H
E

R
S

 
1115 

 
 

 
 

 
 

 
 

 
 

 
 

 
1 

 
E

T
H

Y
LE

N
E

 G
LY

C
O

L B
U

T
Y

L 
E

T
H

E
R

 – E
G

B
E

 
111-76-2 

1.4E
+

04 
4/99 

 
 

 
 

 
 

 
 

 
 

 
1 

 
E

T
H

Y
LE

N
E

 G
LY

C
O

L E
T

H
Y

L 
E

T
H

E
R

 – E
G

E
E

 
110-80-5 

3.7E
+

02
  

4/99[1/92] 
 

 
7.0E

+
01 

2/00 
 

 
 

 
 

 
 

1 

 
E

T
H

Y
LE

N
E

 G
LY

C
O

L E
T

H
Y

L 
E

T
H

E
R

 A
C

E
T

A
T

E
 – E

G
E

E
A

 
111-15-9 

1.4E
+

02
  

4/99 
 

 
3.0E

+
02 

2/00 
 

 
 

 
 

 
 

1 

 
E

T
H

Y
LE

N
E

 G
LY

C
O

L M
E

T
H

Y
L 

E
T

H
E

R
 – E

G
M

E
 

109-86-4 
9.3E

+
01

  
4/99 

 
 

6.0E
+

01 
2/00 

 
 

 
 

 
 

 
1 

 
E

T
H

Y
LE

N
E

 G
LY

C
O

L M
E

T
H

Y
L 

E
T

H
E

R
 A

C
E

T
A

T
E

 – E
G

M
E

A
 

110-49-6 
 

 
 

 
9.0E

+
01 

2/00 
 

 
 

 
 

 
 

1 

H
E

X
A

C
H

LO
R

O
B

E
N

Z
E

N
E

 
118-74-1 

 
 

 
 

 
 

 
 

5.1E
-04 

1.8E
+

00 
4/99 
[1/91] 

 
 

1 

H
E

X
A

C
H

LO
R

O
C

Y
C

LO
H

E
X

A
N

E
S

   
(m

ixed or technical grade) 
608-73-1 

 
 

 
 

 
 

 
 

1.1E
-03 

4.0E
+

00 
4/99 
[1/91] 

4.0E
+

00 
10/00 
[1/92] 

1 

 
alpha-
H

E
X

A
C

H
LO

R
O

C
Y

C
LO

H
E

X
A

N
E

 
319-84-6 

 
 

 
 

 
 

 
 

1.1E
-03 

4.0E
+

00 
4/99 
[1/91] 

4.0E
+

00 
10/00 
[1/92] 

1 

 
beta- 
H

E
X

A
C

H
LO

R
O

C
Y

C
LO

H
E

X
A

N
E

 
319-85-7 

 
 

 
 

 
 

 
 

1.1E
-03 

4.0E
+

00 
4/99 
[1/91] 

4.0E
+

00 
10/00 
[1/92] 

1 

 
gam

m
a-

H
E

X
A

C
H

LO
R

O
C

Y
C

LO
H

E
X

A
N

E
 

(Lindane) 
58-89-9 

 
 

 
 

 
 

 
 

3.1E
-04 

1.1E
+

00 
4/99 

1.1E
+

00 
10/00 

1 

n-H
E

X
A

N
E

 
110-54-3 

 
 

 
 

7.0E
+

03 
4/00 

 
 

 
 

 
 

 
1 

H
Y

D
R

A
Z

IN
E

 
302-01-2 

 
 

 
 

2.0E
-01 

1/01 
 

 
4.9E

-03 
1.7E

+
01 

4/99 
[7/90] 

 
 

1 

H
Y

D
R

O
C

H
LO

R
IC

 A
C

ID
   

(H
ydrogen chloride) 

7647-01-0 
2.1E

+
03 

4/99 
 

 
9.0E

+
00 

2/00 
 

 
 

 
 

 
 

1 
H

Y
D

R
O

G
E

N
 B

R
O

M
ID

E
       

…
 (see B

rom
ine &

 C
om

pounds) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

H
Y

D
R

O
G

E
N

 C
Y

A
N

ID
E

        
…

 (see C
yanide &

 C
om

pounds) 
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C
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O
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c
 

V
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R
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[A
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U
nit R
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(µg/m
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Inhalation
d

C
ancer 

P
otency 
F

actor 

(m
g/kg-d)

-1 

D
ate

c 

V
alue 

R
eview

ed
 

[A
dded

] 

O
ral S

lope 
F

actor 
(m

g/kg-d)
-1 

D
ate

c 
V

alue 
R

eview
ed

 

[A
dded

]  

    M
e 

W
 

A
 

F
 

H
Y

D
R

O
G

E
N

 F
LU

O
R

ID
E

    
…

 (see F
luorides &

 C
om

pounds) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

H
Y

D
R

O
G

E
N

 S
E

LE
N

ID
E

     
…

 (see S
elenium

 &
 C

om
pounds) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

H
Y

D
R

O
G

E
N

 S
U

LF
ID

E
 

7783-06-4 
4.2E

+
01 

4/99[7/90] 
 

 
1.0E

+
01 

4/00 
 

 
 

 
 

 
 

1 

IS
O

P
H

O
R

O
N

E
 

78-59-1 
 

 
 

 
2.0E

+
03 

12/01 
 

 
 

 
 

 
 

 

IS
O

P
R

O
P

Y
L A

LC
O

H
O

L  (Isopropanol) 
67-63-0 

3.2E
+

03
 

4/99 
 

 
7.0E

+
03 

2/00 
 

 
 

 
 

 
 

1 

LE
A

D
 A

N
D

 C
O

M
P

O
U

N
D

S
T

A
C

, h  

(inorganic) 
values also apply to: 

7439-92-1 
1128 
[1130] 

 
 

 
 

 
 

 
 

1.2E
-05 

T
A

C 
4.2E

-02 
4/97 

8.5E
-03 

10/00 
1 

 
Lead acetate 

301-04-2 
 

 
 

 
 

 
 

 
1.2E

-05 
T

A
C

 
4.2E

-02 
4/97 

8.5E
-03 

10/00 
0.637 

 
Lead phosphate 

7446-27-7 
 

 
 

 
 

 
 

 
1.2E

-05 
T

A
C

 
4.2E

-02 
4/97 

8.5E
-03 

10/00 
0.7659 

 
Lead subacetate 

1335-32-6 
 

 
 

 
 

 
 

 
1.2E

-05 
T

A
C 

4.2E
-02 

4/97 
8.5E

-03 
10/00 

0.7696 

LIN
D

A
N

E
                 

... (see gam
m

a-H
exachlorocyclohexane) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

M
A

LE
IC

 A
N

H
Y

D
R

ID
E

 
108-31-6 

 
 

 
 

7.0E
-01 

12/01 
 

 
 

 
 

 
 

1 

M
A

N
G

A
N

E
S

E
 A

N
D

 C
O

M
P

O
U

N
D

S
 

7439-96-5 
[1132] 

 
 

1.7E
-01 

12/08 
9.0E

-02 
12/08 

 
 

 
 

 
 

 
1 

M
E

R
C

U
R

Y
 A

N
D

 C
O

M
P

O
U

N
D

S
 

(IN
O

R
G

A
N

IC
) 

