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Absorption—The taking up of liquids by solids, or of gases by solids or liquids. 

Actinolite— A mineral in the amphibole group, a calcium magnesium (iron) silicate with the chemical 
formula: Ca2(Mg,Fe)5Si8O22(OH)2. The mineral occurs as a series in which magnesium and iron can 
freely substitute for each other.  Actinolite is the intermediate member; when iron is predominant the 
mineral is ferro-actinolite and when magnesium is predominant, the mineral is tremolite. The iron 
produces a green color that darkens as the iron content increases. Actinolite may occur in fibrous form (an 
asbestos). It is not used commercially, but is a common impurity in chrysotile asbestos. 

Acute Exposure—Exposure to a chemical for a duration of 14 days or less, as specified in the 
Toxicological Profiles. 

Adsorption—The adhesion in an extremely thin layer of molecules (as of gases, solutes, or liquids) to the 
surfaces of solid bodies or liquids with which they are in contact. 

Adsorption Coefficient (Koc)—The ratio of the amount of a chemical adsorbed per unit weight of organic 
carbon in the soil or sediment to the concentration of the chemical in solution at equilibrium. 

Adsorption Ratio (Kd)—The amount of a chemical adsorbed by a sediment or soil (i.e., the solid phase) 
divided by the amount of chemical in the solution phase, which is in equilibrium with the solid phase, at a 
fixed solid/solution ratio. It is generally expressed in micrograms of chemical sorbed per gram of soil or 
sediment. 

Amosite—A type of asbestos in the amphibole group; it is also known as brown asbestos. 

Amphibole—The group name for a family of  naturally-occurring ferromagnesium silicate minerals, 
characterized by a double chain of silicate ions (silicon-oxygen tetrahedra).  This group includes amosite, 
actinolite, crocidolite, and tremolite forms of asbestos.  However, the amphibole group includes a much 
broader and larger variety of minerals than the asbestiform ones.  Amphibole asbestos particles are 
generally brittle and often have a rod- or needle-like shape 

Anthophyllite—A type of asbestos in the amphibole group; it is also known as azbolen asbestos. 

Asbestiform—Possessing the properties of asbestos. Minerals of specific chemical compositions can 
have asbestiform varieties that are fibrous in nature (e.g., crocidolite and amosite are the asbestiform 
varieties of the amphibole minerals, reibeckite and grunerite; tremolite and actinolite may be either 
asbestiform or nonasbestiform) 

Asbestos—A general term applied to certain polysilicate fibrous minerals displaying similar physical 
characteristics although differing in composition.  The most common asbestos mineral (over 95% of U.S. 
production) is chrysotile, a variety of serpentine, a metamorphic mineral. 

Benchmark Dose (BMD)—Usually defined as the lower confidence limit on the dose that produces a 
specified magnitude of changes in a specified adverse response.  For example, a BMD10 would be the 
dose at the 95% lower confidence limit on a 10% response, and the benchmark response (BMR) would be 
10%. The BMD is determined by modeling the dose response curve in the region of the dose response 
relationship where biologically observable data are feasible.   
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Benchmark Dose Model—A statistical dose-response model applied to either experimental toxicological 
or epidemiological data to calculate a BMD. 

Bioconcentration Factor (BCF)—The quotient of the concentration of a chemical in aquatic organisms at 
a specific time or during a discrete time period of exposure divided by the concentration in the 
surrounding water at the same time or during the same period. 

Biomarkers—Broadly defined as indicators signaling events in biologic systems or samples.  They have 
been classified as markers of exposure, markers of effect, and markers of susceptibility. 

Bulk Sample—A sample of suspected asbestos-containing material that is obtained from a building to be 
analyzed microscopically for asbestos content.  Bulk sample analysis can be part of a process to assess the 
hazard from asbestos in a building. 

Cancer Effect Level (CEL)—The lowest dose of chemical in a study, or group of studies, that produces 
significant increases in the incidence of cancer (or tumors) between the exposed population and its 
appropriate control. 

