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Chapter 1
Publ i c Heal th Statenent

This chapter of the profile is a health effects sumary witten in nontechnica
| anguage. Its intended audience is the general public especially people living
inthe vicinity of a hazardous waste site or substance release. |If the Public
Heal th Statenment were renoved fromthe rest of the docunent, it would stil
conmuni cate to the lay public essential information about the substance.

The major headings in the Public Health Statenent are useful to find specific
topics of concern. The topics are witten in a question and answer format. The
answer to each question includes a sentence that will direct the reader to
chapters in the profile that will provide nore informati on on the given topic.

Chapter 2
Tabl es and Figures for Levels of Significant Exposure (LSE)

Tables (2-1, 2-2, and 2-3) and figures (2-1 and 2-2) are used to summarize health
effects by duration of exposure and endpoint and to illustrate graphically levels
of exposure associated with those effects. Al entries in these tables and
figures represent studies that provide reliable, quantitative estimtes of

No- Qbser ved- Adver se- Ef fect Level s (NOAELs), Lowest-Cbserved- Adverse-Effect
Level s (LOAELs) for Less Serious and Serious health effects, or Cancer Effect
Levels (CELs). In addition, these tables and figures illustrate differences in
response by species, Mnimal Risk Levels (MRLs) to humans for noncancer end
points, and EPA' s estimated range associated with an upper-bound indivi dua
lifetime cancer risk of 1 in 10,000 to 1 in 10,000,000. The LSE tables and
figures can be used for a quick review of the health effects and to |ocate data
for a specific exposure scenario. The LSE tables and figures should al ways be
used in conjunction with the text.

The | egends presented bel ow denonstrate the application of these tables and
figures. A representative exanple of LSE Table 2-1 and Figure 2-1 are shown.
The nunbers in the left colum of the | egends correspond to the nunbers in the
exanpl e table and figure.

LEGEND
See LSE Table 2-1
(1). Route of Exposure One of the first considerations when review ng the

toxicity of a substance using these tables and figures should be the
rel evant and appropriate route of exposure. Wen sufficient data exist,




(2).

(3).

(4).

(5).

(6).

(7).

(8).

(9).
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three LSE tables and two LSE figures are presented in the docunent. The
three LSE tables present data on the three principal routes of exposure,
i.e., inhalation, oral, and dernmal (LSE Table 2-1, 2-2, and 2-3,
respectively). LSE figures are limted to the inhalation (LSE Figure 2-1)
and oral (LSE Figure 2-2) routes.

Exposure Duration Three exposure periods: acute (14 days or |ess);
internediate (15 to 364 days); and chronic (365 days or nore) are
presented within each route of exposure. In this exanple, an inhalation
study of internediate duration exposure is reported.

Health Effect The nmajor categories of health effects included in
LSE tables and figures are death, system c, imunol ogical
neur ol ogi cal , devel opnental, reproductive, and cancer. NOAELs and
LOAELs can be reported in the tables and figures for all effects but
cancer. Systemic effects are further defined in the "Systenm col um
of the LSE table.

Key to Figure Each key nunmber in the LSE table Iinks study information

to one or nore data points using the same key nunber in the correspondi ng
LSE figure. In this exanple, the study represented by key nunber 18 has
been used to define a NOAEL and a Less Serious LOAEL (al so see the two
'18r" data points in Figure 2-1).

Speci es The test species, whether animal or hunan, are identified in this
col um.

Exposure Frequency/Duration The duration of the study and the weekly and
dai ly exposure reginen are provided in this colum. This permits

conpari son of NOAELs and LOAELs fromdifferent studies. In this case (key
nunber 18), rats were exposed to [substance x] via inhalation for 13
weeks, 5 days per week, for 6 hours per day.

System This columm further defines the system c effects. These systens

i nclude: respiratory, cardiovascul ar, gastrointestinal, hematol ogical
nmuscul oskel etal, hepatic, renal, and dermal/ocular. "OQther" refers to any
systemc effect (e.g., a decrease in body weight) not covered in these
systenms. In the exanple of key nunber 18, one system c effect
(respiratory) was investigated in this study.

NOAEL A No- Qhserved- Adverse-Effect Level (NQOAEL) is the highest exposure
| evel at which no harnful effects were seen in the organ system studi ed.
Key nunber 18 reports a NOAEL of 3 ppmfor the respiratory system which

was used to derive an internedi ate exposure, inhalation MRL of 0.005 ppm
(see footnote "c").

