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Preface

This Work-Related Lung Disease (WoRLD) Surveillance
Report is the sixth in a series of occupational respiratory
disease surveillance reports (see page iv) produced by the
National Institute for Occupational Safety and Health
(NIOSH). It presents summary tables and figures of
occupational respiratory disease surveillance data focusing
on various occupationally-relevant respiratory diseases,
including pneumoconioses, occupational asthma and other
airways diseases, and several other respiratory conditions. For
many of these diseases, selected data on related exposures
are also presented.

The 2002 WoRLD Surveillance Report has three major
sections: (1) a section that provides data highlights and data
usage limitations; (2) a section comprised of 15 subsections,
each concerning a major disease category and (where
available) related occupational exposures, and one subsection
concerning smoking status; (3) a section of appendices that
provide descriptions of data sources, methods, and other
supplementary information.

Similar to the 1999 WoRLD Surveillance Report, this report
includes data on hypersensitivity pneumonitis, asthma, chronic
obstructive pulmonary disease, respiratory conditions due to
chemical fumes and vapors, and other work-related respiratory
conditions, in addition to the pneumoconioses. This report
updates pneumoconiosis mortality data published in the 1999
WoRLD Surveillance Report by the addition of currently
available data for 1997 through 1999. Pneumoconiosis
conditions highlighted include asbestosis, coal workers’
pneumoconiosis, silicosis, byssinosis, and pneumoconioses
coded as either “unspecified” or “other,” and all
pneumoconioses aggregated. The current report presents data
on conditions not included in earlier reports (e.g., malignant
mesothelioma, lung cancer, and other interstitial pulmonary
disease), plus data on smoking status by industry and
occupation.

For many of the conditions reported on, the 2002 WoRLD
Surveillance Report presents national and state summary
statistics such as counts, crude and age-adjusted mortality
rates, and years of potential life lost to age 65 and to life
expectancy. Proportionate mortality ratios by industry and
occupation are based on the most recent decade of data from
a subset of states (see state list, Appendix E) for which usual
industry and occupation have been coded for decedents. Also
presented are U.S. state- and county-level maps showing the
geographic distribution of mortality and, for the
pneumoconioses, tables and figures summarizing selected
occupational exposure data for asbestos, coal mine dust, silica
dust, cotton dust, etc. (see agent categories, Appendix F).

Data contained in the 2002 WoRLD Surveillance Report
originate from various publications, reports, data files, and
tabulations provided by the Association of Occupational and
Environmental Clinics (AOEC), the Bureau of Labor Statistics
(BLS), the Department of Labor (DOL), the Mine Safety and
Health Administration (MSHA), the National Center for
Health Statistics (NCHS), the Occupational Safety and Health
Administration (OSHA), NIOSH, and the Social Security
Administration (SSA). Details on the major data sources and
on the methods used to compute specific statistics can be found
in Appendices A and B, respectively.

Interpreted with appropriate caution, the information contained
in this report can help to establish priorities for research and
prevention. It is also useful for tracking progress toward the
elimination of important preventable occupational respiratory
diseases, including those targeted in U.S. Public Health Service
Healthy People objectives for the nation.

Comments and suggestions from users of earlier editions of
the WoRLD Surveillance Report have influenced the content
and format of this 2002 edition. To increase the utility of
future editions, comments on the current report, descriptions
of how the information is or could be used, and suggestions
of other data for inclusion in future reports are invited.

See page ii of this report for information on how to order
copies of previous Work-Related Lung Disease Surveillance
Reports, described on the next page.

Send comments, suggestions,
and other correspondence to:

Work-Related Lung Disease Surveillance Report
Public Health Surveillance Team

Surveillance Branch

Division of Respiratory Disease Studies

NIOSH

1095 Willowdale Road

Morgantown, WV 26505-2888

FAX: 304-285-6111
E-Mail: WoRLD@CDC.GOV
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Summary of Previous WoRLD Surveillance Reports

WoRLD Surveillance Report (1991)
www.cdce.gov/niosh/91-113.html

The 1991 report is the first in the series of WoRLD Surveillance
Reports. Data presented in the report, most of which relates
to the 1968-1987 time period, originated from the National
Institute for Occupational Safety and Health (NIOSH), the
National Center for Health Statistics (NCHS), the Bureau of
Labor Statistics (BLS), the Mine Safety and Health
Administration (MSHA), the Occupational Safety and Health
Administration (OSHA), the Department of Labor (DOL), the
Health Care Financing Administration (HCFA), and the Social
Security Administration (SSA). The 1991 report is organized
into two major sections, one of figures and the other of tables.
Within each section, data are presented in the following sub-
headings: asbestosis, coal workers’ pneumoconiosis, silicosis,
exposure to cotton dust, pneumonopathy due to inhalation of
other dust (i.e., byssinosis), hypersensitivity pneumonitis, toxic
agents, dust diseases of the lung, and compensation.

WoRLD Surveillance Report Supplement, 1992
www.cdc.gov/niosh/91-113s.html

The 1992 supplement presents updated data for many of the
figures and tables presented in the 1991 report, including
mortality data through 1988. In addition, the 1992 supplement
includes data not previously presented: (1) sex, race,
geographic distribution, usual industry, and usual occupation,
supplementing mortality data presented in the 1991 report;
(2) number of discharges with silicosis, asbestosis, or coal
workers’ pneumoconiosis from the National Hospital
Discharge Survey; and (3) reports of occupational asthma
and silicosis from the Sentinel Event Notification Systems
for Occupational Risks (SENSOR) Program.

WoRLD Surveillance Report, 1994
www.cdc.gov/niosh/94-120.html

Data presented in the 1994 report originate generally from
programs and activities described in the 1991 and 1992 reports.
The 1994 report is divided into 11 major sections, most containing
both figures and data tables. Ten sections summarize mortality
and morbidity data and other information, such as occupational
exposures, for types of pneumoconiosis, malignant neoplasms
of'the pleura, hypersensitivity pneumonitis, occupational asthma,
and other lung conditions. The final section provides data from
the Association of Occupational and Environmental Clinics
(AOEC) Disease Surveillance Database. The 1994 report
contains major additions, including previously unreported data,
such as those from the National Health Interview Survey (NHIS)
and the AOEC, and additional statistical measures, such as
proportionate mortality ratios, both crude and age-adjusted rates
at national and state levels, and years of potential life lost to age
65 and to life expectancy.

v

WoRLD Surveillance Report, 1996
www.cdce.gov/niosh/w7wrld96.html

The 1996 report focuses entirely on pneumoconiosis mortality
and related exposures, providing updated mortality data from
1968 through 1992. It has three sections: (1) a section that
describes data highlights and data limitations; (2) a section
that updates and expands national data provided in the 1994
report; and (3) a section that provides detailed profiles of
relevant data for each state in the U.S. Surveillance data
include counts, crude and age-adjusted rates, years of potential
life lost, and proportionate mortality ratios by industry and
occupation. The 1996 report presents detailed tables of
pneumoconiosis mortality data for each state and for the
District of Columbia, as well as for counties within each state.
It also presents county-level maps showing the geographic
distribution of mortality for each pneumoconiosis and showing
results of federal occupational exposure inspection sampling
for agents that cause pneumoconiosis.

WoRLD Surveillance Report, 1999
www.cdc.gov/niosh/W99front.html

The 1999 report is similar in content and organization to the
1994 WoRLD Surveillance Report. 1t is structured into three
sections with 13 sub-sections which summarize mortality and
morbidity data and other information, such as occupational
exposures, for each type of pneumoconiosis and all
pneumoconioses, malignant neoplasms of the pleura,
hypersensitivity pneumonitis, occupational asthma, and other
lung conditions. Major additions were sub-sections for
pulmonary tuberculosis and chronic obstructive pulmonary
disease. Mortality data published in the 1994 and 1996 World
Surveillance Reports are updated through 1996. The 1994
report contains major additions, including previously
unreported data, such as that from the National Health and
Nutrition Examination Survey (NHANES). Reports of
occupational asthma and silicosis from the Sentinel Event
Notification Systems for Occupational Risks (SENSOR)
Program are updated through 1995; updated summaries from
the Association of Occupational and Environmental Clinics
(AOEQC) are provided for 1991-1996.
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CDC
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CIC
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DRDS
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ICD
ILO
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confidence interval
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forced expiratory volume in one second
geometric mean
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Integrated Management Information System
lower confidence limit
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Morbidity and Mortality Weekly Report
metal/nonmetal mine data

millions of particles per cubic foot

MRE
MSHA
NCHS
n.e.c.

NHANES

NHDS
NIOSH

n.o.s.
OA
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PEFR
PEL
PHS
PMF
PMR
PPD
REL
RADS
SIC
SSA
SENSOR

SOP
SUDAAN®
TLV®
TWA

UCL
WOHL
WoRLD
WRA
YPLL

Mining Research Establishment

Mine Safety and Health Administration
National Center for Health Statistics
not elsewhere classified

National Health and Nutrition Examination
Survey

National Hospital Discharge Survey

National Institute for Occupational Safety
and Health

not otherwise specified
occupational asthma

Occupational Safety and Health
Administration

peak expiratory flow rate

permissible exposure limit

Public Health Service

progressive massive fibrosis
proportionate mortality ratio

purified protein derivative

NIOSH recommended exposure limit
reactive airways dysfunction syndrome
Standard Industrial Classification
Social Security Administration

Sentinel Event Notification Systems for
Occupational Risks

standard operating procedure

Survey Data Analysis (software)

Threshold Limit Value

time-weighted average

upper confidence limit

Wisconsin Occupational Health Laboratory
Work-Related Lung Disease

work-related asthma

years of potential life lost
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Selected Highlights

The following paragraphs highlight selected
findings based on data from the United States
presented in this and previous WoRLD Surveillance
Reports.

Asbestosis and Related Exposures

* Asbestosis deaths among U.S. residents age 15
and over have increased from fewer than 100 in
1968 to more than 1,250 annually in 1999, the most
recent year for which data are available, with no
apparent leveling off of this trend. (Figure 1-1)

* Over the 10-year period from 1990 to 1999,
there were more than 10,000 asbestosis deaths and

annual asbestosis death counts increased by one-
third. (Table 1-1)

* During the 10-year period from 1990 to 1999,
asbestosis deaths represented about one-third of all
pneumoconiosis deaths. (Table 6-6)

e For 1998 and for 1999, asbestosis deaths
outnumbered coal workers’ pneumoconiosis (CWP)
deaths, displacing CWP as the most frequent type
of pneumoconiosis death. (Tables 1-1, 2-1, 6-1)

» Asbestosis was designated as the underlying
cause of death in one-third of all asbestosis deaths
from 1990 to 1999. (Table 1-1)

* Residents of California, Pennsylvania, New
Jersey, Texas, Florida, Washington, and Virginia
together accounted for nearly half of all asbestosis
deaths in the 1990 to 1999 period. (Table 1-4)

» For the period from 1985 to 1999, four counties
(one in Virginia, one in Texas, one in Mississippi,
and one in New Jersey) had age-adjusted asbestosis
mortality rates that exceeded the national rate by
more than 20-fold. (Table 1-10)

» Based on a large subset of the national data for
which decedents’ usual occupation and industry
information was available, the construction industry

accounted for one-fourth of decedents with
asbestosis from 1990 through 1999. Apart from
construction, asbestosis deaths were reported in a
wide range of industries, with no particular industry
predominating. Similarly, no one occupation
emerged as being particularly common, though the
most frequently listed occupational group was
plumbers, pipefitters, and steamfitters. (Tables 1-
6, 1-7)

e From 1990 to 1999, decedents whose death
certificate indicated that they worked in the
miscellaneous nonmetallic mineral and stone
products industry or the ship and boat building and
repairing industry had proportionate asbestosis
mortality more than 15 times higher than that of all
industries combined. (Table 1-8)

e From 1990 to 1999, decedents whose death
certificate indicated that they were insulation
workers or boilermakers had proportionate
asbestosis mortality 20 times higher than that in all
occupations combined. (Table 1-9)

» Hospital discharges associated with asbestosis
have been rising rapidly between 1995 and 2000.
(Table 1-11)

* Data from the Occupational Safety and Health
Administration (OSHA) and the Mine Safety and
Health Administration (MSHA) indicate a trend
towards lower exposure levels from 1979 to 1999,
concomitant with mandated reductions in the OSHA
permissible exposure limit (PEL). (Figure 1-5,
Table 1-12)

* For the period 1990 to 1999, less than 5% of
the MSHA and OSHA asbestos exposures
exceeded the recommended exposure limit
(REL). The miscellaneous nonmetallic mineral
and stone products industry, which had the
highest proportionate mortality ratio (PMR) for
asbestosis, also had the highest geometric mean
exposure and the highest percent of exposures
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exceeding the PEL and REL (26% and 41%,
respectively). (Table 1-13)

Coal Workers’ Pneumoconiosis (CWP) and
Related Exposures

* CWP deaths among U.S. residents age 15 and
over continue a long-term decline, from well over
2,500 deaths annually in the early 1980s to just over
1,000 in the late 1990s. (Figure 2-1)

« Similarly, among active underground coal
miners examined in a federally-administered CWP
screening program, the prevalence of radiographically
evident CWP continues to decline — from over 10%
in the early 1970s to less than 2% in the late 1990s.
(Table 2-12, Figure 2-5)

+ CWP deaths accounted for nearly half of
pneumoconiosis deaths during the 10-year period
from 1990 to 1999, clearly outnumbering deaths
associated with other types of pneumoconiosis.
(Table 6-6)

+ CWP was designated as the underlying cause
of death in over one-third of all CWP deaths from
1990 to 1999. (Table 2-1)

* For the decade from 1990 to 1999, more than
three-fourths of all CWP decedents were residents
of Pennsylvania, West Virginia, Virginia, and
Kentucky. Pennsylvania alone accounted for about
half of all CWP deaths in this period. (Table 2-4)

» For the period from 1985 to 1999, four counties
(one in Virginia, one in Pennsylvania, and two in
West Virginia) had age-adjusted CWP mortality
rates that exceeded the national rate by more than
100-fold. (Table 2-10)

* Alarge majority of CWP deaths are associated
with employment in the coal mining industry, for
which proportionate CWP mortality was more than
50 times higher than that of all occupations
combined. (Tables 2-6, 2-8)
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* Federal “Black Lung” Program payments totaled
more the $1.5 billion for nearly 190,000 beneficiaries
in 1999. These figures reflect a continuing slow
decline from over $1.8 billion paid out for over
500,000 beneficiaries in 1980. The number of
beneficiaries is now about one-third of what it was
in 1980. (Table 2-13)

* Data from MSHA indicate that from the early
1980s to 1999 the underground coal mining industry
experienced little change in level of exposure to
respirable coal mine dust. Surface mine exposure
levels have also remained fairly steady although there
is some evidence of a decline in exposure levels since
the early 1990s. (Figure 2-7, Table 2-14)

* During the period 1995 to 1999, one-fourth of
coal mine dust exposures recorded by MSHA
exceeded the REL. (Tables 2-15, 2-16)

Silicosis and Related Exposures

+ Silicosis deaths among U.S. residents age 15
and over represented nearly 8% of all
pneumoconiosis deaths in the U.S. during the 10-
year period from 1990 to 1999. (Table 6-6)

* Over the past several decades, silicosis mortality
has declined, from well over 1,000 deaths annually
in the late 1960s to fewer than 200 per year in the
late 1990s. (Figure 3-1)

 Silicosis was designated as the underlying cause
of death in half of all silicosis deaths from 1990 to
1999. (Table 3-1)

» Compared to asbestosis, CWP, and byssinosis,
silicosis mortality appears to be somewhat less
concentrated by geographic region or by industry.
However, Pennsylvania, alone, accounts for nearly
18% of silicosis deaths for the 1990-1999 period,
ranking first among all states in number of silicosis
deaths and fourth in age-adjusted silicosis mortality
rate behind West Virginia, Vermont, and Colorado.
(Tables 3-4, 3-5)
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» For the period from 1985 to 1999, six counties
(two in North Carolina and one each in Montana,
Idaho, Colorado, and Georgia) had age-adjusted
silicosis mortality rates that exceeded the national
rate by more than 25-fold. (Table 3-10)

» Based on a large subset of the national data for
which decedents’ usual occupation and industry
information was available, the construction and
mining industries accounted for at least one-third
of decedents with silicosis from 1990 through 1999.
(Table 3-6)

* Throughout the 1990-1999 period, silicosis
mortality rates were higher among black males than
among white males. (Table 3-2)

* Based on data from the SENSOR silicosis
programs in Michigan, New Jersey, and Ohio, more
than 8% of confirmed silicosis cases for which
duration of exposure was ascertained had less than

10 years of occupational exposure to silica dust.
(Table 3-13)

+ Data from MSHA indicate that from 1979 to
1999 respirable quartz exposure levels have
remained relatively constant in the coal mining
industry. Levels in the metal mining and nonmetallic
mining and quarrying industries appear to have
declined from 1979 to 1987, increased substantially
in 1988 when MSHA implemented a different quartz
analytical standard, declined from 1989 to 1995 and
increased thereafter. Data from OSHA indicate that
from 1979 to 1999 respirable quartz exposure levels
have declined in the non-mining industries during
the period 1989 to 1992 when the OSHA PEL was
changed from a formula for respirable dust
containing quartz to a respirable quartz
concentration of 0.1 mg/m*. (Figures 3-6a, 3-6b,
Tables 3-16a, 3-16b, 3-20)

* For the overall period 1993 to 1999, the
percentages of exposures greater than the PEL were
about 29% in coal mining, about 6% in metal mining

and nonmetallic mining and quarrying industries,
and 31% in other industries. (Tables 3-18 to 3-20)

» Forthe overall period 1990 to 1999, miscellaneous
nonmetallic mineral and stone products, iron and steel
foundpries, and structural clay products were the
industries with elevated PMRs for silicosis in which
at least 29% of their exposures exceeded the PEL and
about halfexceeded the REL. The coal mining industry
had an elevated PMR for silicosis and about 30% of
its exposures exceeded the MSHA PEL. (Tables 3-8,
3-17)

» For the period 1993 to 1999, Indiana, Virginia,
Tennessee, West Virginia, Oklahoma, Kentucky,
Arizona, and Alabama had geometric mean respirable
quartz exposure levels in the coal mining industry
which exceeded 0.05 mg/m® MRE and at least 10
samples analyzed by MSHA. (Table 3-18, Figure 3-7)

* For the period 1993 to 1999, 16 states had
geometric mean respirable quartz exposure levels
in non-mining industries which exceeded the REL
of 0.05 mg/m® and at least 10 samples analyzed by
OSHA. (Table 3-20, Figure 3-9)

Byssinosis and Related Exposures

* In comparison with other pneumoconioses,
byssinosis deaths among U.S. residents age 15 and
over (as enumerated from death certificate data)
remain very few — fewer than 20 annually since
1990, and fewer than 10 annually in 1998 and 1999.
(Table 4-1)

* Nearly one-third of byssinosis decedents in the
1990 to 1999 period were female. (Table 4-1)

» Byssinosis was designated as the underlying
cause of death in about half of all byssinosis deaths
from 1990 to 1999. (Table 4-1)

* Over one-half of byssinosis decedents in the
period from 1990 to 1999 were residents of North
Carolina, South Carolina, and Georgia. (Table 4-4)
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» For the period from 1985 to 1999, three counties
(all in North Carolina) had age-adjusted byssinosis
mortality rates that exceeded the national rate by
more than 50-fold. (Table 4-10)

* Only one industry — yarn, thread, and fabric
mills — was associated with a significantly high
byssinosis mortality for the 1990 to 1999 period.
(Table 4-8)

» Although cotton dust exposure data are sparse,
nearly one-third of the exposures measured by
OSHA exceeded the REL for the period 1990 to
1999. (Table 4-12)

Unspecified/Other Pneumoconioses

* The pattern of deaths from unspecified/other
pneumoconioses, which account for 10% of all
pneumoconiosis deaths during the 1990-1999
period, tends to resemble coal workers’
pneumoconiosis (and, less so, silicosis) mortality
with respect to geographic distribution, a similar
peak in 1972, and similar occupations and
industries associated with high PMRs. This
indicates that most unspecified pneumoconiosis
deaths are likely to be CWP deaths. (Tables 5-1,
5-4, 5-8, 5-9, 6-6)

* For each year from 1979 to 1999, at least five
percent of OSHA iron oxide fume exposures
exceeded the REL. (Table 5-11)

All Pneumoconioses and Related Exposures

* During the 10-year period from 1990 to 1999,
there were more than 31,000 pneumoconiosis deaths
nationwide, accounting for more than 300,000 years
of potential life lost. (Tables 6-1, 6-3)

* Overall pneumoconiosis mortality in the U.S.
has been gradually declining over the past two-and-
one-half decades, from a peak of more than 5,000
deaths in 1972 to 2,745 pneumoconiosis deaths in
1999. (Figure 6-1, Table 6-1)

Xxvi

* Pneumoconiosis was designated as the
underlying cause of death in over one-third of all
pneumoconiosis deaths from 1990 to 1999. (Table
6-1)

* The pattern of all pneumoconiosis mortality is
largely influenced by coal workers’ pneumoconiosis
(CWP), given that certified CWP deaths represent
nearly half of all pneumoconiosis deaths from 1990
to 1999. However, asbestosis deaths have been
increasing and exceeded CWP deaths in 1998 and
1999. (Tables 1-1, 2-1, 6-6)

* Based on a major survey of private industry
employers, annual estimates for the number of new
cases of pneumoconiosis over the late 1990s have
ranged from 1,700 to 3,500 among employees.
There is no clear trend in these estimates since 1980.
The highest estimated rates have been consistently
associated with mining, particularly with coal
mining. (Tables 6-12 to 6-14)

* For the overall period 1990 to 1999, the coal
mining industry had the highest PMR (33) for
pneumoconiosis and over one-fourth of its
exposures exceeded the REL. (Table 6-16)

Malignant Mesothelioma

« There were nearly 2,500 malignant
mesothelioma deaths among U.S. residents age 15
and over in 1999. (Table 7-1)

* Mesothelioma was designated as the underlying
cause of death in nearly 95% of all malignant
mesothelioma deaths in 1999. (Table 7-1)

* Nearly 20% of mesothelioma decedents were
female. (Table 7-1)

e For 1999, more than one-third of mesothelioma
decedents were residents of just five states
(California, Florida, Pennsylvania, New York and
Ohio). (Table 7- 4)
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* For 1999, seven counties (two in Virginia, and
one each in Ohio, Maine, New Jersey, Mississippi,
and Michigan) had age-adjusted malignant
mesothelioma mortality rates that exceeded the
national rate by more than 5-fold. (Table 7-9)

» Based on a large subset of the national data for
which decedents’ usual occupation and industry
information was available, the construction industry
accounted for nearly 15% of decedents with
malignant mesothelioma in 1999. (Table 7-5)

* In addition to the construction industry, other
industries associated with significantly increased
mesothelioma mortality in 1999 include: ship and
boat building and repairing; industrial and
miscellaneous chemicals; petroleum refining; and
electric light and power. (Table 7-7)

* Occupations associated with significantly
elevated mesothelioma mortality in 1999 include:
plumbers, pipefitters, and steamfitters; mechanical
engineers; electricians; and elementary school
teachers. (Table 7-8)

Hypersensitivity Pneumonitis (HP)

 The annual number of hypersensitivity
pneumonitis (HP) deaths has been generally
increasing, from less than 20 per year in 1979 to 57
in 1999. (Figure 8-1, Table 8-1)

» HP was designated as the underlying cause of
death in two-thirds of all HP deaths from 1990 to
1999. (Table 8-1)

* The highest HP mortality rates for the 1990-
1999 period are in the upper Midwest, northern
Plains, Mountain, and New England states. (Table

8-5)

* For the 1985-1999 period, two counties in
Wisconsin had age-adjusted HP mortality rates that
exceeded the national rate by more than 5-fold.
(Table 8-10)

* For the 1990-1999 period, Agricultural
production industries (both livestock and crops)
and farmers, except horticulture were associated
with significantly elevated PMRs for HP. (Tables
8-8, 8-9)

Asthma

 For the 1990-1999 period, agriculture
production, livestock and farm machinery and
equipment were associated with the highest
proportionate mortality ratios for asthma. Among
the other top five industries with significantly
elevated PMRs for asthma were: child day care
services; drug stores; and health services, not
elsewhere classified. Among the top ten industries
associated with significantly elevated PMRs for
asthma are two others related to the health care
industry: hospitals and offices and clinics of
physicians. (Table 9-1)

* For the 1990-1999 period, half of the 23
occupational groups associated with significantly
elevated PMRs for asthma were related to health
care and education. (Table 9-2)

» Public health surveillance programs in four
states (California, Massachusetts, Michigan, and
New Jersey) have identified over 2,500 cases of
work-related asthma over a recent seven-year period
(1993-1999). About 80% represented asthma
caused by occupational exposure, while 20%
represented preexisting asthma aggravated by
occupational exposure. (Table 9-3)

* Of all the work-related asthma cases from
California, Massachusetts, Michigan, and New
Jersey associated with various categories of reported
putative agents for 1993-1999, 20% were associated
with miscellaneous chemicals, 12% with cleaning
materials, 11% with mineral and inorganic dust,
10% with indoor air pollutants, and 4% with welding
exposures, among others. (Figure 9-1)
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» Based on a recent national survey of the U.S.
population in which respondents’ current industry
was ascertained, elementary and secondary schools
and colleges was the current industry sector
associated with an estimated asthma prevalence
among nonsmokers that significantly exceeded the
estimated 8% prevalence of asthma among all U.S.
adult nonsmokers. (Table 9-8)

* Based on the survey noted above, teachers,
librarians and counselors was the current
occupation associated with estimated asthma
prevalence among nonsmokers that significantly
exceeded the estimated 8% prevalence of asthma
among all U.S. adult nonsmokers. (Table 9-11)

Chronic Obstructive Pulmonary Disease
(COPD)

* Coal mining led the list of industries with
significantly elevated PMRs for COPD in 1999.
Two other mining sectors were in the top five
industries for COPD mortality, as were trucking

service and automotive repair and related services.
(Table 10-1)

* The top five occupations for COPD mortality
in 1999 included: washing, cleaning, and pickling
machine operators; helpers, mechanics and
repairers; textile cutting machine operators; mining
machine operators; and construction trades, not
elsewhere classified. (Table 10-2)

Respiratory Conditions due to Toxic Agents

» Based on a major survey of private employers,
the average annual estimated number of new cases
of respiratory conditions due to toxic agents has
decreased to approximately 15,000 for 1999 and
2000, down from annual estimates of about 25,000
in the early and mid-1990s. (Table 11-1)

* The major industry groups associated with the
highest annual estimated rates of work-related
respiratory conditions due to toxic agents in 2000
are manufacturing (3.0 per 10,000 full-time
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workers), services (1.9 per 10,000 full-time
workers), and transportation and public utilities (1.5
per 10,000 full-time workers). The transportation
equipment industry, with annual estimated rates of
about 10 per 10,000, has consistently ranked in the
top three industry sectors during the 1996 to 2000
period. (Tables 11-2, 11-3)

Respiratory Tuberculosis

* Among the industry sectors associated with
significantly elevated tuberculosis mortality in the
1990-1999 period were: health-care industries
(offices and clinics of health practitioners;
hospitals; and miscellaneous personal services);
agricultural production, crops; and industries with
significantly elevated silicosis mortality
(nonmetallic mining and quarrying, except fuel;
metal mining; other primary metal industries; coal
mining; and construction). (Tables 12-1, 3-8)

* Among occupations associated with
significantly elevated tuberculosis mortality in the
1990-1999 period were agricultural occupations
(farm workers and farmers, except horticulture),
sailors and deckhands, garbage collectors, and
occupations associated with significantly elevated
silicosis mortality (crushing and grinding machine
operators, mining machine operators, construction
laborers,; and laborers, except construction).
(Tables 12-2, 3-9)

Lung Cancer

» This edition of the Work-Related Lung Disease
Surveillance Report is the first of the series to
include a section on lung cancer — specifically PMRs
by industry and occupation. A variety of industries
and occupations associated with significantly
elevated lung cancer mortality are listed in this
section. (Tables 13-1, 13-2)

Other Interstitial Pulmonary Diseases

* This edition of the Work-Related Lung Disease
Surveillance Report is the first of the series to
include a section on other interstitial pulmonary
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diseases — specifically PMRs by industry and
occupation. A variety of industries and occupations
associated with significantly elevated other
interstitial pulmonary diseases mortality are listed
in this section. (Tables 14-1, 14-2)

Various Work-Related Respiratory Conditions
+ Data from the Bureau of Labor Statistics Annual
Survey and the Association of Occupational and
Environmental Clinics Database, both of which
include information on a wide range of work-related
respiratory diseases, serve to remind readers that
there is much more to work-related lung disease and
other occupational respiratory diseases than they
might otherwise realize. Data are presented on
work-related upper airway disorders (e.g., allergic
rhinitis, nasal septum perforation), malignant
diseases (e.g., nasal and laryngeal, as well as
pulmonary and pleural), infectious diseases (e.g.,
influenza, pneumonia, and Legionnaires’ disease),

and other respiratory diseases (e.g., pneumonitis,
interstitial fibrosis, etc.). (Tables 15-1 to 15-5)

Smoking Prevalence by Occupation and
Industry

* This edition of the Work-Related Lung Disease
Surveillance Report is the first of the series to
include a section on smoking prevalence by industry
and occupation. Smoking by itself is an important
cause of lung disease and smoking can also
compound the adverse effects of occupational
exposures. Based on recent data from the National
Health Interview Survey, estimated smoking
prevalences range widely from 12% among
elementary and secondary schools and colleges
workers to over 40% among repair services
workers.  Similar wide-ranging smoking
prevalences are seen among occupational groups.
(Tables 16-1 to 16-6)
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In addition to the following cautions, readers should
see Appendix A for other limitations relating to
specific sources of data presented in this report.

General

+ Inthisreport, every reasonable attempt has been
made with the available resources to present
comprehensive data on health outcomes and
exposures of relevance to work-related lung
diseases. The data are drawn from the major
existing databases. However, other data may exist
which would improve the completeness and
reliability of the findings presented in this report.
Readers who are aware of other data that should be
considered for inclusion in future editions are
encouraged to make their suggestions known (see
Preface for contact information).

Statistics in many tables and figures in this report
are based on small numbers. Readers are cautioned
that these can be unstable. Hence, inferences should
be drawn with care, and should take the numerical
basis into account.

* A decedent’s or survey respondent’s usual or
current industry and occupation are not always
indicative of the industry and occupation associated
with the exposure responsible for that individual’s
work-related disease. Readers are therefore
cautioned not to make definitive causative
inferences about industries and occupations based
solely on the various mortality and morbidity tables
presented in this report.

Disease Data

»  Work-related respiratory diseases are typically,
though not always, chronic and may also have long
latencies. As reflected in median ages at death
presented in this report for the pneumoconioses,
many affected individuals live to or even beyond
average life expectancy. The fact that many affected
individuals do not die as a direct result of their work-
related respiratory disease led to a decision to
consider all causes of death, underlying and

contributing, in the development of the summary
tables and figures of mortality data presented in this
report. In the absence of national incidence and
prevalence morbidity data specific to occupational
diseases, the intent is to provide a better assessment
of disease occurrence and distribution than would
be possible if consideration were restricted to
underlying causes of death.

» Certifying physicians typically do not list all of
a decedent’s diseases on the death certificate.
Therefore, even though contributing causes of death
are considered, the mortality data presented in this
report probably underestimate the total occurrence
of pneumoconioses and other diseases.

» As with any analysis based on death certificate
data, there is undoubtedly some misclassification
of cause of death. A treating physician may not
correctly diagnose a particular disease during a
patient’s life or, as mentioned above, a certifying
physician may fail to list a correctly diagnosed
disease on the death certificate, particularly if
another disease was directly responsible for the
decedent’s death. In addition, the diagnoses listed
on the death certificate are sometimes miscoded.

» Data that depend, either directly or indirectly,
on physician reporting or recording of
occupational disease diagnoses can be influenced
significantly by the physician’s ability or
willingness to suspect and evaluate a relationship
between work and health. These, in turn, are
influenced by evolving medical/ scientific
information, and by the legal, political, and social
environment. Some factors may lead to increased
diagnosis and recording/reporting (e.g., the Coal
Mine Health and Safety Act of 1969 increasing
recognition and recording of coal workers’
pneumoconiosis), while other factors may reduce
occupational disease recognition or reporting by
physicians (e.g., long latency between a work
exposure and disease development, or concern
about involvement in litigation).
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* Byssinosis and asthma lack the characteristic
fibrosis and associated radiographic appearance
commonly observed in mineral dust
pneumoconioses. In addition, advanced stages of
asthma and byssinosis may be difficult to distinguish
from other chronic obstructive pulmonary diseases,
including those due solely to cigarette smoking. For
both these reasons, under-diagnosis may be more
likely for byssinosis and work-related asthma than
for the radiographically apparent pneumoconioses.

+ Categorization of lung diseases for which
mortality data are presented in this report is limited
by the ICD coding system used for the NCHS
multiple cause of death data. Also, ICD-8, ICD-9,
and ICD-10 disease rubrics differ somewhat for all
types of pneumoconioses (see Appendix C).
However, the effect of ICD changes is not
substantial for most of the diseases under
consideration (e.g., there is no indication of any
changes in the yearly trend in national silicosis
mortality related to changes in the rubrics for the
ICD code related to silicosis).