Carcinogen—A chemical capable of inducing cancer. 

Case-Control Study—A type of epidemiological study which examines the relationship between a 
particular outcome (disease or condition) and a variety of potential causative agents (such as toxic 
chemicals).  In a case-control study, a group of people with a specified and well-defined outcome is 
identified and compared to a similar group of people without outcome. 

Case Report—Describes a single individual with a particular disease or exposure. These may suggest 
some potential topics for scientific research but are not actual research studies. 

Case Series—Describes the experience of a small number of individuals with the same disease or 
exposure. These may suggest potential topics for scientific research but are not actual research studies. 

Ceiling Value—A concentration of a substance in workplace air that should not be exceeded, even 
instantaneously. 

Chronic Exposure—Exposure to a chemical for 365 days or more, as specified in the Toxicological 
Profiles. 

Chrysotile Asbestos—A fibrous member of the serpentine group of minerals.  Chrysotile asbestos fibers 
are flexible and have a curved morphology.  It is the most common form of asbestos used commercially, 
also referred to as white asbestos. 

Cleavage Fragments—Term used to characterize the form of some nonasbestiform amphiboles.  These 
are microscopic fragments that have the appearance of fibers but are considerably shorter and have 
smaller length:width ratios (i.e., length >5 µm and a length:width ratio greater than 3:1) than is used by 
health regulatory agencies to define asbestiform fibers.  Cleavage fragments may be formed when 
nonfibrous amphibole minerals are crushed, as may occur in mining and milling. 

Cleavage Plane—Preferred direction along smooth plane surfaces in which a mineral tends to split or 
cleave. Planes of cleavage are governed by atomic structure and represent direction in which atomic 
bonds are relatively weak.  Amphiboles exhibit prismatic cleavage with an angle of about 55E between 
cleavage planes. 
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Cohort Study—A type of epidemiological study of a specific group or groups of people who have had a 
common insult (e.g., exposure to an agent suspected of causing disease or a common disease) and are 
followed forward from exposure to outcome.  At least one exposed group is compared to one unexposed 
group. 

Crocidolite—A type of asbestos in the amphibole group; it is also known as blue asbestos. 

Cross-sectional Study—A type of epidemiological study of a group or groups which examines, at one 
point in time, the relationship between exposure to a chemical or to chemicals and outcome. 

Data Needs—Substance-specific informational needs that if met would reduce the uncertainties of human 
health assessment. 

Developmental Toxicity—The occurrence of adverse effects on the developing organism that may result 
from exposure to a chemical prior to conception (either parent), during prenatal development, or 
postnatally to the time of sexual maturation.  Adverse developmental effects may be detected at any point 
in the life span of the organism. 

Dose-Response Relationship—The quantitative relationship between the amount of exposure to a 
toxicant and the incidence of the adverse effects. 

Embryotoxicity and Fetotoxicity—Any toxic effect on the conceptus as a result of prenatal exposure to a 
chemical; the distinguishing feature between the two terms is the stage of development during which the 
insult occurs. The terms, as used here, include malformations and variations, altered growth, and in utero 
death. 

Environmental Protection Agency (EPA) Health Advisory—An estimate of acceptable drinking water 
levels for a chemical substance based on health effects information.  A health advisory is not a legally 
enforceable federal standard, but serves as technical guidance to assist federal, state, and local officials. 

Epidemiology—Refers to the investigation of factors that determine the frequency and distribution of 
disease or other health-related conditions within a defined human population during a specified period.  

FEFR25–75—Forced expiratory flowrate between 25 and 75%. 

FEV1.0—Forced expiratory volume in 1.0 second. 

Fibrogenic—Causing or contributing to the fibrotic response mechanism in tissues; commonly refers to 
substances that contribute to fibrosis of the lungs or liver. 

FVC—Forced vital capacity. 