7439-97-6 
[1133] 

6.0E
-01 

12/08 
6.0E

-02 
12/08 

3.0E
-02 

12/08 
1.6E

-04 
12/08 

 
 

 
 

 
1 

 
M

ercuric chloride 
7487-94-7 

6.0E
-01 

12/08 
6.0E

-02 
12/08 

3.0E
-02 

12/08 
1.6E

-04 
12/08 

 
 

 
 

 
1 

M
E

T
H

A
N

O
L 

67-56-1 
2.8E

+
04 

4/99 
 

 
4.0E

+
03 

4/00 
 

 
 

 
 

 
 

1 

M
E

T
H

Y
L B

R
O

M
ID

E
  (B

rom
om

ethane) 
74-83-9 

3.9E
+

03 
4/99 

 
 

5.0E
+

00 
2/00 

 
 

 
 

 
 

 
1 

M
E

T
H

Y
L tertiary-B

U
T

Y
L E

T
H

E
R

 
1634-04-4 

 
 

 
 

8.0E
+

03 
2/00 

 
 

2.6E
-07 

1.8E
-03 

11/99 
 

 
1 

M
E

T
H

Y
L C

H
LO

R
O

F
O

R
M

   
(1,1,1-T

richloroethane) 
71-55-6 

6.8E
+

04 
4/99 

 
 

1.0E
+

03 
2/00 

 
 

 
 

 
 

 
1 

M
E

T
H

Y
L E

T
H

Y
L K

E
T

O
N

E
  (2-B

utanone) 
78-93-3 

1.3E
+

04 
4/99 

 
 

 
 

 
 

 
 

 
 

 
1 

M
E

T
H

Y
L IS

O
C

Y
A

N
A

T
E

 
624-83-9 

 
 

 
 

1.0E
+

00 
12/01 

 
 

 
 

 
 

 
1 

4,4'-M
E

T
H

Y
LE

N
E

 B
IS

 (2-C
H

LO
R

O
A

N
ILIN

E
) 

(M
O

C
A

) 
101-14-4 

 
 

 
 

 
 

 
 

4.3E
-04 

1.5E
+

00 
4/99 

 
 

1 

M
E

T
H

Y
LE

N
E

 C
H

LO
R

ID
E

T
A

C  
(D

ichlorom
ethane) 

75-09-2 
1.4E

+
04 

4/99 
 

 
4.0E

+
02 

2/00 
 

 
1.0E

-06 
T

A
C

 
3.5E

-03 
7/89 

 
 

1 

4,4'-M
E

T
H

Y
LE

N
E

 D
IA

N
ILIN

E
  

(A
N

D
 IT

S
 D

IC
H

LO
R

ID
E

) 
101-77-9 

 
 

 
 

2.0E
+

01 
12/01 

 
 

4.6E
-04 

1.6E
+

00 
4/99 

1.6E
+

00 
10/00 

1 

M
E

T
H

Y
LE

N
E

 D
IP

H
E

N
Y

L IS
O

C
Y

A
N

A
T

E
 

101-68-8 
 

 
 

 
7.0E

-01 
1/01 

 
 

 
 

 
 

 
1 

M
IC

H
LE

R
'S

 K
E

T
O

N
E

   
(4,4’-B

is(dim
ethylam

ino)benzophenone) 
90-94-8 

 
 

 
 

 
 

 
 

2.5E
-04 

8.6E
-01 

4/99 
 

 
1 
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U
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C
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P
otency 
F
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(m
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D
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V
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R
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[A
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] 

O
ral S

lope 
F

actor 
(m
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-1 

D
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c 
V
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R

eview
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[A
dded

]  

    M
e 

W
 

A
 

F
 

N
-N

IT
R

O
S

O
D

I-n-B
U

T
Y

LA
M

IN
E

 
924-16-3 

 
 

 
 

 
 

 
 

3.1E
-03 

1.1E
+

01 
4/99 
[1/92] 

 
 

1 

N
-N

IT
R

O
S

O
D

I-n-P
R

O
P

Y
LA

M
IN

E
 

621-64-7 
 

 
 

 
 

 
 

 
2.0E

-03 
7.0E

+
00 

4/99 
[1/91] 

 
 

1 

N
-N

IT
R

O
S

O
D

IE
T

H
Y

LA
M

IN
E

 
55-18-5 

 
 

 
 

 
 

 
 

1.0E
-02 

3.6E
+

01 
4/99 
[1/91] 

 
 

1 

N
-N

IT
R

O
S

O
D

IM
E

T
H

Y
LA

M
IN

E
 

62-75-9 
 

 
 

 
 

 
 

 
4.6E

-03 
1.6E

+
01 

4/99 
[1/91] 

 
 

1 

N
-N

IT
R

O
S

O
D

IP
H

E
N

Y
LA

M
IN

E
 

86-30-6 
 

 
 

 
 

 
 

 
2.6E

-06 
9.0E

-03 
4/99 

 
 

1 

N
-N

IT
R

O
S

O
-N

-M
E

T
H

Y
LE

T
H

Y
LA

M
IN

E
 

10595-95-6 
 

 
 

 
 

 
 

 
6.3E

-03 
2.2E

+
01 

4/99 
[7/90] 

 
 

1 

N
-N

IT
R

O
S

O
M

O
R

P
H

O
LIN

E
 

59-89-2 
 

 
 

 
 

 
 

 
1.9E

-03 
6.7E

+
00 

4/99 
[7/92] 

 
 

1 

N
-N

IT
R

O
S

O
P

IP
E

R
ID

IN
E

 
100-75-4 

 
 

 
 

 
 

 
 

2.7E
-03 

9.4E
+

00 
4/99 
[7/92] 

 
 

1 

N
-N

IT
R

O
S

O
P

Y
R

R
O

LID
IN

E
 

930-55-2 
 

 
 

 
 

 
 

 
6.0E

-04 
2.1E

+
00 

4/99 
[7/90] 

 
 

1 

N
A

P
H

T
H

A
LE

N
E

   
... (see P

olycyclic arom
atic hydrocarbons) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

N
IC

K
E

L A
N

D
 C

O
M

P
O

U
N

D
S

T
A

C   
values also apply to: 

7440-02-0 
[1145] 

2.0E
-01 

3/12 
6.0E

-02 
3/12 

1.4E
-02 

3/12 
1.1E

-02 
3/12 

2.6E
-04 

T
A

C 
9.1E

-01 
8/91 

 
 

1 

 
N

ickel acetate 
373-02-4 

2.0E
-01 

3/12 
6.0E

-02 
3/12 

1.4E
-02 

3/12 
1.1E

-02 
3/12 

2.6E
-04 

T
A

C 
9.1E

-01 
8/91 

 
 

0.3321 

 
N

ickel carbonate 
3333-67-3 

2.0E
-01 

3/12 
6.0E

-02 
3/12 

1.4E
-02 

3/12 
1.1E

-02 
3/12 

2.6E
-04 

T
A

C 
9.1E

-01 
8/91 

 
 

0.4945 

 
N

ickel carbonyl 
13463-39-3 

2.0E
-01 

3/12 
6.0E

-02 
3/12 

1.4E
-02 

3/12 
1.1E

-02 
3/12 

2.6E
-04 

T
A

C 
9.1E

-01 
8/91 

 
 