*  Prior to ICD-10, there was no discrete ICD code
for malignant mesothelioma, a disease strongly
associated with exposure to asbestos. ICD-10
coding of national death data in the United States
began with 1999 deaths; thus, only one year of
malignant mesothelioma data is presented in this
report. Past reports in this Work-Related Lung
Disease Surveillance Report series have presented
data on mortality associated with “malignant
neoplasm of the pleura,” but that former ICD
category lacked specificity and sensitivity for
malignant mesothelioma.

* A general assumption of work-relatedness for
pneumoconiosis deaths is reasonable for
surveillance purposes. However, a very small
proportion of pneumoconiosis decedents may have
developed their disease as a result of non-occupational
(e.g., avocational) exposure to pneumoconiotic
agents.
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» Although respiratory diseases other than the
pneumoconioses can be caused by occupational
exposure to respiratory hazards, it is generally
unreasonable to assume an automatic occupational
etiology because of the strong influence of non-
occupational factors. As a result, readers will note
that the types of mortality tables presented in this
report differ depending on the specific disease.
More comprehensive tables are presented for those
diseases that are highly specific for occupational
etiology, while a more limited approach is used for
diseases that are less likely to be caused solely by
occupational exposure.

* Individuals affected by chronic diseases with
long latency have much more time to change
residences prior to death than individuals affected
by acute diseases with short latency. Thus, state of
residence at death does not necessarily represent the
location of a decedent’s occupational exposure, even
for a death that results directly from occupational
respiratory disease.

» Readers are reminded that only about half the
states provide data on usual industry and occupation
of decedents which meet the National Center for
Health Statistics’ quality criteria for the national
death data files used to develop many of the tables
presented in this report (see Appendix E).

» Apparent differences in mortality rates may
reflect, in part or in whole, geographical as well as
temporal changes in employment patterns affecting
the number of workers at risk to various respiratory
hazards. Denominators used to calculate mortality
rates presented in this report are based on general
population estimates for the location (e.g., national,
state, or county) and for the years in which the deaths
occurred. The resulting rates have clear public
health significance. However, as suggested by some
very high proportionate mortality ratios presented
in this report for specific industrial and occupational
groups, national and state-specific rates typically
represent a dilution of very high mortality among
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exposed groups of workers by very low mortality
within the general population that is not significantly
exposed.

* To comply with current CDC policy, population-
based mortality rates for this edition of the Work-
Related Lung Disease Surveillance Report have
been adjusted to the U.S. Year 2000 Standard
Population. This is a change from prior editions in
which rates were adjusted to the 1940 standard
population. Readers are cautioned that rates are not
directly comparable with those shown in earlier
editions.

* Proportionate mortality ratios (PMRs) reported
in this edition of the Work-Related Lung Disease
Surveillance Report are not directly comparable to
those reported in earlier editions because PMRs in
the current edition have been adjusted for age (in
five-year categories), sex, and race, whereas PMRs
in earlier editions were adjusted only for age (in
20-year categories). Readers are also reminded that,
because of the lack of smoking information in the
national death files, PMRs presented in this report
have not been adjusted for smoking.

* Over the period covered by data presented in
this report, median ages at death have generally
increased for all pneumoconioses. The reader is
cautioned to realize that this increase is the result
of many factors, only one of which may be a general
reduction of disease severity (e.g., due to enhanced
diagnostic sensitivity and fewer severe cases).
Another possible factor is a reduced number of
younger workers at risk due to changing
employment patterns. Reduced mortality from other
causes of death is undoubtedly another important
factor.

» Data from the Coal Workers X-Ray Surveillance
Program (CWXSP) have a number of limitations.
The program is restricted to currently employed
miners and participation rates are generally low.
Disease prevalence estimates may be biased due to

selective participation, and missing or inaccurate
work history information may affect tenure
calculations. Also, radiographic detection of
pneumoconiosis is imperfect. Pathologic disease
in some individuals may not be detected
radiographically and, although rare among working
populations, various non-occupational conditions
may result in radiographic abnormalities consistent
with pneumoconiosis.

* The main usefulness of the Bureau of Labor
Statistics (BLS) Annual Survey of Injuries and
Illnesses is to assess occupational injuries, because
work-attribution of traumatic injuries is typically
quite clear to the employers. In contrast, work-
related diseases are generally under-recognized and
under-reported by employers.

Exposure Data

* The reported OSHA and MSHA exposure data
should be considered provisional and subject to
revision. The samples were collected for regulatory
compliance purposes, rather than for the
surveillance of worker exposures, and therefore may
not represent exposures typically experienced by
workers. Nonetheless, these data provide the best
available national exposure information for
industries in the U.S.

+  MSHA and OSHA data for similar agents are
presented in this report in a parallel format. The
reader is cautioned that MSHA and OSHA are
separate agencies with separate regulatory
jurisdictions over different industries. The number
of compliance samples collected by an agency
depends upon many factors, including the size and
nature of an industry, congressional actions, and
regulatory policies.

» To identify pneumoconiotic agents included in
the MSHA and OSHA data systems, the following
documents were reviewed: Documentation of
TLVs® and BEIs®, 6™ edition (ACGIH7);
Occupational Respiratory Diseases (NIOSH Pub.
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No. 86-102); the Pocket Guide to Chemical Hazards
(NIOSH Pub No. 97-140); and various NIOSH
Criteria Documents. The resulting list of
pneumoconiotic agents (see Table F-1 of Appendix
F) represents those agents associated with the most
prevalent types of pneumoconiosis, but is not
intended to be a complete listing of all agents that
may cause pneumoconiosis.

* Many of the reported geometric mean exposures
include samples that could not be quantified with the
sampling and analytical methods used. Rather than
assume the values of these samples were zero,
estimates of the sample results were used to calculate
the geometric mean. The methods for estimating the
sample result are described in the exposure section,
and readers should keep in mind this uncertainty
underlying the geometric mean concentrations
presented in this report.

» Although OSHA adopted permissible exposure
limits (PELs) of 0.1 mg/m’ for quartz and 0.05 mg/m?
for cristobalite that were enforced from March 1, 1989
through March 22, 1993, neither OSHA nor MSHA
currently has a PEL specific to any form of crystalline
silica. Instead, the relevant PELs are for respirable
dust containing crystalline silica. These PELs take
the form of formulas in which the PEL for respirable
dust is reduced as the crystalline silica content of the
dustincreases. The PEL formulas vary with the agency
and the industry, but, with all of them, the effective
allowable exposure to quartz is less than or equal to
0.1 mg/m* and the effective allowable exposure to
cristobalite is less than or equal to 0.05 mg/m?,
regardless of silica content. Thus, the percentage of
OSHA samples exceeding the PEL is greater in the
years when the formula PEL is applied (in this report,
all years except 1989 through 1993) than it would be
ifa 0.1 mg/m? quartz or 0.05 mg/m? cristobalite PEL
had been applied for these years. Readers should keep
the preceding explanation in mind when considering
data presented in this report showing apparent temporal
discontinuities in the annual percentage of OSHA silica
samples exceeding the PEL.

XXXV

* The percentage of respirable coal mine dust
samples exceeding the PEL was calculated using the
MSHA PEL of2 mg/m’ MRE for respirable coal mine
dust containing no more than 5% quartz. Because the
quartz content could not be reliably identified for most
of the respirable coal mine dust samples, no attempt
was made to use the MSHA formula for reducing the
PEL when the quartz content exceeded 5%. Thus, as
presented in this report, the percentage of respirable
coal mine dust samples exceeding the PEL is a lower
limit, and the actual percentage exceeding the PEL is
very likely higher than reported.

* In addition to samples in which quartz was
identified, the respirable quartz data reported in
Section 3 include MSHA samples identified as:

* nuisance dust, respirable fraction, less than 1%
quartz;

+ unlisted particulate, respirable fraction, less
than 1% quartz; and

» respirable dust (not analyzed or below
detection limit) from metal/nonmetal mines
because, although the samples did not indicate
quartz exposure, they were collected, in part, to
assess exposure to quartz. This provides a more
accurate estimate of the geometric mean exposures
and the percentage of exposures that exceed a PEL
or recommended exposure limit (REL).

* Available exposure data for agents associated with
each type of pneumoconiosis are presented in this
report following the presentation of mortality data for
that same condition. The reader is reminded that the
time period over which the exposure data were
collected does not necessarily correspond to the time
period during which most of the decedents represented
in the mortality data acquired their disease. For most
pneumoconiosis deaths, there is a latency period of at
least several years between first occupational exposure
and onset of disease. Subsequent death typically occurs
many years after disease onset.
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Asbestosis: Mortality

Figure 1-1. Asbestosis: Number of deaths, crude and age-adjusted mortality rates,

U.S. residents age 15 and over, 1968-1999
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NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Figure 1-2. Asbestosis: Age-adjusted mortality rates by state, U.S. residents age 15

and over, 1990-1999
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NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.



Table 1-1. Asbestosis: Number of deaths by sex, race, and age, and median age at death, U.S. residents
age 15 and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths| (%) | Male Female| White Black Other|15-24 25-34 35-44 45-54 55-64  65-74  75-84 85+ | (yrs)
1990 948 | 31.9 901 47 864 78 6 - - 4 18 142 359 336 89 | 74.0
1991 946 | 28.4 908 38 877 63 6 1 - 1 25 114 370 358 77 | 740
1992 959 | 29.6 923 36 898 57 4 - - 3 13 124 371 355 93 | 740
1993 999 | 32.0 969 30 934 58 7 - - 1 20 110 365 396 107 75.0
1994 | 1,060 | 32.2 | 1,026 34 993 62 5 - - 2 21 94 410 422 111 | 75.0
1995 | 1,169 | 30.4 | 1,138 31 | 1,095 69 5 - - 3 24 118 411 477 136 | 75.0
1996 | 1,176 | 30.4 | 1,123 53 | 1,088 84 4 - - 3 16 104 428 480 145 | 75.0
1997 | 1,171 | 346 | 1,128 43 | 1,106 60 5 - - - 15 95 363 516 182 | 77.0
1998 | 1,221 | 375 | 1177 44 | 1,153 62 6 - 1 1 11 97 394 524 193 | 76.0
1999 1,265 | 35.7 1,225 40 1,190 64 11 — - - 15 89 390 563 208 77.0
TOTAL 10,914 | 325 | 10,518 396 |10,198 657 59 1 1 18 178 1,087 3861 4427 1341 | 75.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data.

MQUDLIOY :S1S03S2qS}



Asbestosis: Mortality

Table 1-2. Asbestosis: Mortality rates (per million population) by race and sex,
U.S. residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 4.85 10.23 0.51 7.40 0.17 1.44 0.27
1991 4.80 10.42 0.42 5.86 0.16 1.66 -
1992 4.82 10.63 0.37 5.00 0.32 1.06 -
1993 4,97 11.03 0.32 5.19 0.16 1.82 -
1994 5.22 11.62 0.35 5.38 0.23 1.26 -
1995 5.70 12.74 0.35 6.19 - 1.23 -
1996 5.67 12.26 0.57 7.22 0.15 0.93 -
1997 5.58 12.49 0.44 4.93 0.22 1.13 -
1998 5.75 12.94 0.45 5.09 0.15 1.09 0.28
1999 5.90 13.28 0.42 5.26 0.07 2.33 -
1990-1999 5.32 11.76 0.42 5.70 0.16 1.40 0.04

Age-Adjusted Mortality Rate

1990 5.04 12.34 0.43 12.59 0.18 3.43 0.40
1991 4.94 12.31 0.35 10.25 0.19 3.23 -
1992 4.93 12.54 0.30 8.51 0.38 1.94 -
1993 5.08 13.05 0.27 9.37 0.22 3.53 -
1994 5.30 13.57 0.29 8.96 0.31 2.58 -
1995 5.79 14.78 0.28 11.74 - 2.66 -
1996 5.73 1421 0.46 12.30 0.18 1.89 -
1997 5.66 14.69 0.35 8.59 0.29 2.35 -
1998 5.78 14.89 0.36 9.08 0.19 1.87 0.36
1999 5.93 15.17 0.34 9.97 0.09 3.83 -
1990-1999 5.41 13.76 0.34 10.10 0.20 2.78 0.08

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.



Asbestosis: Mortality

Table 1-3. Asbestosis: Years of potential life lost to age 65 and to life expectancy by
race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 930 25 90 25 10 - 1,080
1991 845 30 130 - 10 - 1,015
1992 780 15 50 30 15 - 890
1993 820 20 35 - - - 875
1994 710 15 110 - - - 835
1995 930 10 55 - 30 - 1,025
1996 715 25 70 - 25 - 835
1997 660 - 40 - - - 700
1998 605 45 50 - 10 - 710
1999 585 10 50 - 25 - 670
Total 7,580 195 680 55 125 - 8,635

Years of Potential Life Lost to Life Expectancy

1990 9,038 558 771 51 70 14 10,502
1991 9,294 466 664 28 87 - 10,539
1992 9,419 392 546 81 66 - 10,504
1993 9,541 357 529 17 87 - 10,531
1994 10,074 353 657 29 59 - 11,172
1995 11,245 351 637 - 87 - 12,320
1996 10,741 571 840 28 67 - 12,247
1997 10,652 408 582 30 54 - 11,726
1998 11,189 457 593 23 75 9 12,346
1999 11,436 407 592 14 170 — 12,619
Total 102,629 4,320 6,411 301 822 23 114,506

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.



Asbestosis: Mortality

Table 1-4. Asbestosis: Number of deaths by state, U.S. residents age 15 and over,
1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total
Alabama 21 23 18 23 29 36 43 41 40 44 318
Alaska 1 1 1 2 2 - 2 2 5 2 18
Arizona 6 6 8 12 9 13 13 15 12 21 115
Arkansas 4 6 5 9 5 9 6 6 5 7 62
California 102 94 95 93 101 113 100 104 91 107 1,000
Colorado 4 5 4 7 12 6 13 9 6 7 73
Connecticut 11 14 17 8 7 13 18 13 12 15 128
Delaware 6 14 8 8 12 10 10 7 13 21 109
District of Columbia - 1 - 1 2 - 1 - - - 5
Florida 43 54 52 39 60 67 84 61 65 95 620
Georgia 13 10 18 9 12 11 9 12 15 16 125
Hawaii 3 4 4 1 2 5 1 1 1 1 23
Idaho 4 6 3 2 3 4 4 4 3 7 40
Illinois 18 20 21 24 22 21 17 22 28 25 218
Indiana 8 4 4 4 6 6 7 7 11 7 64
lowa 4 3 7 3 8 8 4 3 9 5 54
Kansas 2 3 7 9 5 10 6 6 4 4 56
Kentucky 1 5 5 11 5 3 9 12 10 4 65
Louisiana 20 20 14 20 15 18 20 21 27 19 194
Maine 17 8 8 13 12 8 6 8 16 15 111
Maryland 36 27 33 35 44 53 50 43 45 46 412
Massachusetts 36 27 48 25 45 40 39 43 40 37 380
Michigan 17 15 16 16 17 27 21 24 16 30 199
Minnesota 8 6 17 19 17 18 7 12 18 20 142
Mississippi 16 25 25 20 25 34 33 31 25 27 261
Missouri 9 11 14 18 13 11 11 11 13 13 124
Montana 6 2 4 4 4 - 4 2 6 2 34
Nebraska S S 2 6 4 4 2 5 1 6 36
Nevada 2 3 1 3 6 5 5 3 7 7 42
New Hampshire 2 1 4 8 6 6 4 7 6 6 50
New Jersey 115 93 80 80 81 93 109 78 93 93 915
New Mexico 2 3 1 3 6 8 2 1 1 4 31
New York 44 37 30 26 34 43 42 46 47 54 403
North Carolina 25 21 25 12 32 29 33 37 50 34 298
North Dakota - 3 - 2 3 - 3 3 2 4 20
Ohio 27 24 32 29 31 35 43 43 31 45 340
Oklahoma 6 6 5 1 5 5 5 8 9 6 56
Oregon 12 22 22 29 26 18 30 21 33 31 244
Pennsylvania 67 83 100 114 90 114 106 112 99 77 962
Rhode Island 7 1 5 4 6 5 2 4 9 4 47
South Carolina 11 8 13 21 13 17 18 24 23 19 167
South Dakota - - - - - - 8 - - 1 4
Tennessee 6 8 4 8 13 12 14 18 16 12 111
Texas 91 95 54 72 80 93 87 88 98 80 838
Utah 3 - 4 5 2 4 5 7 - 6 36
Vermont 1 - 3 3 - 2 2 1 2 2 16
Virginia 47 36 43 47 38 44 37 41 55 60 448
Washington 34 50 40 59 60 44 48 56 60 75 526
West Virginia 17 20 28 18 20 32 32 34 28 27 256
Wisconsin 9 11 6 10 9 10 3 13 13 15 99
Wyoming 1 4 1 4 1 2 3 1 2 - 19
TOTAL 948 946 959 999 1,060 1,169 1,176 1,171 1,221 1,265 10,914

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Asbestosis: Mortality

Table 1-5. Asbestosis: Number of deaths, mortality rates (per million population), and
years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 318 12 9.59 10 9.29 11 4,047 12 12.7 8
Alaska 18 48 412 24 10.62 8 242 47 134 2
Arizona 115 25 3.54 29 3.48 31 1,358 26 11.8 28
Arkansas 62 33 3.21 32 2.82 35 819 31 13.2 3
California 1,000 1 4.10 25 4.90 21 11,489 1 115 38
Colorado 73 30 2.52 40 3.10 33 905 30 12.4 14
Connecticut 128 22 4.86 22 4.67 23 1,548 23 12.1 19
Delaware 109 28 19.29 1 20.63 1 1,311 27 12.0 23
District of Columbia 5 50 1.08 50 1.12 50 57 50 11.3 40
Florida 620 5 5.40 18 4.05 26 7,087 5 11.4 39
Georgia 125 23 2.25 46 2.75 38 1,641 22 13.1 4
Hawaii 23 45 2.49 42 2.89 34 285 45 12.4 14
Idaho 40 40 4.65 23 4,59 24 453 40 11.3 40
Illinois 218 17 2.37 45 2.37 44 2,579 17 11.8 28
Indiana 64 32 1.42 49 1.41 49 778 33 12.2 18
lowa 54 36 2.44 44 2.02 48 654 35 12.1 19
Kansas 56 34 2.84 35 2.55 42 649 36 11.6 35
Kentucky 65 31 2.15 48 2.13 46 782 32 12.0 23
Louisiana 194 19 5.96 13 6.55 16 2,466 19 12.7 8
Maine 111 26 11.38 6 10.75 7 1,216 28 11.0 44
Maryland 412 8 10.35 7 12.40 6 5,219 8 12.7 8
Massachusetts 380 10 7.76 12 7.47 13 4,165 11 11.0 44
Michigan 199 18 2.69 37 2.79 36 2,575 18 12.9 7
Minnesota 142 21 4.01 27 4.01 27 1,774 21 125 13
Mississippi 261 14 12.81 4 12.71 5 3,398 14 13.0 6
Missouri 124 24 2.99 33 2.69 40 1,505 24 12.1 19
Montana 34 43 5.11 21 4.87 22 407 41 12.0 23
Nebraska 36 41 2.87 34 2.46 43 367 43 10.2 51
Nevada 42 39 3.49 31 4.26 25 528 39 12.6 12
New Hampshire 50 37 5.56 17 6.17 18 580 37 11.6 35
New Jersey 915 3 14.39 3 14.31 3 10,230 3 11.2 43
New Mexico 31 44 2.46 43 2.73 39 365 44 11.8 28
New York 403 9 2.79 36 2.79 36 4,752 9 11.8 28
North Carolina 298 13 5.21 20 5.46 19 3,702 13 12.4 14
North Dakota 20 46 4.08 26 3.63 30 271 46 135 1
Ohio 340 11 3.91 28 3.82 28 4,446 10 13.1 4
Oklahoma 56 34 2.21 47 2.05 47 668 34 11.9 27
Oregon 244 16 9.94 9 9.32 10 2,604 16 10.7 47
Pennsylvania 962 2 9.97 8 8.53 12 11,316 2 11.8 28
Rhode Island 47 38 5.89 15 5.21 20 546 38 11.6 35
South Carolina 167 20 5.85 16 6.62 15 1,967 20 11.8 28
South Dakota 4 51 0.73 51 0.60 51 45 51 11.3 40
Tennessee 111 26 2.68 39 2.69 40 1,404 25 12.7 8
Texas 838 4 5.92 14 7.11 14 10,131 4 12.1 19
Utah 36 41 2.69 37 3.42 32 380 42 10.6 48
Vermont 16 49 3.50 30 3.73 29 174 49 10.9 46
Virginia 448 7 8.56 11 10.50 9 5,259 7 11.7 34
Washington 526 6 12.50 5 13.49 4 5,490 6 10.4 49
West Virginia 256 15 17.60 2 15.29 2 3,074 15 12.0 23
Wisconsin 99 29 2.50 41 2.35 45 1,215 29 12.3 17
Wyoming 19 47 5.31 19 6.27 17 198 48 10.4 49

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Asbestosis: Mortality

Table 1-6. Asbestosis: Most frequently recorded industries on death certificate,
U.S. residents age 15 and over, selected states and years, 1990-1999

CIC Industry Number of Deaths Percent
060  Construction 702 24.6
360  Ship and boat building and repairing 171 6.0
192 Industrial and miscellaneous chemicals 124 4.3
400 Railroads 89 3.1
262  Miscellaneous nonmetallic and stone products 75 2.6
901  General government, n.e.c. 71 2.5
270  Blast furnaces, steelworks, rolling and finishing mills 67 2.3
392  Not specified manufacturing industries 61 2.1
460  Electric light and power 55 1.9
842  Elementary and secondary schools 53 1.9

All other industries 1,286 45.0

Industry not reported 105 3.7

TOTAL 2,859 100.0

CIC - Census Industry Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation

codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 1-7. Asbestosis: Most frequently recorded occupations on death certificate,
U.S. residents age 15 and over, selected states and years, 1990-1999

COC Occupation Number of Deaths Percent
585  Plumbers, pipefitters, and steamfitters 238 8.3
019  Managers and administrators, n.e.c. 129 4.5
575  Electricians 125 4.4
567  Carpenters 120 4.2
593  Insulation workers 108 3.8
889  Laborers, except construction 95 3.3
633  Supervisors, production occupations 85 3.0
783  Welders and cutters 78 2.7
453  Janitors and cleaners 74 2.6
804  Truck drivers 66 2.3

All other occupations 1,639 57.3

Occupation not reported 102 3.6

TOTAL 2,859 100.0
COC - Census Occupation Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation

codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.



Asbestosis: Mortality

Table 1-8. Asbestosis: Proportionate mortality ratio (PMR) adjusted for age, sex,
and race by usual industry, U.S. residents age 15 and over, selected states and years,
1990-1999

Number 95% Confidence Interval
CIC Industry of Deaths PMR LCL UCL
262  Miscellaneous nonmetallic mineral and stone products 75 16.39 13.00 20.70
360  Ship and boat building and repairing 171 15.70 13.48 18.29
502  Lumber and construction materials 20 6.95 4.24 10.75
192 Industrial and miscellaneous chemicals 124 4.78 4.00 5.73
211 Other rubber products, and plastics footwear and belting 40 431 3.08 5.87
462  Electric and gas, and other combinations 14 3.05 1.66 5.11
180  Plastics, synthetics, and resins 12 2.80 1.44 4.89
200  Petroleum refining 31 2.74 1.86 3.89
272 Primary aluminum industries 16 2.65 1.52 431
460  Electric light and power 55 2.65 2.02 3.48
250  Glass and glass products 30 2.58 1.74 3.68
881  Membership organizations 13 2.47 1.31 4.22
060  Construction 702 2.38 221 2.57
282  Fabricated structural metal products 28 2.29 1.52 3.30
420  Water transportation 24 2.28 1.46 3.39
210  Tires and inner tubes 15 2.23 1.25 3.69
400  Railroads 89 1.64 1.33 2.03
270  Blast furnaces, steelworks, rolling and finishing mills 67 1.30 1.02 1.67
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Asbestosis: Mortality

Table 1-9. Asbestosis: Proportionate mortality ratio (PMR) adjusted for age, sex,
and race by usual occupation, U.S. residents age 15 and over, selected states and
years, 1990-1999

Number 95% Confidence Interval

COC Occupation of Deaths PMR LCL UCL

593  Insulation workers 108 84.30 69.54 102.28
643  Boilermakers 59 20.26 15.59 26.38
585  Plumbers, pipefitters, and steamfitters 238 9.38 8.25 10.68
058  Marine and naval architects 7 8.25 3.31 17.01
646  Lay-out workers 7 8.21 3.30 16.92
584  Plasterers 9 6.43 2.95 12.20
676  Patternmakers, lay-out workers, and cutters 5 6.34 2.05 14.82
653  Sheet metal workers 53 6.14 4.66 8.12
557  Supervisors: plumbers, pipefitters, and steamfitters 7 5.34 2.14 11.01
224 Chemical technicians 8 4.89 2.11 9.62
757  Separating, filtering, and clarifying machine operators 21 4.77 2.94 7.29
829  Sailors and deckhands 12 4.22 2.18 7.37
534  Heating, air conditioning, and refrigeration mechanics 16 4.13 2.36 6.71
544 Millwrights 34 4.10 2.85 5.73
575  Electricians 125 4.10 3.43 491
555  Supervisors, electricians, power transmission installers 9 3.62 1.66 6.87
783  Welders and cutters 78 3.08 2.46 3.87
547  Specified mechanics and repairers, n.e.c. 21 2.55 1.58 3.90
518  Industrial machinery repairers 34 2.22 1.54 3.10
563  Brickmasons and stonemasons 26 2.14 1.40 3.14
856  Industrial truck and tractor equipment operators 17 2.09 1.22 3.35
738  Winding and twisting machine operators 11 2.09 1.04 3.73
849  Crane and tower operators 15 2.05 1.14 3.38
696  Stationary engineers 26 1.88 1.23 2.76
503  Supervisors, mechanics and repairers 17 1.85 1.08 2.96
567  Carpenters 120 1.83 1.52 2.20
507  Bus, truck, and stationary engine mechanics 16 1.80 1.03 2.92
549  Not specified mechanics and repairers 22 1.75 1.09 2.65
777  Miscellaneous machine operators, n.e.c. 38 1.62 1.15 2.22
779  Machine operators, not specified 49 1.53 1.13 2.02
633  Supervisors, production occupations 85 1.34 1.08 1.67
869  Construction laborers 58 1.34 1.03 1.74

COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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> Figure 1-3. Asbestosis: Age-adjusted mortality rates by county, U.S. residents age 15 and over, 1970-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Asbestosis: Mortality

Figure 1-4. Asbestosis: Age-adjusted mortality rates by county, U.S. residents age
15 and over, 1970-1984 and 1985-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Asbestosis: Mortality

Table 1-10. Asbestosis: Counties with highest age-adjusted mortality rates (per million
population), U.S. residents age 15 and over, 1985-1999

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Poquoson City Virginia 140.6 100.8 13 0.0
Orange County Texas 127.3 108.3 102 3.9
Jackson County Mississippi 111.2 81.0 110 3.6
Somerset County New Jersey 105.7 86.5 263 17.1
George County Mississippi 98.0 88.1 17 0.0
Lincoln County Montana 96.2 96.2 19 588
Sagadahoc County Maine 82.2 71.2 28 7.1
Kitsap County Washington 68.1 57.2 137 2.2
Newport News City Virginia 62.8 423 86 4.7
Greene County Mississippi 61.6 57.9 7 0.0
Hampton City Virginia 57.6 39.8 64 1.6
Isle of Wight County  Virginia 56.0 49.2 15 0.0
Camden County New Jersey 52.6 49.6 291 3.1
Jefferson County Texas 51.4 56.9 159 2.5
York County Virginia 49.9 26.3 14 0.0
Gloucester County New Jersey 48.6 40.0 109 1.8
Mason County West Virginia 47.8 54.6 16 0.0
Jones County Mississippi 447 50.2 36 2.8
Portsmouth City Virginia 43.7 47.5 57 0.0
Currituck County North Carolina 42.9 46.6 8 0.0
Washington County Alabama 41.9 425 8 0.0
Putnam County West Virginia 41.7 36.0 19 0.0
Suffolk City Virginia 39.8 39.2 24 4.2
Jasper County Texas 37.7 44.5 16 0.0
Chesapeake City Virginia 37.7 25.1 47 4.3
Hardin County Texas 37.0 36.7 18 0.0
Mobile County Alabama 36.9 35.3 156 1.9
Newton County Texas 36.4 39.7 6 0.0
Burleson County Texas 35.6 435 7 0.0
Charleston County South Carolina 34.3 251 89 10.1
Kanawha County West Virginia 34.2 39.9 100 4.0
Berkeley County South Carolina 33.8 15.0 22 22.7
Sabine County Texas 29.6 58.6 7 0.0
Solano County California 27.3 18.1 73 1.4
Delaware County Pennsylvania 27.3 325 214 1.9
Tyler County Texas 27.0 37.7 8 0.0
Lincoln County West Virginia 26.0 28.0 7 0.0
Sussex County Delaware 25.6 31.0 44 4.5
Galveston County Texas 25.2 19.9 52 0.0
Jasper County Mississippi 25.1 31.1 6 16.7
Napa County California 25.0 30.0 41 0.0
Salem County New Jersey 24.9 27.4 21 4.8
Clarke County Alabama 24.0 255 8 0.0
Wayne County Mississippi 23.8 23.2 5 0.0
Benton County Washington 23.7 18.7 25 4.0
Boone County West Virginia 22.8 19.3 6 0.0
Gloucester County Virginia 22.2 22.2 8 0.0
Lincoln County Maine 22.0 27.6 10 10.0
Effingham County Georgia 21.8 16.5 5 0.0
Allegany County Maryland 21.6 29.5 27 7.4
Overall United States 5.0 49 14,507 3.6

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Asbestosis: Morbidity

Table 1-11. Asbestosis: Estimated number of discharges from short-stay nonfederal
hospitals, 1970-2000

Year Number of Discharges
1970 oo 300
1971 400
1972 100
1973 2,000
1974 1,000
1975 1,000
1976 o 1,000
1077 1,000
1978 3,000
1979 3,000
1980 o 4,000
1981 2,000
1982 2,000
1983 4,000
1984 6,000
1085 6,000
1986 .. 6,000
1087 11,000
1988 8,000
1989 8,000
1990 o 5,000
1991 7,000
1992 11,000
1993 8,000
1994 10,000
1995 L 9,000
1996 . 13,000
1997 14,000
1998 15,000
1999 14,000
2000 . 20,000

NOTE: Number of discharges has been rounded. NCHS recommends that, in statistical comparisons, estimates of less than 5,000 not be used and that
estimates of 5,000 to 10,000 be used with caution. See appendices for source description and methods.
SOURCE: National Center for Health Statistics National Hospital Discharge Survey.
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Figure 1-5. Asbestos: Geometric mean exposures by major industry division, MSHA and OSHA
samples, 1979-1999
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NOTE: The MSHA PEL is 2 f/cc. See appendices for source description, methods, and agents.
SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data. Occupational Safety and Health Administation (OSHA) Integrated Management Information System.
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Table 1-12. Asbestos: Geometric mean exposures and percent exceeding designated occupational
exposure limits by major industry division, MSHA and OSHA samples, 1979-1999

OSHA PEL =2 flcc OSHA PEL =0.2 f/cc OSHA PEL =0.1 f/cc

Industry Division 1979 1980 1981 1982 1983 1984 1985 1986|1987 1988 1989 1990 1991 1992 1993 1994|1995 1996 1997 1998 1999
GM (ficc) 0.024 0.020 0.017 0.042 0.032 0.023 0.026 0.007| 0.006 0.007 0.007 0.005 0.003 0.003 0.004 0.002| 0.001 0.001 0.001 0.002 0.003

Construction No.ofsamples| 97 172 112 168 383 629 474 279| 254 254 266 175 214 200 144 82| 45 75 52 35 31
SIc 1547 % > PEL 31 35 18 77 42 51 53 32| 47 91 113 97 28 45 14 37| 22 00 00 00 129
% > REL 361 302 223 321 379 324 304 129 91 122 150 137 47 75 49 61| 22 00 00 00 129

GM (ficc) 0.030 0.035 0.007 0.032 0.020 0.012 0.009 0.005| 0.010 0.005 0.004 0.006 0.003 0.003 0.003 0.003| 0.002 0.001 0.001 0.002 0.003
Manufacturing No. of samples| 335 313 153 181 372 438 428 278| 447 347 292 203 277 142 131 76| 108 149 48 33 18
S1C 20-39 % > PEL 30 77 07 11 46 23 23 25 166 63 62 118 79 00 53 00/ 09 13 00 00 56
% > REL 373 412 144 354 272 263 210 101| 215 133 106 158 105 14 99 39| 09 13 00 00 56

GM (ficc) 0.244 0.121 0.129 0.430 0.239 0.346 0.359 0.036| 0.013 0.007 0.010 0.006 0.014 0.004 0.003 0.002| 0.002 0.004 0.002 0.002 0.002