Genotoxicity—A specific adverse effect on the genome of living cells that, upon the duplication of 
affected cells, can be expressed as a mutagenic, clastogenic or carcinogenic event because of specific 
alteration of the molecular structure of the genome. 

Half-life—A measure of rate for the time required to eliminate one half of a quantity of a chemical from 
the body or environmental media. 
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Horticultural Vermiculite —Grade of vermiculite sold for horticultural applications.  Such grades of 
vermiculite have smaller particle size resulting in improved water retention, particle strength, and 
wettability than coarser grades of vermiculite. 

Immediately Dangerous to Life or Health (IDLH)—The maximum environmental concentration of a 
contaminant from which one could escape within 30 minutes without any escape-impairing symptoms or 
irreversible health effects. 

Incidence—The ratio of individuals in a population who develop a specified condition to the total number 
of individuals in that population who could have developed that condition in a specified time period. 

Intermediate Exposure—Exposure to a chemical for a duration of 15-364 days, as specified in the 
Toxicological Profiles. 

Immunological Effects—Functional changes in the immune response. 

Immunologic Toxicity—The occurrence of adverse effects on the immune system that may result from 
exposure to environmental agents such as chemicals. 

In Vitro—Isolated from the living organism and artificially maintained, as in a test tube. 

In Vivo—Occurring within the living organism. 

Lethal Concentration(LO) (LCLO)—The lowest concentration of a chemical in air which has been reported 
to have caused death in humans or animals. 

Lethal Concentration(50) (LC50)—A calculated concentration of a chemical in air to which exposure for a 
specific length of time is expected to cause death in 50% of a defined experimental animal population. 

Lethal Dose(LO) (LDLO)—The lowest dose of a chemical introduced by a route other than inhalation that 
has been reported to have caused death in humans or animals. 

Lethal Dose(50) (LD50)—The dose of a chemical which has been calculated to cause death in 50% of a 
defined experimental animal population. 

Lethal Time(50) (LT50)—A calculated period of time within which a specific concentration of a chemical is 
expected to cause death in 50% of a defined experimental animal population. 

Lowest-Observed-Adverse-Effect Level (LOAEL)—The lowest exposure level of chemical in a study, or 
group of studies, that produces statistically or biologically significant increases in frequency or severity of 
adverse effects between the exposed population and its appropriate control. 

Lymphoreticular Effects—Represent morphological effects involving lymphatic tissues such as the 
lymph nodes, spleen, and thymus. 

Malformations—Permanent structural changes that may adversely affect survival, development, or 
function. 
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Minimal Risk Level (MRL)—An estimate of daily human exposure to a hazardous substance that is 
likely to be without an appreciable risk of adverse noncancer health effects over a specified route and 
duration of exposure. 

Modifying Factor (MF)—A value (greater than zero) that is applied to the derivation of a minimal risk 
level (MRL) to reflect additional concerns about the database that are not covered by the uncertainty 
factors. The default value for a MF is 1. 

Morbidity—State of being diseased; morbidity rate is the incidence or prevalence of disease in a specific 
population. 

Mortality—Death; mortality rate is a measure of the number of deaths in a population during a specified 
interval of time. 

Mutagen—A substance that causes mutations.  A mutation is a change in the DNA sequence of a cell’s 
DNA. Mutations can lead to birth defects, miscarriages, or cancer. 

Necropsy—The gross examination of the organs and tissues of a dead body to determine the cause of 
death or pathological conditions. 

Neurotoxicity—The occurrence of adverse effects on the nervous system following exposure to a 
chemical. 

No-Observed-Adverse-Effect Level (NOAEL)—A level of exposure to a chemical at which there were 
no statistically or biologically significant increases in frequency or severity of adverse effects seen 
between the exposed population and its appropriate control.  Effects may be produced at this level, but 
they are not considered to be adverse. 