0.3438 

 
N

ickel hydroxide 
12054-48-7 

2.0E
-01 

3/12 
6.0E

-02 
3/12 

1.4E
-02 

3/12 
1.1E

-02 
3/12 

2.6E
-04 

T
A

C 
9.1E

-01 
8/91 

 
 

0.6332 

 
N

ickelocene 
1271-28-9 

2.0E
-01 

3/12 
6.0E

-02 
3/12 

1.4E
-02 

3/12 
1.1E

-02 
3/12 

2.6E
-04 

T
A

C 
9.1E

-01 
8/91 

 
 

0.4937 

 
N

IC
K

E
L O

X
ID

E
 

1313-99-1 
2.0E

-01 
3/12 

6.0E
-02 

3/12 
2.0E

-02 
3/12 

1.1E
-02 

3/12 
2.6E

-04 
T

A
C 

9.1E
-01 

8/91 
 

 
0.7859 

 
N

ickel refinery dust from
 the 

pyrom
etallurgical process 

1146 
2.0E

-01 
3/12 

6.0E
-02 

3/12 
1.4E

-02 
3/12 

1.1E
-02 

3/12 
2.6E

-04 
T

A
C 

9.1E
-01 

8/91 
 

 
1 

 
N

ickel subsulfide 
12035-72-2 

2.0E
-01 

3/12 
6.0E

-02 
3/12 

1.4E
-02 

3/12 
1.1E

-02 
3/12 

2.6E
-04 

T
A

C 
9.1E

-01 
8/91 

 
 

0.2443 

N
IT

R
IC

 A
C

ID
 

7697-37-2 
8.6E

+
01 

4/99 
 

 
 

 
 

 
 

 
 

 
 

1 

N
IT

R
O

G
E

N
 D

IO
X

ID
E

 
10102-44-0 

4.7E
+

02 
4/99[1/92] 

 
 

 
 

 
 

 
 

 
 

 
1 

p-N
IT

R
O

S
O

D
IP

H
E

N
Y

LA
M

IN
E

 
156-10-5 

 
 

 
 

 
 

 
 

6.3E
-06 

2.2E
-02 

4/99 
 

 
1 

O
Z

O
N

E
 

10028-15-6 
1.8E

+
02 

4/99[1/92] 
 

 
 

 
 

 
 

 
 

 
 

1 
P

A
R

T
IC

U
LA

T
E

 E
M

IS
S

IO
N

S
 F

R
O

M
 

D
IE

S
E

L-F
U

E
LE

D
 E

N
G

IN
E

S
T

A
C

,  i 
9901 

 
 

 
 

5.0E
+

00 
T

A
C 

8/98 
 

 
3.0E

-04 
T

A
C 

1.1E
+

00 
8/98 

 
 

1 
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C
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P
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D
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V
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R
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[A
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] 

O
ral S

lope 
F

actor 
(m
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-1 

D
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V
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R

eview
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[A
dded

]  

    M
e 

W
 

A
 

F
 

P
E

N
T

A
C

H
LO

R
O

P
H

E
N

O
L           

... (see C
hlorophenols) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
P

E
R

C
H

LO
R

O
E

T
H

Y
LE

N
E

T
A

C  
(T

etrachloroethylene) 
127-18-4 

2.0E
+

04 
4/99 

 
 

3.5E
+

01 
T

A
C 

10/91 
 

 
5.9E

-06 
T

A
C 

2.1E
-02 

10/91 
 

 
1 

P
H

E
N

O
L 

108-95-2 
5.8E

+
03 

4/99 
 

 
2.0E

+
02 

4/00 
 

 
 

 
 

 
 

1 

P
H

O
S

G
E

N
E

 
75-44-5 

4.0E
+

00 
4/99 

 
 

 
 

 
 

 
 

 
 

 
1 

P
H

O
S

P
H

IN
E

 
7803-51-2 

 
 

 
 

8.0E
-01 

9/02 
 

 
 

 
 

 
 

1 

P
H

O
S

P
H

O
R

IC
 A

C
ID

 
7664-38-2 

 
 

 
 

7.0E
+

00 
2/00 

 
 

 
 

 
 

 
1 

P
H

T
H

A
LIC

 A
N

H
Y

D
R

ID
E

 
85-44-9 

 
 

 
 

2.0E
+

01 
1/01 

 
 

 
 

 
 

 
1 

P
C

B
 (P

O
LY

C
H

LO
R

IN
A

T
E

D
 B

IP
H

E
N

Y
LS

)  
(unspeciated m

ixture) j 
1336-36-3 

 
 

 
 

 
 

 
 

2.0E
-05 

[low
est risk] 

7.0E
-02 

[low
est risk] 

4/99 

7.0E
-02 

[low
est risk] 

10/00 
1 

1.1E
-04 

[low
 risk] 

4.0E
-01

 

[low
 risk] 

4.0E
-01

 

[low
 risk] 

5.7E
-04 

[high risk] 
2.0E

+
00 

[high risk] 
2.0E

+
00 

[high risk] 
P

C
B

 (P
O

LY
C

H
LO

R
IN

A
T

E
D

 B
IP

H
E

N
Y

LS
 

(speciated) k 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
3,3',4,4'-T

E
T

R
A

C
H

LO
R

O
B

IP
H

E
N

Y
L  

(P
C

B
 77) 

32598-13-3 
 

 
 

 
4.0E

-01 
8/03 

1.0E
-04 

8/03 
3.8E

-03 
1.3E

+
01 

8/03 
1.3E

+
01 

8/03 
1 

 
3,4,4',5-T

E
T

R
A

C
H

LO
R

O
B

IP
H

E
N

Y
L  

(P
C

B
 81) 

70362-50-4 
 

 
 

 
1.3E

-01 
1/11 

3.3E
-05 

1/11 
1.1E

-02 
3.9E

+
01 

1/11 
3.9E

+
01 

1/11 
1 

 
2,3,3',4,4'-
P

E
N

T
A

C
H

LO
R

O
B

IP
H

E
N

Y
L   

(P
C

B
 105) 

32598-14-4 
 

 
 

 
1.3E

+
00 

1/11 
3.3E

-04 
1/11 

1.1E
-03 

3.9E
+

00 
1/11 

3.9E
+

00 
1/11 

1 

 
2,3,4,4',5-
P

E
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A

R
B

A
Z

O
LE

l 
194-59-2 

 
 

 
 

 
 

 
 

1.1E
-03 

3.9E
+

00 
4/99 
[4/94] 

1.2E
+

01 
10/00 
[4/94] 

1 

 
7,12-
D

IM
E

T
H

Y
LB

E
N

Z
(A

)A
N

T
H

R
A

C
E

N
E

l 
57-97-6 

 
 

 
 

 
 

 
 

7.1E
-02 

2.5E
+

02 
4/99 
[4/94] 

2.5E
+

02 
10/00 
[4/94] 

1 

 
1,6-D

IN
IT

R
O

P
Y

R
E

N
E

l 
42397-64-8 

 
 

 
 

 
 

 
 

1.1E
-02 

3.9E
+

01 
4/99 
[4/94] 

1.2E
+

02 
10/00 
[4/94] 