LOAEL A Lowest - Gbserved- Adverse-Ef fect Level (LOAEL) is the | owest
exposure Level used in the study that caused a harnful health effect.
LOAELs have been classified into "Less Serious" and "Serious" effects.
These distinctions help readers identify the | evels of exposure at which



(10) .

(11).

(12).
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adverse health effects first appear and the gradation of effects with

i ncreasi ng dose. A brief description of the specific end point used to
guantify the adverse effect acconpanies the LOAEL. The "Less Serious"
respiratory effect reported in key nunber 18 (hyperplasia) occurred at a
LCAEL of 10 ppm

Ref erence The conplete reference citation is given in Chapter 8 of the
profile.

CEL A Cancer Effect Level (CEL) is the | owest exposure |evel associ ated
with the onset of carcinogenesis in experinental or epidem ol ogical
studi es. CELs are always considered serious effects. The LSE tables and
figures do not contain NOAELs for cancer, but the text may report doses
whi ch did not cause a measurabl e increase in cancer

Foot not es Expl anations of abbreviations or reference notes for data in
the LSE tables are found in the footnotes. Footnote "c" indicates the
NQAEL of 3 ppmin key nunmber 18 was used to derive an MRL of 0.005 ppm

LECGEND

See LSE Figure 2-1

LSE figures graphically illustrate the data presented in the correspondi ng LSE
tabl es. Figures help the reader quickly conmpare health effects according to
exposure |levels for particular exposure duration.

(13).

(14).

(15).

(16).

(17).

Exposure Duration The sanme exposure periods appear as in the LSE table.

In this exanple, health effects observed within the intermedi ate and
chroni c exposure periods are illustrated.

Health Effect These are the categories of health effects for which
reliable quantitative data exist. The sane health effects appear in the
LSE tabl e.

Level s OF Exposure Exposure |levels for each health effect in the LSE
tables are graphically displayed in the LSE figures. Exposure |levels are
reported on the log scale "y" axis. Inhalation exposure is reported in
ng/ M8 or ppm and oral exposure is reported in ng/kg/day.

NOAEL In this exanple, 18r NOAEL is the critical end point for which an
i nternedi ate inhal ati on exposure MRL is based. As you can see fromthe
LSE figure key, the open-circle synbol indicates a NOAEL for the test
species (rat). The key nunber 18 corresponds to the entry in the LSE
tabl e. The dashed descending arrow indicates the extrapolation fromthe
exposure |level of 3 ppm(see entry 18 in the Table) to the MRL of 0.005
ppm (see footnote "b" in the LSE table).

CEL Key nunmber 38r is one of three studies for which Cancer Effect Levels
(CELs) were derived. The dianond synbol refers to a CEL for the test
species (rat). The number 38 corresponds to the entry in the LSE table.



(18).

(19).
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Esti mat ed Upper-Bound Human Cancer Risk Levels This is the range

associ ated with the upper-bound for lifetinme cancer risk of 1 in 10,000
to 1 inl0,000,000. These risk levels are derived fromEPA s Hunan Heal th
Assessnment Group's upper-bound estinmates of the slope of the cancer dose
response curve at |ow dose levels (ql*).

Key to LSE Figure The Key expl ains the abbreviati ons and synbols used in
the figure.




E}— — TABLE 2-1. Levels of Significant Exposure to [Chemical x] - Inhalation
Exposure LOAEL (effect)
Key to&I frequency/ NOAEL Less serious Serious
figure Species duration System (ppm) (ppm) (ppm) Reference

E—» INTERMEDIATE EXPOSURE

- e f

[E]—v 18 Rat 13 wk Resp 3b 10 Chyperplasia) Nitschke et al.
5d/wk . 1981
6hr/d

CHRONIC EXPOSURE

Cancer

38 Rat 18 mo 20 (CEL, multiple Wong et al. 1982
5d/wk organs)
Thr/d
39 Rat 89-104 wk 10 (CEL, lung tumors, NTP 1982
5d/wk nasal tumors) )
6hr/d
40 Mouse 79-103 wk 10 (CEL, lung tumors, NTP 1982
5d/wk hemangiosarcomas)
6hr/d

8 The number corresponds to entries in Figure 2-1.

@-——v b Used to derive an intermediate inhalation Minimal Risk Level (MRL) of 5 x 10'3 pom; dose adjusted for intermittent exposure
and divided by an uncertainty factor of 100 (10 for extrapolation from animal to humans, 10 for human variability).