Octanol-Water Partition Coefficient (Kow)—The equilibrium ratio of the concentrations of a chemical in 
n-octanol and water, in dilute solution. 

Odds Ratio (OR)—A means of measuring the association between an exposure (such as toxic substances 
and a disease or condition) which represents the best estimate of relative risk (risk as a ratio of the 
incidence among subjects exposed to a particular risk factor divided by the incidence among subjects who 
were not exposed to the risk factor). An odds ratio of greater than 1 is considered to indicate greater risk 
of disease in the exposed group compared to the unexposed. 

Organophosphate or Organophosphorus Compound—A phosphorus containing organic compound and 
especially a pesticide that acts by inhibiting cholinesterase. 

Permissible Exposure Limit (PEL)—An Occupational Safety and Health Administration (OSHA) 
allowable exposure level in workplace air averaged over an 8-hour shift of a 40 hour workweek. 

Pesticide—General classification of chemicals specifically developed and produced for use in the control 
of agricultural and public health pests. 

Pharmacokinetics—The science of quantitatively predicting the fate (disposition) of an exogenous 
substance in an organism. Utilizing computational techniques, it provides the means of studying the 
absorption, distribution, metabolism and excretion of chemicals by the body. 
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Pharmacokinetic Model—A set of equations that can be used to describe the time course of a parent 
chemical or metabolite in an animal system.  There are two types of pharmacokinetic models: data-based 
and physiologically-based.  A data-based model divides the animal system into a series of compartments 
which, in general, do not represent real, identifiable anatomic regions of the body whereby the 
physiologically-based model compartments represent real anatomic regions of the body. 

Physiologically Based Pharmacodynamic (PBPD) Model—A type of physiologically-based dose-
response model which quantitatively describes the relationship between target tissue dose and toxic end 
points. These models advance the importance of physiologically based models in that they clearly 
describe the biological effect (response) produced by the system following exposure to an exogenous 
substance. 

Physiologically Based Pharmacokinetic (PBPK) Model—Comprised of a series of compartments 
representing organs or tissue groups with realistic weights and blood flows.  These models require a 
variety of physiological information: tissue volumes, blood flow rates to tissues, cardiac output, alveolar 
ventilation rates and, possibly membrane permeabilities.  The models also utilize biochemical information 
such as air/blood partition coefficients, and metabolic parameters.  PBPK models are also called 
biologically based tissue dosimetry models. 

ppbv—Parts per billion by volume. 

ppmv—Parts per million by volume. 

Prevalence—The number of cases of a disease or condition in a population at one point in time. 

Proportionate Mortality Ratio (PMR)—The ratio of a cause-specific mortality proportion in an exposed 
group to the mortality proportion in an unexposed group; mortality proportions may be adjusted for 
confounding variables such as age. Cause-specific mortality proportions can be calculated when the 
cohort (the population at risk) cannot be defined due to inadequate records, but the number of deaths and 
the causes of deaths are known. 

Prospective Study—A type of cohort study in which the pertinent observations are made on events 
occurring after the start of the study.  A group is followed over time. 

q1*—The upper-bound estimate of the low-dose slope of the dose-response curve as determined by the 
multistage procedure.  The q1* can be used to calculate an estimate of carcinogenic potency, the 
incremental excess cancer risk per unit of exposure (usually µg/L for water, mg/kg/day for food, and 
µg/m3 for air). 

Recommended Exposure Limit (REL)—A National Institute for Occupational Safety and Health 
(NIOSH) time-weighted average (TWA) concentrations for up to a 10-hour workday during a 40-hour 
workweek. 