1 

 
1,8-D

IN
IT

R
O

P
Y

R
E

N
E

l 
42397-65-9 

 
 

 
 

 
 

 
 

1.1E
-03 

3.9E
+

00 
4/99 
[4/94] 

1.2E
+

01 
10/00 
[4/94] 

1 

 
IN

D
E

N
O

(1,2,3-C
,D

)P
Y

R
E

N
E

l 
193-39-5 

 
 

 
 

 
 

 
 

1.1E
-04 

3.9E
-01 

4/99 
[4/94] 

1.2E
+

00 
10/00 
[4/94] 

1 

 
3-M

E
T

H
Y

LC
H

O
LA

N
T

H
R

E
N

E
l 

56-49-5 
 

 
 

 
 

 
 

 
6.3E

-03 
2.2E

+
01 

4/99 
[4/94] 

2.2E
+

01 
10/00 
[4/94] 

1 

 
5-M

E
T

H
Y

LC
H

R
Y

S
E

N
E

l 
3697-24-3 

 
 

 
 

 
 

 
 

1.1E
-03 

3.9E
+

00 
4/99 
[4/94] 

1.2E
+

01 
10/00 
[4/94] 

1 

 
N

A
P

H
T

H
A

LE
N

E
 

91-20-3 
 

 
 

 
9.0E

+
00 

4/00 
 

 
3.4E

-05 
1.2E

-01 
8/04 

 
 

1 

 
5-N

IT
R

O
A

C
E

N
A

P
H

T
H

E
N

E
l 

602-87-9 
 

 
 

 
 

 
 

 
3.7E

-05 
1.3E

-01 
4/99 
[4/94] 

1.3E
-01 

10/00 
[4/94] 

1 

 
6-N

IT
R

O
C

H
R

Y
S

E
N

E
l 

7496-02-8 
 

 
 

 
 

 
 

 
1.1E

-02 
3.9E

+
01 

4/99 
[4/94] 

1.2E
+

02 
10/00 
[4/94] 

1 

 
2-N

IT
R

O
F

LU
O

R
E

N
E

l 
607-57-8 

 
 

 
 

 
 

 
 

1.1E
-05 

3.9E
-02 

4/99 
[4/94] 

1.2E
-01 

10/00 
[4/94] 

1 

 
1-N

IT
R

O
P

Y
R

E
N

E
l 

5522-43-0 
 

 
 

 
 

 
 

 
1.1E

-04 
3.9E

-01 
4/99 
[4/94] 

1.2E
+

00 
10/00 
[4/94] 

1 

 
4-N

IT
R

O
P

Y
R

E
N

E
l 

57835-92-4 
 

 
 

 
 

 
 

 
1.1E

-04 
3.9E

-01 
4/99 
[4/94] 

1.2E
+

00 
10/00 
[4/94] 

1 

P
O

T
A

S
S

IU
M

 B
R

O
M

A
T

E
.... 

... (see B
rom

ine &
 C

om
pounds) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1,3-P
R

O
P

A
N

E
 S

U
LT

O
N

E
 

1120-71-4 
 

 
 

 
 

 
 

 
6.9E

-04 
2.4E

+
00 

4/99 
 

 
1 

P
R

O
P

Y
LE

N
E

  (P
R

O
P

E
N

E
) 

115-07-1 
 

 
 

 
3.0E

+
03 

4/00 
 

 
 

 
 

 
 

1 
P

R
O

P
Y

LE
N

E
 G

LY
C

O
L M

O
N

O
M

E
T

H
Y

L 
E

T
H

E
R

 
107-98-2 

 
 

 
 

7.0E
+

03 
2/00 

 
 

 
 

 
 

 
1 

P
R

O
P

Y
LE

N
E

 O
X

ID
E

 
75-56-9 

3.1E
+

03 
4/99 

 
 

3.0E
+

01 
2/00 

 
 

3.7E
-06 

1.3E
-02 

4/99 
[7/90] 

 
 

1 

S
E

LE
N

IU
M

 A
N

D
 C

O
M

P
O

U
N

D
S

m
 

7782-49-2 
[1170] 

 
 

 
 

2.0E
+

01 
12/01 

5.0E
-03 

12/01 
 

 
 

 
 

1 

 
H

Y
D

R
O

G
E

N
 S

E
LE

N
ID

E
 

7783-07-5 
5.0E

+
00 

4/99 
 

 
 

 
 

 
 

 
 

 
 

1 
 

S
elenium

 sulfide 
7446-34-6 

 
 

 
 

2.0E
+

01 
12/01 

5.0E
-03 

12/01 
 

 
 

 
 

1 
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S
ubstance 

C
hem

ical b
 

A
bstract 

N
um

ber 

N
oncancer E

ffects 
C

ancer R
isk 

A
cute 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

8-H
our 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 

Inhalation 
(µg/m

3) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 
O

ral 
(m

g/kg-d) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded

] 

Inhalation
d  

U
nit R

isk 
(µg/m

3) -1 

Inhalation
d

C
ancer 

P
otency 
F

actor 

(m
g/kg-d)

-1 

D
ate

c 

V
alue 

R
eview

ed
 

[A
dded

] 

O
ral S

lope 
F

actor 
(m

g/kg-d)
-1 

D
ate

c 
V

alue 
R

eview
ed

 

[A
dded

]  

    M
e 

W
 

A
 

F
 

S
ILIC

A
 [C

R
Y

S
T

A
LLIN

E
, R

E
S

P
IR

A
B

LE
] 

1175 
 

 
 

 
3.0E

+
00 

2/05 
 

 
 

 
 

 
 

1 

S
O

D
IU

M
 H

Y
D

R
O

X
ID

E
 

1310-73-2 
8.0E

+
00 

4/99 
 

 
 

 
 

 
 

 
 

 
 

1 

S
T

Y
R

E
N

E
 

100-42-5 
2.1E

+
04 

4/99 
 

 
9.0E

+
02 

4/00 
 

 
 

 
 

 
 

1 

S
U

LF
A

T
E

S
 

9960 
1.2E

+
02 

4/99 
 

 
 

 
 

 
 

 
 

 
 

1 

S
U

LF
U

R
 D

IO
X

ID
E

 
7446-09-5 

6.6E
+

02 
4/99[1/92] 

 
 

 
 

 
 

 
 

 
 

 
1 

S
U

LF
U

R
IC

 A
C

ID
 

7664-93-9 
1.2E

+
02 

4/99 
 

 
1.0E

+
00 

12/01 
 

 
 

 
 

 
 

1 
S

U
LF

U
R

 T
R

IO
X

ID
E

 
7446-71-9 

1.2E
+

02 
4/99 

 
 

1.0E
+

00 
12/01 

 
 

 
 

 
 

 
1 

O
LE

U
M

 
8014-95-7 

1.2E
+

02 
4/99 

 
 

 
 

 
 

 
 

 
 

 
1 

1,1,2,2-T
E

T
R

A
C

H
LO

R
O

E
T

H
A

N
E

 
79-34-5 

 
 

 
 

 
 

 
 