Mining No.ofsamples| 204 301 276 64 73 23 43 37| 16 53 29 46 34 28 14 157| 77 28 7 3 2
SICI0-42.14 bl 108 56 54 00 00 00 00 00/ 00 00 00 43 29 71 00 00/ 00 00 00 00 00
% > REL 706 608 609 906 781 913 860 486 125 189 207 196 324 71 71 06| 00 107 00 00 00

GM (ficc) 0.003 0.006 0.003 0.007 0.002 0.003 0.002 0.002| 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002| 0.001 0.001 0.002 0.002 0.001

?.tge{.g, 13, No.ofsamples| 94 124 68 51 469 834 732 505 814 509 625 472 462 285 231 214| 144 166 1% 98 71
40-99 % > PEL 00 00 00 00 00 00 01 06/ 10 06 05 02 00 00 00 00/ 07 06 00 00 00

% > REL 74 137 29 98 15 26 23 10/ 14 18 10 06 04 11 13 05/ 07 06 00 00 00

SIC - Standard Industrial Classification

PEL - permissible exposure limit REL - recommended exposure limit GM - geometric mean

NOTE: The MSHA PEL is 2 f/cc. The NIOSH REL is 0.1 f/cc. See appendices for source description, methods, and agents.
SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data. Occupational Safety and Health Administation (OSHA) Integrated Management Information System.

f/cc - fibers per cubic centimeter
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Asbestosis: Asbestos Exposure

Table 1-13. Asbestos: Number of samples, geometric mean exposures, and percent
exceeding designated occupational exposure limits by industries with elevated
asbestosis mortality, MSHA and OSHA samples, 1990-1999

Asbestosis Mortality,
Selected States and Years, 1990-1999

Industries with elevated PMRs and most ~ Number of Number of GM % > % >
CIC frequently recorded on death certificates Deaths PMR Samples (flcc) PEL REL
262  Miscellaneous nonmetallic mineral and stone 75 16.39 115 0.031 26.1 40.9

products
360 Ship and boat building and repairing 171 15.70 21 0.002 0.0 9.5
192 Industrial and miscellaneous chemicals 124 4.78 19 0.003 0.0 5.3
211 Other rubber products, and plastics footwear 40 4.31 28 0.002 0.0 0.0

and belting
200 Petroleum refining 31 2.74 11 0.001 0.0 0.0
460 Electric light and power 55 2.65 41 0.002 0.0 0.0
250 Glass and glass products 30 2.58 8 0.004 0.0 0.0
060 Construction 702 2.38 1,051 0.003 4.0 6.3
400 Railroads 89 1.64 9 0.001 0.0 0.0
270 Blast furnaces, steelworks, rolling and 67 1.30 26 0.002 0.0 0.0

finishing mills

All other industries 1,370 3,561 0.002 1.0 2.1

TOTAL 4,890 0.002 2.2 3.9

CIC - Census Industry Code PEL - permissible exposure limit REL - recommended exposure limit PMR - proportionate mortality ratio
GM - geometric mean f/cc - fibers per cubic centimeter

NOTE: The MSHA PEL is 2 f/cc. The OSHA PEL is 2 f/cc before July 21, 1986, 0.2 f/cc from July 21, 1986 to October 10, 1994, and 0.1 f/cc after
October 10, 1994. The NIOSH REL is 0.1 f/cc. See appendices for source description, methods, ICD codes, industry codes, agents, and list of selected
states (and years) for which usual industry has been reported.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data. Occupational Safety and Health Administration
(OSHA): Integrated Management Information System. National Center for Health Statistics multiple cause of death data.
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Table 1-14 (page 1 of 2). Asbestos: Geometric mean exposures and percent exceeding designated
occupational exposure limits by MSHA metal/nonmetal district and state, MSHA samples, 1979-1999

All years 1979 - 1986 1987 - 1994 1995 - 1999

No. of GM No. of GM % > %> | No.of GM %> %> | No.of GM %> %>

MSHA Metal/Nonmetal District Samples (f/cc) | Samples (flcc) PEL  REL |[Samples (flcc) PEL REL [Samples (f/cc) PEL REL
Northeast 318 0.159 240 0.430 6.3 85.0 70 0.009 71 214 8 0.002 00 00
Connecticut 0 - 0 - - - 0 - - - 0 - - -
Delaware 0 - 0 - - - 0 - - - 0 - - -
District of Columbia 0 - 0 - - - 0 - - - 0 - - -
Maine 0 - 0 - - - 0 - - - 0 - - -
Maryland 45 0.021 26 0.119 0.0 53.8 18 0.002 0.0 0.0 1 0.002 00 00
Massachusetts 1 0.002 0 - - - 1 0.002 0.0 0.0 0 - - -
New Hampshire 0 - 0 - - - 0 - - - 0 - - -
New Jersey 14 0.191 14 0.191 0.0 78.6 0 - - - 0 - - -
New York 40 0.187 34 0.439 0.0 91.2 6 0.002 0.0 0.0 0 - - -
Pennsylvania 19 0.001 0 - - - 12 0.002 0.0 0.0 7 0.002 00 00
Rhode Island 0 - 0 - - - 0 - - - 0 - - -
Vermont 176 0.560 154 0.599 9.7 89.6 22 0.350 227 68.2 0 - - -
Virginia 20 0.031 12 0.239 0.0 83.3 8 0.002 0.0 0.0 0 - - -
West Virginia 3 0.002 0 - - - 3 0.002 0.0 0.0 0 - - -
Southeast 91 0.036 71 0.086 5.6 42.3 14 0.002 0.0 0.0 6 0.002 0.0 0.0
Alabama 1 0.020 0 - - - 1 0.020 0.0 0.0 0 - - -
Florida 6 0.013 6 0.013 0.0 33.3 0 - - - 0 - - -
Georgia 8 0.124 4 10.3 100.0 100.0 2 0.002 0.0 0.0 2 0.002 0.0 0.0
Kentucky 0 - 0 - - - 0 - - - 0 - - -
Mississippi 0 - 0 - - - 0 - - - 0 - - -
North Carolina 0 - 0 - - - 0 - - - 0 - - -
Puerto Rico 0 - 0 - - - 0 - - - 0 - - -
South Carolina 76 0.035 61 0.076 0.0 39.3 11 0.002 0.0 0.0 4 0.002 00 00
Tennessee 0 - 0 - - - 0 - - - 0 - - -
Virgin Islands 0 - 0 - - - 0 - - - 0 - - -
North Central 354 0.007 119 0.075 0.8 45.4 172 0.002 0.0 1.7 63 0.002 00 0.0
Illinois 11 0.038 9 0.079 0.0 55.6 2 0.002 0.0 0.0 0 - - -
Indiana 1 0.010 1 0.010 0.0 0.0 0 - - - 0 - - -
lowa 0 - 0 - - - 0 - - - 0 - - -
Michigan 176 0.002 2 0.002 0.0 0.0 134 0.002 0.0 0.0 40 0.001 00 00
Minnesota 161 0.027 106 0.083 0.9 46.2 34 0.005 0.0 8.8 21 0.001 00 00
Ohio 1 0.010 1 0.010 0.0 0.0 0 - - - 0 - - -
Wisconsin 4 0.002 0 — — — 2 0.002 0.0 0.0 2 0.004 00 00

—_ See footnotes at end of table.
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Table 1-14 (page 2 of 2). Asbestos: Geometric mean exposures and percent exceeding designated
occupational exposure limits by MSHA metal/nonmetal district and state, MSHA samples, 1979-1999

All years 1979 - 1986 1987 - 1994 1995 - 1999

No. of GM No. of GM % > %> | No.of GM %> %> | No.of GM %> %>
MSHA Metal/Nonmetal District Samples (f/lcc) | Samples (f/lcc) PEL REL |Samples (f/cc) PEL REL |Samples (f/cc) PEL REL
South Central 304 0.017 231 0.035 13 39.0 47 0.002 0.0 2.1 26 0.001 0.0 0.0
Arkansas 0 - 0 - - - 0 - - - 0 - - -
Louisiana 45 0.002 0 - - - 45 0.002 0.0 2.2 0 - - -
Missouri 0 - 0 - - - 0 - - - 0 - - -
New Mexico 112 0.042 112 0.042 1.8 429 0 - - - 0 - - -
Oklahoma 27 0.033 27 0.033 0.0 40.7 0 - - - 0 - - -
Texas 120 0.014 92 0.028 1.1 33.7 2 0.002 0.0 0.0 26 0.001 00 0.0
Rocky Mountain 254  0.211 225 0.324 4.9 87.1 29  0.008 0.0 20.7 0 0.000 0.0 0.0
Arizona 89 0.525 89 0.525 11.2 92.1 0 - - - 0 - - -
Colorado 35 0.055 31 0.088 0.0 64.5 4 0.002 0.0 0.0 0 - - -
Kansas 0 - 0 - - - 0 - - - 0 - - -
Montana 74 0.278 62 0.376 1.6 91.9 12 0.058 0.0 50.0 0 - - -
Nebraska 0 - 0 - - - 0 - - - 0 - - -
Nevada 6 0.002 0 - - - 6 0.002 0.0 0.0 0 - - -
North Dakota 0 - 0 - - - 0 - - - 0 - - -
South Dakota 47 0.157 41 0.287 0.0 90.2 6 0.003 0.0 0.0 0 - - -
Utah 3 0.005 2 0.010 0.0 0.0 1 0.002 0.0 0.0 0 - - -
Wyoming 0 - 0 - - - 0 - - - 0 - - -
Western 194  0.158 135 0.389 1438 83.0 45  0.025 0.0 37.8 14 0.010 0.0 214
Alaska 0 - 0 - - - 0 - - - 0 - - -
California 185 0.195 128 0.515 15.6 87.5 43 0.029 0.0 395 14 0.010 0.0 214
Hawaii 1 0.002 0 - - - 1 0.002 0.0 0.0 0 - - -
Idaho 1 0.002 0 - - - 1 0.002 0.0 0.0 0 - - -
Oregon 0 - 0 - - - 0 - - - 0 - - -

Washington 7 0.002 7 0.002 0.0 0.0 0 - - - 0 -
TOTAL 1,515 0.046 1,021 0.165 5.3 67.2 377 0.004 1.3 11.1 117 0.002 0.0 2.6

— indicates incalculable field
PEL - permissible exposure limit

REL - recommended exposure limit

GM - geometric mean
NOTE: The MSHA PEL is 2 f/cc. The NIOSH REL is 0.1 f/cc. See appendices for source description, methods, and agents.
SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data.

f/ce - fibers per cubic centimeter
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Table 1-15 (page 1 of 3). Asbestos: Geometric mean exposures and percent exceeding designated
occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

1979 — 1986
OSHA PEL=2 flcc

1987 — 1994
OSHA PEL=0.2 f/cc

1995 - 1999
OSHA PEL=0.1 f/cc

All years NIOSH REL=0.1 f/cc

Number GM Number  GM % > % > Number  GM % > % > Number GM % >

OSHA Region of Samples (f/cc) |of Samples (f/cc) PEL REL |of Samples (f/cc) PEL REL |of Samples (f/cc) PEL
Region 1 1,430 0.006 836 0.014 5.0 27.0 500 0.002 4.2 5.6 94 0.001 0.0
Connecticut 619 0.003 319 0.005 1.3 16.0 254 0.001 0.0 0.4 46 0.001 0.0
Maine 103 0.008 83 0.010 2.4 16.9 20 0.004 20.0 20.0 0 - -
Massachusetts 481 0.014 285 0.032 10.2 38.6 172 0.005 7.0 10.5 24 0.001 0.0
New Hampshire 156 0.007 89 0.021 1.1 37.1 44 0.002 2.3 2.3 23 0.001 0.0
Rhode Island 70 0.033 60 0.032 10.0 30.0 9 0.062 44.4 444 1 0.002 0.0
Vermont 1 0.002 0 - - - 1 0.002 0.0 0.0 0 - -
Region 2 2,891 0.004 1,279 0.006 1.5 14.9 1,359 0.003 4.3 6.7 253 0.002 2.4
New Jersey 700 0.008 384 0.010 2.9 20.8 288 0.006 14.9 20.8 28 0.001 0.0
New York 2,061 0.003 861 0.005 0.9 12,5 991 0.003 1.2 2.6 209 0.002 2.9
Puerto Rico 109 0.002 29 0.003 0.0 6.9 64 0.002 1.6 4.7 16 0.001 0.0
Virgin Islands 21 0.005 5 0.002 0.0 0.0 16 0.007 12,5 12.5 0 - -
Region 3 1,773 0.010 1,043 0.013 3.4 258 659 0.007 14.0 18.4 71 0.001 0.0
Delaware 22 0.022 20 0.029 0.0 40.0 2 0.002 0.0 0.0 0 - -
District of Columbia 131 0.003 114 0.003 0.9 10.5 17 0.001 0.0 0.0 0 - -
Maryland 129 0.003 71 0.003 0.0 4.2 31 0.008 16.1 19.4 27 0.001 0.0
Pennsylvania 1,014 0.008 587 0.013 3.4 25.7 394 0.004 5.6 7.9 33 0.001 0.0
Virginia 362 0.041 163 0.060 7.4 454 198 0.031 29.8 39.4 1 0.0003 0.0
West Virginia 115 0.010 88 0.012 2.3 23.9 17 0.015 35.3 35.3 10 0.001 0.0
Region 4 2,128 0.004 714 0.014 4.1 24.6 1,085 0.003 2.0 4.2 331 0.002 0.9
Alabama 187 0.009 104 0.020 6.7 28.8 74 0.003 0.0 0.0 9 0.008 11.1
Florida 269 0.003 93 0.008 3.2 14.0 161 0.002 1.9 3.7 15 0.001 0.0
Georgia 336 0.009 217 0.015 7.4 253 112 0.003 3.6 8.9 7 0.001 0.0
Kentucky 351 0.003 104 0.004 0.0 5.8 194 0.003 0.5 2.6 55 0.002 0.0
Mississippi 138 0.005 33 0.099 3.0 63.6 87 0.002 0.0 0.0 18 0.001 0.0
North Carolina 472 0.005 87 0.055 2.3 47.1 230 0.005 4.3 7.4 155 0.001 0.0
South Carolina 188 0.002 45 0.008 0.0 20.0 114 0.001 2.6 2.6 29 0.001 0.0
Tennessee 187 0.004 31 0.003 0.0 3.2 113 0.004 0.9 4.4 43 0.003 4.7

See footnotes at end of table.
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Table 1-15 (page 2 of 3). Asbestos: Geometric mean exposures and percent exceeding designated
occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

1979 — 1986 1987 — 1994 1995 - 1999
PEL=2 f/cc PEL=0.2 ficc OSHA PEL=0.1 f/cc
All years NIOSH REL=0.1 f/cc

Number GM Number  GM % > % > Number  GM % > % > Number GM % >

OSHA Region of Samples (f/cc) |of Samples (f/cc) PEL REL |of Samples (f/cc) PEL REL |of Samples (f/cc) PEL
Region 5 3,255 0.004 1,301 0.010 1.9 19.4 1,722 0.003 2.0 3.4 232 0.001 0.4
Ilinois 835 0.003 352 0.007 0.0 12.8 434 0.002 0.0 0.7 49 0.001 0.0
Indiana 440 0.006 213 0.033 4.2 41.8 152 0.001 0.0 0.7 75 0.001 0.0
Michigan 453 0.002 36 0.001 0.0 0.0 376 0.002 1.9 2.7 41 0.003 24
Minnesota 61 0.003 14 0.010 143 21.4 47 0.002 0.0 21 0 - -
Ohio 863 0.005 381 0.009 0.8 18.4 435 0.004 55 7.8 47 0.001 0.0
Wisconsin 603 0.006 305 0.012 3.6 15.1 278 0.003 1.4 3.2 20 0.001 0.0
Region 6 1,315 0.005 695 0.007 1.7 15.5 557 0.004 5.6 9.9 63 0.001 0.0
Arkansas 253 0.005 100 0.005 4.0 13.0 143 0.006 7.0 14.0 10 0.001 0.0
Louisiana 121 0.005 69 0.006 1.4 8.7 52 0.003 1.9 1.9 0 - -
New Mexico 30 0.002 2 0.002 0.0 0.0 27 0.002 0.0 0.0 1 0.001 0.0
Oklahoma 166 0.006 108 0.008 4.6 15.7 49 0.003 4.1 6.1 9 0.004 0.0
Texas 745 0.005 416 0.008 0.5 17.3 286 0.004 6.3 10.8 43 0.001 0.0
Region 7 1,304 0.004 910 0.006 1.9 10.9 373 0.002 1.1 1.1 21 0.001 0.0
lowa 339 0.004 230 0.006 2.6 14.8 106 0.002 0.0 0.0 3 0.001 0.0
Kansas 247 0.010 177 0.018 2.8 19.2 64 0.003 3.1 31 6 0.001 0.0
Missouri 548 0.003 416 0.004 1.4 6.0 126 0.002 1.6 1.6 6 0.001 0.0
Nebraska 170 0.003 87 0.004 0.0 6.9 77 0.002 0.0 0.0 6 0.001 0.0
Region 8 628 0.005 445 0.007 0.9 15.1 158 0.003 25 3.2 25 0.001 0.0
Colorado 320 0.005 226 0.005 0.4 14.2 82 0.004 4.9 6.1 12 0.001 0.0
Montana 164 0.009 134 0.012 2.2 21.6 27 0.003 0.0 0.0 3 0.001 0.0
North Dakota 16 0.003 9 0.006 0.0 111 0 - - - 7 0.001 0.0
South Dakota 66 0.002 32 0.003 0.0 6.3 33 0.001 0.0 0.0 1 0.001 0.0
Utah 35 0.012 22 0.023 0.0 13.6 12 0.005 0.0 0.0 1 0.001 0.0
Wyoming 27 0.003 22 0.003 0.0 0.0 4 0.010 0.0 0.0 1 0.001 0.0

See footnotes at end of table.
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Table 1-15 (page 3 of 3). Asbestos: Geometric mean exposures and percent exceeding designated
occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

1979 — 1986 1987 — 1994 1995 — 1999

PEL=2 f/cc PEL=0.2 f/cc OSHA PEL=0.1 f/cc

All years NIOSH REL=0.1 f/cc
Number GM Number  GM % > % > Number  GM % > % > Number GM % >
OSHA Region of Samples (f/cc) |[of Samples (f/cc) PEL REL |of Samples (f/cc) PEL REL |of Samples (flcc) PEL
Region 9 715 0.002 177 0.003 0.6 9.0 471 0.002 3.2 6.2 67 0.004 0.0
American Samoa 0 - 0 - - - 0 - - - 0 - -
Arizona 103 0.004 45 0.002 0.0 8.9 56 0.006 1.8 3.6 2 0.043 0.0
California 450 0.003 71 0.004 1.4 12.7 320 0.002 3.4 7.2 59 0.004 0.0
Guam 3 0.000 3 0.0003 0.0 0.0 0 - - - 0 - -
Hawaii 50 0.001 29 0.001 0.0 3.4 19 0.001 0.0 0.0 2 0.001 0.0
Nevada 109 0.002 29 0.004 0.0 6.9 76 0.001 3.9 5.3 4 0.003 0.0
Region 10 568 0.005 289 0.007 2.4 16.3 232 0.003 0.9 34 47 0.001 2.1
Alaska 220 0.003 149 0.003 1.3 2.7 50 0.004 2.0 2.0 21 0.002 0.0
Idaho 95 0.003 27 0.013 0.0 22.2 66 0.002 0.0 0.0 2 0.001 0.0
Oregon 154 0.011 107 0.013 2.8 29.9 41 0.010 0.0 9.8 6 0.003 16.7
Washington 99 0.003 6 0.385 333 83.3 75 0.003 1.3 4.0 18 0.001 0.0
TOTAL 16,007 0.005 7,689 0.009 2.5 18.9 7,116 0.003 4.0 6.3 1,204 0.001 0.9

— indicates incalculable field
PEL - permissible exposure limit

REL - recommended exposure limit
NOTE: The NIOSH REL is 0.1 f/cc. See appendices for source description, methods, and agents.

GM - geometric mean

f/cc - fibers per cubic centimeter

SOURCE: Occupational Safety and Health Administation (OSHA) Integrated Management Information System.

£C

1S2qS

S1S0

24nsodxsy S0jsaqsy



Asbestosis: Asbestos Exposure

Figure 1-6. Asbestos: Geometric mean exposures by state, OSHA samples, 1979-
1999

1979 - 1986
OSHA PEL =2 flcc
flcc No. of States
M >0.05 3
O >0.01t00.05 15
[ 0to 0.01 29

[ < 10 samples 4

1987 - 1994
OSHA PEL =0.2 f/cc

flcc No. of States
M > 0.05 0
A > 0.01 to 0.05 2
[ 00 0.01 44
[0 < 10 samples 5

1995 - 1999
OSHA PEL = 0.1 f/cc

flcc No. of States
M >0.05 0
E >0.01 to 0.05 0
[ 00 0.01 25
[0 < 10 samples 26

PEL - permissible exposure limit REL - recommended exposure limit f/cc - fibers per cubic centimeter
NOTE: The NIOSH REL is 0.1 f/cc. See appendices for source description, methods, and agents.
SOURCE: Occupational Safety and Health Administration (OSHA) Integrated Management Information System.
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Section 2

Coal Workers’
Pneumoconiosis
and
Related Exposures






Coal Workers’ Pneumoconiosis: Mortality

Figure 2-1. Coal workers’ pneumoconiosis: Number of deaths, crude and age-
adjusted mortality rates, U.S. residents age 15 and over, 1968-1999
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NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

Figure 2-2. Coal workers’ pneumoconiosis: Age-adjusted mortality rates by state,
U.S. residents age 15 and over, 1990-1999

‘ u Age-Adjusted Mortality Rates
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NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 2-1. Coal workers’ pneumoconiosis: Number of deaths by sex, race, and age, and median age at
death, U.S. residents age 15 and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths| (%) Male Female| White Black Other|15-24 25-34 35-44 45-54  55-64 65-74 75-84 85+ (yrs)
1990 | 1,990 | 36.9 | 1,975 15 1912 72 6 - - 6 30 120 607 893 334 77.0
1991 | 1,938 | 358 | 1,920 18 1,877 60 1 1 2 14 23 110 536 884 368 77.0
1992 1,766 | 35.7 1,761 5 1,707 55 4 - 2 6 14 90 457 858 339 78.0
1993 1,631 | 351 1,616 15 1,567 62 2 - 2 4 24 111 404 777 309 78.0
1994 1,478 | 33.3 1,465 13 1,434 42 2 - - 6 15 78 345 741 293 79.0
1995 1,413 | 37.7 1,407 6 1,372 41 - - 3 4 28 75 354 614 335 79.0
1996 1,417 | 37.8 1,407 10 1,375 39 3 - - 4 22 51 327 673 340 79.0
1997 1,297 | 375 1,283 14 1,267 30 - - 2 7 24 54 266 623 321 80.0
1998 1,103 | 38.2 1,093 10 1,066 35 2 - 1 4 15 51 235 503 294 80.0
1999 1,003 | 40.9 998 5 971 31 - 1 3 10 52 174 459 304 81.0
TOTAL 15,036 | 36.6 [14,925 111 | 14,548 467 21 1 13 58 205 792 3,705 7,025 3,237 78.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-2. Coal workers’ pneumoconiosis: Mortality rates (per million population) by

race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 10.19 23.70 0.14 6.82 0.17 1.44 0.27
1991 9.84 23.03 0.21 5.76 - 0.28 -
1992 8.87 20.89 0.06 5.19 - 1.06 -
1993 8.11 18.90 0.17 5.75 - 0.52 -
1994 7.28 17.16 0.15 3.83 - 0.50 -
1995 6.89 16.35 0.07 3.68 - - -
1996 6.83 16.15 0.10 3.43 - 0.46 0.21
1997 6.18 14.71 0.12 2.33 0.22 - -
1998 5.20 12.31 0.09 2.89 0.07 0.22 0.20
1999 4.68 11.14 0.05 2.59 - 0.21 -
1990-1999 7.33 17.29 0.11 4.13 0.05 0.44 0.07
Age-Adjusted Mortality Rate
1990 10.91 31.16 0.12 14.22 0.21 3.68 0.66
1991 10.48 30.29 0.19 12.48 - 0.39 -
1992 9.38 27.29 0.05 10.84 - 2.69 -
1993 8.51 24.18 0.14 11.78 - 0.67 -
1994 7.60 21.82 0.12 8.58 - 1.08 -
1995 7.14 20.72 0.05 7.87 - - -
1996 7.02 20.30 0.09 7.25 - 1.30 0.42
1997 6.32 18.82 0.11 4.96 0.31 - -
1998 5.26 14.98 0.07 5.96 0.09 0.49 0.40
1999 4.71 13.57 0.05 5.41 - 0.46 -
1990-1999 7.59 21.75 0.10 8.72 0.06 1.04 0.16

— indicates no deaths listed.

NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-3. Coal workers’ pneumoconiosis: Years of potential life lost to age 65 and
to life expectancy by race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 1,145 - 25 5 25 - 1,200
1991 1,205 115 35 - 5 - 1,360
1992 810 20 50 - - - 880
1993 990 5 65 - 25 - 1,085
1994 745 5 15 - - - 765
1995 960 5 35 - - - 1,000
1996 650 30 5 - - - 685
1997 815 55 5 - - - 875
1998 580 - 35 - - - 615
1999 410 50 60 - - - 520
TOTAL 8,310 285 330 5 55 - 8,985

Years of Potential Life Lost to Life Expectancy

1990 17,883 126 548 29 75 8 18,669
1991 17,780 336 472 - 21 - 18,609
1992 15,428 89 463 - 43 - 16,023
1993 14,298 157 540 - 52 - 15,047
1994 12,828 137 306 - 22 - 13,293
1995 12,663 66 331 - - - 13,060
1996 12,135 124 296 - 15 8 12,578
1997 11,389 201 208 25 - - 11,823
1998 9,563 94 296 14 9 6 9,982
1999 8,403 126 285 - 9 - 8,823
TOTAL 132,370 1,456 3,745 68 246 22 137,907

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-4. Coal workers’ pneumoconiosis: Number of deaths by state, U.S.
residents age 15 and over, 1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total
Alabama 29 28 23 19 21 15 14 15 13 8 185
Alaska - - 1 - 1 - - - - 1 3
Arizona 5 4 2 4 6 6 7 2 1 4 41
Arkansas 9 7 6 7 3 3 5 4 3 7 54
California 28 41 22 27 28 13 12 4 17 8 200
Colorado 15 15 19 18 6 10 7 11 8 9 118
Connecticut 2 1 3 1 7 1 - - 1 1 17
Delaware 4 4 1 2 3 - - 2 - - 16
District of Columbia - - - - - 1 - - - - 1
Florida 25 33 23 25 15 21 28 23 14 16 223
Georgia 4 3 2 7 3 5 3 3 1 2 33
Hawaii - - - - - - - - - - -
Idaho - - 1 1 - - 1 2 2 1 8
Illinois 49 43 46 30 24 36 41 39 26 24 358
Indiana 19 33 19 15 16 19 16 22 22 12 193
lowa 6 6 6 7 1 4 7 4 8 4 48
Kansas 2 2 2 4 3 6 4 1 2 1 27
Kentucky 115 112 116 114 81 84 129 99 90 90 1,030
Louisiana 1 3 - 2 2 1 2 2 1 1 15
Maine - - - 1 - - - - 11 - 12
Maryland 12 5 13 6 10 7 8 7 - 7 75
Massachusetts 2 2 2 - - - - - 1 - 7
Michigan 21 15 10 11 11 6 10 9 7 6 106
Minnesota - - - - - - - - - - -
Mississippi 2 3 1 1 2 6 1 7 6 6 35
Missouri 4 6 11 7 5 3 1 2 2 3 44
Montana - - - - 1 3 2 2 - - 8
Nebraska - - - - - - - 1 1 - 2
Nevada 1 1 1 1 1 - 1 - - 1 7
New Hampshire - - - 1 - - - 1 - - 2
New Jersey 11 8 14 7 3 8 8 4 5 4 72
New Mexico 3 3 4 4 4 5 7 5 5 4 44
New York 9 4 2 9 11 1 4 4 2 6 52
North Carolina 12 13 10 7 8 15 9 4 6 9 93
North Dakota 1 - - - 1 - - 1 - - 3
Ohio 79 83 74 64 57 71 64 41 52 31 616
Oklahoma 5 4 1 4 3 4 1 5 2 2 31
Oregon 1 1 1 2 - 1 1 1 1 1 10
Pennsylvania 1,030 961 836 730 681 592 622 550 464 409 6,875
Rhode Island - - - 1 - - 1 - - - 2
South Carolina 1 - 5 3 5 4 3 1 5 2 29
South Dakota - - - - - - - 1 - - 1
Tennessee 37 23 30 25 28 30 25 19 23 26 266
Texas 5 7 9 4 6 2 8 6 2 7 56
Utah 18 12 13 12 16 13 6 8 9 5 112
Vermont - 1 - - - 1 - 129 - - 131
Virginia 131 134 147 151 100 118 124 - 82 86 1,073
Washington 6 1 1 6 4 3 5 6 4 = 36
West Virginia 279 308 283 287 289 291 228 245 207 196 2,613
Wisconsin 3 1 - 1 1 1 - 3 1 1 12
Wyoming 4 7 6 3 11 3 2 2 1 2 41
TOTAL 1,990 1,938 1,766 1,631 1,478 1,413 1,417 1,297 1,103 1,003 15,036
— indicates no deaths listed.

NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-5. Coal workers’ pneumoconiosis: Number of deaths, mortality rates (per million
population), and years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 185 11 5.58 9 5.75 9 1,756 11 9.5 31
Alaska 3 41 0.69 32 2.59 16 23 42 7.7 44
Arizona 41 24 1.26 23 1.35 23 363 26 8.9 34
Arkansas 54 19 2.79 15 2.39 17 487 21 9.0 32
California 200 9 0.82 31 0.97 30 3,063 7 15.3 5
Colorado 118 12 4.07 11 5.34 10 1,009 14 8.5 38
Connecticut 17 32 0.65 33 0.63 35 142 33 8.3 41
Delaware 16 33 2.83 14 3.25 14 142 33 8.9 34
District of Columbia 1 47 0.22 44 0.24 44 8 48 8.3 41
Florida 223 8 1.94 18 1.50 22 2,312 9 10.4 18
Georgia 33 28 0.59 35 0.76 34 357 27 10.8 16
Hawaii - - - - - - - - - -
Idaho 8 37 0.93 29 1.00 29 99 37 12.3 9
Illinois 358 6 3.89 12 4.01 13 3,711 6 10.4 18
Indiana 193 10 4.28 10 4.33 11 1,931 10 10.0 24
lowa 48 21 217 16 1.68 20 405 24 8.4 39
Kansas 27 31 1.37 22 1.29 24 418 23 15.5 4
Kentucky 1,030 4 34.13 3 34.39 3 11,919 4 11.6 12
Louisiana 15 34 0.46 37 0.53 36 263 32 17.6 3
Maine 1 47 0.10 49 0.10 49 8 48 8.3 41
Maryland 86 16 2.16 17 2.79 15 842 17 9.8 25
Massachusetts 7 39 0.14 48 0.14 47 95 38 135 6
Michigan 106 14 1.43 21 1.56 21 1,131 12 10.7 17
Minnesota - - - - - - - - - -
Mississippi 35 27 1.72 19 1.80 19 914 16 26.1 2
Missouri 44 22 1.06 27 0.95 31 459 22 10.4 18
Montana 8 37 1.20 25 1.17 26 58 40 7.3 47
Nebraska 2 43 0.16 47 0.13 48 15 45 7.4 46
Nevada 7 39 0.58 36 0.82 33 68 39 9.7 27
New Hampshire 2 43 0.22 44 0.25 43 17 44 8.4 39
New Jersey 72 17 1.13 26 1.19 25 702 18 9.8 25
New Mexico 44 22 3.49 13 4.23 12 384 25 8.7 36
New York 52 20 0.36 41 0.37 40 537 20 10.3 21
North Carolina 93 15 1.62 20 1.83 18 951 15 10.2 22
North Dakota 3 41 0.61 34 0.50 37 23 42 7.6 45
Ohio 616 5 7.08 7 7.13 7 5,968 5 9.7 27
Oklahoma 31 29 1.22 24 1.16 27 355 28 115 13
Oregon 10 36 0.41 39 0.37 40 135 36 135 6
Pennsylvania 6,875 1 71.22 2 62.73 2 66,262 1 9.6 29
Rhode Island 2 43 0.25 43 0.23 45 14 47 7.2 49
South Carolina 29 30 1.02 28 1.14 28 341 30 11.8 10
South Dakota 1 47 0.18 46 0.19 46 39 41 38.7 1
Tennessee 266 7 6.41 8 6.65 8 2,677 8 10.1 23
Texas 56 18 0.40 40 0.49 38 693 19 12.4 8
Utah 112 13 8.37 6 10.74 6 1,073 13 9.6 29
Vermont 2 43 0.44 38 0.46 39 15 45 7.3 47
Virginia 1,202 3 22.96 4 28.26 4 14,223 3 11.8 10
Washington 36 26 0.86 30 0.94 32 323 31 9.0 32
West Virginia 2,613 2 179.64 1 157.33 1 29,547 2 11.3 14
Wisconsin 12 35 0.30 42 0.29 42 136 35 11.3 14
Wyoming 41 24 11.45 5 13.91 5 351 29 8.6 37

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-6. Coal workers’ pneumoconiosis: Most frequently recorded industries on

death certificate, U.S. residents age 15 and over, selected states and years, 1990-1999

CIC Industry Number of Deaths Percent
041  Coal mining 3,765 77.0
060  Construction 188 3.8
270  Blast furnaces, steelworks, rolling and finishing mills 56 1.1
392  Not specified manufacturing industries 48 1.0
400 Railroads 39 0.8
010  Agricultural production, crops 35 0.7
351  Motor vehicles and motor vehicle equipment 30 0.6
410  Trucking service 29 0.6
040  Metal mining 25 0.5
961  Non-paid worker or non-worker or own home/at home 24 0.5
All other industries 461 9.4
Industry not reported 193 3.9
TOTAL 4,893 100.0

CIC - Census Industry Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 2-7. Coal workers’ pneumoconiosis: Most frequently recorded occupations on
death certificate, U.S. residents age 15 and over, selected states and years, 1990-1999

COC Occupation Number of Deaths Percent
616  Mining machine operators 3,440 70.3
889  Laborers, except construction 147 3.0
575  Electricians 64 1.3
804  Truck drivers 62 1.3
019  Managers and administrators, n.e.c. 59 1.2
613  Supervisors, extractive occupations 49 1.0
567  Carpenters 48 1.0
453  Janitors and cleaners 47 1.0
869  Construction laborers 45 0.9
473  Farmers, except horticulture 39 0.8
844  Operating engineers 39 0.8

All other occupations 655 13.4
Occupation not reported 199 4.1
TOTAL 4,893 100.0

COC - Census Occupation Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-8. Coal workers’ pneumoconiosis: Proportionate mortality ratio (PMR)
adjusted for age, sex, and race by usual industry, U.S. residents age 15 and over,
selected states and years, 1990-1999

Number 95% Confidence Interval
CIC Industry of Deaths PMR LCL UCL
041 Coal mining 3,765 53.18 51.50 5491
040 Metal mining 25 1.98 1.28 2.92
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-9. Coal workers’ pneumoconiosis: Proportionate mortality ratio (PMR)
adjusted for age, sex, and race by usual occupation, U.S. residents age 15 and over,
selected states and years, 1990-1999

Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
616  Mining machine operators 3,440 51.67 49.97 53.44
613  Supervisors, extractive occupations 49 14.36 10.64 18.99
046  Mining engineers 8 6.03 2.60 11.86
617  Mining occupations, n.e.c. 14 4.45 2.43 7.46
859  Miscellaneous material moving equipment operators 12 2.27 1.17 3.96
824  Locomotive operating occupations 23 2.03 1.29 3.05
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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X Figure 2-3. Coal workers’ pneumoconiosis: Age-adjusted mortality rates by county, U.S. residents age 15

and over, 1970-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Mortality

Figure 2-4. Coal workers’ pneumoconiosis: Age-adjusted mortality rates by
county, U.S. residents age 15 and over, 1970-1984 and 1985-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-10. Coal workers’ pneumoconiosis: Counties with highest age-adjusted
mortality rates (per million population), U.S. residents age 15 and over, 1985-1999

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Buchanan County Virginia 1,659.8 1,170.4 430 0.2
Schuylkill County Pennsylvania 1,042.4 1,454.2 2,744 0.1
McDowell County West Virginia 1,019.1 1,141.7 447 0.0
Raleigh County West Virginia 999.2 1,134.7 1,035 0.0
Wyoming County West Virginia 922.0 769.3 258 0.0
Floyd County Kentucky 890.2 799.2 401 0.0
Tazewell County Virginia 741.0 763.6 426 0.2
Wise County Virginia 739.4 746.4 349 0.3
Dickenson County Virginia 716.8 703.8 146 0.7
Norton City Virginia 660.8 655.7 33 0.0
Luzerne County Pennsylvania 652.4 916.8 3,718 0.3
Boone County West Virginia 581.3 557.2 173 0.0
Fayette County West Virginia 536.8 677.8 388 0.0
Letcher County Kentucky 524.8 492.4 152 0.7
Logan County West Virginia 514.9 495.4 247 0.4
Harlan County Kentucky 477.8 471.6 196 0.0
Russell County Virginia 468.3 442.0 152 0.0
Northumberland County Pennsylvania 458.2 640.6 744 0.1
Carbon County Utah 408.8 449.4 97 0.0
Cambria County Pennsylvania 388.3 512.4 1,008 0.1
Knott County Kentucky 370.5 299.6 62 0.0
Somerset County Pennsylvania 360.0 4443 415 0.0
Lee County Virginia 352.6 413.3 119 0.8
Mingo County West Virginia 350.5 290.5 109 0.0
Webster County West Virginia 341.7 409.2 50 0.0
Carbon County Pennsylvania 332.6 437.4 308 0.3
Bell County Kentucky 323.9 320.0 115 0.0
Lackawanna County Pennsylvania 313.8 439.7 1,173 0.3
Fayette County Pennsylvania 307.1 391.7 686 0.0
Nicholas County West Virginia 300.2 322.6 101 1.0
Mercer County West Virginia 288.3 353.4 277 0.4
Johnson County Kentucky 287.1 240.9 66 0.0
Emery County Utah 284.9 226.5 22 0.0
Pike County Kentucky 253.1 209.2 177 0.6
Greene County Pennsylvania 244.2 306.8 144 0.0
Franklin County Illinois 241.0 347.9 168 0.0
Muhlenberg County Kentucky 213.3 241.4 89 0.0
Knox County Kentucky 203.6 206.8 72 1.4
Leslie County Kentucky 201.0 162.6 25 0.0
Campbell County Tennessee 198.1 213.1 90 0.0
Indiana County Pennsylvania 194.2 196.6 214 0.0
Martin County Kentucky 193.8 149.2 21 0.0
Perry County Kentucky 187.1 157.9 56 0.0
Greenbrier County West Virginia 184.9 237.4 101 0.0
Clay County West Virginia 180.9 194.9 22 0.0
Preston County West Virginia 176.3 196.2 67 0.0
Marion County West Virginia 155.9 207.6 146 0.0
Whitley County Kentucky 155.4 156.8 62 0.0
Grundy County Tennessee 142.8 154.1 24 0.0
Sweetwater County Wyoming 137.2 79.0 34 0.0
Overall United States 9.4 8.9 26,706 0.7

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Morbidity

Table 2-11. Coal workers’ pneumoconiosis: Estimated number of discharges from
short-stay nonfederal hospitals, 1970-2000

Year Number of Discharges
1970 o 6,000
1971 8,000
1972 11,000
1973 13,000
1974 14,000
1975 17,000
1976 o 18,000
1977 18,000
1978 13,000
1979 18,000
1980 oo 17,000
1081 o 14,000
1982 17,000
1983 22,000
1984 23,000
1985 e 18,000
1986 ..o 16,000
1987 17,000
1988 . 15,000
1089 11,000
1990 oo 7,000
1991 11,000
1992 10,000
1993 8,000
1994 9,000
1995 L 16,000
1996 . 11,000
1997 15,000
1998 . 8,000
1999 8,000
2000 L 10,000

NOTE: Number of discharges has been rounded. NCHS recommends that, in statistical comparisons, estimates of less than 5,000 not be used and that
estimates of 5,000 to 10,000 be used with caution. See appendices for source description and methods.
SOURCE: National Center for Health Statistics National Hospital Discharge Survey.
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Coal Workers’ Pneumoconiosis: Morbidity

Figure 2-5. CWXSP: Percentage of examined miners with coal workers’ pneumoconiosis
(category 1/0+) by tenure in mining, 1970-1999
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NOTE: 1997-1999 represents a partial round. See appendices for source description.
SOURCE: NIOSH Coal Workers” X-ray Surveillance Program.

Figure 2-6. CWXSP: Estimated number of actively employed underground coal
miners and number examined, 1970-1999
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NOTE: 1997-1999 represents a partial round. See appendices for source description.
SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program. Mine Safety and Health Administration (MSHA) coal mine employment data
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Table 2-12. CWXSP: Number and percentage of examined miners with coal workers’ pneumoconiosis

(category 1/0+), by round and tenure, 1970-1999

Tenure Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7

1970-1973 1973-1978 1978-1981 1982-1986 1987-1991 1992-1996 1997-1999
Mining No. No. % No. No. % No. No. % No. No. % No. No. % No. No. % No. No. %
0 15,844 100 0.6 50,341 31 0.1 14,528 94 0.6 3,577 18 0.5 2,007 10 0.5 1,812 13 0.7 969 6 0.6
1 5,287 49 0.9 9,579 13 0.1 3,719 18 05 742 1 0.1 356 0 0.0 238 2 0.8 163 0 0.0
2-4 8,274 73 0.9 18,432 137 0.7 12,059 103 0.8 3,786 25 0.7 1,057 6 0.6 791 2 0.3 388 2 05
5-9 6,706 182 2.7 13,528 386 2.8 14,157 215 15 7,434 57 0.8 2,763 30 1.1 1,235 12 1.0 418 0 0.0
10-14 4,451 298 6.7 5282 466 8.8 5318 246 4.6 5,435 93 1.7 4,120 123 3.0 2,522 56 2.2 511 3 0.6
15-19 4,743 546 115 3,380 542 16.0 2,168 221 10.2 1,824 93 5.1 2,279 114 5.0 4,646 119 2.6 1,148 12 1.0
20-24 7,279 1,316 18.1 3,214 745 232 1,505 228 152 711 63 8.9 769 71 9.2 3,220 132 41 1,983 44 22
25-29 6,260 1,368 21.8 4,437 1,279 288 1294 257 199 491 64 13.0 257 52 202 938 51 5.4 1,057 28 2.7
30+ 12,602 3,947 313 7,193 2,722 37.8 3,546 1,034 29.2 1,154 213 185 312 61 196 365 51 14.0 277 17 6.1
TOTAL| 71,446 7,897 11.0 |115386 6,321 5.5 58,294 2,416 41 25,154 627 25 13,920 467 34 15,767 438 2.8 6,914 112 1.6

NOTE: Tabulations are based on one chest x-ray per round for each participating miner.

Round 1:
Round 2:
Round 3:
Round 4:
Round 5:
Round 6:
Round 7:

Jan. 1970 - July 1973

Aug. 1973 - July 1978
Aug. 1978 - Dec. 1981
Jan. 1982 - Dec. 1986
Jan. 1987 - Dec. 1991

Jan. 1992 - Dec. 1996
Jan. 1997 - Dec. 1999

NOTE: 1997-1999 represents a partial round. See appendices for source description.
SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program.
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Coal Workers’ Pneumoconiosis: Black Lung Benefits

Table 2-13. Federal Black Lung Program: Number of beneficiaries and total
payments by the Social Security Administration and Department of Labor, 1980-1999

Social Security Administration (SSA) Department of Labor (DOL) SSA and DOL
Amount Amount Total Total Amount
Year Beneficiaries (dollars) Beneficiaries (dollars) Beneficiaries (dollars)
1980 399,477 1,032,000,000 139,073 813,205,000 538,550 1,845,205,000
1981 376,505 1,081,300,000 163,401 805,627,000 539,906 1,886,927,000
1982 354,569 1,076,000,000 173,972 784,085,000 528,541 1,860,085,000
1983 333,358 1,055,800,000 166,043 858,854,000 499,401 1,914,654,000
1984 313,822 1,038,000,000 163,166 873,932,000 476,988 1,911,932,000
1985 294,846 1,025,000,000 160,441 905,517,000 455,287 1,930,517,000
1986 275,783 971,000,000 156,892 629,075,000 432,675 1,600,075,000
1987 258,988 940,000,000 153,769 655,290,000 412,757 1,595,290,000
1988 241,626 904,000,000 150,123 656,689,000 391,749 1,560,689,000
1989 225,764 882,000,000 145,289 650,123,000 371,053 1,532,123,000
1990 210,678 863,400,000 139,854 626,521,000 350,532 1,489,921,000
1991 196,419 844,400,000 134,205 942,428,000 330,624 1,786,828,000
1992 182,396 822,500,000 128,761 973,636,000 311,157 1,796,136,000
1993 168,365 794,300,000 123,213 984,666,000 291,578 1,778,966,000
1994 155,122 751,900,000 117,569 994,655,000 272,691 1,746,555,000
1995 143,011 696,700,000 111,769 995,722,000 254,780 1,692,422,000
1996 131,143 654,600,000 105,923 992,128,000 237,066 1,646,728,000
1997 119,233 614,888,000 100,352 1,004,672,000 219,585 1,619,560,000
1998 109,271 576,389,000 94,488 999,822,000 203,759 1,576,211,000
1999 98,977 541,200,000 88,716 1,005,246,000 187,693 1,546,446,000

NOTE: The Social Security Administration (SSA) was assigned initial responsibility for administering the Black Lung benefits program. The
Department of Labor (DOL) assumed responsibility for processing and paying claims on July 1, 1973. Most claims filed prior to July 1, 1973 remain
within the jurisdiction of SSA, which also continues to be responsible for processing and paying claims filed by the survivors of these miners. The
dollar amounts from the Department of Labor are for fiscal years. See appendices for source description.

SOURCE: Social Security Bulletin Annual Statistical Supplement (annual reports) and Black Lung Benefits Act Annual Report to Congress (annual
reports).
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Figure 2-7. Respirable coal mine dust: Geometric mean exposures by type of mine, MSHA
inspector and mine operator samples, 1979-1999
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NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than 5% quartz, the MSHA PEL is [(10
mg/m* MRE) / (% quartz)]. The NIOSH REL of 1 mg/m* MRE for respirable coal mine dust was adopted in September of 1995. Geometric means are reported in MRE equivalent. See
appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.
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Table 2-14. Respirable coal mine dust: Geometric mean exposures and percent exceeding designated
occupational exposure limits by type of facility, MSHA inspector and mine operator samples, 1979-1999

Type of Facility and

NIOSH REL = 1.0 mg/m*MRE

Sample Source 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994|1995 1996 1997 1998 1999
GM (mg/m?) 0.815 0.732 0.643 0.658 0.587 0.646 0.602 0.653 0.684 0.634 0.607 0.566 0.690 0.693 0.599 0.623| 0.644 0.665 0.667 0.566 0.574
ggglengirr?:nd No. of samples| 1,897 13,125 13,533 13,882 13,588 12,884 13,115 13,010 13,118 14,372 13,608 12,450 10,912 10,709 9,582 10,334|11,919 11,826 16,441 23,689 33,419
Isr;ﬁ);(;:;r % > PEL 19.1 146 115 104 95 111 102 114 113 101 98 85 110 100 74 83 86 83 78 65 53
% > REL - - - - - - - - - - - - - - - -l 305 332 324 265 268
GM (mg/m?) 0.638 0.553 0.602 0.573 0.517 0.525 0.519 0.536 0.543 0.526 0.503 0.502 0.624 0.618 0.610 0.553| 0.547 0.535 0.513 0.456 0.506
gggleﬁ{r?:nd No. of samples|166,582 190,771 31,337 68,926 69,591 70,222 66,473 65,948 65,197 66,098 65,169 65,403 62,729 60,749 55,960 52,835|47,892 43,300 42,375 41,601 37,663
S;J:];‘)allécs)r % > PEL 17.0 154 147 128 105 102 100 107 108 94 89 85 119 109 108 105 103 96 92 89 9.0
% > REL = = = = = - = = - = = = = = - - 312 307 294 289 312
GM (mg/m?) 0.702 0.707 0.349 0.384 0.367 0.384 0.370 0.378 0.394 0.409 0.335 0.332 0.372 0.325 0.272 0.263| 0.241 0.242 0.251 0.196 0.188
ﬁ/'iji'::ce cod No. of samples 472 3,578 16,164 13,098 12,684 13,333 13,036 10,957 9,833 9,176 8,089 8,135 5,165 4,762 5,983 6,458| 6,032 6,713 7,761 9,449 10,524
Isr;?-ﬁ;(;;gr % > PEL 16.3 148 52 57 63 77 59 59 59 64 45 44 46 41 28 24, 18 14 13 1.0 11
% > REL = = = = = - = = - = = = = = - - 74 73 73 55 6.1
GM (mg/m?) 0.646 0.556 0.474 0.418 0.406 0.413 0.392 0.429 0.429 0.442 0.434 0.405 0.457 0.473 0.499 0.418| 0.373 0.327 0.315 0.238 0.281
i/lljiqsce cod No. of samples| 38,479 47,107 16,730 37,744 35,548 37,998 32,467 26,016 20,346 14,547 12,546 11,701 10,202 6,158 5,153 5,278| 4,563 4,830 4,959 4,543 4,480
(S);):]gizgr % > PEL 17.0 157 91 81 81 84 72 76 81 69 68 5.7 80 69 81 66 48 36 37 22 34
% > REL = = = = = - = = = = = = = = = - 180 161 156 122 150

- indicates incalculable field

PEL - permissible exposure limit

REL - recommended exposure limit GM - geometric mean mg/m?® - milligrams per cubic meter

MRE - Mining Research Establishment
NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than 5% quartz, the MSHA PEL is [(10
mg/m*MRE) / (% quartz)]. The NIOSH REL of 1 mg/m* MRE for respirable coal mine dust was adopted in September of 1995. Geometric means are reported in MRE equivalent. All
samples are compared to the MSHA PEL of 2 mg/m* MRE for respirable coal mine dust containing less than 5% quartz, regardless of actual quartz content. See appendices for source
description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.
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Coal Workers’ Pneumoconiosis: Coal Mine Dust Exposures

Table 2-15. Respirable coal mine dust: Number of samples, geometric mean
exposures, and percent exceeding designated occupational exposure limits by
industries with elevated coal workers’ pneumoconiosis mortality, MSHA inspector
and mine operator samples, 1990-1999

Coal Workers’ Pneumoconiosis Mortality,
Selected States and Years, 1990-1999

% >
Industries with elevated PMRs and most ~ Number of Number of GM % > REL

CIC frequently recorded on death certificates Deaths PMR Samples  (mg/m®) PEL 1995-1999
041 Coal mining 3,765 53.18 794,637 0.509 8.6 26.2
All other industries 935 0 - - -
TOTAL 794,637 0.509 8.6 26.2

- indicates incalculable field

CIC - Census Industry Code PEL - permissible exposure limit REL - recommended exposure limit PMR - proportionate mortality ratio
GM - geometric mean mg/m? - milligrams per cubic meter MRE - Mining Research Establishment

NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m*® MRE; for respirable dust containing greater than
5% quartz, the MSHA PEL is [(10 mg/m® MRE) / (% quartz)]. The NIOSH REL of 1 mg/m? MRE for respirable coal mine dust was adopted in
September of 1995. Geometric means are reported in MRE equivalent. All samples are compared to the MSHA PEL of 2 mg/m* MRE for respirable
coal mine dust containing less than 5% quartz, regardless of actual quartz content. See appendices for source description, methods, ICD codes, industry
codes, agents, and list of selected states and years for which usual industry has been reported.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data. National Center for Health Statistics
multiple cause of death data.
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= Table 2-16 (page 1 of 3). Respirable coal mine dust: Geometric mean exposures and percent exceeding
designated occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine

operator samples, 1979-1999

All years 1979 — 1989 1990 - 1994 1995 - 1999
NIOSH REL = 1.0 mg/m* MRE
) o No. of GM No. of GM % > No. of GM % > | No. of GM %> %>
MSHA Coal Mine District Samples (mg/m®)| Samples (mg/m®) PEL | Samples (mg/m® PEL |Samples (mg/m®) PEL REL
District 1 (Anthracite coal mining regions in
Pennsylvania) 40,660 0.203 | 22,717 0.219 2.7 9,277  0.184 2.4 8,666 0.186 2.6 8.9
District 2 (Bituminous coal mining regions in
Pennsylvania) 289,781 0.512 | 208,709 0.515 9.8 40,164  0.564 95 40,908 0.451 58 239
District 3 258,453 0.558 | 184,655 0590 12.7 38,816  0.531 7.5 34,982 0.436 52 233
Maryland 9,818 0.621 5,668 0.674 13.1 1,501 0.614 6.9 2,649 0.523 6.1 323
Ohio 85,691 0.606 | 66,440 0.672 16.3 9,792  0.479 6.0 9,459 0.372 47 225
Northern West Virginia 162,944  0.531 | 112,547 0.543 105 27,523  0.547 8.1 (22,874 0.457 54 225
District 4 (Southern West Virginia) 451,111  0.551 | 306,083 0.572 146 76,284 0531 106 |68,744 0.485 9.0 274
District 5 (Virginia) 287,317 0.467 | 189,909  0.465 9.3 55,143  0.512 8.4 42,265 0421 59 207
District 6 (Eastern Kentucky) 266,705 0.415 | 154,093 0.392 7.0 56,560  0.467 83 |56,0562 0.433 6.6 224
District 7 262,223  0.449 | 143987 0.444 7.2 63,635  0.483 7.0 |54,601 0.423 6.2 212
Central Kentucky 216,315 0.457 | 112,157  0.453 7.5 54,830  0.492 7.2 49,328 0.430 6.3 214
North Carolina 9 0.147 6 0.159 0.0 3 0126 0.0 0 - - -
South Carolina 0 - 0 - - 0 - - 0 - - -
Tennessee 45870 0.411| 31,795 0.413 6.5 8,802  0.432 6.0 5,273 0.366 6.1 192
Northern Georgia 29 0.328 29 0.328 0.0 0 - - 0 - - -
District 8 146,515 0.743 | 99,969 0.681  14.7 26,146  0.899 143 |20,400 0.891 155 505
llinois 131,785 0.794 | 90,886 0.731  15.6 23477 0974 150 |17,422 0.934 154 520
Indiana 13,033 0.424 7,575 0.342 5.2 2,514  0.459 8.6 2,944 0.687 16.6 428
lowa 886 0.384 813  0.388 5.3 73 0.344 0.0 0 - - -
Michigan 0 - 0 - - 0 - - 0 - - -
Minnesota 0 - 0 - - 0 - - 0 - - -
Northern Missouri 811 0.249 695 0.260 1.7 82  0.240 2.4 34 0.107 0.0 0.0
Wisconsin 0 - 0 - - 0 - - 0 - - -

See footnotes at end of table.
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Table 2-16 (page 2 of 3). Respirable coal mine dust: Geometric mean exposures and percent exceeding
designated occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine

operator samples, 1979-1999

All years 1979 — 1989 1990 — 1994 1995 - 1999

NIOSH REL = 1.0 mg/m® MRE
No. of GM No. of GM % > No. of GM %> | No.of GM %> %>
MSHA Coal Mine District Samples (mg/m®)| Samples (mg/m®) PEL | Samples (mg/m®) PEL |Samples (mg/m®) PEL REL
District 9 120,599 0.683 78,749 0.696 19.8 22,044 0.759 15.0 19,806  0.565 9.3 33.8
Alaska 246 0.338 181 0.408 6.6 48 0.237 2.1 17 0.123 0.0 0.0
Avrizona 913 0.252 484  0.310 5.0 201 0.308 4.5 228 0.136 1.3 1.9
Arkansas 311 0.172 238 0.205 25 37 0.149 2.7 36 0.064 0.0 0.0
California 12 0.218 0 - - 1 0.400 0.0 11 0.206 0.0 9.1
Colorado 38,040 0.844 25,744 0.845 24.1 6,616 0.915 16.4 5680 0.765 104 40.7
Hawaii 0 - 0 - - 0 - - 0 - - -
Idaho 0 - 0 - - 0 - - 0 - - -
Kansas 510 0.216 383 0.235 2.6 49 0.190 0.0 78 0.152 1.3 14
Louisiana 105 0.186 14 0.163 0.0 39 0.228 0.0 52 0.165 0.0 0.0
Southern Missouri 647 0.236 453 0.255 2.0 56 0.160 0.0 138 0.216 1.4 7.0
Montana 1,720 0.296 1,096 0.368 7.2 213 0.250 2.8 411 0.181 2.7 5.6
Nebraska 0 - 0 - - 0 - - 0 - - -
Nevada 0 - 0 - - 0 - - 0 - - -
New Mexico 5,222 0.615 3,535 0.767 23.7 876 0.753 20.2 811 0.188 3.5 6.2
North Dakota 1,345 0.187 1,029 0.221 19 163 0.157 0.6 153  0.073 0.0 0.0
Oklahoma 4,857 0.331 2,972 0.345 6.9 985 0.325 6.7 900 0.297 34 9.8

Oregon 0 - 0 - - 0 - - 0 - -
Texas 4,005 0.179 2,740 0.194 14 664 0.198 3.9 601 0.109 1.0 3.5
Utah 52,952 0.852 34,017 0.834 21.8 10,277 0.928 16.4 8,668 0.834 12.1 43.6
Washington 346 0.178 124 0.166 0.0 74 0.257 2.7 148  0.158 0.7 4.3
Wyoming 9,368 0.463 5,739 0.479 12,5 1,745 0.569 14.1 1,884 0.345 7.0 21.9

See footnotes at end of table.
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Table 2-16 (page 3 of 3). Respirable coal mine dust: Geometric mean exposures and percent exceeding
designated occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine
operator samples, 1979-1999

All years 1979 — 1989 1990 — 1994 1995 - 1999

NIOSH REL = 1.0 mg/m® MRE
o No.of ~ GM | No.of GM %> | No.of GM %> | No.of GM %> %>
MSHA Coal Mine District Samples (mg/m®)| Samples (mg/m® PEL | Samples (mg/m®) PEL |Samples (mg/m®) PEL REL
District 10 (Western Kentucky) 77,891 0.676 50,923 0.603 121 14,282 0.847 14.8 12,686 0.829 142 48.4
District 11 85,776 0.686 52,600 0.714 157 18,307  0.724  10.7 14869 0556 6.6 298
Alabama 85,776 0.686 52,600 0.714 157 18,307  0.724 107 14,869  0.556 6.6 2938
Central and Southern Georgia 0 - 0 - - 0 - - 0 - - -
Florida 0 - 0 - - 0 - - 0 - - -
Mississippi 0 - 0 - - 0 - - 0 - - -
Puerto Rico 0 - 0 - - 0 - - 0 - - -
Virgin Islands 0 - 0 - - 0 - - 0 - - -
TOTAL 2,287,031 0520 |1,492,394 0.526 11.6 |420,658  0.545 95 |373979 0472 75 262

- indicates incalculable field PEL - permissible exposure limit REL - recommended exposure limit GM - geometric mean mg/m? - milligrams per cubic meter

MRE - Mining Research Establishment

NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than 5% quartz, the MSHA PEL is [(10
mg/m* MRE) / (% quartz)]. The NIOSH REL of 1 mg/m? MRE for respirable coal mine dust was adopted in September of 1995. Geometric means are reported in MRE equivalent. All
samples are compared to the MSHA PEL for respirable coal mine dust containing less than 5% quartz, regardless of actual quartz content. See appendices for source description, methods,
and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.
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Coal Workers’ Pneumoconiosis: Coal Mine Dust Exposures

Figure 2-8. Respirable coal mine dust: Geometric mean exposures by state, MSHA
inspector and mine operator samples, 1979-1999

1979 - 1989

mg/m® MRE  No. of States
M >05 8
E >0.25t00.5 13
0 0to 0.25 6

[0 < 10 samples 24

1990 - 1994

mg/m® MRE  No. of States
M >05 10
E >0.25t00.5 8
[ 0t00.25 8
[0 < 10 samples 25

1995 - 1999
NIOSH REL = 1.0 mg/m®

mg/m® MRE  No. of States

M >05 6
O >0.25t00.5 8
[ 0t00.25 12

O < 10 samples 25

e

PEL - permissible exposure limit ~ REL - recommended exposure limit ~ mg/m? - milligrams per cubic meter =~ MRE - Mining Research Establishment
NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than
5% quartz, the MSHA PEL is [(10 mg/m* MRE) / (% quartz)]. The NIOSH REL of 1 mg/m* MRE for respirable coal mine dust was adopted in
September of 1995. Geometric means are reported in MRE equivalent. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.
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Coal Workers’ Pneumoconiosis: Mortality

Figure 2-1. Coal workers’ pneumoconiosis: Number of deaths, crude and age-
adjusted mortality rates, U.S. residents age 15 and over, 1968-1999
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NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

Figure 2-2. Coal workers’ pneumoconiosis: Age-adjusted mortality rates by state,
U.S. residents age 15 and over, 1990-1999
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NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 2-1. Coal workers’ pneumoconiosis: Number of deaths by sex, race, and age, and median age at
death, U.S. residents age 15 and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths| (%) Male Female| White Black Other|15-24 25-34 35-44 45-54  55-64 65-74 75-84 85+ (yrs)
1990 | 1,990 | 36.9 | 1,975 15 1912 72 6 - - 6 30 120 607 893 334 77.0
1991 | 1,938 | 358 | 1,920 18 1,877 60 1 1 2 14 23 110 536 884 368 77.0
1992 1,766 | 35.7 1,761 5 1,707 55 4 - 2 6 14 90 457 858 339 78.0
1993 1,631 | 351 1,616 15 1,567 62 2 - 2 4 24 111 404 777 309 78.0
1994 1,478 | 33.3 1,465 13 1,434 42 2 - - 6 15 78 345 741 293 79.0
1995 1,413 | 37.7 1,407 6 1,372 41 - - 3 4 28 75 354 614 335 79.0
1996 1,417 | 37.8 1,407 10 1,375 39 3 - - 4 22 51 327 673 340 79.0
1997 1,297 | 375 1,283 14 1,267 30 - - 2 7 24 54 266 623 321 80.0
1998 1,103 | 38.2 1,093 10 1,066 35 2 - 1 4 15 51 235 503 294 80.0
1999 1,003 | 40.9 998 5 971 31 - 1 3 10 52 174 459 304 81.0
TOTAL 15,036 | 36.6 [14,925 111 | 14,548 467 21 1 13 58 205 792 3,705 7,025 3,237 78.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-2. Coal workers’ pneumoconiosis: Mortality rates (per million population) by

race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 10.19 23.70 0.14 6.82 0.17 1.44 0.27
1991 9.84 23.03 0.21 5.76 - 0.28 -
1992 8.87 20.89 0.06 5.19 - 1.06 -
1993 8.11 18.90 0.17 5.75 - 0.52 -
1994 7.28 17.16 0.15 3.83 - 0.50 -
1995 6.89 16.35 0.07 3.68 - - -
1996 6.83 16.15 0.10 3.43 - 0.46 0.21
1997 6.18 14.71 0.12 2.33 0.22 - -
1998 5.20 12.31 0.09 2.89 0.07 0.22 0.20
1999 4.68 11.14 0.05 2.59 - 0.21 -
1990-1999 7.33 17.29 0.11 4.13 0.05 0.44 0.07
Age-Adjusted Mortality Rate
1990 10.91 31.16 0.12 14.22 0.21 3.68 0.66
1991 10.48 30.29 0.19 12.48 - 0.39 -
1992 9.38 27.29 0.05 10.84 - 2.69 -
1993 8.51 24.18 0.14 11.78 - 0.67 -
1994 7.60 21.82 0.12 8.58 - 1.08 -
1995 7.14 20.72 0.05 7.87 - - -
1996 7.02 20.30 0.09 7.25 - 1.30 0.42
1997 6.32 18.82 0.11 4.96 0.31 - -
1998 5.26 14.98 0.07 5.96 0.09 0.49 0.40
1999 4.71 13.57 0.05 5.41 - 0.46 -
1990-1999 7.59 21.75 0.10 8.72 0.06 1.04 0.16

— indicates no deaths listed.

NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-3. Coal workers’ pneumoconiosis: Years of potential life lost to age 65 and
to life expectancy by race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 1,145 - 25 5 25 - 1,200
1991 1,205 115 35 - 5 - 1,360
1992 810 20 50 - - - 880
1993 990 5 65 - 25 - 1,085
1994 745 5 15 - - - 765
1995 960 5 35 - - - 1,000
1996 650 30 5 - - - 685
1997 815 55 5 - - - 875
1998 580 - 35 - - - 615
1999 410 50 60 - - - 520
TOTAL 8,310 285 330 5 55 - 8,985

Years of Potential Life Lost to Life Expectancy

1990 17,883 126 548 29 75 8 18,669
1991 17,780 336 472 - 21 - 18,609
1992 15,428 89 463 - 43 - 16,023
1993 14,298 157 540 - 52 - 15,047
1994 12,828 137 306 - 22 - 13,293
1995 12,663 66 331 - - - 13,060
1996 12,135 124 296 - 15 8 12,578
1997 11,389 201 208 25 - - 11,823
1998 9,563 94 296 14 9 6 9,982
1999 8,403 126 285 - 9 - 8,823
TOTAL 132,370 1,456 3,745 68 246 22 137,907

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-4. Coal workers’ pneumoconiosis: Number of deaths by state, U.S.
residents age 15 and over, 1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total
Alabama 29 28 23 19 21 15 14 15 13 8 185
Alaska - - 1 - 1 - - - - 1 3
Arizona 5 4 2 4 6 6 7 2 1 4 41
Arkansas 9 7 6 7 3 3 5 4 3 7 54
California 28 41 22 27 28 13 12 4 17 8 200
Colorado 15 15 19 18 6 10 7 11 8 9 118
Connecticut 2 1 3 1 7 1 - - 1 1 17
Delaware 4 4 1 2 3 - - 2 - - 16
District of Columbia - - - - - 1 - - - - 1
Florida 25 33 23 25 15 21 28 23 14 16 223
Georgia 4 3 2 7 3 5 3 3 1 2 33
Hawaii - - - - - - - - - - -
Idaho - - 1 1 - - 1 2 2 1 8
Illinois 49 43 46 30 24 36 41 39 26 24 358
Indiana 19 33 19 15 16 19 16 22 22 12 193
lowa 6 6 6 7 1 4 7 4 8 4 48
Kansas 2 2 2 4 3 6 4 1 2 1 27
Kentucky 115 112 116 114 81 84 129 99 90 90 1,030
Louisiana 1 3 - 2 2 1 2 2 1 1 15
Maine - - - 1 - - - - 11 - 12
Maryland 12 5 13 6 10 7 8 7 - 7 75
Massachusetts 2 2 2 - - - - - 1 - 7
Michigan 21 15 10 11 11 6 10 9 7 6 106
Minnesota - - - - - - - - - - -
Mississippi 2 3 1 1 2 6 1 7 6 6 35
Missouri 4 6 11 7 5 3 1 2 2 3 44
Montana - - - - 1 3 2 2 - - 8
Nebraska - - - - - - - 1 1 - 2
Nevada 1 1 1 1 1 - 1 - - 1 7
New Hampshire - - - 1 - - - 1 - - 2
New Jersey 11 8 14 7 3 8 8 4 5 4 72
New Mexico 3 3 4 4 4 5 7 5 5 4 44
New York 9 4 2 9 11 1 4 4 2 6 52
North Carolina 12 13 10 7 8 15 9 4 6 9 93
North Dakota 1 - - - 1 - - 1 - - 3
Ohio 79 83 74 64 57 71 64 41 52 31 616
Oklahoma 5 4 1 4 3 4 1 5 2 2 31
Oregon 1 1 1 2 - 1 1 1 1 1 10
Pennsylvania 1,030 961 836 730 681 592 622 550 464 409 6,875
Rhode Island - - - 1 - - 1 - - - 2
South Carolina 1 - 5 3 5 4 3 1 5 2 29
South Dakota - - - - - - - 1 - - 1
Tennessee 37 23 30 25 28 30 25 19 23 26 266
Texas 5 7 9 4 6 2 8 6 2 7 56
Utah 18 12 13 12 16 13 6 8 9 5 112
Vermont - 1 - - - 1 - 129 - - 131
Virginia 131 134 147 151 100 118 124 - 82 86 1,073
Washington 6 1 1 6 4 3 5 6 4 = 36
West Virginia 279 308 283 287 289 291 228 245 207 196 2,613
Wisconsin 3 1 - 1 1 1 - 3 1 1 12
Wyoming 4 7 6 3 11 3 2 2 1 2 41
TOTAL 1,990 1,938 1,766 1,631 1,478 1,413 1,417 1,297 1,103 1,003 15,036
— indicates no deaths listed.

NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-5. Coal workers’ pneumoconiosis: Number of deaths, mortality rates (per million
population), and years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 185 11 5.58 9 5.75 9 1,756 11 9.5 31
Alaska 3 41 0.69 32 2.59 16 23 42 7.7 44
Arizona 41 24 1.26 23 1.35 23 363 26 8.9 34
Arkansas 54 19 2.79 15 2.39 17 487 21 9.0 32
California 200 9 0.82 31 0.97 30 3,063 7 15.3 5
Colorado 118 12 4.07 11 5.34 10 1,009 14 8.5 38
Connecticut 17 32 0.65 33 0.63 35 142 33 8.3 41
Delaware 16 33 2.83 14 3.25 14 142 33 8.9 34
District of Columbia 1 47 0.22 44 0.24 44 8 48 8.3 41
Florida 223 8 1.94 18 1.50 22 2,312 9 10.4 18
Georgia 33 28 0.59 35 0.76 34 357 27 10.8 16
Hawaii - - - - - - - - - -
Idaho 8 37 0.93 29 1.00 29 99 37 12.3 9
Illinois 358 6 3.89 12 4.01 13 3,711 6 10.4 18
Indiana 193 10 4.28 10 4.33 11 1,931 10 10.0 24
lowa 48 21 217 16 1.68 20 405 24 8.4 39
Kansas 27 31 1.37 22 1.29 24 418 23 15.5 4
Kentucky 1,030 4 34.13 3 34.39 3 11,919 4 11.6 12
Louisiana 15 34 0.46 37 0.53 36 263 32 17.6 3
Maine 1 47 0.10 49 0.10 49 8 48 8.3 41
Maryland 86 16 2.16 17 2.79 15 842 17 9.8 25
Massachusetts 7 39 0.14 48 0.14 47 95 38 135 6
Michigan 106 14 1.43 21 1.56 21 1,131 12 10.7 17
Minnesota - - - - - - - - - -
Mississippi 35 27 1.72 19 1.80 19 914 16 26.1 2
Missouri 44 22 1.06 27 0.95 31 459 22 10.4 18
Montana 8 37 1.20 25 1.17 26 58 40 7.3 47
Nebraska 2 43 0.16 47 0.13 48 15 45 7.4 46
Nevada 7 39 0.58 36 0.82 33 68 39 9.7 27
New Hampshire 2 43 0.22 44 0.25 43 17 44 8.4 39
New Jersey 72 17 1.13 26 1.19 25 702 18 9.8 25
New Mexico 44 22 3.49 13 4.23 12 384 25 8.7 36
New York 52 20 0.36 41 0.37 40 537 20 10.3 21
North Carolina 93 15 1.62 20 1.83 18 951 15 10.2 22
North Dakota 3 41 0.61 34 0.50 37 23 42 7.6 45
Ohio 616 5 7.08 7 7.13 7 5,968 5 9.7 27
Oklahoma 31 29 1.22 24 1.16 27 355 28 115 13
Oregon 10 36 0.41 39 0.37 40 135 36 135 6
Pennsylvania 6,875 1 71.22 2 62.73 2 66,262 1 9.6 29
Rhode Island 2 43 0.25 43 0.23 45 14 47 7.2 49
South Carolina 29 30 1.02 28 1.14 28 341 30 11.8 10
South Dakota 1 47 0.18 46 0.19 46 39 41 38.7 1
Tennessee 266 7 6.41 8 6.65 8 2,677 8 10.1 23
Texas 56 18 0.40 40 0.49 38 693 19 12.4 8
Utah 112 13 8.37 6 10.74 6 1,073 13 9.6 29
Vermont 2 43 0.44 38 0.46 39 15 45 7.3 47
Virginia 1,202 3 22.96 4 28.26 4 14,223 3 11.8 10
Washington 36 26 0.86 30 0.94 32 323 31 9.0 32
West Virginia 2,613 2 179.64 1 157.33 1 29,547 2 11.3 14
Wisconsin 12 35 0.30 42 0.29 42 136 35 11.3 14
Wyoming 41 24 11.45 5 13.91 5 351 29 8.6 37

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

32



Coal Workers’ Pneumoconiosis: Mortality

Table 2-6. Coal workers’ pneumoconiosis: Most frequently recorded industries on

death certificate, U.S. residents age 15 and over, selected states and years, 1990-1999

CIC Industry Number of Deaths Percent
041  Coal mining 3,765 77.0
060  Construction 188 3.8
270  Blast furnaces, steelworks, rolling and finishing mills 56 1.1
392  Not specified manufacturing industries 48 1.0
400 Railroads 39 0.8
010  Agricultural production, crops 35 0.7
351  Motor vehicles and motor vehicle equipment 30 0.6
410  Trucking service 29 0.6
040  Metal mining 25 0.5
961  Non-paid worker or non-worker or own home/at home 24 0.5
All other industries 461 9.4
Industry not reported 193 3.9
TOTAL 4,893 100.0

CIC - Census Industry Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 2-7. Coal workers’ pneumoconiosis: Most frequently recorded occupations on
death certificate, U.S. residents age 15 and over, selected states and years, 1990-1999

COC Occupation Number of Deaths Percent
616  Mining machine operators 3,440 70.3
889  Laborers, except construction 147 3.0
575  Electricians 64 1.3
804  Truck drivers 62 1.3
019  Managers and administrators, n.e.c. 59 1.2
613  Supervisors, extractive occupations 49 1.0
567  Carpenters 48 1.0
453  Janitors and cleaners 47 1.0
869  Construction laborers 45 0.9
473  Farmers, except horticulture 39 0.8
844  Operating engineers 39 0.8

All other occupations 655 13.4
Occupation not reported 199 4.1
TOTAL 4,893 100.0

COC - Census Occupation Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-8. Coal workers’ pneumoconiosis: Proportionate mortality ratio (PMR)
adjusted for age, sex, and race by usual industry, U.S. residents age 15 and over,
selected states and years, 1990-1999

Number 95% Confidence Interval
CIC Industry of Deaths PMR LCL UCL
041 Coal mining 3,765 53.18 51.50 5491
040 Metal mining 25 1.98 1.28 2.92
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-9. Coal workers’ pneumoconiosis: Proportionate mortality ratio (PMR)
adjusted for age, sex, and race by usual occupation, U.S. residents age 15 and over,
selected states and years, 1990-1999

Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
616  Mining machine operators 3,440 51.67 49.97 53.44
613  Supervisors, extractive occupations 49 14.36 10.64 18.99
046  Mining engineers 8 6.03 2.60 11.86
617  Mining occupations, n.e.c. 14 4.45 2.43 7.46
859  Miscellaneous material moving equipment operators 12 2.27 1.17 3.96
824  Locomotive operating occupations 23 2.03 1.29 3.05
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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X Figure 2-3. Coal workers’ pneumoconiosis: Age-adjusted mortality rates by county, U.S. residents age 15

and over, 1970-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Mortality

Figure 2-4. Coal workers’ pneumoconiosis: Age-adjusted mortality rates by
county, U.S. residents age 15 and over, 1970-1984 and 1985-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-10. Coal workers’ pneumoconiosis: Counties with highest age-adjusted
mortality rates (per million population), U.S. residents age 15 and over, 1985-1999

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Buchanan County Virginia 1,659.8 1,170.4 430 0.2
Schuylkill County Pennsylvania 1,042.4 1,454.2 2,744 0.1
McDowell County West Virginia 1,019.1 1,141.7 447 0.0
Raleigh County West Virginia 999.2 1,134.7 1,035 0.0
Wyoming County West Virginia 922.0 769.3 258 0.0
Floyd County Kentucky 890.2 799.2 401 0.0
Tazewell County Virginia 741.0 763.6 426 0.2
Wise County Virginia 739.4 746.4 349 0.3
Dickenson County Virginia 716.8 703.8 146 0.7
Norton City Virginia 660.8 655.7 33 0.0
Luzerne County Pennsylvania 652.4 916.8 3,718 0.3
Boone County West Virginia 581.3 557.2 173 0.0
Fayette County West Virginia 536.8 677.8 388 0.0
Letcher County Kentucky 524.8 492.4 152 0.7
Logan County West Virginia 514.9 495.4 247 0.4
Harlan County Kentucky 477.8 471.6 196 0.0
Russell County Virginia 468.3 442.0 152 0.0
Northumberland County Pennsylvania 458.2 640.6 744 0.1
Carbon County Utah 408.8 449.4 97 0.0
Cambria County Pennsylvania 388.3 512.4 1,008 0.1
Knott County Kentucky 370.5 299.6 62 0.0
Somerset County Pennsylvania 360.0 4443 415 0.0
Lee County Virginia 352.6 413.3 119 0.8
Mingo County West Virginia 350.5 290.5 109 0.0
Webster County West Virginia 341.7 409.2 50 0.0
Carbon County Pennsylvania 332.6 437.4 308 0.3
Bell County Kentucky 323.9 320.0 115 0.0
Lackawanna County Pennsylvania 313.8 439.7 1,173 0.3
Fayette County Pennsylvania 307.1 391.7 686 0.0
Nicholas County West Virginia 300.2 322.6 101 1.0
Mercer County West Virginia 288.3 353.4 277 0.4
Johnson County Kentucky 287.1 240.9 66 0.0
Emery County Utah 284.9 226.5 22 0.0
Pike County Kentucky 253.1 209.2 177 0.6
Greene County Pennsylvania 244.2 306.8 144 0.0
Franklin County Illinois 241.0 347.9 168 0.0
Muhlenberg County Kentucky 213.3 241.4 89 0.0
Knox County Kentucky 203.6 206.8 72 1.4
Leslie County Kentucky 201.0 162.6 25 0.0
Campbell County Tennessee 198.1 213.1 90 0.0
Indiana County Pennsylvania 194.2 196.6 214 0.0
Martin County Kentucky 193.8 149.2 21 0.0
Perry County Kentucky 187.1 157.9 56 0.0
Greenbrier County West Virginia 184.9 237.4 101 0.0
Clay County West Virginia 180.9 194.9 22 0.0
Preston County West Virginia 176.3 196.2 67 0.0
Marion County West Virginia 155.9 207.6 146 0.0
Whitley County Kentucky 155.4 156.8 62 0.0
Grundy County Tennessee 142.8 154.1 24 0.0
Sweetwater County Wyoming 137.2 79.0 34 0.0
Overall United States 9.4 8.9 26,706 0.7

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Coal Workers’ Pneumoconiosis: Morbidity

Table 2-11. Coal workers’ pneumoconiosis: Estimated number of discharges from
short-stay nonfederal hospitals, 1970-2000

Year Number of Discharges
1970 o 6,000
1971 8,000
1972 11,000
1973 13,000
1974 14,000
1975 17,000
1976 o 18,000
1977 18,000
1978 13,000
1979 18,000
1980 oo 17,000
1081 o 14,000
1982 17,000
1983 22,000
1984 23,000
1985 e 18,000
1986 ..o 16,000
1987 17,000
1988 . 15,000
1089 11,000
1990 oo 7,000
1991 11,000
1992 10,000
1993 8,000
1994 9,000
1995 L 16,000
1996 . 11,000
1997 15,000
1998 . 8,000
1999 8,000
2000 L 10,000

NOTE: Number of discharges has been rounded. NCHS recommends that, in statistical comparisons, estimates of less than 5,000 not be used and that
estimates of 5,000 to 10,000 be used with caution. See appendices for source description and methods.
SOURCE: National Center for Health Statistics National Hospital Discharge Survey.
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Coal Workers’ Pneumoconiosis: Morbidity

Figure 2-5. CWXSP: Percentage of examined miners with coal workers’ pneumoconiosis
(category 1/0+) by tenure in mining, 1970-1999
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NOTE: 1997-1999 represents a partial round. See appendices for source description.
SOURCE: NIOSH Coal Workers” X-ray Surveillance Program.

Figure 2-6. CWXSP: Estimated number of actively employed underground coal
miners and number examined, 1970-1999
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NOTE: 1997-1999 represents a partial round. See appendices for source description.
SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program. Mine Safety and Health Administration (MSHA) coal mine employment data
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Table 2-12. CWXSP: Number and percentage of examined miners with coal workers’ pneumoconiosis

(category 1/0+), by round and tenure, 1970-1999

Tenure Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7

1970-1973 1973-1978 1978-1981 1982-1986 1987-1991 1992-1996 1997-1999
Mining No. No. % No. No. % No. No. % No. No. % No. No. % No. No. % No. No. %
0 15,844 100 0.6 50,341 31 0.1 14,528 94 0.6 3,577 18 0.5 2,007 10 0.5 1,812 13 0.7 969 6 0.6
1 5,287 49 0.9 9,579 13 0.1 3,719 18 05 742 1 0.1 356 0 0.0 238 2 0.8 163 0 0.0
2-4 8,274 73 0.9 18,432 137 0.7 12,059 103 0.8 3,786 25 0.7 1,057 6 0.6 791 2 0.3 388 2 05
5-9 6,706 182 2.7 13,528 386 2.8 14,157 215 15 7,434 57 0.8 2,763 30 1.1 1,235 12 1.0 418 0 0.0
10-14 4,451 298 6.7 5282 466 8.8 5318 246 4.6 5,435 93 1.7 4,120 123 3.0 2,522 56 2.2 511 3 0.6
15-19 4,743 546 115 3,380 542 16.0 2,168 221 10.2 1,824 93 5.1 2,279 114 5.0 4,646 119 2.6 1,148 12 1.0
20-24 7,279 1,316 18.1 3,214 745 232 1,505 228 152 711 63 8.9 769 71 9.2 3,220 132 41 1,983 44 22
25-29 6,260 1,368 21.8 4,437 1,279 288 1294 257 199 491 64 13.0 257 52 202 938 51 5.4 1,057 28 2.7
30+ 12,602 3,947 313 7,193 2,722 37.8 3,546 1,034 29.2 1,154 213 185 312 61 196 365 51 14.0 277 17 6.1
TOTAL| 71,446 7,897 11.0 |115386 6,321 5.5 58,294 2,416 41 25,154 627 25 13,920 467 34 15,767 438 2.8 6,914 112 1.6

NOTE: Tabulations are based on one chest x-ray per round for each participating miner.

Round 1:
Round 2:
Round 3:
Round 4:
Round 5:
Round 6:
Round 7:

Jan. 1970 - July 1973

Aug. 1973 - July 1978
Aug. 1978 - Dec. 1981
Jan. 1982 - Dec. 1986
Jan. 1987 - Dec. 1991

Jan. 1992 - Dec. 1996
Jan. 1997 - Dec. 1999

NOTE: 1997-1999 represents a partial round. See appendices for source description.
SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program.
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Coal Workers’ Pneumoconiosis: Black Lung Benefits

Table 2-13. Federal Black Lung Program: Number of beneficiaries and total
payments by the Social Security Administration and Department of Labor, 1980-1999

Social Security Administration (SSA) Department of Labor (DOL) SSA and DOL
Amount Amount Total Total Amount
Year Beneficiaries (dollars) Beneficiaries (dollars) Beneficiaries (dollars)
1980 399,477 1,032,000,000 139,073 813,205,000 538,550 1,845,205,000
1981 376,505 1,081,300,000 163,401 805,627,000 539,906 1,886,927,000
1982 354,569 1,076,000,000 173,972 784,085,000 528,541 1,860,085,000
1983 333,358 1,055,800,000 166,043 858,854,000 499,401 1,914,654,000
1984 313,822 1,038,000,000 163,166 873,932,000 476,988 1,911,932,000
1985 294,846 1,025,000,000 160,441 905,517,000 455,287 1,930,517,000
1986 275,783 971,000,000 156,892 629,075,000 432,675 1,600,075,000
1987 258,988 940,000,000 153,769 655,290,000 412,757 1,595,290,000
1988 241,626 904,000,000 150,123 656,689,000 391,749 1,560,689,000
1989 225,764 882,000,000 145,289 650,123,000 371,053 1,532,123,000
1990 210,678 863,400,000 139,854 626,521,000 350,532 1,489,921,000
1991 196,419 844,400,000 134,205 942,428,000 330,624 1,786,828,000
1992 182,396 822,500,000 128,761 973,636,000 311,157 1,796,136,000
1993 168,365 794,300,000 123,213 984,666,000 291,578 1,778,966,000
1994 155,122 751,900,000 117,569 994,655,000 272,691 1,746,555,000
1995 143,011 696,700,000 111,769 995,722,000 254,780 1,692,422,000
1996 131,143 654,600,000 105,923 992,128,000 237,066 1,646,728,000
1997 119,233 614,888,000 100,352 1,004,672,000 219,585 1,619,560,000
1998 109,271 576,389,000 94,488 999,822,000 203,759 1,576,211,000
1999 98,977 541,200,000 88,716 1,005,246,000 187,693 1,546,446,000

NOTE: The Social Security Administration (SSA) was assigned initial responsibility for administering the Black Lung benefits program. The
Department of Labor (DOL) assumed responsibility for processing and paying claims on July 1, 1973. Most claims filed prior to July 1, 1973 remain
within the jurisdiction of SSA, which also continues to be responsible for processing and paying claims filed by the survivors of these miners. The
dollar amounts from the Department of Labor are for fiscal years. See appendices for source description.

SOURCE: Social Security Bulletin Annual Statistical Supplement (annual reports) and Black Lung Benefits Act Annual Report to Congress (annual
reports).
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Figure 2-7. Respirable coal mine dust: Geometric mean exposures by type of mine, MSHA
inspector and mine operator samples, 1979-1999
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NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than 5% quartz, the MSHA PEL is [(10
mg/m* MRE) / (% quartz)]. The NIOSH REL of 1 mg/m* MRE for respirable coal mine dust was adopted in September of 1995. Geometric means are reported in MRE equivalent. See
appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.
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Table 2-14. Respirable coal mine dust: Geometric mean exposures and percent exceeding designated
occupational exposure limits by type of facility, MSHA inspector and mine operator samples, 1979-1999

Type of Facility and

NIOSH REL = 1.0 mg/m*MRE

Sample Source 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994|1995 1996 1997 1998 1999
GM (mg/m?) 0.815 0.732 0.643 0.658 0.587 0.646 0.602 0.653 0.684 0.634 0.607 0.566 0.690 0.693 0.599 0.623| 0.644 0.665 0.667 0.566 0.574
ggglengirr?:nd No. of samples| 1,897 13,125 13,533 13,882 13,588 12,884 13,115 13,010 13,118 14,372 13,608 12,450 10,912 10,709 9,582 10,334|11,919 11,826 16,441 23,689 33,419
Isr;ﬁ);(;:;r % > PEL 19.1 146 115 104 95 111 102 114 113 101 98 85 110 100 74 83 86 83 78 65 53
% > REL - - - - - - - - - - - - - - - -l 305 332 324 265 268
GM (mg/m?) 0.638 0.553 0.602 0.573 0.517 0.525 0.519 0.536 0.543 0.526 0.503 0.502 0.624 0.618 0.610 0.553| 0.547 0.535 0.513 0.456 0.506
gggleﬁ{r?:nd No. of samples|166,582 190,771 31,337 68,926 69,591 70,222 66,473 65,948 65,197 66,098 65,169 65,403 62,729 60,749 55,960 52,835|47,892 43,300 42,375 41,601 37,663
S;J:];‘)allécs)r % > PEL 17.0 154 147 128 105 102 100 107 108 94 89 85 119 109 108 105 103 96 92 89 9.0
% > REL = = = = = - = = - = = = = = - - 312 307 294 289 312
GM (mg/m?) 0.702 0.707 0.349 0.384 0.367 0.384 0.370 0.378 0.394 0.409 0.335 0.332 0.372 0.325 0.272 0.263| 0.241 0.242 0.251 0.196 0.188
ﬁ/'iji'::ce cod No. of samples 472 3,578 16,164 13,098 12,684 13,333 13,036 10,957 9,833 9,176 8,089 8,135 5,165 4,762 5,983 6,458| 6,032 6,713 7,761 9,449 10,524
Isr;?-ﬁ;(;;gr % > PEL 16.3 148 52 57 63 77 59 59 59 64 45 44 46 41 28 24, 18 14 13 1.0 11
% > REL = = = = = - = = - = = = = = - - 74 73 73 55 6.1
GM (mg/m?) 0.646 0.556 0.474 0.418 0.406 0.413 0.392 0.429 0.429 0.442 0.434 0.405 0.457 0.473 0.499 0.418| 0.373 0.327 0.315 0.238 0.281
i/lljiqsce cod No. of samples| 38,479 47,107 16,730 37,744 35,548 37,998 32,467 26,016 20,346 14,547 12,546 11,701 10,202 6,158 5,153 5,278| 4,563 4,830 4,959 4,543 4,480
(S);):]gizgr % > PEL 17.0 157 91 81 81 84 72 76 81 69 68 5.7 80 69 81 66 48 36 37 22 34
% > REL = = = = = - = = = = = = = = = - 180 161 156 122 150

- indicates incalculable field

PEL - permissible exposure limit

REL - recommended exposure limit GM - geometric mean mg/m?® - milligrams per cubic meter

MRE - Mining Research Establishment
NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than 5% quartz, the MSHA PEL is [(10
mg/m*MRE) / (% quartz)]. The NIOSH REL of 1 mg/m* MRE for respirable coal mine dust was adopted in September of 1995. Geometric means are reported in MRE equivalent. All
samples are compared to the MSHA PEL of 2 mg/m* MRE for respirable coal mine dust containing less than 5% quartz, regardless of actual quartz content. See appendices for source
description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.

d S12Y104( [10)

S1S01UH0o20UNI Y,

saansodxs 1sn( autpy o)



Coal Workers’ Pneumoconiosis: Coal Mine Dust Exposures

Table 2-15. Respirable coal mine dust: Number of samples, geometric mean
exposures, and percent exceeding designated occupational exposure limits by
industries with elevated coal workers’ pneumoconiosis mortality, MSHA inspector
and mine operator samples, 1990-1999

Coal Workers’ Pneumoconiosis Mortality,
Selected States and Years, 1990-1999

% >
Industries with elevated PMRs and most ~ Number of Number of GM % > REL

CIC frequently recorded on death certificates Deaths PMR Samples  (mg/m®) PEL 1995-1999
041 Coal mining 3,765 53.18 794,637 0.509 8.6 26.2
All other industries 935 0 - - -
TOTAL 794,637 0.509 8.6 26.2

- indicates incalculable field

CIC - Census Industry Code PEL - permissible exposure limit REL - recommended exposure limit PMR - proportionate mortality ratio
GM - geometric mean mg/m? - milligrams per cubic meter MRE - Mining Research Establishment

NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m*® MRE; for respirable dust containing greater than
5% quartz, the MSHA PEL is [(10 mg/m® MRE) / (% quartz)]. The NIOSH REL of 1 mg/m? MRE for respirable coal mine dust was adopted in
September of 1995. Geometric means are reported in MRE equivalent. All samples are compared to the MSHA PEL of 2 mg/m* MRE for respirable
coal mine dust containing less than 5% quartz, regardless of actual quartz content. See appendices for source description, methods, ICD codes, industry
codes, agents, and list of selected states and years for which usual industry has been reported.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data. National Center for Health Statistics
multiple cause of death data.
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= Table 2-16 (page 1 of 3). Respirable coal mine dust: Geometric mean exposures and percent exceeding
designated occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine

operator samples, 1979-1999

All years 1979 — 1989 1990 - 1994 1995 - 1999
NIOSH REL = 1.0 mg/m* MRE
) o No. of GM No. of GM % > No. of GM % > | No. of GM %> %>
MSHA Coal Mine District Samples (mg/m®)| Samples (mg/m®) PEL | Samples (mg/m® PEL |Samples (mg/m®) PEL REL
District 1 (Anthracite coal mining regions in
Pennsylvania) 40,660 0.203 | 22,717 0.219 2.7 9,277  0.184 2.4 8,666 0.186 2.6 8.9
District 2 (Bituminous coal mining regions in
Pennsylvania) 289,781 0.512 | 208,709 0.515 9.8 40,164  0.564 95 40,908 0.451 58 239
District 3 258,453 0.558 | 184,655 0590 12.7 38,816  0.531 7.5 34,982 0.436 52 233
Maryland 9,818 0.621 5,668 0.674 13.1 1,501 0.614 6.9 2,649 0.523 6.1 323
Ohio 85,691 0.606 | 66,440 0.672 16.3 9,792  0.479 6.0 9,459 0.372 47 225
Northern West Virginia 162,944  0.531 | 112,547 0.543 105 27,523  0.547 8.1 (22,874 0.457 54 225
District 4 (Southern West Virginia) 451,111  0.551 | 306,083 0.572 146 76,284 0531 106 |68,744 0.485 9.0 274
District 5 (Virginia) 287,317 0.467 | 189,909  0.465 9.3 55,143  0.512 8.4 42,265 0421 59 207
District 6 (Eastern Kentucky) 266,705 0.415 | 154,093 0.392 7.0 56,560  0.467 83 |56,0562 0.433 6.6 224
District 7 262,223  0.449 | 143987 0.444 7.2 63,635  0.483 7.0 |54,601 0.423 6.2 212
Central Kentucky 216,315 0.457 | 112,157  0.453 7.5 54,830  0.492 7.2 49,328 0.430 6.3 214
North Carolina 9 0.147 6 0.159 0.0 3 0126 0.0 0 - - -
South Carolina 0 - 0 - - 0 - - 0 - - -
Tennessee 45870 0.411| 31,795 0.413 6.5 8,802  0.432 6.0 5,273 0.366 6.1 192
Northern Georgia 29 0.328 29 0.328 0.0 0 - - 0 - - -
District 8 146,515 0.743 | 99,969 0.681  14.7 26,146  0.899 143 |20,400 0.891 155 505
llinois 131,785 0.794 | 90,886 0.731  15.6 23477 0974 150 |17,422 0.934 154 520
Indiana 13,033 0.424 7,575 0.342 5.2 2,514  0.459 8.6 2,944 0.687 16.6 428
lowa 886 0.384 813  0.388 5.3 73 0.344 0.0 0 - - -
Michigan 0 - 0 - - 0 - - 0 - - -
Minnesota 0 - 0 - - 0 - - 0 - - -
Northern Missouri 811 0.249 695 0.260 1.7 82  0.240 2.4 34 0.107 0.0 0.0
Wisconsin 0 - 0 - - 0 - - 0 - - -

See footnotes at end of table.
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Table 2-16 (page 2 of 3). Respirable coal mine dust: Geometric mean exposures and percent exceeding
designated occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine

operator samples, 1979-1999

All years 1979 — 1989 1990 — 1994 1995 - 1999

NIOSH REL = 1.0 mg/m® MRE
No. of GM No. of GM % > No. of GM %> | No.of GM %> %>
MSHA Coal Mine District Samples (mg/m®)| Samples (mg/m®) PEL | Samples (mg/m®) PEL |Samples (mg/m®) PEL REL
District 9 120,599 0.683 78,749 0.696 19.8 22,044 0.759 15.0 19,806  0.565 9.3 33.8
Alaska 246 0.338 181 0.408 6.6 48 0.237 2.1 17 0.123 0.0 0.0
Avrizona 913 0.252 484  0.310 5.0 201 0.308 4.5 228 0.136 1.3 1.9
Arkansas 311 0.172 238 0.205 25 37 0.149 2.7 36 0.064 0.0 0.0
California 12 0.218 0 - - 1 0.400 0.0 11 0.206 0.0 9.1
Colorado 38,040 0.844 25,744 0.845 24.1 6,616 0.915 16.4 5680 0.765 104 40.7
Hawaii 0 - 0 - - 0 - - 0 - - -
Idaho 0 - 0 - - 0 - - 0 - - -
Kansas 510 0.216 383 0.235 2.6 49 0.190 0.0 78 0.152 1.3 14
Louisiana 105 0.186 14 0.163 0.0 39 0.228 0.0 52 0.165 0.0 0.0
Southern Missouri 647 0.236 453 0.255 2.0 56 0.160 0.0 138 0.216 1.4 7.0
Montana 1,720 0.296 1,096 0.368 7.2 213 0.250 2.8 411 0.181 2.7 5.6
Nebraska 0 - 0 - - 0 - - 0 - - -
Nevada 0 - 0 - - 0 - - 0 - - -
New Mexico 5,222 0.615 3,535 0.767 23.7 876 0.753 20.2 811 0.188 3.5 6.2
North Dakota 1,345 0.187 1,029 0.221 19 163 0.157 0.6 153  0.073 0.0 0.0
Oklahoma 4,857 0.331 2,972 0.345 6.9 985 0.325 6.7 900 0.297 34 9.8

Oregon 0 - 0 - - 0 - - 0 - -
Texas 4,005 0.179 2,740 0.194 14 664 0.198 3.9 601 0.109 1.0 3.5
Utah 52,952 0.852 34,017 0.834 21.8 10,277 0.928 16.4 8,668 0.834 12.1 43.6
Washington 346 0.178 124 0.166 0.0 74 0.257 2.7 148  0.158 0.7 4.3
Wyoming 9,368 0.463 5,739 0.479 12,5 1,745 0.569 14.1 1,884 0.345 7.0 21.9

See footnotes at end of table.
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Table 2-16 (page 3 of 3). Respirable coal mine dust: Geometric mean exposures and percent exceeding
designated occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine
operator samples, 1979-1999

All years 1979 — 1989 1990 — 1994 1995 - 1999

NIOSH REL = 1.0 mg/m® MRE
o No.of ~ GM | No.of GM %> | No.of GM %> | No.of GM %> %>
MSHA Coal Mine District Samples (mg/m®)| Samples (mg/m® PEL | Samples (mg/m®) PEL |Samples (mg/m®) PEL REL
District 10 (Western Kentucky) 77,891 0.676 50,923 0.603 121 14,282 0.847 14.8 12,686 0.829 142 48.4
District 11 85,776 0.686 52,600 0.714 157 18,307  0.724  10.7 14869 0556 6.6 298
Alabama 85,776 0.686 52,600 0.714 157 18,307  0.724 107 14,869  0.556 6.6 2938
Central and Southern Georgia 0 - 0 - - 0 - - 0 - - -
Florida 0 - 0 - - 0 - - 0 - - -
Mississippi 0 - 0 - - 0 - - 0 - - -
Puerto Rico 0 - 0 - - 0 - - 0 - - -
Virgin Islands 0 - 0 - - 0 - - 0 - - -
TOTAL 2,287,031 0520 |1,492,394 0.526 11.6 |420,658  0.545 95 |373979 0472 75 262