CEL = cancer effect level; d = day(s); hr = hour(s); LOAEL = lowest-observed-adverse-effect level; mo = month(s); NOAEL = no-
observed-adverse-effect level; Resp = respiratory; wk = week(s)
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FIGURE 2-1. Levels of BSignificant Exposure to [Chemical X]-Inhalation
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Chapter 2 (Section 2.4)
Rel evance to Public Health

The Rel evance to Public Health section provides a health effects summary based

on eval uati ons of existing toxicological, epideniological, and toxicokinetic
information. This summary is designed to present interpretive, weight-of-evidence
di scussions for human health end points by addressing the foll ow ng questions.

1. What effects are known to occur in hunans?

2 . Wat effects observed in animals are likely to be of concern to
humans?

3 . What exposure conditions are likely to be of concern to humans,
especi al ly around hazardous waste sites?

The section discusses health effects by end point. Human data are presented
first, then aninmal data. Both are organi zed by route of exposure (inhalation
oral, and dernmal) and by duration (acute, internediate, and chronic). In vitro
data and data from parenteral routes (intranuscular, intravenous, subcutaneous,
etc.) are also considered in this section. If data are located in the
scientific literature, a table of genotoxicity information is included.

The carci nogenic potential of the profiled substance is qualitatively eval uated,
when appropriate, using existing toxicokinetic, genotoxic, and carci nogeni c data.
ATSDR does not currently assess cancer potency or perform cancer risk
assessments. MRLs for noncancer end points if derived, and the end points from
whi ch they were derived are indicated and di scussed in the appropriate
section(s).

Limtations to existing scientific literature that prevent a satisfactory
eval uation of the relevance to public health are identified in the Identification
of Data Needs section

Interpretation of Mniml Ri sk Levels

Where sufficient toxicologic information was avail able, MRLs were derived. MRLs
are specific for route (inhalation or oral) and duration (acute, internediate,
or chronic) of exposure. ldeally, MRLs can be derived fromall six exposure
scenarios (e.g., Inhalation - acute, -internediate, -chronic; Oral - acute,

i nternediate, - chronic). These MRLs are not nmeant to support regulatory action
but to aquaint health professionals with exposure |evels at which adverse health
effects are not expected to occur in humans. They shoul d hel p physicians and
public health officials determ ne the safety of a conmunity living near a

subst ance em ssion, given the concentration of a contam nant in air or the
estimated daily dose received via food or water. MRLs are based | argely on

t oxi col ogi cal studies in animals and on reports of hunman occupational exposure.
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MRL users should be familiar with the toxicological information on which the
nunber is based. Section 2.4, "Relevance to Public Health," contains basic

i nformati on known about the substance. O her sections such as 2.6, "Interactions
with Gher Chemcals" and 2.7, "Popul ations that are Unusually Suscepti bl e"

provi de inmportant supplenmental information

MRL users should al so understand the MRL derivation nethodol ogy. MRLs are
derived using a nodified version of the risk assessnent nethodol ogy used by the
Envi ronnental Protection Agency (EPA) (Barnes and Dourson, 1988; EPA 1989a) to
derive reference doses (RfDs) for |lifetime exposure.

To derive an MRL, ATSDR generally selects the end point which, in its best

j udgenent, represents the nost sensitive human health effect for a given exposure
route and duration. ATSDR cannot nake this judgement or derive an MRL unl ess
information (quantitative or qualitative) is available for all potential effects
(e.g., systemc, neurological, and developnental). In order to conpare NOAELs
and LOAELs for specific end points, all inhalation exposure |evels are adjusted
for 24hr exposures and all intermittent exposures for inhalation and oral routes
of intermediate and chronic duration are adjusted for conti nous exposure (i.e.

7 days/week). If the information and reliable quantitative data on the chosen
end point are avail able, ATSDR derives an MRL using the nbst sensitive species
(when information fromnultiple species is available) with the highest NOAEL t hat
does not exceed any adverse effect |levels. The NOAEL is the npost suitable end
point for deriving an MRL. When a NOAEL is not available, a Less Serious LOAEL
can be used to derive an MRL, and an uncertainty factor (UF) of 10 is enpl oyed.
MRLs are not derived from Serious LOAELs. Additional uncertainty factors of 10
each are used for hunan variability to protect sensitive subpopul ations (people
who are nost susceptible to the health effects caused by the substance) and for
interspecies variability (extrapolation fromanimals to humans). In deriving an
MRL, these individual uncertainty factors are nultiplied together. The product
is then divided into the adjusted inhalation concentration or oral dosage

sel ected fromthe study. Uncertainty factors used in devel oping a

subst ance-specific MRL are provided in the footnotes of the LSE Tabl es.
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ACRONYMS, ABBREVIATIONS, AND SYMBOLS