5.8E
-05 

2.0E
-01 

4/99 
 

 
1 

T
E

T
R

A
C

H
LO

R
O

P
H

E
N

O
LS

             
 ... (see C

hlorophenols) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2,4,5-T
R

IC
H

LO
R

O
P

H
E

N
O

L           
 ... (see C

hlorophenols) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2,4,6-T
R

IC
H

LO
R

O
P

H
E

N
O

L         
... (see C

hlorophenols) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

T
H

IO
A

C
E

T
A

M
ID

E
 

62-55-5 
 

 
 

 
 

 
 

 
1.7E

-03 
6.1E

+
00 

4/99 
 

 
1 

T
O

LU
E

N
E

 
108-88-3 

3.7E
+

04 
4/99 

 
 

3.0E
+

02 
4/00 

 
 

 
 

 
 

 
1 

T
oluene diisocyantates 

26471-62-5 
 

 
 

 
7.0E

-02 
1/01 

 
 

1.1E
-05 

3.9E
-02 

4/99 
 

 
1 

 
T

O
LU

E
N

E
-2,4-D

IIS
O

C
Y

A
N

A
T

E
 

584-84-9 
 

 
 

 
7.0E

-02 
1/01 

 
 

1.1E
-05 

3.9E
-02 

4/99 
 

 
1 

 
T

O
LU

E
N

E
-2,6-D

IIS
O

C
Y

A
N

A
T

E
 

91-08-7 
 

 
 

 
7.0E

-02 
1/01 

 
 

1.1E
-05 

3.9E
-02 

4/99 
 

 
1 

1,1,2-T
R

IC
H

LO
R

O
E

T
H

A
N

E
  

(V
inyl trichloride) 

79-00-5 
 

 
 

 
 

 
 

 
1.6E

-05 
5.7E

-02 
4/99 

 
 

1 

T
R

IC
H

LO
R

O
E

T
H

Y
LE

N
E

T
A

C 
79-01-6 

 
 

 
 

6.0E
+

02 
4/00 

 
 

2.0E
-06 

T
A

C 
7.0E

-03 
10/90 

 
 

1 

T
R

IE
T

H
Y

LA
M

IN
E

 
121-44-8 

2.8E
+

03 
4/99 

 
 

2.0E
+

02 
9/02 

 
 

 
 

 
 

 
1 

U
R

E
T

H
A

N
E

  (E
thyl carbam

ate) 
51-79-6 

 
 

 
 

 
 

 
 

2.9E
-04 

1.0E
+

00 
4/99 
[7/90] 

 
 

1 

V
anadium

 C
om

pounds 
N

/A
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1 

 
V

anadium
 (fum

e or dust) 
7440-62-2 

3.0E
+

01 
4/99 

 
 

 
 

 
 

 
 

 
 

 
1 

 
V

A
N

A
D

IU
M

 P
E

N
T

O
X

ID
E

 
1314-62-1 

3.0E
+

01 
4/99 

 
 

 
 

 
 

 
 

 
 

 
1 

V
IN

Y
L A

C
E

T
A

T
E

 
108-05-4 

 
 

 
 

2.0E
+

02 
12/01 

 
 

 
 

 
 

 
1 

V
IN

Y
L C

H
LO

R
ID

E
T

A
C  (C

hloroethylene) 
75-01-4 

1.8E
+

05 
4/99 

 
 

 
 

 
 

7.8E
-05 

T
A

C 
2.7E

-01 
12/90 

 
 

1 

V
IN

Y
LID

E
N

E
 C

H
LO

R
ID

E
   

(1,1-D
ichloroethylene) 

75-35-4 
 

 
 

 
7.0E

+
01 

1/01 
 

 
 

 
 

 
 

1 
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S
ubstance 

C
hem

ical b
 

A
bstract 

N
um

ber 

N
oncancer E

ffects 
C

ancer R
isk 

A
cute 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

8-H
our 

Inhalation 
(µg/m

3) 
 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 

Inhalation 
(µg/m

3) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded] 

C
hronic 
O

ral 
(m

g/kg-d) 

D
ate

c
 

V
alue 

R
eview

ed
 

[A
dded

] 

Inhalation
d  

U
nit R

isk 
(µg/m

3) -1 

Inhalation
d

C
ancer 

P
otency 
F

actor 

(m
g/kg-d)

-1 

D
ate

c 

V
alue 

R
eview

ed
 

[A
dded

] 

O
ral S

lope 
F

actor 
(m

g/kg-d)
-1 

D
ate

c 
V

alue 
R

eview
ed

 

[A
dded

]  

    M
e 

W
 

A
 

F
 

X
Y

LE
N

E
S

 (m
ixed isom

ers) 
1330-20-7 

2.2E
+

04 
4/99 

 
 

7.0E
+

02 
4/00 

 
 

 
 

 
 

 
1 

 
m

-X
Y

LE
N

E
 

108-38-3 
2.2E

+
04 

4/99 
 

 
7.0E

+
02 

4/00 
 

 
 

 
 

 
 

1 

 
o-X

Y
LE

N
E

 
95-47-6 

2.2E
+

04 
4/99 

 
 

7.0E
+

02 
4/00 

 
 

 
 

 
 

 
1 

 
p-X

Y
LE

N
E

 
106-42-3 

2.2E
+

04 
4/99 

 
 

7.0E
+

02 
4/00 

 
 

 
 

 
 

 
1 
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P
urpose: 

T
he purpose of this reference table is to provide a quick list of all health values that have been approved by the O

ffice of E
nvironm

ental H
ealth H

azard A
ssessm

ent (O
E

H
H

A
) and the A

ir R
esources B

oard (A
R

B
) for use in facility health risk 

assessm
ents conducted for the A

B
 2588 A

ir T
oxics H

ot S
pots P

rogram
.  T

he O
E

H
H

A
 has developed and adopted new

 risk assessm
ent guidelines that update and replace the C

alifornia A
ir P

ollution C
ontrol O

fficers A
ssociation’s (C

A
P

C
O

A
) A

ir 
T

oxics “H
ot S

pots” P
rogram

 R
evised 1992 R

isk A
ssessm

ent G
uidelines, O

ctober 1993.  T
he O

E
H

H
A

 has adopted three technical support docum
ents for these guidelines, w

hich can be found on their w
ebsite 

(http://w
w

w
.oehha.ca.gov/air/hot_spots/index.htm

l ).  T
his table lists the O

E
H

H
A

 adopted inhalation and oral cancer slope factors, noncancer acute R
eference E

xposure Levels (R
E

Ls), and inhalation and oral noncancer chronic R
E

Ls.  O
E

H
H

A
 is 

still in the process of adopting new
 health values.  T

herefore, new
 health values w

ill periodically be added to, or deleted from
, this table.  U

sers of this table are advised to m
onitor the O

E
H

H
A

 w
ebsite (w

w
w

.oehha.ca.gov) for any updates to the 
health values. 

M
ay 2008 update:  T

he A
ir R

esources B
oard adopted am

endm
ents to the A

B
 2588 A

ir T
oxics "H

ot S
pots" E

m
ission Inventory C

riteria and G
uidelines R

egulation (T
itle 17, C

alifornia C
ode of R

egulations, S
ection 93300.5) on N

ovem
ber 16, 2006.  