- indicates incalculable field PEL - permissible exposure limit REL - recommended exposure limit GM - geometric mean mg/m? - milligrams per cubic meter

MRE - Mining Research Establishment

NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than 5% quartz, the MSHA PEL is [(10
mg/m* MRE) / (% quartz)]. The NIOSH REL of 1 mg/m? MRE for respirable coal mine dust was adopted in September of 1995. Geometric means are reported in MRE equivalent. All
samples are compared to the MSHA PEL for respirable coal mine dust containing less than 5% quartz, regardless of actual quartz content. See appendices for source description, methods,
and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.
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Coal Workers’ Pneumoconiosis: Coal Mine Dust Exposures

Figure 2-8. Respirable coal mine dust: Geometric mean exposures by state, MSHA
inspector and mine operator samples, 1979-1999

1979 - 1989

mg/m® MRE  No. of States
M >05 8
E >0.25t00.5 13
0 0to 0.25 6

[0 < 10 samples 24

1990 - 1994

mg/m® MRE  No. of States
M >05 10
E >0.25t00.5 8
[ 0t00.25 8
[0 < 10 samples 25

1995 - 1999
NIOSH REL = 1.0 mg/m®

mg/m® MRE  No. of States

M >05 6
O >0.25t00.5 8
[ 0t00.25 12

O < 10 samples 25

e

PEL - permissible exposure limit ~ REL - recommended exposure limit ~ mg/m? - milligrams per cubic meter =~ MRE - Mining Research Establishment
NOTE: In coal mining, for respirable dust containing less than 5% quartz, the MSHA PEL is 2 mg/m* MRE; for respirable dust containing greater than
5% quartz, the MSHA PEL is [(10 mg/m* MRE) / (% quartz)]. The NIOSH REL of 1 mg/m* MRE for respirable coal mine dust was adopted in
September of 1995. Geometric means are reported in MRE equivalent. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust data.
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Section 3

Silicosis
and
Related Exposures






Silicosis: Mortality

Figure 3-1. Silicosis: Number of deaths, crude and age-adjusted mortality rates,

U.S. residents age 15 and over, 1968-1999
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NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Figure 3-2. Silicosis: Age-adjusted mortality rates by state, U.S. residents age 15
and over, 1990-1999
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NOTE: See appendices for source description, methods, and ICD codes.
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SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 3-1. Silicosis: Number of deaths by sex, race, age, and median age at death, U.S. residents age 15
and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths| (%) Male Female| White Black Other|15-24 25-34 35-44 45-54  55-64 65-74 75-84 85+ (yrs)
1990 308 | 48.7 298 10 261 46 1 - 2 6 11 46 81 125 37 75.0
1991 314 | 487 305 9 257 56 1 1 1 4 12 40 78 135 43 76.0
1992 255 | 45.9 240 15 212 39 4 - 1 3 8 36 79 96 32 75.0
1993 276 | 46.0 268 8 240 32 4 - 1 5 10 32 88 96 44 75.0
1994 235 | 51.1 222 13 206 27 2 - - 1 7 35 59 100 33 77.0
1995 242 | 47.1 232 10 198 42 2 - - 2 8 28 70 98 36 76.0
1996 212 | 47.2 206 6 184 26 2 - 1 2 7 25 54 83 40 76.0
1997 198 | 495 189 163 32 3 - - 4 7 26 67 58 36 74.0
1998 178 | 52.2 174 4 158 18 2 - - 5 9 17 47 68 32 76.0
1999 187 | 55.1 181 154 30 3 - - 3 9 21 58 61 35 75.0
TOTAL | 2,405 | 489 | 2,315 90 2,033 348 24 1 6 35 88 306 681 920 368 76.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data.
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Silicosis: Mortality

Table 3-2. Silicosis: Mortality rates (per million population) by race and sex, U.S.
residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 1.58 3.14 0.11 4.38 0.08 0.29 -
1991 1.59 3.08 0.09 5.28 0.08 0.28 -
1992 1.28 2.46 0.14 3.49 0.16 0.80 0.25
1993 1.37 2.85 0.07 2.78 0.16 1.04 -
1994 1.16 2.34 0.14 2.37 0.08 0.50 -
1995 1.18 2.27 0.09 3.59 0.15 0.49 -
1996 1.02 2.10 0.07 2.29 - 0.46 -
1997 0.94 1.82 0.09 2.68 0.07 0.68 -
1998 0.84 1.80 0.03 1.44 0.07 0.44 -
1999 0.87 1.72 0.05 2.42 0.07 0.64 -
1990-1999 1.17 2.34 0.09 3.01 0.09 0.56 0.02

Age-Adjusted Mortality Rate

1990 1.68 4.01 0.09 7.15 0.09 0.50 -
1991 1.70 3.92 0.08 9.60 0.12 0.39 -
1992 1.33 2.99 0.12 6.74 0.19 1.59 0.55
1993 1.42 3.45 0.06 4.98 0.19 3.42 -
1994 1.20 2.87 0.11 4.00 0.08 1.02 -
1995 1.21 2.73 0.07 6.60 0.21 0.72 -
1996 1.05 2.57 0.05 3.86 - 1.00 -
1997 0.96 2.14 0.08 4.57 0.10 1.10 -
1998 0.85 2.10 0.03 2.44 0.07 0.84 -
1999 0.88 1.97 0.04 3.93 0.07 1.25 -
1990-1999 1.21 2.81 0.07 5.27 0.11 1.23 0.05

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Silicosis: Mortality

Table 3-3. Silicosis: Years of potential life lost to age 65 and to life expectancy by
race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 430 - 160 25 - - 615
1991 415 50 90 - 5 - 560
1992 325 15 45 25 - - 410
1993 325 5 115 25 - - 470
1994 230 5 40 25 5 - 305
1995 220 5 65 15 5 - 310
1996 240 - 60 - 15 - 315
1997 225 35 75 - - - 335
1998 260 5 55 25 - - 345
1999 180 - 110 25 - - 315
TOTAL 2,850 120 815 165 30 - 3,980

Years of Potential Life Lost to Life Expectancy

1990 2,758 92 557 37 14 - 3,458
1991 2,732 136 571 6 21 - 3,466
1992 2,278 188 348 46 37 9 2,906
1993 2,545 69 365 45 34 - 3,058
1994 2,044 127 279 37 29 - 2,516
1995 1,995 100 405 37 35 - 2,572
1996 1,875 S7 301 - 36 - 2,269
1997 1,758 132 371 9 43 - 2,313
1998 1,737 39 204 38 23 - 2,041
1999 1,643 41 385 37 35 - 2,141
TOTAL 21,365 981 3,786 292 307 9 26,740

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Silicosis: Mortality

Table 3-4. Silicosis: Number of deaths by state, U.S. residents age 15 and over,
1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total
Alabama 3 9 3 1 3 4 3 1 8 4 39
Alaska 1 - - 1 - - - - - - 2
Arizona 5 2 1 4 7 6 3 3 3 4 38
Arkansas - 2 1 1 - 3 1 2 2 3 15
California 15 16 12 13 9 14 13 5 4 6 107
Colorado 10 15 9 11 6 9 10 7 6 7 90
Connecticut 2 2 3 5 4 2 3 1 4 1 27
Delaware 1 - 1 - - 1 1 1 - 1 6
District of Columbia 1 - 1 - - 1 - 1 - - 4
Florida 12 7 4 5 6 6 5 6 6 5 62
Georgia 4 3 3 3 3 6 4 4 3 2 35
Hawaii - - - - - - - - - - -
Idaho 2 - 2 3 - 2 3 2 1 - 15
Illinois 10 8 11 9 6 5 7 8 7 5) 76
Indiana 8 4 4 4 4 1 2 5 5 5 42
lowa 2 2 2 4 1 2 1 4 4 1 23
Kansas - 1 1 1 2 3 - 1 1 1 11
Kentucky 6 2 6 3 5 5 3 4 5 2 41
Louisiana 6 5 2 8 2 2 2 2 1 5 35
Maine 2 2 - 2 2 - 1 - - 1 10
Maryland 3 4 1 2 2 2 4 1 3 5 27
Massachusetts 4 3 1 1 4 2 2 5 3 1 26
Michigan 12 9 14 15 7 12 16 5 9 6 105
Minnesota 5 3 9 5 5 6 6 5 - 4 48
Mississippi 3 1 1 - - 1 1 3 1 2 13
Missouri 5 7 4 2 7 6 3 5 3 3 45
Montana 2 - 3 2 - 2 2 1 1 2 15
Nebraska - 3 1 - - - 1 - - 1 6
Nevada 3 - - 3 4 2 - 1 - - 13
New Hampshire 1 2 1 - 1 - - 2 - - 7
New Jersey 10 11 5 5 5 3 3 4 4 3 53
New Mexico 6 4 5 3 8 4 1 5 2 2 40
New York 15 18 6 13 12 9 10 6 8 8 105
North Carolina 5 14 8 11 7 12 6 9 5 6 83
North Dakota - - - - - - 1 - - - 1
Ohio 33 35 24 23 21 20 16 12 16 23 223
Oklahoma 4 4 5 1 3 - 1 - 5 23
Oregon 3 3 3 2 2 2 2 - 1 5 23
Pennsylvania 61 53 53 54 44 43 38 33 24 20 423
Rhode Island 1 - 2 - - - 2 3 - 2 10
South Carolina 5 3 1 3 3 - 3 2 1 2 23
South Dakota 1 - - - 1 - 1 1 - 1 5
Tennessee 3 3 2 6 3 2 2 3 5 3 32
Texas 7 11 11 12 8 11 9 11 8 12 100
Utah 2 5 4 10 4 4 - 3 3 1 36
Vermont 5 1 4 1 1 - 1 2 2 1 18
Virginia 3 2 3 5 4 3 2 3 6 1 32
Washington - 7 5 3 2 2 2 2 4 S 30
West Virginia 6 12 4 6 10 8 6 6 5 6 69
Wisconsin 10 16 9 10 7 14 10 6 4 6 92
Wyoming - - - - - - - 1 - - 1
TOTAL 308 314 255 276 235 242 212 198 178 187 2,405

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Silicosis: Mortality

Table 3-5. Silicosis: Number of deaths, mortality rates (per million population), and
years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 39 19 1.18 16 1.20 19 515 19 13.2 15
Alaska 2 48 0.46 47 1.29 16 22 48 11.2 38
Arizona 38 20 1.17 17 1.23 17 439 23 11.6 31
Arkansas 15 35 0.78 33 0.72 42 308 29 20.5 1
California 107 3 0.44 48 0.54 44 1,284 5 12.0 27
Colorado 90 8 3.11 5 3.92 3 1,054 10 11.7 30
Connecticut 27 27 1.03 23 1.00 22 319 27 11.8 29
Delaware 6 44 1.06 21 1.23 17 52 47 8.6 49
District of Columbia 4 47 0.86 29 0.96 25 73 44 18.3 2
Florida 62 12 0.54 44 0.43 47 781 12 12.6 21
Georgia 35 22 0.63 41 0.80 36 404 25 115 34
Hawaii - - - - - - - - - -
Idaho 15 35 1.74 10 1.74 10 136 39 9.1 48
Illinois 76 10 0.82 31 0.84 32 1,086 8 14.3 11
Indiana 42 16 0.93 26 0.94 26 616 14 14.7 9
lowa 23 30 1.04 22 0.89 28 296 31 12.9 19
Kansas 11 40 0.56 43 0.53 45 159 37 145 10
Kentucky 41 17 1.36 13 1.38 14 622 13 15.2 7
Louisiana 35 22 1.07 20 1.14 21 601 15 17.2 4
Maine 10 41 1.03 23 0.97 24 130 41 13.0 17
Maryland 27 27 0.68 39 0.83 33 299 30 11.1 39
Massachusetts 26 29 0.53 45 0.51 46 265 32 10.2 43
Michigan 105 4 1.42 12 1.52 12 1,222 6 11.6 31
Minnesota 48 14 1.36 13 1.34 15 581 18 12.1 26
Mississippi 13 38 0.64 40 0.64 43 232 34 17.8 3
Missouri 45 15 1.08 18 0.99 23 592 16 13.2 15
Montana 15 35 2.26 9 211 9 139 38 9.2 47
Nebraska 6 44 0.48 46 0.40 48 57 45 9.6 45
Nevada 13 38 1.08 18 1.42 13 135 40 10.4 42
New Hampshire 7 43 0.78 33 0.87 30 81 43 11.6 31
New Jersey 53 13 0.83 30 0.85 31 587 17 111 39
New Mexico 40 18 3.17 4 3.65 5 457 21 114 35
New York 105 4 0.73 36 0.73 40 1,307 4 12.4 24
North Carolina 83 9 1.45 11 1.57 11 1,035 11 12.5 23
North Dakota 1 49 0.20 50 0.16 50 6 50 6.1 50
Ohio 223 2 2.56 7 2.53 7 2,816 2 12.6 21
Oklahoma 23 30 0.91 27 0.83 33 252 33 11.0 41
Oregon 23 30 0.94 25 0.88 29 224 35 9.7 44
Pennsylvania 423 1 4.38 2 3.85 4 4,835 1 114 35
Rhode Island 10 41 1.25 15 1.17 20 128 42 12.8 20
South Carolina 23 30 0.81 32 0.94 26 318 28 13.8 14
South Dakota 5 46 0.91 27 0.73 40 57 45 114 35
Tennessee 32 24 0.77 35 0.78 37 474 20 14.8 8
Texas 100 6 0.71 37 0.83 33 1,636 3 16.4 5
Utah 36 21 2.69 6 3.44 6 434 24 12.0 27
Vermont 18 34 3.94 3 4.16 2 174 36 9.6 45
Virginia 32 24 0.61 42 0.74 39 452 22 14.1 13
Washington 30 26 0.71 37 0.76 38 369 26 12.3 25
West Virginia 69 11 4.74 1 4.23 1 1,061 9 154 6
Wisconsin 92 7 2.32 8 2.23 8 1,193 7 13.0 17
Wyoming 1 49 0.28 49 0.29 49 14 49 14.3 11

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Silicosis: Mortality

Table 3-6. Silicosis: Most frequently recorded industries on death certificate, U.S.

residents age 15 and over, selected states and years, 1990-1999

CIC Industry Number of Deaths  Percent
060  Construction 118 13.4
040  Metal mining 86 9.8
041  Coal mining 69 7.8
270  Blast furnaces, steelworks, rolling and finishing mills 51 5.8
050  Nonmetallic mining and quarrying, except fuel 48 5.5
271  Iron and steel foundries 48 55
262  Miscellaneous nonmetallic mineral and stone products 44 5.0
392  Not specified manufacturing industries 33 3.8
331  Machinery, except electrical, n.e.c. 23 2.6
252  Structural clay products 20 2.3
All other industries 317 36.0
Industry not reported 23 2.6
TOTAL 880 100.0

CIC - Census Industry Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 3-7. Silicosis: Most frequently recorded occupations on death certificate, U.S.
residents age 15 and over, selected states and years, 1990-1999

COC Occupation Number of Deaths Percent
616  Mining machine operators 138 15.7
889  Laborers, except construction 84 9.6
019  Managers and administrators, n.e.c. 34 3.9
633  Supervisors, production occupations 32 3.6
453  Janitors and cleaners 30 3.4
779  Machine operators, not specified 30 34
869  Construction laborers 26 3.0
719  Molding and casting machine operators 25 2.8
243  Supervisors and proprietors, sales occupations 18 2.1
804  Truck drivers 18 2.1

All other occupations 423 48.1
Occupation not reported 22 2.5
TOTAL 880 100.0

COC - Census Occupation Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Silicosis: Mortality

Table 3-8. Silicosis: Proportionate mortality ratio (PMR) adjusted for age, sex, and
race by usual industry, U.S. residents age 15 and over, selected states and years,
1990-1999

Number 95% Confidence Interval
CIC Industry of Deaths PMR LCL UCL
040  Metal mining 86 41.70 33.60 51.82
262  Miscellaneous nonmetallic mineral and stone products 44 30.72 22.26 41.23
261  Pottery and related products 17 29.35 17.06 46.96
050  Nonmetallic mining and quarrying, except fuel 48 29.27 21.52 38.82
271 Iron and steel foundries 48 21.14 15.55 28.04
252 Structural clay products 20 19.72 12.02 30.47
041  Coal mining 69 6.17 4.84 7.86
300  Miscellaneous fabricated metal products 18 5.71 3.38 9.02
251  Cement, concrete, gypsum, and plaster products 8 4.24 1.83 8.35
280  Other primary metal industries 9 3.48 1.59 6.60
270  Blast furnaces, steelworks, rolling and finishing mills 51 3.19 241 4.25
682  Miscellaneous retail stores 7 3.15 1.27 6.50
250  Glass and glass products 10 3.00 1.44 5.51
331  Machinery, except electrical, n.e.c. 23 2.48 157 3.73
392  Not specified manufacturing industries 33 1.55 1.07 2.18
060  Construction 118 1.26 1.05 1.51
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Silicosis: Mortality

Table 3-9. Silicosis: Proportionate mortality ratio (PMR) adjusted for age, sex, and
race by usual occupation, U.S. residents age 15 and over, selected states and years,
1990-1999

Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
725 Miscellaneous metal and plastic processing machine operators 10 92.71 44,57 170.42
787 Hand molding, casting, and forming occupations 8 41.97 18.09 82.61
675 Hand molders and shapers, except jewelers 14 38.91 21.26 65.28
768 Crushing and grinding machine operators 16 31.12 17.78 50.52
719 Molding and casting machine operators 25 19.36 12.49 28.55
617 Mining occupations, n.e.c. 8 15.86 6.84 31.22
616 Mining machine operators 138 13.08 11.04 15.51
613 Supervisors, extractive occupations 7 12.86 5.17 26.52
599 Construction trades, n.e.c. 8 6.77 2.92 13.33
766 Furnace, kiln, and oven operators, except food 11 5.23 2.62 9.36
709 Grinding, abrading, buffing, and polishing machine operators 7 4,53 1.82 9.34
849 Crane and tower operators 9 3.87 1.78 7.35
544  Millwrights 8 3.49 1.50 6.87
779 Machine operators, not specified 30 2.94 1.99 4.20
844 Operating engineers 15 2.31 1.29 3.82
889 Laborers, except construction 84 2.19 1.76 2.73
579 Painters, construction and maintenance 14 2.16 1.18 3.62
633 Supervisors, production occupations 32 1.77 1.21 2.50
869 Construction laborers 26 1.56 1.02 2.28
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Figure 3-3. Silicosis: Age-adjusted mortality rates by county, U.S. residents age 15 and over, 1970-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Silicosis: Mortality

Figure 3-4. Silicosis: Age-adjusted mortality rates by county, U.S. residents age 15

and over, 1970-1984 and 1985-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Silicosis: Mortality

Table 3-10. Silicosis: Counties with highest age-adjusted mortality rates (per million
population), U.S. residents age 15 and over, 1985-1999

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Mitchell County North Carolina 62.5 84.5 15 0.0
Silver Bow County Montana 447 56.7 23 0.0
Shoshone County Idaho 41.8 55.9 9 0.0
Yancey County North Carolina 40.3 51.9 10 0.0
Montrose County Colorado 35.3 44.4 13 0.0
Elbert County Georgia 35.1 41.1 9 0.0
Huntingdon County Pennsylvania 33.9 354 19 5.3
Avery County North Carolina 321 33.0 6 0.0
Perry County Ohio 31.6 32.8 12 25.0
Montezuma County Colorado 29.8 32.6 7 0.0
Washington County Vermont 26.8 27.6 18 0.0
Grant County New Mexico 26.0 28.2 9 0.0
Audrain County Missouri 25.7 36.3 10 0.0
Muskegon County Michigan 244 244 45 0.0
Morgan County West Virginia 23.1 32.3 5 20.0
Essex County New York 22.3 24.7 11 0.0
Jackson County Ohio 21.8 24.9 9 0.0
Preston County West Virginia 21.0 20.5 7 0.0
Schuylkill County Pennsylvania 19.9 28.1 53 0.0
Cambria County Pennsylvania 18.9 25.9 51 0.0
Sheboygan County Wisconsin 184 21.3 26 0.0
Rockdale County Georgia 17.9 104 7 0.0
Columbiana County Ohio 16.8 194 25 12.0
St. Lawrence County New York 16.6 15.6 21 0.0
Muskingum County Ohio 16.5 17.7 17 294
Indiana County Pennsylvania 16.2 16.5 18 0.0
Ottawa County Oklahoma 15.8 22.0 8 0.0
Bedford County Pennsylvania 155 17.4 10 0.0
Mifflin County Pennsylvania 154 18.1 10 0.0
Wyoming County West Virginia 15.0 14.9 5 0.0
Stearns County Minnesota 147 12.3 17 5.9
San Juan County New Mexico 145 10.3 10 0.0
Somerset County Pennsylvania 14.2 15.0 14 7.1
Armstrong County Pennsylvania 13.7 18.1 16 0.0
Delta County Colorado 12.6 18.9 5 0.0
Mesa County Colorado 11.6 13.2 15 0.0
Fremont County Colorado 11.0 15.0 6 0.0
Marion County Ohio 11.0 10.7 8 0.0
McDowell County West Virginia 11.0 12.8 5 0.0
St. Mary Parish Louisiana 10.8 9.6 6 0.0
Coshocton County Ohio 10.5 12.2 5 0.0
Logan County West Virginia 10.0 10.0 5 0.0
Surry County North Carolina 9.9 104 8 0.0
Rutland County Vermont 9.7 10.7 8 0.0
Clearfield County Pennsylvania 9.2 11.8 11 0.0
Carbon County Pennsylvania 9.0 114 8 0.0
Steuben County New York 8.4 8.7 10 0.0
Knox County Ohio 8.4 8.7 5 0.0
Northumberland County Pennsylvania 8.3 11.2 13 0.0
Nevada County California 7.9 9.1 9 0.0
Overall United States 1.4 1.3 4,002 3.7

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Silicosis: Morbidity

Table 3-11. Silicosis: Estimated number of discharges from short-stay nonfederal
hospitals, 1970-2000

Year Number of Discharges
1970 o 6,000
1971 7,000
1072 6,000
1073 5,000
1974 4,000
1975 4,000
1976 . 5,000
1977 4,000
1978 2,000
1979 3,000
1980 .o 1,000
1081 2,000
1982 3,000
1983 2,000
1984 2,000
1085 3,000
1986 ..o 3,000
1987 3,000
1988 .. 3,000
1989 2,000
1990 . o 3,000
1991 4,000
1992 3,000
1993 1,000
1994 3,000
1995 L 3,000
1996 .. 4,000
1997 3,000
1998 . 1,000
1999 1,000
2000 1,000

NOTE: Number of discharges has been rounded. NCHS recommends that, in statistical comparisons, estimates of less than 5,000 not be used and that
estimates of 5,000 to 10,000 be used with caution. See appendices for source description and methods.
SOURCE: National Center for Health Statistics National Hospital Discharge Survey.
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Silicosis: SENSOR

Table 3-12. Silicosis: Number of cases by ascertainment source and state, 1989-1998

Michigan New Jersey Ohio Total
Source No. % No. % No. % No. %
Health care professional report 123 20.9 18 9.4 22 55 163 13.8
Hospital discharge data 387 65.7 164 85.9 327 81.8 878 74.4
Death certificate data 23 3.9 5 2.6 19 4.8 47 4.0
Workers' compensation files 52 8.8 - - 21 5.3 73 6.2
Other 4 0.7 4 2.1 11 2.8 19 1.6
TOTAL 589 100.0 191 100.0 400 100.0 1,180 100.0

- indicates no cases reported.

NOTE: Percentages may not sum to 100% due to rounding. See appendices for source description.

SOURCE: Provisional SENSOR surveillance data as of September 2002, aggregated by reporting source years, and reported by K Rosenman, MJ
Reilly, and D Kalinowski (Michigan); D Valiante and D Schill (New Jersey); and E Socie and A Migliozzi (Ohio).
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Silicosis: SENSOR

Table 3-13. Silicosis: Number of cases by duration of occupational exposure to
silica and by state, 1989-1998

Michigan New Jersey Ohio Total

Years of Employment in Jobs 0 0 0 0

with Potential Silica Exposure No. Yo No. Yo No. % No. %
<10 41 7.0 19 9.9 23 5.8 83 7.0
10to 20 112 19.0 44 23.0 71 17.8 227 19.2
21-30 194 32.9 46 24.1 84 21.0 324 27.5
>30 215 36.5 56 29.3 110 27.5 381 32.3
Unknown 27 4.6 26 13.6 112 28.0 165 14.0
TOTAL 589 100.0 191 100.0 400 100.0 1,180 100.0

NOTE: Percentages may not sum to 100% due to rounding. See appendices for source description.
SOURCE: Provisional SENSOR surveillance data as of September 2002, aggregated by reporting source years, and reported by K Rosenman, MJ
Reilly, and D Kalinowski (Michigan); D Valiante and D Schill (New Jersey); and E Socie and A Migliozzi (Ohio).
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Silicosis: SENSOR

Figure 3-5. Silicosis: Decade of first exposure for 986 confirmed cases, 1989-1998
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NOTE: Cases with unknown or missing values are excluded.
SOURCE: Provisional SENSOR surveillance data as of September, 2002, aggregated by reporting source years, and reported by K Rosenman, MJ
Reilly, and D Kalinowski (Michigan); D Valiante and D Schill (New Jersey); and E Socie and A Migliozzi (Ohio).
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Silicosis: SENSOR

Table 3-14. Silicosis: Primary industries associated with silica exposure of silicosis

cases by state, 1989-1998

Michigan | New Jersey Ohio Total
Industry (SIC Code) No. % No. % No. % No. %
Mining 17 2.9 22 115 20 5.0 59 5.0
Mining and quarry of nonmetal minerals except fuel (14) 1 0.2 17 8.9 15 3.8 33 2.8
Metal mining (10) 15 25 4 2.1 - - 19 1.6
All others (12,13) 1 0.2 0.5 5 1.3 7 0.6
Construction 88 5.7 16 8.4 20 5.0 69 5.9
Construction, special trade contractors (17) 24 4.1 8 4.2 16 4.0 48 4.1
Heavy construction other than building construction (16) 4 0.7 4.2 4 1.0 16 1.4
All others (15) 5 0.8 - - - - 5 0.4
Manufacturing 526 90.2 | 149 78.0 | 351 88.0 1,026 875
Primary metal industries (33) 454  77.1 45 236 | 187 46.8 686 58.1
Stone, clay, glass, and concrete products (32) 28 4.8 82 429 88 22.0 198 16.8
Fabricated metal products except machinery and 9 15 6 3.1 31 7.8 46 3.9
transportation equipment (34)
Transportation equipment (37) 20 3.4 4 2.1 10 25 34 2.9
Industrial and commercial machinery and computer 5 0.8 0.5 20 5.0 26 2.2
equipment (35)
Chemicals and allied products (28) 2 0.3 5 2.6 5 13 12 1.0
All others (22,25,26,29,30,36,38,39) 8 1.4 6 3.1 10 25 24 2.0
Transportation (40,41,42,46,49) 4 0.7 2 1.0 - - 6 0.5
Wholesale trade (50) 1 0.2 - - 1 0.3 2 0.2
Finance, insurance, and real estate (65) - - - - 1 0.3 1 0.1
Services (75,76,80) 2 0.3 2 1.0 2 0.5 6 0.5
Public administration (92) - - - - 1 0.3 1 0.1
Nonclassifiable (99) 6 1.0 - - 3 0.8 9 0.8
TOTAL 589 100.0 | 191 100.0 | 400 100.0 |1,180 100.0

- indicates no cases reported.

SIC - 1987 Standard Industrial Classification

NOTE: Percentages may not sum to 100% due to rounding. See appendices for source description.
SOURCE: Provisional SENSOR surveillance data as of September 2002, aggregated by reporting source years, and reported by K Rosenman, MJ
Reilly, and D Kalinowski (Michigan); D Valiante and D Schill (New Jersey); and E Socie and A Migliozzi (Ohio).
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Silicosis: SENSOR

Table 3-15. Silicosis: Primary occupations associated with silica exposure of
silicosis cases by state, 1989-1998

Michigan New Jersey Ohio Total
Occupation (COC) No. % No. % No. % No. %
Managerial and professional specialty 1 0.2 4 2.1 3 038 8 0.7
Technical, sales, and administrative 5 0.8 2 1.0 1 03 8 0.7
Service 4 0.7 1 0.5 3 08 8 0.7
Precision production, craft, and repair 142 241 50 26.2 73 183 | 265 225
Hand molders and shapers, except jewelers (675) 55 9.3 3 1.6 5 13 63 5.3
Supervisors, production (628) 20 34 9 4.7 13 33 42 3.6
Brickmasons and stonemasons (563) 12 2.0 7 3.7 12 3.0 31 2.6
Construction trades, n.e.c. (599) 6 1.0 4 2.1 12 30 22 1.9
Mining machine operators (616) 6 1.0 6 3.1 3 08 15 1.3
Millwrights (544) 9 15 - - 2 05 11 0.9
Mining occupations, n.e.c. (617) 5 0.8 2 1.0 4 10 11 0.9
All others 29 49 19 9.9 22 55 70 59
Operators, fabricators, and laborers 360 61.1 | 107 56.0 | 301 753 | 768 65.1
Laborers, except construction (889) 123 20.9 15 7.9 66 165 | 204 17.3
Molding and casting machine operators (719) 59 10.0 7 3.7 39 9.8 | 105 8.9
Grinding, abrading, buffing, and polishing machine op. (709) 49 8.3 3 1.6 24 6.0 76 6.4
Crushing and grinding machine operators (768) 9 1.5 10 5.2 35 88 54 46
Miscellaneous metal and plastic processing machine op. (725) | 19 3.2 8 4.2 22 55 49 4.2
Furnace, kiln, and oven operators, excluding food (766) 11 1.9 5 2.6 18 45 34 2.9
Miscellaneous machine operators, n.e.c. (777) 10 1.7 4 2.1 17 43 31 2.6
Hand molding, casting, forming occupations (787) 3 0.5 14 7.3 12 3.0 29 25
Miscellaneous hand working occupations (795) 19 3.2 1 0.5 1 03 21 1.8
Mixing and blending machine operators (756) 4 0.7 5 2.6 8 20 17 14
Machine operators, not specified (779) 3 0.5 2 1.0 12 30 17 14
Welders and cutters (783) 9 1.5 3 1.6 4 1.0 16 1.4
Construction laborers (869) 2 0.3 6 3.1 4 10 12 1.0
Production inspectors, checkers, and examiners (796) 5 0.8 2 1.0 4 10 11 0.9
Crane and tower operators (849) 5 0.8 2 1.0 4 10 11 0.9
Painting and paint spraying machine operators (759) - - 7 3.7 3 038 10 0.8
All others 30 5.1 13 6.8 28 7.0 71 6.0
Unclassifiable and miscellaneous unemployed 77 131 27 141 19 48 | 123 104
Occupation not reported 77 131 27 141 19 48 | 123 104
TOTAL 589 100.0 | 191 100.0 | 400 100.0 {1,180 100.0
- indicates no cases reported. COC - 1990 Census Occupation Code n.e.c. - not elsewhere classified

NOTE: Percentages may not sum to 100% due to rounding. See appendices for source description.
SOURCE: Provisional SENSOR surveillance data as of September 2002, aggregated by reporting source years, and reported by K Rosenman, MJ
Reilly, and D Kalinowski (Michigan); D Valiante and D Schill (New Jersey); and E Socie and A Migliozzi (Ohio).
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Figure 3-6a. Respirable quartz: Geometric mean exposures in coal mining, MSHA inspector and mine
operator samples, 1982-1999
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NOTE: For coal mining, the MSHA PEL is [(10 mg/m® MRE) / (% quartz)] for respirable dust containing greater than 5 percent quartz. The MSHA respirable coal mine quartz exposure
data and the NIOSH REL for respirable quartz cannot be compared to each other because they are based on different sampling criteria. See appendices for source description, methods, and
agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator quartz data.
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Figure 3-6b. Respirable quartz: Geometric mean exposures by major industry division, MSHA and
OSHA samples, 1979-1999
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NOTE: Before March 1, 1989 and after March 22, 1993, the OSHA PEL is [(10 mg/m?) / (% quartz + 2)], for respirable dust containing at least 1 percent quartz. From March 1, 1989 to
March 22, 1993, the OSHA PEL was 0.1 mg/m?® for respirable quartz. For metal/nonmetal mining, the MSHA PEL is [(10 mg/m?) / (% quartz+2)] for respirable dust containing at least 1
percent quartz. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal data. Occupational Safety and Health Administration (OSHA) Integrated Management Information System.
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Table 3-16a. Respirable quartz: Geometric mean exposures and percent exceeding designated
occupational exposure limits in coal mining, MSHA inspector and mine operator samples, 1982-1999

Industry Division 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
GM
(mg/m* MRE) 0.045 0.047 0.043 0.043 0.049 0.045 0.055 0.051 0.054 0.054 0.045 0.046 0.046 0.055 0.055 0.052 0.056 0.054
Coal Mining
SIC 11,12 No. of samples 2,682 4,962 4,613 4242 4,731 4556 5238 4566 4524 5816 8,692 7,668 7,557 8,090 6,332 8560 10,613 12,790

% > PEL 385 401 408 368 397 379 381 390 369 354 284 279 293 323 307 291 297 274

- indicates incalculable field

SIC - Standard Industrial Classification PEL - permissible exposure limit REL - recommended exposure limit GM - geometric mean mg/m?® - milligams per cubic meter
MRE - Mining Research Establishment

NOTE: For coal mining, the MSHA PEL is [(10 mg/m* MRE) / (% quartz)] for respirable dust containing greater than 5 percent quartz. The MSHA respirable coal mine quartz exposure data
and the NIOSH REL for respirable quartz cannot be compared to each other because they are based on different sampling criteria. See appendices for source description, methods, and agents.
SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator quartz data.
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Table 3-16b. Respirable quartz: Geometric mean exposures and percent exceeding designated
occupational exposure limits by major industry division, MSHA and OSHA samples, 1979-1999

OSHA PEL: see note

OSHA PEL = 0.1 mg/m®

OSHA PEL.: see note

Industry Division 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988|1989 1990 1991 1992|1993 1994 1995 1996 1997 1998 1999
GM (mg/m®) | 0.100 0.133 0.044 0.045 0.074 0.089 0.156 0.048 0.084 0.058| 0.015 0.079 0.068 0.037| 0.054 0.057 0.037 0.145 0.050 0.111 0.072

Construction No.ofsamples| 24 71 26 36 56 44 57 33 42 35| 15 3 43 65| 29 21 31 56 103 138 165
SIC 1517 % > PEL 500 59.2 385 27.8 411 455 596 364 476 457| 133 333 326 231| 345 381 258 500 340 514 473
% > REL 583 67.6 50.0 444 643 523 649 394 643 514/ 200 528 395 354| 552 619 290 625 476 630 582

GM (mg/m®) | 0.045 0.041 0.048 0.044 0.037 0.040 0.045 0.037 0.031 0.035| 0.020 0.032 0.035 0.025| 0.027 0.030 0.031 0.029 0.034 0.050 0.056
Manufacturing No. of samples| 745 1,394 1,269 1298 1,065 852 1,075 715 744 644| 527 641 595 606 422 346 299 277 400 606 653
S1C 2039 % > PEL 303 30.8 332 305 269 319 343 273 265 307| 161 201 222 135| 182 243 247 238 260 37.8 383
% > REL 491 475 509 487 424 468 503 399 384 429 281 392 420 322 301 390 368 307 360 521 56.4

GM (mg/m®) | 0.017 0015 0.014 0012 0012 0011 0012 0.012 0.009 0.016| 0.014 0.011 0.009 0.010| 0.008 0.007 0.007 0.008 0.008 0.011 0.011

Rﬂfﬁ?ﬁ'eta. No. of samples| 9,038 6,001 6299 2553 6,048 7,118 6,002 6,625 6,069 7,062| 8307 10,512 12,495 12,244(10,382 15,940 12,594 16,253 7,893 4,615 4,974
2/,'2'{3 14 %>PEL 117 111 117 111 105 102 102 103 77 17.7] 147 111 94 92| 73 56 55 62 64 67 80
% > REL 173 177 178 168 165 154 154 165 115 26.6] 221 167 142 147/ 113 86 84 92 102 127 159

GM (mg/m®) | 0.029 0.026 0.027 0.033 0.016 0.015 0.060 0.026 0.092 0.032| 0.028 0.041 0.015 0.015| 0.011 0.030 0.024 0.018 0.036 0.065 0.022

Soltgelr_g’ 13, MNoofsamples| 36 36 15 15 30 46 26 39 71 62 56 31 48 40 22 3 26 4 29 26 49
40-99 % > PEL 139 167 133 200 100 130 385 282 521 306/ 286 387 63 75 45 152 269 122 207 30.8 204

% > REL 361 222 267 267 200 217 615 359 606 403| 339 419 229 125 91 273 269 195 276 57.7 245

SIC - Standard Industrial Classification
NOTE: Before March 1, 1989 and after March 22, 1993, the OSHA PEL is [(10 mg/m?) / (% quartz + 2)], for respirable dust containing at least 1 percent quartz. From March 1, 1989 to
March 22, 1993, the OSHA PEL was 0.1 mg/m? for respirable quartz. For metal/nonmetal mining, the MSHA PEL is [(10 mg/m®) / (% quartz+2)] for respirable dust containing at least 1
percent quartz. The NIOSH REL is 0.05 mg/m*. See appendices for source description, methods, and agents.
SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data. Occupational Safety and Health Administration (OSHA) Integrated Management Information

System.