Reference Concentration (RfC)—An estimate (with uncertainty spanning perhaps an order of magnitude) 
of a continuous inhalation exposure to the human population (including sensitive subgroups) that is likely 
to be without an appreciable risk of deleterious noncancer health effects during a lifetime.  The inhalation 
reference concentration is for continuous inhalation exposures and is appropriately expressed in units of 
mg/m3 or ppm. 
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Reference Dose (RfD)—An estimate (with uncertainty spanning perhaps an order of magnitude) of the 
daily exposure of the human population to a potential hazard that is likely to be without risk of deleterious 
effects during a lifetime.  The RfD is operationally derived from the No-Observed-Adverse-Effect Level 
(NOAEL- from animal and human studies) by a consistent application of uncertainty factors that reflect 
various types of data used to estimate RfDs and an additional modifying factor, which is based on a 
professional judgment of the entire database on the chemical.  The RfDs are not applicable to 
nonthreshold effects such as cancer. 

Relative Risk (RR)—The risk expressed as a ratio of the incidence of diseased subjects exposed to a 
particular risk factor to the incidence of diseased subjects in a non-exposed referent group. 

Reportable Quantity (RQ)—The quantity of a hazardous substance that is considered reportable under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  Reportable 
quantities are (1) 1 pound or greater or (2) for selected substances, an amount established by regulation 
either under CERCLA or under Section 311 of the Clean Water Act. Quantities are measured over a 
24-hour period. 

Reproductive Toxicity—The occurrence of adverse effects on the reproductive system that may result 
from exposure to a chemical.  The toxicity may be directed to the reproductive organs and/or the related 
endocrine system.  The manifestation of such toxicity may be noted as alterations in sexual behavior, 
fertility, pregnancy outcomes, or modifications in other functions that are dependent on the integrity of 
this system. 

Retrospective Study—A type of cohort study based on a group of persons known to have been exposed at 
some time in the past.  Data are collected from routinely recorded events, up to the time the study is 
undertaken. Retrospective studies are limited to causal factors that can be ascertained from existing 
records and/or examining survivors of the cohort. 

Risk—The possibility or chance that some adverse effect will result from a given exposure to a chemical. 

Risk Factor—An aspect of personal behavior or lifestyle, an environmental exposure, or an inborn or 
inherited characteristic, that is associated with an increased occurrence of disease or other health-related 
event or condition. 

Risk Ratio—The ratio of the risk among persons with specific risk factors compared to the risk among 
persons without risk factors. A risk ratio greater than 1 indicates greater risk of disease in the exposed 
group compared to the unexposed. 

Serpentine—A name given to several members of a polymorphic group of magnesium silicate 
minerals—those having essentially the same chemistry but different structures or forms.  Serpentine’s 
structure consists of layers of silicate tetrahedrons linked into sheets with the sheets being separated by 
layers of Mg(OH)2 called brucite layers.  In the asbestos varieties, the brucite and silicate layers bend into 
tubers that produce the fibers. Chrysotile asbestos is a fibrous member of the serpentine group. 
"Serpentine" comes from mottled shades of green on massive varieties, suggestive of snake markings. 

Short-Term Exposure Limit (STEL)—The American Conference of Governmental Industrial Hygienists 
(ACGIH) maximum concentration to which workers can be exposed for up to 15 minutes continually.  No 
more than four such exposures are allowed per day, and there must be at least 60 minutes between 
exposure periods. The daily Threshold Limit Value - Time Weighted Average (TLV-TWA) may not be 
exceeded. 
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Standardized Mortality Ratio (SMR)—The ratio of a cause-specific mortality rate in an exposed cohort 
during a given period to the mortality rate of an unexposed cohort; mortality rates are often adjusted for 
age or other confounding variables. 

Standardized Proportionate Incidence Ratio (SPIR)—Similar to a Proportionate Mortality Ratio (PMR) 
in that it is a ratio of a proportion of a specific disease in an exposed group compared with the proportion 
in an unexposed group. 

Talc—A common, extremely soft, basic magnesium silicate mineral; in compact aggregates, it is known 
as soapstone (steatite) in reference to their soapy feel.  It is frequently associated with tremolite. 