T
he am

endm
ents becam

e effective on S
eptem

ber 26, 2007, after approval from
 the O

ffice of A
dm

inistrative Law
.  U

nder the new
 am

endm
ents, the substances previously listed in A

ppendix A
-I (S

ubstances F
or W

hich E
m

issions M
ust B

e 
Q

uantified) and A
ppendix F

 (C
riteria F

or Inputs F
or R

isk A
ssessm

ent U
sing S

creening A
ir D

ispersion M
odeling) of the A

R
B

’s A
ir T

oxics “H
ot S

pots” E
m

ission Inventory C
riteria and G

uidelines (E
IC

G
) (July 1997) have been rem

oved from
 this table. 

a 
T

he italic font used in this table clarify applicability of O
E

H
H

A
 adopted health effects values to individual or grouped substances listed in the A

ir T
oxics “H

ot S
pots” E

m
ission Inventory C

riteria and G
uidelines, A

ppendix A
-I list of “S

ubstances F
or 

W
hich E

m
issions M

ust B
e Q

uantified”. 

b 
C

hem
ical A

bstract S
ervice N

um
ber (C

A
S

):  F
or chem

ical groupings and m
ixtures w

here a C
A

S
 num

ber is not applicable, the 4-digit code used in the A
ir T

oxics “H
ot S

pots” E
m

ission Inventory C
riteria and G

uidelines (E
IC

G
) R

eport is listed.  T
he 4-

digit codes enclosed in brackets [ ] are codes that have been phased out, but m
ay still appear on previously reported H

ot S
pots em

issions.  F
or inform

ation on the origin and use of the 4-digit code, see the E
IC

G
 report. 

c 
D

ate V
alue R

eview
ed [A

dded]:  T
hese colum

ns list the date that the health value w
as last review

ed by O
E

H
H

A
, and/or the S

cientific R
eview

 P
anel, and/or approved for use in the A

B
 2588 A

ir T
oxics H

ot S
pots P

rogram
.  If the health value is 

unchanged since it w
as first approved for use in the H

ot S
pots P

rogram
, then the date that the value w

as first approved for use by C
A

P
C

O
A

 is listed w
ithin the brackets [ ].   

• 
A

pril 1999 is listed for the cancer potency values and noncancer acute R
E

Ls, w
hich have been adopted by the O

E
H

H
A

 as part of the A
B

 2588 H
ot S

pot R
isk A

ssessm
ent G

uidelines.   

• 
F

ebruary 2000, A
pril 2000, January 2001, and D

ecem
ber 2001 are listed for the first set of 22, the second set of 16, the third set of 22, and the fourth set of 12 noncancer chronic R

E
Ls, respectively.  T

he chronic R
E

L for carbon disulfide w
as 

adopted in M
ay 2002.  C

hronic R
E

Ls for phosphine and triethylam
ine w

ere adopted in S
eptem

ber 2002.  C
hronic R

E
Ls for fluorides including hydrogen fluoride w

ere adopted A
ugust 2003.  C

hronic R
E

L for silica [crystalline respirable] w
as 

adopted F
ebruary 2005. 

• 
O

ctober 2000 is listed for the oral chronic R
E

Ls and oral cancer slope factors.  

• 
C

ancer potency value adopted for naphthalene in A
ugust 2004.  T

he inhalation and oral cancer potency values for ethyl benzene w
ere adopted in N

ovem
ber 2007. 

• 
F

or the substances identified as T
oxic A

ir C
ontam

inants, the A
ir R

esources B
oard hearing date is listed.  T

he dates for acetaldehyde, benzo[a]pyrene, and m
ethyl tertiary-butyl ether represent the dates the values w

ere approved by the 
S

cientific R
eview

 P
anel. 

• 
O

n D
ecem

ber 19, 2008, O
E

H
H

A
 adopted new

 acute, 8-hour, and chronic R
E

Ls for acetaldehyde, acrolein, arsenic, form
aldehyde, m

anganese, and m
ercury.  T

he m
ost current health values can be found at: 

http://w
w

w
.oehha.ca.gov/air/allrels.htm

l.     
             N

ote: 1. W
e present the new

 oral R
E

Ls only in m
illigram

s (m
g/kg-d), although O

E
H

H
A

 has presented them
 in other tables in either m

icrogram
s (µg/kg-d) or m

illigram
s. 

  2. A
ll acute R

E
Ls use a 1-hour averaging period (O

E
H

H
A

, 2008).  R
E

Ls w
hich w

ere developed using earlier guidelines and specified a different averaging tim
e are unchanged in concentration value, but now

 refer to the 1-hour averaging 
period.  A

s of 8/1/2013, the affected chem
icals are: benzene, carbon disulfide, carbon tetrachloride, chloroform

, ethylene glycol m
onoethyl ether, ethylene glycol m

onoethyl ether acetate, and ethylene glycol m
onom

ethyl ether:  T
hese 

m
ay be replaced by updated R

E
Ls follow

ing the O
E

H
H

A
 (2008) guidelines in due course. 

                       3. A
t O

E
H

H
A

’s direction, the chronic oral R
E

L for arsenic does not apply to arsine because arsine is a gas and not particle associated. 

• 
O

E
H

H
A

‘s adoption of the W
orld H

ealth O
rganization’s 2005 T

oxicity E
quivalency F

actors for polychlorinated dibenzo-p-dioxins (P
C

D
D

s), dibenzofurans (P
C

D
F

s), and dioxin-like polychlorinated biphenyls (P
C

B
s) occurred in January 2011.  S

ee 
A

ppendix C
 of O

E
H

H
A

’s A
ir T

oxics H
ot S

pots P
rogram

 T
echnical S

upport D
ocum

ent for C
ancer P

otencies at http://w
w

w
.oehha.ca.gov/air/hot_spots/pdf/A

ppC
dioxinT

E
F

s013111.pdf for m
ore inform

ation. 

• 
O

n M
arch 23, 2012, O

E
H

H
A

 adopted revised acute, 8-hour and chronic R
E

Ls for nickel and nickel com
pounds.  T

he values of the R
E

Ls are listed in the table at: http://w
w

w
.oehha.ca.gov/air/chronic_rels/032312C

R
E

L.htm
l. 

• 
O

n July 29, 2013, O
E

H
H

A
 adopted an acute and 8-hour R

E
L, and a revised chronic R

E
L for 1,3-butadiene.  T

he R
E

L values and sum
m

ary can be found online at: http://w
w

w
.oehha.ca.gov/air/hot_spots/index.htm

l. 

• 
O

n O
ctober 18, 2013 (F

ebruary 2014 table update), O
E

H
H

A
 adopted acute, 8-hour, and chronic R

E
Ls for caprolactam

.  T
he R

E
L values and sum

m
ary can be found at: http://w

w
w

.oehha.ca.gov/air/chronic_rels/pdf/C
aprolactam

2013.pdf.  
C

hanges have been m
ade to target organs to the follow

ing substances w
ith no change to health factors: C

hloroform
, D

iethanolam
ine, F

luorides and H
ydrogen F

luoride, M
ethylene C

hloride, S
tyrene, X

ylenes.  T
he “date added” in this table 

reflects the date of the health factor only.  