PEL - permissible exposure limit

REL - recommended exposure limit

GM - geometric mean

mg/m?® - milligams per cubic meter
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Silicosis: Respirable Quart; Exposures

Table 3-17. Respirable quartz: Number of samples, geometric mean exposures, and
percent exceeding designated occupational exposure limits by industries with elevated
silicosis mortality, MSHA inspector and mine operator and OSHA samples, 1990-1999

Silicosis Mortality,
Selected States and Years, 1990-1999
Industries with elevated PMRs and most ~ Number of Number of GM %> %>
CIC frequently recorded on death certificates Deaths PMR Samples (mg/m® PEL REL
040 Metal mining 86 41.70 8,382 0.013 124 194
262  Miscellaneous nonmetallic mineral and stone 44 30.72 391 0.041 30.2 47.3
products
050 Nonmetallic mining and quarrying, except 48 29.27 99,529 0.008 7.0 11.1
fuel
271 Iron and steel foundries 48 21.14 1,766 0.047 29.3 50.8
252  Structural clay products 20 19.72 213 0.045 32.9 51.6
041 Coal mining 69 6.17 80,642 0.052*  30.1 !
270 Blast furnaces, steelworks, rolling and 51 3.19 44 0.011 2.3 6.8
finishing mills
331 Machinery, except electrical, n.e.c. 23 2.48 204 0.046 324  48.0
392 Not specified manufacturing industries 33 1.55 0 - - -
060 Construction 118 1.26 687 0.070 406  53.0
All other industries 317 2,562 0.026 199 302
TOTAL (excluding CIC 041) 113,778 0.009 84 132

- indicates incalculable field

* MRE equivalent

+ The MSHA respirable coal mine quartz exposure data and the NIOSH REL for respirable quartz cannot be compared to each other because they are
based on different sampling criteria.

CIC - Census Industry Code PEL - permissible exposure limit REL - recommended exposure limit PMR - proportionate mortality ratio
GM - geometric mean mg/m? - milligrams per cubic meter MRE - Mining Research Establishment n.e.c. - not elsewhere
classitied

NOTE: Before March 1, 1989 and after March 22, 1993, the OSHA PEL is [(10 mg/m®) /(% quartz + 2)], for respirable dust containing at least 1
percent quartz. From March 1, 1989 to March 22, 1993, the OSHA PEL was 0.1 mg/m® for respirable quartz. For coal mining, the MSHA PEL is [(10 mg/
m’® MRE) / (% quartz)] for respirable dust containing greater than 5 percent quartz; for metal/nonmetal mining, the MSHA PEL is [(10 mg/m®) / (% quartz
+ 2)] for respirable dust containing at least 1 percent quartz. The NIOSH REL is 0.05 mg/m®. See appendices for source description, methods, ICD codes,
industry codes, agents, and list of selected states and years for which usual industry has been reported.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal and coal mine inspector and mine operator quartz data. Occupational
Safety and Health Administration (OSHA) Integrated Management Information System. National Center for Health Statistics: multiple cause of death
data.
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Table 3-18 (page 1 of 2). Respirable quartz: Geometric mean exposures and percent exceeding designated
occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine operator
samples, 1982-1999

All years 1982 - 1988 1989 - 1992 1993 - 1999

) o No. of GM No. of GM %> | No.of GM %> | No.of GM % >

MSHA Coal Mine District Samples (mg/m%)| Samples (mg/m® PEL | Samples (mg/m® PEL |Samples (mg/m*®) PEL
District 1 (Anthracite coal mining regions in Pennsylvania) 1,274  0.027 321 0.025 414 184 0.024 39.7 769 0.028 26.4
District 2 (Bituminous coal mining regions in Pennsylvania) 13,802  0.043 4,123 0.043 347 | 2,564 0.041 25.7 | 7,115 0.044 208
District 3 12,214  0.036 3,867 0.032 288 | 1,923 0.040 235 | 6,424 0.036 19.6
Maryland 761  0.042 128 0.056 39.8 46 0.037 43 587  0.040 16.9
Ohio 4,334 0.040 1,962  0.040 333 823 0.040 245| 1549 0.042 218
Northern West Virginia 7,119  0.032 1,777  0.025 231 | 1,054 0.040 235 | 4,288 0.034 191
District 4 (Southern West Virginia) 21,177  0.060 7,130  0.053 40.3 | 4,338 0.058 38.1| 9,709 0.068 36.9
District 5 (Virginia) 14,293  0.062 4,492  0.057 451 | 3,341 0.061 39.0 | 6,460 0.066 344
District 6 (Eastern Kentucky) 15,255  0.061 2,845 0.050 40.7 | 2,748 0.066 415 | 9,662 0.064 33.6
District 7 17,116  0.059 2991 0.066 49.7 | 3,762 0.055 36.9 (10,363  0.058 324
Central Kentucky 15,102  0.059 2,463  0.068 512 | 3,152 0.056 373 | 9,487 0058 324
North Carolina 0 - 0 - - 0 - - 0 - -
South Carolina 0 - 0 - - 0 - - 0 - -
Tennessee 2,014  0.057 528  0.057 424 610 0.053 3438 876  0.060 32.3
Northern Georgia 0 - 0 - - 0 - - 0 - -
District 8 7,297  0.046 2,122  0.047 338 | 1,567 0.042 220 | 3,608 0.048 27.1
llinois 6,160  0.045 1,719 0.046 328 | 1,399 0.041 209 | 3,042 0045 245
Indiana 1,042  0.061 342  0.051 38.0 156 0.056 321 544  0.070 415
lowa 54 0.024 39 0.023 385 9 0.027 222 6  0.022 0.0
Michigan 0 - 0 - - 0 - - 0 - -
Minnesota 0 - 0 - - 0 - - 0 - -
Northern Missouri 41  0.051 22 0.071 409 3 0.031 0.0 16 0.036 313
Wisconsin 0 - 0 - - 0 - - 0 - -

See footnotes at end of table.
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Table 3-18 (page 2 of 2). Respirable quartz: Geometric mean exposures and percent exceeding designated
occupational exposure limits by MSHA coal mine district and state, MSHA inspector and mine operator

samples, 1982-1999

All years 1982 - 1988 1989 - 1992 1993 - 1999

No. of GM No. of GM % > | No. of GM %> | No. of GM % >

MSHA Coal Mine District Samples (mg/m®)| Samples (mg/m®) PEL | Samples (mg/m® PEL |Samples (mg/m®) PEL
District 9 5,372 0.036 1,403 0.041 423 1,357 0.031 338| 2,612 0.036 239
Alaska 12 0.017 10 0.014 10.0 2 0.051 50.0 0 - -
Arizona 42 0.056 6 0.023 333 12 0.056 41.7 24 0.070 208
Arkansas 9 0.082 6 0.120 66.7 1 0.009 100.0 2 0.077 500
California 1 0.025 0 - - 0 - - 1 0.025 0.0
Colorado 1,678 0.037 447 0.041 45.0 425  0.033 36.0 806  0.036 215
Hawaii 0 - 0 - - 0 - - 0 - -
Idaho 0 - 0 - - 0 - - 0 - -
Kansas 24 0.061 9 0.115 66.7 7 0.027 0.0 8 0061 125
Louisiana 10 0.009 0 - - 2 0.038 0.0 8 0.006 0.0
Southern Missouri 42 0.068 16 0.114 625 4 0.077 25.0 22 0.046 182
Montana 97 0.042 36 0.038 38.9 14  0.051 429 47  0.042 298
Nebraska 0 - 0 - - 0 - - 0 - -
Nevada 0 - 0 - - 0 - - 0 - -
New Mexico 299 0.048 117 0.050 34.2 48  0.050 354 134  0.046 231
North Dakota 47 0.012 29 0.012 138 15 0.010 200 3  0.026 0.0
Oklahoma 382 0.080 162 0.121 623 84  0.068 393 136 0.055 294
Oregon 0 - 0 - - 0 - - 0 - -
Texas 133 0.041 52 0.098 57.7 25 0.016 240 56 0.028 232
Utah 2,031 0.033 338 0.033 388 608  0.028 329| 1,085 0.036 252
Washington 21 0.028 2 0.016 0.0 9 0.019 0.0 10 0.044 200
Wyoming 544  0.021 173 0.017 283 101 0.020 317 270  0.025 252
District 10 (Western Kentucky) 4,515 0.023 1,156 0.021 26.0 951  0.023 19.6| 2,408 0.025 174
District 11 3,917 0.056 574 0.058 40.2 863  0.063 36.8| 2,480 0.053 275
Alabama 3,917 0.056 574 0.058 40.2 863  0.063 36.8| 2,480 0.053 275
Central and Southern Georgia 0 - 0 - - 0 - - 0 - -
Florida 0 - 0 - - 0 - - 0 - -
Mississippi 0 - 0 - - 0 - - 0 - -
Puerto Rico 0 - 0 - - 0 - - 0 - -
Virgin Islands 0 - 0 - - 0 - - 0 - -
TOTAL 116,232 0.050 | 31,024 0.047 389 | 23598 0.050 33.8|61,610 0.052 29.3

— indicates incalculable field PEL - permissible exposure limit

REL - recommended exposure limit

GM - geometric mean

mg/m’ - milligrams per cubic meter

NOTE: All geometric means are reported in MRE (Mining Research Establishment) equivalents. For coal mining, the MSHA PEL is [(10 mg/m* MRE) / (% quartz)] for respirable dust

containing greater than 5 percent quartz. The MSHA respirable coal mine quartz exposure data and the NIOSH REL for respirable quartz cannot be compared to each other because they are

based on different sampling criteria. See appendices for source description, methods, and agents.
N SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator quartz data.
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3 Table 3-19 (page 1 of 2). Respirable quartz: Geometric mean exposures and percent exceeding designated occupational

exposure limits by MSHA metal/nonmetal mine district and state, MSHA samples, 1979-1999

All years 1979 - 1988 1989 - 1992 1993 - 1999
MSHA Metal/Nonmetal No. of GM No. of GM %> %> No. of GM % > %> | No.of GM % > % >
Mine District Samples (mg/m®) | Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL
Northeast 26,788  0.011 8,979 0.015 124 194 6,060 0.011 9.9 16.1 [11,749 0.009 6.5 10.9
Connecticut 718 0.013 285 0.027 26.3 38.2 156 0.013 135 23.1 277  0.006 2.5 5.1
Delaware 91 0.005 17 0.006 0.0 0.0 33 0.005 0.0 3.0 41  0.004 4.9 0.0
District of Columbia 0 - 0 - - - 0 - - - 0 - - -
Maine 623 0.012 199 0.025 16.6 24.6 169 0.009 3.0 1.7 255  0.009 4.3 9.8
Maryland 1,440 0.008 518 0.009 4.2 8.1 314 0.007 2.9 7.0 608  0.007 2.6 6.3
Massachusetts 1,280 0.013 476 0.025 174 28.6 250 0.010 9.6 16.0 554 0.008 3.6 7.0
New Hampshire 497  0.014 131 0.028 153 336 133 0.010 7.5 16.5 233 0.012 7.7 12.9
New Jersey 2,524  0.012 992 0.020 175 275 623 0.012 124 20.1 909 0.007 4.2 8.0
New York 6,153 0.010 1,875 0.014 114 17.0 1,649 0.009 6.2 11.8 2,629 0.008 5.6 9.7
Pennsylvania 6,344 0.012 2,324 0.014 9.3 152 1,212 0.014 13.8 205 2,808 0.010 8.1 125
Rhode Island 201 0.018 57 0.030 228 36.8 35 0.014 8.6 25.7 109 0.015 16.5 25.7
Vermont 1,435 0.016 372 0.019 220 315 334 0.013 19.2 26.3 729 0.016 19.5 29.8
Virginia 4,009 0.008 1,126 0.011 6.6 120 808 0.009 8.5 13.2 2,075 0.007 4.2 7.4
West Virginia 1,473  0.013 607 0.018 175 244 344 0.015 13.7 19.8 522  0.009 6.9 105
Southeast 37,427  0.008 13,902 0.010 75 124 9,250 0.008 8.2 12.8 [14,275 0.007 4.9 8.2
Alabama 3,246  0.007 1,034 0.007 4.2 6.6 876 0.007 8.0 11.9 1,336  0.007 6.3 9.6
Florida 2,998 0.005 830 0.006 3.7 7.1 827 0.005 2.2 5.0 1,341 0.004 1.3 2.3
Georgia 6,163 0.010 2,464 0.014 11.0 196 1,567 0.010 10.6 15.3 2,132  0.007 5.3 7.7
Kentucky 2,424  0.008 943 0.009 75 104 480 0.008 9.4 11.0 1,001  0.006 3.7 5.7
Mississippi 1,690 0.008 273 0.007 4.4 6.6 476 0.007 5.5 8.2 941  0.009 7.0 11.8
North Carolina 8,090 0.008 3,347 0.010 64 114 2,166 0.008 6.7 11.1 2,577 0.006 3.8 6.9
Puerto Rico 1,237 0.005 586 0.004 0.9 0.2 29 0.007 3.4 10.3 622  0.005 3.1 3.1
South Carolina 4,011 0.009 1,054 0.016 173 27.6 1,130 0.009 9.7 16.1 1,827  0.007 3.6 7.7
Tennessee 7,490 0.009 3,327 0.009 6.3 9.9 1,698 0.010 105 16.3 2,465  0.009 7.8 13.8
Virgin Islands 78 0.006 44 0.004 0.0 0.0 1 0.010 0.0 0.0 33 0.011 3.0 9.1
North Central 35,491  0.009 12,515 0.011 93 138 8,549 0.011 10.8 15.8 |[14,427 0.008 5.2 8.9
Illinois 6,542 0.011 2,796 0.014 163 21.0 1,387 0.011 13.0 19.3 2,359  0.007 4.7 8.3
Indiana 4,021 0.007 1,174 0.007 2.9 3.3 917 0.007 4.5 6.0 1,930 0.006 3.0 5.0
lowa 2,118 0.006 675 0.007 4.9 5.0 570 0.006 5.3 49 873  0.005 15 1.8
Michigan 5112 0.011 1,397 0.012 84 153 1,459 0.013 14.3 19.9 2,256  0.009 6.8 11.3
Minnesota 6,982 0.010 3,402 0.010 5.7 106 1,475 0.012 10.5 17.0 2,105 0.008 5.4 8.7
Ohio 6,034 0.010 1,361 0.013 132 19.2 1,710 0.010 9.0 14.4 2,963 0.008 6.7 11.8
Wisconsin 4,682 0.010 1,710 0.011 8.8 133 1,031 0.013 14.9 20.5 1,941 0.008 5.6 9.9

See footnotes at end of table.
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Table 3-19 (page 2 of 2). Respirable quartz: Geometric mean exposures and percent exceeding designated occupational
exposure limits by MSHA metal/nonmetal mine district and state, MSHA samples, 1979-1999

All years 1979 - 1988 1989 - 1992 1993 - 1999
MSHA Metal/Nonmetal No. of GM No. of GM %> %> | No.of GM % > %> | No.of GM % > % >
Mine District Samples (mg/m°®) | Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL
South Central 31,305 0.009 7,465 0.013 13.0 17.6 | 9,403 0.009 9.5 13.7 14,437  0.007 5.5 7.9
Arkansas 2,396  0.015 544  0.038 316 458 660 0.017 16.7 28.5 1,192  0.009 7.9 13.8
Louisiana 2,421  0.006 279  0.007 7.2 118 716 0.005 4.2 6.3 1,426  0.006 4.3 7.6
Missouri 7,486  0.010 2,347  0.013 13.0 164 | 2,008 0.011 11.6 15.1 3,131  0.007 5.0 7.5
New Mexico 3,729  0.013 1,013 0.014 144 19.7 | 1,059 0.015 13.1 211 1,657 0.011 11.9 16.0
Oklahoma 4,890 0.009 1,570 0.011 9.9 132 | 1,340 0.011 10.9 16.6 1,980 0.007 4.3 7.7
Texas 10,383  0.007 1,712  0.011 10.0 141 | 3,620 0.007 6.4 8.4 5,051 0.006 4.0 4.4
Rocky Mountain 31,645 0.015 | 15,364 0.017 145 222 | 5,927 0.017 16.7 26.2 10,354 0.012 10.5 16.6
Arizona 5176  0.017 2,380 0.023 180 27.1 717 0.019 18.8 29.0 2,079 0.011 9.8 15.3
Colorado 6,090 0.015 3,459 0.014 125 199 | 1,168 0.019 174 27.6 1,463 0.017 125 23.3
Kansas 2,713  0.011 1,280 0.013 123 141 542 0.011 9.8 125 891 0.009 7.2 8.3
Montana 2,930 0.014 1,370 0.012 104 153 667 0.023 225 33.7 893 0.013 11.8 19.6
Nebraska 780 0.006 53 0.006 5.7 5.7 254 0.006 2.8 4.7 473  0.005 1.9 2.5
Nevada 3,649 0.020 1,224  0.025 244 337 | 1,032 0.021 20.4 31.8 1,393 0.017 15.9 25.8
North Dakota 527 0.010 194 0.014 129 186 72 0.009 14 11.1 261 0.008 2.3 7.7
South Dakota 2,536  0.015 1,597 0.018 132 23.0 281 0.013 9.3 16.0 658 0.010 8.1 12.8
Utah 4,183 0.015 2,083 0.014 126 20.0 889 0.020 18.1 30.4 1,211 0.013 9.7 18.3
Wyoming 3,061 0.014 1,724  0.020 151 264 305 0.013 13.8 21.0 1,032 0.008 125 11.0
Western 16,368  0.011 4590 0.016 135 20.7 | 4,369 0.013 12.1 19.1 7,409 0.008 6.0 9.2
Alaska 326 0.016 88 0.024 216 284 33 0.053 24.2 394 205 0.011 8.3 15.6
California 7,453  0.013 2,326 0.018 152 233 | 2,425 0.014 12.0 21.0 2,702  0.009 7.9 11.7
Hawaii 265 0.004 11 0.005 0.0 0.0 57 0.005 35 1.8 197  0.004 1.0 1.0
Idaho 2,609 0.015 912 0.022 159 26.1 534 0.017 17.0 27.2 1,163 0.010 7.6 14.3
Oregon 2,685  0.006 413 0.007 4.1 6.3 698 0.007 7.4 8.0 1,574  0.005 1.9 1.8
Washington 3,030 0.009 840 0.011 10.1 138 622 0.011 13.3 17.8 1,568  0.007 6.0 8.5
TOTAL 179,024  0.010 | 62,815 0.013 113 17.3 | 43,558 0.011 10.8 16.5 72,651  0.008 6.3 10.0

— indicates incalculable field

PEL - permissible exposure limit REL - recommended exposure limit GM - geometric mean mg/m?® - milligrams per cubic meter

NOTE: For metal/nonmetal mining, the MSHA PEL is [(10 mg/m?) / (% quartz+2)] for respirable dust containing at least 1 percent quartz. The NIOSH REL is 0.05 mg/m’. See appendices for
source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data.
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Table 3-20 (page 1 of 3). Respirable quartz: Geometric mean exposures and percent exceeding
designated occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

1979 - 1988 1989 - 1992 1993 - 1999
All years OSHA PEL.: see note OSHA PEL=0.1 mg/m° OSHA PEL_: see note

No. of GM No. of GM %> %> | No.of GM % > % > No.of GM % > % >

OSHA Region Samples (mg/m®) | Samples (mg/m®) PEL  REL |Samples (mg/m®) PEL  REL |[Samples (mg/m® PEL REL
Region 1 1,376 0.032 980 0.034 25.8 40.2 144 0.018 9.7 22.2 252 0.034 26.6 40.9
Connecticut 446 0.023 344 0.027 19.2 33.7 55 0.014 3.6 16.4 47 0.015 8.5 21.3
Maine 22 0.034 19 0.033  36.8 42.1 0 - - - 3 0.038 333 333
Massachusetts 468 0.038 296 0.041 314 46.3 58 0.022 155 241 114 0.041 30.7 46.5
New Hampshire 227 0.029 143 0.033 238 39.9 30 0020 100 30.0 54 0.027 241 37.0
Rhode Island 213 0.044 178 0.039 29.8 42.7 1 0.007 0.0 0.0 34 0.084 41.2 55.9
Vermont 0 - 0 - - - 0 - - - 0 - - -
Region 2 1,587 0.041 904 0.043 332 48.5 232 0025 159 32.8 451 0.047 364 49.2
New Jersey 443 0.035 283 0.041 325 45.9 103 0.027 13.6 34.0 57 0.027 19.3 26.3
New York 1,131 0.044 619 0.044 333 49.4 125 0.025 184 32.8 387 0.052 395 53.5
Puerto Rico 9 0.021 2 0.914 100.0 100.0 3 0.007 0.0 0.0 4 0.007 0.0 0.0
U.S. Virgin Islands 4 0.007 0 - - - 1 0.007 0.0 0.0 3 0.007 0.0 0.0
Region 3 2,622 0.047 1,996 0.047 30.1 49.2 259 0.034 22.8 39.8 367 0.058 37.3 52.0
Delaware 20 0.020 17 0.014 5.9 11.8 0 - - - 3 0.117 66.7 66.7
District of Columbia 0 - 0 - - - 0 - - - 0 - - -
Maryland 215 0.038 123 0.034 29.3 374 60 0.037 36.7 51.7 32 0.059 28.1 43.8
Pennsylvania 1,912 0.048 1,406 0.048  29.2 51.1 180 0.032 178 36.1 326 0.057 374 52.5
Virginia 247 0.041 246 0.040 27.6 415 0 - - - 1 0.412 100.0 100.0
West Virginia 228 0.061 204 0.062 422 55.9 19 0.049 263 36.8 5 0.051  60.0 60.0
Region 4 2,523 0.034 1,449 0.039  30.2 43.8 419 0.030 21.0 35.1 655 0.028 203 8.3
Alabama 479 0.033 323 0.037 32.2 45.8 98 0.037 235 44.9 58 0.015 121 20.7
Florida 88 0.037 58 0.034 293 37.9 22 0027 227 27.3 8 0.148 625 62.5
Georgia 636 0.045 470 0.044 345 49.1 73 0.026 19.2 30.1 93 0.072 29.0 53.8
Kentucky 338 0.033 157 0.044 331 44.6 64 0047 297 4338 117 0.018 154 17.9
Mississippi 106 0.050 74 0.046 33.8 48.6 22 0.030 13.6 22.7 10 0.295 60.0 90.0
North Carolina 360 0.025 155 0.026 12.3 26.5 25 0.023 16.0 28.0 180 0.024 20.0 31.7
South Carolina 144 0.022 49 0.021 265 26.5 40 0.017 150 225 55 0.027 236 29.1
Tennessee 372 0.033 163 0.040 27.6 44.8 75 0.028 18.7 34.7 134 0.027 15.7 35.8

See footnotes at end of table.
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Table 3-20 (page 2 of 3). Respirable quartz: Geometric mean exposures and percent exceeding
designated occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

1979 - 1988 1989 - 1992 1993 - 1999
All years OSHA PEL: see note OSHA PEL=0.1 mg/m® OSHA PEL.: see note

No. of GM No. of GM %> %> | No.of GM % > % > No.of GM % > % >

OSHA Region Samples (mg/m®) | Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL
Region 5 5,121 0.041 2,819 0.048 353 527 1,013 0.027 15.8 35.7 1,289 0.039 30.6 42.9
Illinois 947 0.041 538 0.043 342 478 147 0.030 17.7 333 262 0.045 351 46.9
Indiana 410 0.032 262  0.037 313 450 84 0.018 8.3 23.8 64 0.039 375 43.8
Michigan 765 0.016 27 0.014 0.0 3.7 262 0.012 2.7 12.6 476 0.019 10.3 20.6
Minnesota 93 0.051 71 0.048 50.7 549 9 0.029 0.0 444 13 0.098 46.2 46.2
Ohio 1,638 0.047 1,191  0.047 323 501 229 0.034 20.5 39.7 218 0.069 422 57.3
Wisconsin 1,268 0.061 730 0.061 423 649 282 0.052 25.9 58.5 256 0.074 51.6 67.6
Region 6 1,215 0.040 885  0.036 298 414 171 0.037 28.7 43.3 159 0.087 44.0 53.5
Arkansas 118 0.031 93  0.023 23.7 312 14 0.084 64.3 64.3 11 0.098 63.6 63.6
Louisiana 91 0.064 68  0.056 412 647 11 0.032 27.3 36.4 12 0.240 41.7 58.3
New Mexico 18 0.073 11 0.041 545 545 1 0.007 0.0 0.0 6 0.306 100.0 100.0
Oklahoma 198 0.036 153 0.034 196 373 10 0.044 30.0 50.0 35 0.045 28.6 48.6
Texas 790 0.040 560 0.037 318 411 135 0.034 25.2 415 95 0.089 442 50.5
Region 7 1,050 0.033 720  0.035 253 389 181 0.023 14.4 33.1 149 0.040 336 42.3
lowa 579 0.030 336  0.031 226 327 116 0.022 14.7 30.2 127 0.038 34.6 41.7
Kansas 105 0.038 75 0.033 253 36.0 19 0.051 31.6 68.4 11 0.049 273 63.6
Missouri 289 0.040 242 0.046 30.6 500 43 0.017 7.0 23.3 4 0.021 25.0 25.0
Nebraska 77 0.027 67  0.023 194 328 3 0.055 0.0 66.7 7 0.076  28.6 28.6
Region 8 737 0.039 493  0.032 23.7 355 122 0.032 25.4 39.3 122 0.107 54.9 70.5
Colorado 458 0.030 321  0.026 209 308 74 0.025 17.6 32.4 63 0.079 46.0 63.5
Montana 78 0.059 64  0.044 250 359 11 0.250 72.7 81.8 3 0.141 66.7 66.7
North Dakota 94 0.070 56  0.041 232 500 2 0.069 50.0 50.0 36 0.161 694 80.6
South Dakota 57 0.065 27 0.033 333 444 10 0.102 70.0 70.0 20 0.132 550 75.0
Utah 45 0.043 20 0.142 60.0 60.0 25 0.017 8.0 28.0 0 - - -
Wyoming 5 0.022 5 0.022 0.0 20.0 0 - - - 0 - - -

See footnotes at end of table.
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Table 3-20 (page 3 of 3). Respirable quartz: Geometric mean exposures and percent exceeding
designated occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999
1979 - 1988 1989 - 1992 1993 - 1999
All years OSHA PEL.: see note OSHA PEL=0.1 mg/m® OSHA PEL.: see note
No. of GM No. of GM %> %> | No.of GM % > %> | No.of GM % > % >
OSHA Region Samples (mg/m®) | Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL
Region 9 374 0.045 235 0.057 43.4 558 7 0.028 29.9 B82S 62 0.031 27.4 32.3
American Samoa 0 - 0 - - - 0 - - - 0 - - -
Arizona 49  0.036 31 0.060 452 61.3 10 0.010 0.0 10.0 8 0.024 25.0 25.0
California 186 0.026 115 0.025 226 365 30 0.017 133 16.7 41 0.036 29.3 36.6
Guam 0 - 0 - - - 0 - - - 0 - - -
Hawaii 8 0.008 5 0.008 0.0 0.0 0 - - - 3 0.007 0.0 0.0
Nevada 131  0.117 84 0.191 738 821 37 0.056 51.4 51.4 10 0.030 30.0 30.0
Region 10 501 0.041 130 0.046 33.1 4038 85 0.034 21.2 31.8 286 0.041 25.9 42.0
Alaska 7 0.100 2 0.152 50.0 50.0 5 0.085 60.0 80.0 0 - - -
Idaho 42  0.041 18 0.055 50.0 55.6 21 0.040 14.3 42.9 3 0.007 0.0 0.0
Oregon 175 0.029 107 0.046 308 393 4 0.010 0.0 0.0 64 0.015 125 18.8
Washington 277 0.050 3 0.007 0.0 0.0 55 0.032 21.8 255 219 0.057 30.1 49.3
TOTAL 17,106  0.039 10,611 0.042 31.1 46,5 | 2,703 0.028 18.7 35.3 3,792 0.041 31.0 43.8

— indicates incalculable field
PEL - permissible exposure limit

REL - recommended exposure limit
NOTE: Before March 1, 1989 and after March 22, 1993, the OSHA PEL is [(10 mg/m®) /(% quartz + 2)] for respirable dust containing at least | percent quartz. From March 1, 1989 to

GM - geometric mean

mg/m?® - milligrams per cubic meter

March 22, 1993, the OSHA PEL was 0.1 mg/m?® for respirable quartz. The NIOSH REL is 0.05mg/m®. See appendices for source description, methods, and agents.
SOURCE: Occupational Safety and Health Administation (OSHA) Integrated Management Information System.
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Silicosis: Respirable Quart; Exposures

Figure 3-7. Respirable quartz: Geometric mean coal mining exposures by state,
MSHA inspector and mine operator samples, 1982-1999

1982 - 1988

mg/m® MRE  No. of States
M >0.05 8
EH >0.025t00.05 9
[ 0to 0.025 4
[0 < 10 samples 30

1989 - 1992

mg/m3 MRE  No. of States
M >0.05 9
O > 0.025 to 0.05 7
] 0 to 0.025 3
O < 10 samples 32

1993 - 1999

mg/m® MRE  No. of States
M >0.05 8
[ >0.025t00.05 11
] 0t00.025 1
[0 < 10 samples 31

e 1

PEL - permissible exposure limit REL - recommended exposure limit mg/m’ - milligrams per cubic meter

MRE - Mining Research Establishment, not comparable to NIOSH REL

NOTE: For coal mining, the MSHA PEL is [(10 mg/m* MRE) / (% quartz)] for respirable dust containing greater than 5 percent quartz. The MSHA
respirable coal mine quartz exposure data and the NIOSH REL for respirable quartz cannot be compared to each other because they are based on
different sampling criteria. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and operator quartz data.
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Silicosis: Respirable Quart; Exposures

Figure 3-8. Respirable quartz: Geometric mean metal/nonmetal mining exposures
by state, MSHA samples, 1979-1999

1979 - 1988
mg/m?3 No. of States
M >0.02 10
E >0.01t00.02 25
[ 0t00.01 15
[0 < 10 samples 1
1989 - 1992
mg/m? No. of States
M >0.02 3
E >0.01t00.02 23
0 0to 0.01 24
[0 < 10 samples 1

1993 - 1999
mg/m? No. of States
M >0.02 0
M >0.01t00.02 10
[ 0t0 0.01 40
O < 10 samples 1

PEL - permissible exposure limit REL - recommended exposure limit mg/m’ - milligrams per cubic meter

NOTE: For metal/nonmetal mining, the MSHA PEL is [(10 mg/m?®) / (% quartz+2)] for respirable dust containing at least 1 percent quartz. The NIOSH
REL is 0.05 mg/m’. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data.
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Silicosis: Respirable Quart; Exposures

Figure 3-9. Respirable quartz: Geometric mean exposures by state, OSHA
samples, 1979-1999

1979 - 1988
OSHA PEL.: see note

mg/m? No. of States
M >0.05 7
M >0.025t00.05 32
] 0to 0.025 6
[ < 10 samples 6

1989 - 1992
OSHA PEL = 0.1 mg/m®

mg/m°® No. of States
M >0.05 6
[ >0.025t00.05 17
[ 0to 0.025 14
[ < 10 samples 14

=B,
1993 - 1999
OSHA PEL: see note
mg/m? No. of States

W >005 16
H >0.025t00.05 12
[] 0t0 0.025 6
[0 < 10 samples 17

=g,

PEL - permissible exposure limit REL - recommended exposure limit mg/m’ - milligrams per cubic meter

NOTE: Before March 1, 1989 and after March 22, 1993, the OSHA PEL is [(10 mg/m®) /(% quartz + 2)] for respirable dust containing at least 1 percent
quartz. From March 1, 1989 to March 22, 1993, the OSHA PEL was 0.1 mg/m’ for respirable quartz. The NIOSH REL is 0.05 mg/m’. See appendices
for source description, methods, and agents.