ACGIH American Conference of Govermmental Industrial Hygienists

ADME Absorption, Distribution, Metabolism, and Excretion

ATSDR Agency for Toxic Substances and Disease Registry

BCF bioconcentration factor

BSC Board of Scientific Counselors

CDGC Centers for Disease Control

CEL Cancer Effect Level

CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act

CFR Code of Federal Regulations

CLP Contract Laboratory Program

cm centimeter

CNS central nervous system

DHEW Department of Health, Education, and Welfare

DHHS Department of Health and Human Services

DOL Department of Labor

ECG electrocardiogram

EEG electroencephalogram

EPA Environmental Protection Agency

EKG see ECG

FAO Food and Agricultural Organization of the United Nations

FEMA Federal Emergency Management Agency

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

£, first generation

fpm feet per minute

ft foot

FR Federal Register

g gram

GC gas chromatography

HPLC high performance liquid chromatography

hr hour

IDLH Immediately Dangerous to Life and Health

IARC International Agency for Research on Cancer

ILO International Labor Organization

in inch

Kd adsorption ratio

kg kilogram

Koc octanol-soil partition coefficient

Kow octanol-water partition coefficient

L liter

LC liquid chromatography

LGy, lethal concentration low

LCsq lethal concentration 50 percent kill

LD, lethal dose low

LDgq lethal dose 50 percent kill

LOAEL lowest-observed-adverse-effect level




LSE

m

mg
min
mL
mm
mmol
mppcf
MRL
MS
NIEHS
NIOSH
NIOSHTIC
nm

ng
NHANES
nmol
NOAEL
NOES
NOHS
NPL
NRC
NTIS
NTP
OSHA
PEL
Pg
pmol
PHS
PMR
ppb
ppm
PPt
REL
RfD
RTECS
sec
SCE
SIC
SMR
STEL
STORET
TLV
TSCA
TRI
TWA
U.s.
UF
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Levels of Significant Exposure

meter

milligram

minute

milliliter

millimeters

millimole

millions of particles per cubic foot

Minimal Risk Level

mass spectroscopy

National Institute of Environmental Health Sciences
National Institute for Occupational Safety and Health
NIOSH's Computerized Information Retrieval System
nanometer

nanogram

National Health and Nutrition Examination Survey
nanomole

no-observed-adverse-effect level

National Occupational Exposure Survey

National Occupational Hazard Survey

National Priorities List

National Research Council

National Technical Information Service

National Toxicology Program

Occupational Safety and Health Administration
permissible exposure limit

picogram

picomole

Public Health Service

proportional mortality ratio

parts per billion

parts per million

parts per trillion

recommended exposure limit

Reference Dose

Registry of Toxic Effects of Chemical Substances
second

sister chromatid exchange

Standard Industrial Classification

standard mortality ratio

short-term exposure limit

STORAGE and RETRIEVAL

threshold limit value

Toxic Substances Control Act

Toxic Release Inventory

time-weighted average

United States

uncertainty factor
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=

0 World Health Organization

greater than
greater than or equal to
equal to
less than
less than or equal to
percent
alpha
beta
delta
gamma
m micron
microgram
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PEER REVI EW

A peer review panel was assenbled for 1,2,3-trichloropropane. The panel
consi sted of the followi ng nmenbers: Dr. Hugh Farber, Private Consultant,
Mdland, M; Dr. |I.G Sipes, Professor and Head, Departnment of Toxi col ogy,
University of Arizona, Tucson, AZ; and Dr. Shane Que Hee, Associ ate Professor
School of Public Health, University of California, Los Angeles, CA These
experts collectively have know edge of 1,2,3-trichloropropane's physical and
chemical properties, toxicokinetics, key health end points, mechanisnms of
action, human and ani mal exposure, and quantification of risk to hunans. Al
reviewers were selected in conformty with the conditions for peer review
specified in the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1986, Section 104.

Scientists fromthe Agency for Toxic Substances and D sease Registry
(ATSDR) have reviewed the peer reviewers' conmments and deterni ned which
comments will be included in the profile. Alisting of the peer reviewers'
conmments not incorporated in the profile, with a brief explanation of the
rationale for their exclusion, exists as part of the administrative record for
this compound. A list of databases reviewed and a |ist of unpublished
docunments cited are also included in the administrative record.

The citation of the peer revi ew panel should not be understood to inply

its approval of the profile's final content. The responsibility for the
content of this profile lies with the ATSDR

*U. S. Government Printing OFfice: 1992-638-236.