• 
O

n June 27, 2014, O
E

H
H

A
 adopted a new

 8-hour R
E

L and revised acute and chronic R
E

Ls for benzene.  T
he R

E
L values and sum

m
ary can be found at: http://w

w
w

.oehha.ca.gov/air/chronic_rels/B
enzeneJune2014.htm

l. 

d       Inhalation cancer potency factor:  T
he “unit risk factor” has been replaced in the new

 risk assessm
ent algorithm

s by a factor called the “inhalation cancer potency factor”.  Inhalation cancer potency factors are expressed as units of inverse dose 
[i.e., (m

g/kg-day) -1].  T
hey w

ere derived from
 unit risk factors [units = (ug/m

3) -1] by assum
ing that a receptor w

eighs 70 kilogram
s and breathes 20 cubic m

eters of air per day.  T
he inhalation potency factor is used to calculate a potential inhalation 

cancer risk using the new
 risk assessm

ent algorithm
s defined in the O

E
H

H
A

, A
ir T

oxics H
ot S

pots P
rogram

; T
echnical S

upport D
ocum

ent for E
xposure A

ssessm
ent and S

tochastic A
nalysis (A

ugust 2012).  
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e 
M

olecular W
eight A

djustm
ent F

actor:  F
or m

ost of the H
ot S

pots toxic m
etals, the O

E
H

H
A

 cancer potency factors and noncancer R
E

Ls apply to the w
eight of the toxic m

etal atom
 contained in the overall com

pound.  S
om

e of the H
ot S

pots 
com

pounds contain various elem
ents along w

ith the toxic m
etal atom

 (e.g., “N
ickel hydroxide”, C

A
S

 num
ber 12054-48-7, has a form

ula of H
2N

iO
2). T

herefore, an adjustm
ent to the reported pounds of the overall com

pound is needed before 
applying the O

E
H

H
A

 cancer potency factor and noncancer R
E

Ls for “N
ickel and com

pounds” to such a com
pound. T

his ensures that the cancer potency factor and noncancer R
E

Ls are applied only to the fraction of the overall w
eight of the 

em
issions that are associated w

ith health effects of the m
etal. In other cases, the H

ot S
pots m

etals are already reported as the m
etal atom

 equivalent (e.g., C
A

S
 7440-02-0, “N

ickel”), and these cases do not use any further m
olecular w

eight 
adjustm

ent. (R
efer to N

ote [7] in A
ppendix A

, List of S
ubstances in the E

IC
G

 R
eport for further inform

ation on how
 the em

issions of various H
ot S

pots m
etal com

pounds are reported.)  T
he appropriate m

olecular w
eight adjustm

ent factors (M
W

A
F

) 
to be used along w

ith the O
E

H
H

A
 cancer potency factors and noncancer R

E
Ls for H

ot S
pots m

etals can be found in the M
W

A
F

 colum
n of this table.  

S
o, for exam

ple, assum
e that 100 pounds of “N

ickel hydroxide” em
issions are reported under C

A
S

 num
ber 12054-48-7. T

o get the N
ickel atom

 equivalent of these em
issions, m

ultiply by the listed M
W

A
F

 (0.6332) for N
ickel hydroxide:  

• 
100 pounds x 0.6332 =

 63.32 pounds of N
ickel atom

 equivalent. 
 

T
his step should be com

pleted prior to applying the O
E

H
H

A
 cancer potency factor and noncancer R

E
Ls for “N

ickel and com
pounds” in a calculation for a prioritization score or risk assessm

ent calculation.  (N
ote -T

he H
A

R
P

 softw
are autom

atically 
applies the appropriate M

W
A

F
 for each H

ot S
pots chem

ical (by C
A

S
 num

ber), so the em
issions should not be m

anually adjusted w
hen using H

A
R

P
. T

herefore, if using H
A

R
P

, you w
ould use 100 pounds for N

ickel hydroxide and H
A

R
P

 w
ill m

ake 
the M

W
A

F
 adjustm

ent for you. If not using H
A

R
P

, you w
ould use 63.32 pounds.)  F

or m
ore inform

ation on M
W

A
F

 please refer to S
ection 4.2.1.1.1 of O

E
H

H
A

‘s docum
ent T

he A
ir T

oxics H
ot S

pots P
rogram

 G
uidance M

anual for the P
reparation of 

R
isk A

ssessm
ents (G

uidance M
anual) (F

ebruary 2015). 
 N

ote:  T
he value listed in the M

W
A

F
 colum

n for A
sbestos is not a m

olecular w
eight adjustm

ent. T
his is a conversion factor for adjusting m

ass and fibers or structures. S
ee A

ppendix C
 of O

E
H

H
A

‘s G
uidance M

anual (F
ebruary 2015) for m

ore 
inform

ation on A
sbestos reporting and risk assessm

ent inform
ation or see the E

IC
G

 report for reporting guidance.  A
lso see the A

sbestos footnote (designated by the letter f). 
T

A
C

 
T

oxic A
ir C

ontam
inant:  T

he A
ir R

esources B
oard has identified this substance as a T

oxic A
ir C

ontam
inant. 

f 
A

sbestos:  T
he units for the Inhalation C

ancer P
otency factor for asbestos are (100 P

C
M

 fibers/m
3) -1.  A

 conversion factor of 100 fibers/0.003 µ
g can be m

ultiplied by a receptor concentration of asbestos expressed in µ
g/m

3.  U
nless other 

inform
ation necessary to estim

ate the concentration (fibers/m
3) of asbestos at receptors of interest is available.  A

 unit risk factor of 1.9 E
 10

-4 (µg/m
3) -1 and an inhalation cancer potency factor of 2.2 E

 10
+

2 (m
g/kg B

W
 * day) -1 are available.  F

or 
m

ore inform
ation on asbestos quantity conversion factors, see A

ppendix F
 of O

E
H

H
A

’s T
he A

ir T
oxics H

ot S
pots P

rogram
 R

isk A
ssessm

ent G
uidelines; P

art II; T
echnical S

upport D
ocum

ent for C
ancer P

otency F
actors (M

ay 2009), and A
ppendix 

C
 of O

E
H

H
A

’s G
uidance M

anual  (February 2015) 

g 
H

exavalent C
hrom

ium
:  In July 2011, O

E
H

H
A

 developed the oral cancer slope factor for chrom
ium

 6+ and com
pounds for the C

alifornia P
ublic H

ealth G
oal in drinking w

ater.  A
s of F

ebruary 2014, O
E

H
H

A
 states it should also be used for the H

ot 
S

pots program
. 

h      Inorganic Lead:  Inorganic Lead w
as identified by the A

ir R
esources B

oard as a T
oxic A

ir C
ontam

inant in A
pril 1997.  S

ince inform
ation on noncancer health effects show

 no identified threshold, no R
eference E

xposure Level has been developed.  
T

he docum
ent, R

isk M
anagem

ent G
uidelines for N

ew
, M

odified, and E
xisting S

ources of Lead, M
arch 2001, has been developed by A

R
B

 and O
E

H
H

A
 staff for assessing noncancer health im

pacts from
 sources of lead.  S

ee A
ppendix F

 of 
O

E
H

H
A

’s docum
ent T

he A
ir T

oxics H
ot S

pots P
rogram

 G
uidance M

anual for P
reparation of H

ealth R
isk A

ssessm
ents (2003) for an overview

 of how
 to evaluate noncancer im

pacts from
 exposure to lead using these risk m

anagem
ent guidelines. 