Target Organ Toxicity—This term covers a broad range of adverse effects on target organs or 
physiological systems (e.g., renal, cardiovascular) extending from those arising through a single limited 
exposure to those assumed over a lifetime of exposure to a chemical. 

Teratogen—A chemical that causes structural defects that affect the development of an organism. 

Threshold Limit Value (TLV)—An American Conference of Governmental Industrial Hygienists 
(ACGIH) concentration of a substance to which most workers can be exposed without adverse effect. 
The TLV may be expressed as a Time Weighted Average (TWA), as a Short-Term Exposure Limit 
(STEL), or as a ceiling limit (CL). 

Time-Weighted Average (TWA)—An allowable exposure concentration averaged over a normal 8-hour 
workday or 40-hour workweek. 

Toxic Dose(50) (TD50)—A calculated dose of a chemical, introduced by a route other than inhalation, 
which is expected to cause a specific toxic effect in 50% of a defined experimental animal population. 

Toxicokinetic—The study of the absorption, distribution and elimination of toxic compounds in the 
living organism. 

Tremolite—A mineral in the amphibole group, a calcium magnesium (iron) silicate with the chemical 
formula: Ca2(Mg,Fe)5Si8O22(OH)2. The mineral occurs as a series in which magnesium and iron can 
freely substitute for each other.  Tremolite is the mineral when magnesium is predominant; otherwise, the 
mineral is actinolite.  Tremolite is sometimes found in forms that are free of iron in which it has a creamy 
white color; small amounts of iron produces a greenish color.  Tremolite may occur in fibrous form (an 
asbestos). It is not used commercially in the United States, but is a common impurity in chrysotile 
asbestos and vermiculite mined from deposits in Libby, Montana. 

Uncertainty Factor (UF)—A factor used in operationally deriving the Minimal Risk Level (MRL) or 
Reference Dose (RfD) or Reference Concentration (RfC) from experimental data.  UFs are intended to 
account for (1) the variation in sensitivity among the members of the human population, (2) the 
uncertainty in extrapolating animal data to the case of human, (3) the uncertainty in extrapolating from 
data obtained in a study that is of less than lifetime exposure, and (4) the uncertainty in using Lowest
Observed-Adverse-Effect Level (LOAEL) data rather than No-Observed-Adverse-Effect Level (NOAEL) 
data. A default for each individual UF is 10; if complete certainty in data exists, a value of one can be 
used; however a reduced UF of three may be used on a case-by-case basis, three being the approximate 
logarithmic average of 10 and 1. 
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Vermiculite—A chemically inert, lightweight, fire resistant, and odorless magnesium silicate material that 
is generally used for its thermal and sound insulation in construction and for its absorbent properties in 
horticultural applications. It is made by a process called exfoliation in which flakes of raw vermiculite 
concentrate are rapidly heated to a temperature above 870 EC. The mica-like flakes of vermiculite 
concentrate, which contain interlayers of water, then expand into accordion-like particles (originally 
described as resembling small worms) as the water is converted into steam.  Properly speaking, the term 
vermiculite should be used to apply to the mined, unexfoliated, commercial product (see Vermiculite 
concentrate). However, the common usage of the term vermiculite as the exfoliated or expanded material 
is so entrenched in the minds of contractors, retailers, and the general public that it is less confusing to 
retain the common usage and use descriptors to refer to the raw material.  Vermiculite mined from Libby, 
Montana has been demonstrated to contain various amounts of asbestiform tremolite-like amphibole 
minerals. 

Vermiculite Concentrate (also raw or unexfoliated vermiculite)—The mineralogical name given to 
hydrated laminar magnesium-aluminum-iron silicate (Mg,Ca,K,Fe(II)3(Si,Al,Fe(III)4O10(OH)2O4H2O) 
minerals, which resemble mica in appearance.  This mineral has the unusual property of exfoliating or 
expanding to a low density, bulky material when heated (see Vermiculite).  

Xenobiotic—Any chemical that is foreign to the biological system. 
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