i       P
articulate E

m
issions from

 D
iesel-F

ueled E
ngines:  T

he inhalation cancer potency factor w
as derived from

 w
hole diesel exhaust and should be used only for im

pacts from
 the inhalation pathw

ay (based on diesel P
M

 m
easurem

ents).  T
he inhalation 

im
pacts from

 speciated em
issions from

 diesel-fueled engines are already accounted for in the inhalation cancer potency factor.  H
ow

ever, at the discretion of the risk assessor, speciated em
issions from

 diesel-fueled engines m
ay be used to 

estim
ate acute noncancer health im

pacts or the contribution to cancer risk or chronic noncancer health im
pacts for the non-inhalation exposure pathw

ay.  S
ee A

ppendix D
 of O

E
H

H
A

’s docum
ent T

he A
ir T

oxics H
ot S

pots P
rogram

 G
uidance 

M
anual for P

reparation of H
ealth R

isk A
ssessm

ents (2003) for m
ore inform

ation.  T
he noncancer chronic R

E
L for diesel exhaust is based on assum

ptions of contributions of diesel P
M

 to am
bient P

M
.  It should be used w

ith diesel P
M

 
m

easurem
ent.      

j        C
ancer P

otency F
actors (C

P
F

s) for unspeciated m
ixtures of P

olychlorinated B
iphenyls:  

H
igh R

isk:  F
or use in cases w

here congeners w
ith m

ore than four chlorines com
prise m

ore than one-half percent of total polychlorinated biphenyls.  U
se as default C

P
F

 for T
ier 1 assessm

ents. 
Low

 R
isk:  T

his num
ber w

ould not ordinarily be used in the H
ot S

pots program
.  

Low
est R

isk:  F
or use in cases w

here congeners w
ith m

ore than four chlorines com
prise less than one-half percent of total polychlorinated biphenyls. 

 
A

s of F
ebruary, 2014, there is no approved m

ethod that can be used to assess the noncancer hazard of an unspeciated P
C

B
 m

ixture.  P
ersons preparing H

R
A

s for the H
ot S

pots P
rogram

 should consult w
ith O

E
H

H
A

 and the local A
ir P

ollution 
C

ontrol or A
ir Q

uality M
anagem

ent D
istrict if an assessm

ent of the noncancer hazard for unspeciated P
C

B
 m

ixtures is needed. 

k 
P

olychlorinated D
ibenzo-p-dioxins and P

olychlorinated D
ibenzofurans (also referred to as chlorinated dioxins and dibenzofurans) and dioxin-like P

C
B

 congeners:  T
he O

E
H

H
A

 has adopted the W
orld H

ealth O
rganization 2005 (W

H
O

-05) T
oxicity 

E
quivalency F

actor schem
e for evaluating the risk due to exposure to sam

ples containing m
ixtures of polychlorinated dibenzo-p-dioxins (P

C
D

D
) and polychlorinated dibenzofurans (P

C
D

F
) and a num

ber of dioxin-like P
C

B
 congeners.  S

ee 
A

ppendix A
 of O

E
H

H
A

’s T
echnical S

upport D
ocum

ent F
or D

escribing A
vailable C

ancer P
otency F

actors for m
ore inform

ation about the schem
e.  S

ee A
ppendix C

 (revised 01/20/11) of O
E

H
H

A
’s T

echnical S
upport D

ocum
ent: M

ethodologies for 
D

erivation, Listing of A
vailable V

alues, and A
djustm

ents to A
llow

 for E
arly Life E

xposures (2009) online at http://oehha.ca.gov/air/hot_spots/tsd052909.htm
l for m

ore inform
ation about the schem

e. 
 

T
he tw

o num
bers (i.e., 1085 and 1086) in the colum

n listing C
hem

ical A
bstracts N

um
bers are used for reporting and risk assessm

ent purposes.  B
e sure to input em

issions under the proper code w
hen using the H

A
R

P
 softw

are.  ID
 code 1085 has 

no health values associated w
ith it in the H

A
R

P
 softw

are; therefore, no health im
pacts w

ill be calculated w
hen using ID

 1085.  S
ee the E

m
issions Inventory C

riteria and G
uidelines for m

ore inform
ation on reporting em

issions. 
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l           P
olycyclic A

rom
atic H

ydrocarbons (P
A

H
s):  T

hese substances are P
A

H
 or P

A
H

-derivatives that have O
E

H
H

A
-developed P

otency E
quivalency F

actors (P
E

F
s) w

hich w
ere approved by the S

cientific R
eview

 P
anel in A

pril 1994 (see A
R

B
 docum

ent 
entitled B

enzo[a]pyrene as a T
oxic A

ir C
ontam

inant).  P
A

H
 inhalation slope factors listed here have been adjusted by the P

E
F

s.  S
ee O

E
H

H
A

’s T
echnical S

upport D
ocum

ent: M
ethodologies for D

erivation, Listing of A
vailable V

alues, and 
A

djustm
ents to A

llow
 for E

arly Life E
xposures (2009) for m

ore inform
ation about the schem

e.  S
ection 8.2.3 and A

ppendix G
 of O

E
H

H
A

’s T
he A

ir T
oxics H

ot S
pots P

rogram
 G

uidance M
anual for P

reparation of H
ealth R

isk A
ssessm

ents (2003) 
also contains inform

ation on P
A

H
s.  

T
he tw

o num
bers (i.e., 1150 and 1151) in the colum

n listing C
hem

ical A
bstracts N

um
bers are used for reporting and risk assessm

ent purposes.  B
e sure to input em

issions under the proper code w
hen using the H

A
R

P
 softw

are.  ID
 code 1150 has     

no health values associated w
ith it in the H

A
R

P
 softw

are; therefore, no health im
pacts w

ill be calculated w
hen using ID

 1150.  S
ee the E

m
issions Inventory C

riteria and G
uidelines for m

ore inform
ation on reporting em

issions. 

m
         S

E
LE

N
IU

M
 A

N
D

 C
O

M
P

O
U

N
D

S
: In F

ebruary 2014, an oral R
E

L w
as added to the consolidated table.  T

he R
E

L w
as adopted in D

ec 2001, but could not be used by the H
ot S

pots P
rogram

 (or H
A

R
P

 softw
are) until transfer factors for the oral and 

derm
al routes w

ere adopted.  T
ransfer factors are included in the O

E
H

H
A

’s T
echnical S

upport D
ocum

ent for E
xposure A

ssessm
ent and S

tochastic A
nalysis (A

ugust 2012) and are added to the H
A

R
P

 softw
are in M

arch 2015.    

N
/A

 
N

ot A
pplicable. 

O
ther C

hanges: 

• 
10/18/2010, rem

oved C
H

LO
R

O
D

IF
LU

O
R

O
M

E
T

H
A

N
E

, w
hich should have been rem

oved in M
ay 2008. 

        F
ebruary 2014: 

 
• 

R
em

oved applicability of oleum
 to the sulfuric acid chronic inhalation R

E
L because oleum

 represents only an acute health hazard. 
• 

R
em

oved “M
E

T
H

Y
L M

E
R

C
U

R
Y

 (see M
ercury &

 C
om

pounds)” entry because m
ethyl m

ercury has different chem
ical properties, potency, and toxicity com

pared to elem
ental m

ercury and m
ercury salts, and it is not em

itted directly from
 any 

C
alifornia facilities. 
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