SOURCE: Occupational Safety and Health Administration (OSHA) Integrated Management Information System.
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Table 3-21. Respirable cristobalite: Geometric mean exposures and percent exceeding designated
occupational exposure limits, MSHA and OSHA samples, 1979-1999

OSHA PEL.: see note

OSHA PEL = 0.05 mg/m®

OSHA PEL.: see note

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

1989 1990 1991 1992

1993

1994 1995 1996 1997 1998 1999

Cristobalite, respirable - MSHA

GM
(mg/m®) 0.056 0.050 0.031
No. of
samples 12 53 21

%>PEL | 583 547 429

%>REL | 500 434 286

0.055 0.037 0.035 0.024

5 34 26 23
1000 441 231 261

60.0 235 154 130

0.032 0.037 0.028 0.020

28 19 13 22
286 526  46.2 9.1
214 368 308 0.0

0.031

23
30.4
26.1

0.065 0.033 0.020 0.030 0.015 0.010

66.7 0.0 83 286 0.0
50.0 0.0 83 286 0.0

Cristobalite, respirable - OSHA

GM
(mg/m?) 0.033 0.020 0.022
No. of
samples 26 193 101

% > PEL 19.2 0.0 3.0
% > REL 19.2 0.0 3.0

0.022 0.027 0.020 0.024

84 26 62 112
4.8 7.7 0.0 8.0

4.8 7.7 0.0 7.1

0.021 0.021 0.021 0.021

101 90 51 154
0.0 2.2 2.0 19
0.0 2.2 2.0 1.9

0.020

48
0.0
0.0

0.032 0.024 0.021 0.021 0.020

52 39 26 47 26
19.2 7.7 7.7 6.4 0.0
19.2 7.7 0.0 2.1 0.0

— indicates incalculable field
PEL - permissible exposure limit

REL - recommended exposure limit
NOTE: Before March 1, 1989 and after March 22, 1993, the OSHA PEL is [(5 mg/m?) / (% cristobalite + 2)], for respirable dust containing at least 1 percent cristobalite. From March 1,

GM - geometric mean

mg/m?® - milligrams per cubic meter

1989 to March 22, 1993, the OSHA PEL was 0.05 mg/m? for respirable cristobalite. For metal/nonmetal mining, the MSHA PEL is [(5 mg/m®) / (% cristobalite + 2)] for respirable dust
containing at least 1 percent cristobalite. The NIOSH REL is 0.05 mg/m®. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data. Occupational Safety and Health Administration (OSHA) Integrated Management Information System.
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Section 4

Byssinosis
and
Related Exposures






Byssinosis: Mortality

Figure 4-1. Byssinosis: Number of deaths, crude and age-adjusted mortality rates,
U.S. residents age 15 and over, 1979-1999
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I Number of deaths, underlying cause 1 Number of deaths, contributing cause
mmmm | S. Crude Rate = U.S. Age-adjusted Rate

NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

Figure 4-2. Byssinosis: Age-adjusted mortality rates by state, U.S. residents age 15
and over, 1990-1999

Age-Adjusted Mortality Rates
Deaths/Million  No. of States

Q _ \y B >04 2
%D I >0.2t004 2
. O 0to0.2 47

NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 4-1. Byssinosis: Number of deaths by sex, race, and age, and median age at death, U.S. residents
age 15 and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths| (%) Male Female| White Black Other|15-24 25-34 35-44 45-54  55-64 65-74 75-84 85+ (yrs)
1990 18 55.6 13 5 17 1 - - 1 - - 4 7 4 2 71.0
1991 12 66.7 4 11 1 - - - - 1 1 4 4 2 75.0
1992 15 46.7 6 10 5 - 3 1 - - 1 8 2 - 67.0
1993 17 47.1 11 6 12 5 - - 1 1 1 4 3 3 4 73.0
1994 17 58.8 11 6 15 2 - - - 1 1 3 4 5 72.0
1995 14 50.0 11 3 14 - - - 1 1 - - 6 6 - 74.0
1996 9 333 5 9 - - - - - 1 2 2 4 - 71.0
1997 10 60.0 1 9 1 - - - - - 1 3 4 2 76.5
1998 6 66.7 5 1 6 - - - - - - 1 1 3 1 77.0
1999 7 42.9 3 4 7 - - - - 1 - 1 2 2 1 68.0
TOTAL | 125 52.8 84 41 110 15 0 3 4 4 4 18 40 37 15 72.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data
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Byssinosis: Mortality

Table 4-2. Byssinosis: Mortality rates (per million population) by race and sex, U.S.
residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 0.09 0.15 0.06 0.10 - - -
1991 0.06 0.09 0.05 0.10 - - -
1992 0.08 0.06 0.06 0.38 0.08 - -
1993 0.08 0.09 0.06 0.37 0.08 - -
1994 0.08 0.11 0.07 0.18 - - -
1995 0.07 0.13 0.03 - - - -
1996 0.04 0.05 0.06 - - - -
1997 0.05 0.09 0.01 0.09 - - -
1998 0.03 0.06 0.01 - - - -
1999 0.03 0.03 0.04 - - - -
1990-1999 0.06 0.08 0.04 0.12 0.02 - -

Age-Adjusted Mortality Rate

1990 0.09 0.17 0.05 0.14 - - -
1991 0.06 0.12 0.05 0.20 - - -
1992 0.07 0.06 0.05 0.46 0.11 - -
1993 0.09 0.10 0.05 0.47 0.11 - -
1994 0.09 0.13 0.06 0.39 - - -
1995 0.07 0.14 0.03 - - - -
1996 0.04 0.05 0.05 - - - -
1997 0.05 0.11 0.01 0.18 - - -
1998 0.03 0.07 0.01 - - - -
1999 0.03 0.03 0.03 - - - -
1990-1999 0.06 0.10 0.04 0.18 0.02 - -

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Byssinosis: Mortality

Table 4-3. Byssinosis: Years of potential life lost to age 65 and to life expectancy by
race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 55 - - - - - 55
1991 - 20 - - - - 20
1992 50 35 90 - - - 175
1993 45 5 45 - - - 95
1994 25 30 - - - - 55
1995 60 - - - - - 60
1996 5 20 - - - - 25
1997 5 - - - - - 5
1998 5 - - - - - 5
1999 30 - - - - - 30
TOTAL 280 110 135 - - - 525

Years of Potential Life Lost to Life Expectancy

1990 187 55 11 - - - 253
1991 64 79 7 - - - 150
1992 111 113 112 9 - - 345
1993 120 54 80 6 - - 260
1994 117 104 16 - - - 237
1995 167 40 - - - - 207
1996 47 88 - - - - 135
1997 85 7 7 - - - 99
1998 48 16 - - - - 64
1999 70 40 - - - - 110
TOTAL 1,016 596 233 15 - - 1,860

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Byssinosis: Mortality

Table 4-4. Byssinosis: Number of deaths by state, U.S. residents age 15 and over,
1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total

Alabama 1 1 - - - - - 1 - - 3
Alaska -
Arizona 1 - - -
Arkansas -

California
Colorado o - - -
Connecticut - - - -
Delaware o - - -
District of Columbia - - - -
Florida 1 - 1

Georgia - 1 - 3
Hawaii = - - -
Idaho - - - - - - - - - -
Illinois 1 = 1 - - - - - R _
Indiana - 1 - - - - R - R _
lowa - - - - 1 - - - - -
Kansas 1 - - - - - - - - R
Kentucky - - - - = 1 - - - -
Louisiana - - 1 - - - - - - _
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri - - - = 5 1 - - - -
Montana - - - - - - - - - -
Nebraska - - = = - - - - - -
Nevada - - - - - - - - - -
New Hampshire - 1 = - - - - - ; - 1
New Jersey - - - - - - - - - - -
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma -
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas = = = 2 - - 1 1 -
Utah - - - - - - - - -
Vermont - - -
Virginia
Washington - - =
West Virginia - 1 -
Wisconsin - - - = 1 - - 2 - -
Wyoming - - - - - - - -
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TOTAL 18 12 15 17 17 14 9 10 6 7 125

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Byssinosis: Mortality

Table 4-5. Byssinosis: Number of deaths, mortality rates (per million population), and
years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of

State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 3 8 0.09 8 0.09 8 31 17 10.3 25
Alaska - - - - - - - - - -
Arizona 1 18 0.03 20 0.03 21 21 20 20.8 9
Arkansas 1 18 0.05 15 0.04 16 8 28 8.4 27
California 8 4 0.03 20 0.04 16 134 4 16.7 13
Colorado 2 14 0.07 12 0.08 10 47 13 23.6 6
Connecticut - - - - - - - - - -
Delaware - - - - - - - - - -
District of Columbia - - - - - - - - - -
Florida 4 5 0.03 20 0.03 21 85 6 21.4 7
Georgia 11 2 0.20 4 0.26 3 151 3 13.7 20
Hawaii - - - - - - - -

Idaho - - - - - - - - - -
Illinois 2 14 0.02 27 0.02 27 104 5 52.1 1
Indiana 1 18 0.02 27 0.02 27 14 23 14 19
lowa 1 18 0.05 15 0.04 16 14 23 14.1 17
Kansas 1 18 0.05 15 0.05 15 8 28 8.3 29
Kentucky 1 18 0.03 20 0.03 21 48 11 47.5 2
Louisiana 1 18 0.03 20 0.03 21 48 11 475 2
Maine - - - - - - - - - -
Maryland 1 18 0.03 20 0.03 21 14 23 14.1 17
Massachusetts 3 8 0.06 13 0.06 14 34 16 114 24
Michigan 3 8 0.04 18 0.04 16 83 7 27.5 5
Minnesota 3 8 0.08 9 0.09 8 57 8 18.8 11
Mississippi - - - - - - - - - -
Missouri 1 18 0.02 27 0.02 27 8 28 8.3 29
Montana - - - - - - - - - -
Nebraska - - - - - - - - - -
Nevada - - - - - - - - - -
New Hampshire 1 18 0.11 7 0.13 5! 29 18 29.2 4
New Jersey - - - - - - -

New Mexico - - - - - - - - - -
New York 1 18 0.01 30 0.01 30 21 20 21.1 8
North Carolina 43 1 0.75 1 0.78 1 577 1 13.4 21
North Dakota - - - - - - - - - -
Ohio 1 18 0.01 30 0.01 30 21 20 20.8 9
Oklahoma 2 14 0.08 9 0.07 12 14 23 7.2 31
Oregon - - - - - - - - - -
Pennsylvania 4 5 0.04 18 0.04 16 50 9 125 22
Rhode Island 1 18 0.13 6 0.11 7 8 28 8.4 27
South Carolina 11 2 0.39 2 0.43 2 174 2 15.8 14
South Dakota - - - - - - - - - -
Tennessee - - - - - - - - - -
Texas 4 5 0.03 20 0.03 21 50 9 125 22
Utah - - - - - - - - - -
Vermont 1 18 0.22 3 0.22 4 14 23 14.3 16
Virginia 3 8 0.06 13 0.07 12 28 19 9.4 26
Washington - - - - - - - - - -
West Virginia 2 14 0.14 5 0.12 6 35 15 17.5 12
Wisconsin 3 8 0.08 9 0.08 10 46 14 15.4 15
Wyoming - - - - - - - - - -

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Byssinosis: Mortality

Table 4-6. Byssinosis: Most frequently recorded industries on death certificate,

U.S. residents age 15 and over, selected states and years, 1990-1999

CIC Industry Number of Deaths  Percent
142 Yarn, thread, and fabric mills 39 48.2
961  Non-paid worker or non-worker or own home/at home 7 8.6
060  Construction 4 4.9
041  Coal mining 3 3.7
010  Agricultural production, crops 2 2.5
151  Apparel and accessories, except knit 2 2.5
351  Motor vehicles and motor vehicle equipment 2 2.5
392  Not specified manufacturing industries 2 2.5
831  Hospitals 2 2.5
901  General government, n.e.c. 2 2.5
All other industries 15 18.5
Industry not reported 1 1.2
TOTAL 81 100.0

CIC - Census Industry Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation

codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 4-7. Byssinosis: Most frequently recorded occupations on death certificate,
U.S. residents age 15 and over, selected states and years, 1990-1999

COC Occupation Number of Deaths  Percent
749  Miscellaneous textile machine operators 11 13.6
738  Winding and twisting machine operators 8 9.9
518  Industrial machinery repairers 7 8.6
914  Housewife/Homemaker 7 8.6
616  Mining machine operators 4 4.9
744  Textile sewing machine operators 4 4.9
473  Farmers, except horticulture 2 2.5
633  Supervisors, production occupations 2 2.5
637  Machinists 2 25
739  Khnitting, looping, taping, and weaving machine operators 2 2.5
754  Packaging and filling machine operators 2 2.5
889  Laborers, except construction 2 2.5

All other occupations 26 32.1
Occupation not reported 2 2.5
TOTAL 81 100.0

COC - Census Occupation Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation

codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Byssinosis: Mortality

Table 4-8. Byssinosis: Proportionate mortality ratio (PMR) adjusted for age, sex,
and race by usual industry, U.S. residents age 15 and over, selected states and years,
1990-1999

Number 95% Confidence Interval
CIC Industry of Deaths PMR LCL UCL
142  Yarn, thread, and fabric mills 39 22.26 15.79 30.41
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Byssinosis: Mortality

Table 4-9. Byssinosis: Proportionate mortality ratio (PMR) adjusted for age, sex,

and race by usual occupation, U.S. residents age 15 and over, selected states and
years, 1990-1999

Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
749  Miscellaneous textile machine operators 11 35.76 17.88 63.97
518  Industrial machinery repairers 7 28.07 11.28 57.89
738  Winding and twisting machine operators 8 27.50 11.85 54.14
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

& Figure 4-3. Byssinosis: Age-adjusted mortality rates by county, U.S. residents age 15 and over, 1980-1999
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Byssinosis: Mortality

Table 4-10. Byssinosis: Counties with highest age-adjusted mortality rates (per million
population), U.S. residents age 15 and over, 1985-1999

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Richmond County North Carolina 18.95 20.87 11 54.5
Bladen County North Carolina 12.38 14.69 5 60.0
Rockingham County North Carolina 4.25 4.78 5 60.0
Gaston County North Carolina 2.98 2.84 6 16.7
Guilford County North Carolina 1.97 1.84 8 12.5
Los Angeles County California 0.06 0.05 5 20.0
Overall United States 0.07 0.06 193 29.0

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Figure 4-4. Cotton dust: Geometric mean exposures by cotton process, OSHA samples, 1980-1999
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- - % - - Textile Slashing & Weaving (PEL=0.75 mg/m3) - - < - - Cotton Waste Proc/Recycl & Garnetting (PEL=1.0 mg/m3)
PEL - permissible exposure limit REL - recommended exposure limit mg/m’ - milligrams per cubic meter

NOTE: The OSHA PEL is 0.2 mg/m® for yarn manufacturing and cotton washing operations, 0.5 mg/m? for textile mill waste house operations or for dust from lower grade washed cotton used
during yarn manufacturing, 0.75 mg/m? for textile slashing and weaving operations, and 1.0 mg/m? for cotton waste processing operations or waste recycling (i.e., sorting, blending, cleaning, and
willowing) and garnetting. See appendices for source description, methods, and agents.

SOURCE: Occupational Safety and Health Administration (OSHA) Integrated Management Information System.
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Table 4-11. Cotton dust: Geometric mean exposures and percent exceeding designated occupational

exposure limits by cotton process, OSHA samples, 1980-1999

Process 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
GM (mg/m?) - 0233 0131 0163 0.169 0.208 0215 0300 0.39 0.70 0.147 0147 0131 0.185 0.088 0088 0.070 0.465 - 0137

Yarn

Manufacturing & No.ofsamples] 0 7 67 130 5 70 46 17 3 8 17 8 104 39 36 31 6 4 0 7

Cotton Washing

(PEL=02mg/m’) % > PEL . 571 284 285 407 529 457 706 286 375 235 250 288 359 139 129 00 1000 - 143
% > REL - 571 284 285 407 529 457 706 286 375 235 250 288 359 139 129 00 1000 - 143

Textile Mill Waste g\ (mg/m?) - - 0157 0.174 0.088 0.172 - 0703 - - 0371 0230 0.156 0.593 - 0192 - - - -

House or Dust from

(L:g‘t’{g;‘\fvrgghﬁng No.ofsamplesf ©O0 o0 5 10 8 7 o0 4 0 0 1 7 8 17 0 4 0 0 0 0

Eﬂiﬂzga;iﬂ?ng % > PEL - - 00 200 00 143 - 1000 - - 00 143 00 706 - 500 - - - -

(PEL = 0.5 mg/m®)
% > REL - - 400 200 250 286 - 1000 - - 1000 286 250 941 - 500 - - - -
GM (mg/m?) - - 0396 0054 0.252 0.616 0.223 - 0035 - 0383 0.127 0978 - 0.143 0196 0.261 - 0.096 -

Isgt\i/'\‘;ez'\f‘izging No.ofsamples] O o0 12 1 7 9 4 0o 2 0 3 11 4 0 3 4 5 0 6 0

— 3

(PEL=0.75mg/m) o - peL - - 250 63 143 111 00 - 00 - 00 00 1000 - 00 00 00 - 00 -
% > REL - - 833 188 714 1000 500 - 00 - 1000 455 100.0 - 667 750 800 - 333 -
GM (mg/m®) | 0002 490 0485 0597 - 177 0818 0.949 - 0896 0212 0233 0173 0521 3.00 - - 0078 0372 -

Cotton Waste

222;?:7.5:12% No. of samples 1 3 4 8 0 4 13 7 0 2 2 16 10 5 1 0 0 2 2 0

(C;aErL”e:ttl'%gmg,ms) % > PEL 00 1000 250 37.5 - 500 231 429 - 00 00 00 00 200 1000 - - 00 00 -
% > REL 0.0 1000 1000 50.0 - 750 1000 100.0 - 1000 500 500 300 80.0 100.0 - - 00 1000 -

— indicates incalculable field
PEL - permissible exposure limit

REL - recommended exposure limit
NOTE: The NIOSH REL is 0.2 mg/m’. See appendices for source description, methods, and agents.

GM - geometric mean

SOURCE: Occupational Safety and Health Administration (OSHA) Integrated Management Information System.

mg/m? - milligrams per cubic meter
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Byssinosis: Cotton Dust Exposure

Table 4-12. Cotton Dust: Number of samples, geometric mean exposures, and
percent exceeding designated occupational exposure limits by industries with
elevated byssinosis mortality, OSHA samples, 1990-1999

Byssinosis Mortality,
Selected States and Years, 1990-1999

Industries with elevated PMRs and most ~ Number of Number of GM %> %>
CIC frequently recorded on death certificates Deaths PMR Samples (mg/m®) PEL REL
142 Yarn, thread, and fabric mills 39 22.26 404 0133 233 319
All other industries 41 64 0.086 172 313
TOTAL 468 0.125 22.4 31.8
CIC - Census Industry Code PEL - permissible exposure limit REL - recommended exposure limit PMR - proportionate mortality ratio
GM - geometric mean mg/m® - milligrams per cubic meter

NOTE: The OSHA PEL is 0.2 mg/m?® for yarn manufacturing and cotton washing operations, 0.5 mg/m? for textile mill waste house operations or for dust
from lower grade washed cotton used during yarn manufacturing, 0.75 mg/m? for textile slashing and weaving operations, and 1.0 mg/m’® for cotton waste
processing operations or waste recycling (i.e., sorting, blending, cleaning, and willowing) and garnetting. The NIOSH REL is 0.2 mg/m®. See appendices
for source description, methods, ICD codes, industry codes, agents, and list of selected states (and years) for which usual industry has been reported.
SOURCE: Occupational Safety and Health Administration (OSHA) Integrated Management Information System. National Center for Health Statistics
multiple cause of death data.
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Table 4-13 (page 1 of 3). Cotton dust: Geometric mean exposures and percent exceeding designated
occupational exposure limits by OSHA region, state and process, OSHA samples, 1980-1999

All years 1980 - 1989 1990 - 1994 1995 - 1999
No. of GM No. of GM %> %> | No.of GM %> %> | No.of GM %> %>
OSHA Region Samples (mg/m® | Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL
Region 1 7 0.044 0 - - - 3 0.139 0.0 0.0 4 0.019 0.0 0.0
Massachusetts 3 0.139 0 - - - 3 0.139 0.0 0.0 0 - - -
Cotton Waste Proc/Recycl & Garnetting 3 0.139 0 - - - 3 0.139 0.0 0.0 0 - - -
New Hampshire 4 0.019 0 - - - 0 - - - 4 0.019 0.0 0.0
Yarn Manufacturing & Cotton Washing 2 0.121 0 - - - 0 - - - 2 0.121 0.0 0.0
Undetermined Process 2 0.003 0 - - - 0 - - - 2 0.003 - 0.0
Region 2 10 1.093 10 1.093 500 90.0 0 - - - 0 - - -
New Jersey 9 2.119 9 2.119 556 100.0 0 - - - 0 - - -
Textile Mill Waste House 1 0.965 1 0.965 100.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 8 2.338 8 2.338 50.0 100.0 0 - - - 0 - - -
Puerto Rico 1 0.003 1 0.003 - 0.0 0 - - - 0 - - -
Undetermined Process 1 0.003 1 0.003 - 0.0 0 - - - 0 - - -
Region 3 4 0.029 4 0.029 00 250 0 - - - 0 - - -
Maryland 1 0.014 1 0.014 - 0.0 0 - - - 0 - - -
Undetermined Process 1 0.014 1 0.014 - 0.0 0 - - - 0 - - -
Pennsylvania 3 0.038 3 0.038 00 333 0 - - - 0 - - -
Textile Mill Waste House 1 0.260 1 0.260 0.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 1 0.072 1 0.072 0.0 0.0 0 - - - 0 - - -
Undetermined Process 1 0.003 1 0.003 - 0.0 0 - - - 0 - - -

See footnotes at end of table.
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* Table 4-13 (page 2 of 3). Cotton dust: Geometric mean exposures and percent exceeding designated
occupational exposure limits by OSHA region, state and process, OSHA samples, 1980-1999

q

S1S0U1SS A

All years 1980 - 1989 1990 - 1994 1995 - 1999
No. of GM No. of GM %> %> | No.of GM %> %> | No.of GM %> %>
OSHA Region Samples (mg/m®) | Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL
Region 4 909 0.136 470 0.154 302 37.2 367 0.123 221 297 72 0.096 139 29.2
Alabama 83 0.230 37 0.282 568 56.8 46 0.196 196 413 0 - - -
Yarn Manufacturing & Cotton Washing 62 0.196 33 0.223 545 545 29 0.168 31.0 31.0 0 - - -
Textile Mill Waste House 3 0.154 1 0.115 0.0 0.0 2 0.179 0.0 50.0 0 - - -
Textile Slashing & Weaving 1 0.449 0 - - - 1 0.449 0.0 100.0 0 - - -
Cotton Waste Proc/Recycl & Garnetting 17 0.431 3 4.898 100.0 100.0 14 0.256 0.0 571 0 - - -
Georgia 196 0.156 131 0.160 435 466 53 0.146 245 283 12 0.156 417 41.7
Yarn Manufacturing & Cotton Washing 177 0.168 120 0.175 475 475 46 0.147 283 283 11 0.184 455 455
Textile Mill Waste House 4 0.159 1 0.098 0.0 0.0 3 0.187 0.0 0.0 0 - - -
Textile Slashing & Weaving 11 0.086 6 0.089 0.0 333 4 0.111 0.0 50.0 1 0.026 0.0 0.0
Cotton Waste Proc/Recycl & Garnetting 2 0.376 2 0.376 0.0 100.0 0 - - - 0 - - -
Undetermined Process 2 0.003 2 0.003 - 0.0 0 - - - 0 - - -
Mississippi 1 0.050 1 0.050 0.0 0.0 0 - - - 0 - - -
Yarn Manufacturing & Cotton Washing 1 0.050 1 0.050 0.0 0.0 0 - - - 0 - - -
North Carolina 495 0.124 250 0129 212 280 208 0.128 216 279 37 0.076 8.1 18.9
Yarn Manufacturing & Cotton Washing 380 0.132 189 0.144 249 249 166 0.131 241 241 25 0.074 120 12.0
Textile Mill Waste House 27 0.118 15 0.087 0.0 133 11 0.201 9.1 364 0.037 0.0 0.0
Textile Slashing & Weaving 53 0.161 31 0.141 129 516 16 0.255 250 6838 0.096 0.0 33.3
Cotton Waste Proc/Recycl & Garnetting 22 0.202 9 0.255 222 556 9 0.172 0.0 333 0.170 0.0 50.0
Undetermined Process 13 0.003 6 0.003 - 0.0 6 0.003 - 0.0 1 0.003 - 0.0
South Carolina 118 0.156 47 0202 213 404 51 0.115 275 333 20 0.184  10.0 45.0
Yarn Manufacturing & Cotton Washing 78 0.123 26 0.130 154 154 43 0.125 302 30.2 9 0.098 0.0 0.0
Textile Mill Waste House 12 0.247 9 0.224 444 556 0 - - - 3 0.332 66.7 66.7
Textile Slashing & Weaving 20 0.403 12 0.489 16.7 833 0 - - - 8 0.302 0.0 87.5
Cotton Waste Proc/Recycl & Garnetting 5 0.521 0 - - - 5 0521 200 80.0 0 - - -
Undetermined Process 3 0.003 0 - - - 3 0.003 - 0.0 0 - - -
Tennessee 16 0.011 4 0.645 25.0 100.0 9 0.003 0.0 0.0 3 0.003 0.0 0.0
Yarn Manufacturing & Cotton Washing 1 7.400 1 7.400 100.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 3 0.286 3 0.286 0.0 100.0 0 - - - 0 - - -
Undetermined Process 12 0.003 0 - - - 9 0.003 - 0.0 3 0.003 - 0.0

aansodxsy jsn(q U030,

See footnotes at end of table.
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Table 4-13 (page 3 of 3). Cotton dust: Geometric mean exposures and percent exceeding designated

occupational exposure limits by OSHA region, state and process, OSHA samples, 1980-1999

All years 1980 - 1989 1990 - 1994 1995 - 1999

No.of GM No. of GM %> %> | No.of GM %> %> | No.of GM %> %>

OSHA Region Samples (mg/m°®) | Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL |Samples (mg/m®) PEL REL
Region 5 8 3.415 7 3479 714 714 1 3.000 100.0 100.0 0 - - -
1linois 7 3.479 7 3479 714 714 0 - - - 0 - - -
Yarn Manufacturing & Cotton Washing 2 0.200 2 0.200 0.0 0.0 0 - - - 0 - - -
Textile Mill Waste House 2 7.421 2 7.421 100.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 3 14.092 3 14.092 100.0 100.0 0 - - - 0 - - -
Michigan 1 3.000 0 - - - 1 3.000 100.0 100.0 0 - - -
Cotton Waste Proc/Recycl & Garnetting 1 3.000 0 - - - 1 3.000 100.0 100.0 0 - - -
Region 6 77 0.281 75 0.283 547 627 2 0.212 0.0 50.0 0 - - -
Texas 77 0.281 75 0.283 547 627 2 0.212 0.0 500 0 - - -
Yarn Manufacturing & Cotton Washing 62 0.278 62 0.278 613 613 0 - - - 0 - - -
Textile Mill Waste House 4 0.139 4 0.139 00 250 0 - - - 0 - - -
Textile Slashing & Weaving 1 0.410 1 0.410 0.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 10 0.380 8 0439 375 875 2 0.212 0.0 50.0 0 - - -
Region 7 19 0.493 1 0.740 0.0 100.0 18 0.482 66.7 889 0 - - -
Kansas 18 0.482 0 - - - 18 0.482 66.7 88.9 0 - - -
Textile Mill Waste House 17 0.593 0 - - - 17 0.593 706  94.1 0 - - -
Undetermined Process 1 0.014 0 - - - 1 0.014 - 0.0 0 - - -
Missouri 1 0.740 1 0.740 0.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 1 0.740 1 0.740 0.0 100.0 0 - - - 0 - - -
Region 8 4 0.714 4 0.714 0.0 100.0 0 - - - 0 - - -
Colorado 2 0.570 2 0.570 0.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 2 0.570 2 0.570 0.0 100.0 0 - 0 - -
Utah 2 0.896 2 0.896 0.0 100.0 0 - - - 0 - - -
Cotton Waste Proc/Recycl & Garnetting 2 0.896 2 0.896 0.0 100.0 0 - - - 0 - - -
Region 9 1 1.958 0 - - - 0 - - - 1 1.958 100.0 100.0
Hawaii 1 1.958 0 - - - 0 - - - 1 1.958 100.0 100.0
Yarn Manufacturing & Cotton Washing 1 1.958 0 - - - 0 - - - 1 1958 100.0 100.0
TOTAL 1,039 0.153 571 0.180 338 424 391 0.133 240 325 77 0.091 14.3 28.6

— indicates incalculable field

PEL - permissible exposure limit

REL - recommended exposure limit

GM - geometric mean

mg/m? - milligrams per cubic meter
NOTE: The OSHA PEL is 0.2 mg/m? for yarn manufacturing and cotton washing operations, 0.5 mg/m? for textile mill waste house operations or for dust from lower grade washed cotton
used during yarn manufacturing, 0.75 mg/m? for textile slashing and weaving operations, and 1.0 mg/m?* for cotton waste processing operations or waste recycling (i.e., sorting, blending,
cleaning, and willowing) and garnetting. The NIOSH REL is 0.2 mg/m®. See appendices for source description, methods, and agents.
SOURCE: Occupational Safety and Health Administation (OSHA) Integrated Management Information System.
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Byssinosis: Cotton Dust Exposure

Figure 4-5. Cotton dust: Percent of exposures exceeding the NIOSH recommended
exposure limit by state, OSHA samples, 1980-1999

1980 - 1989

% > REL No. of States
Ml >50 2
E > 25t0 50 3
] 0to 25 0

[0 < 10 samples 46

1990 - 1994

% > REL No. of States
M >50 1
A > 251050 4
[0 0to 25 0

[0 < 10 samples 46

1995 - 1999
% > REL No. of States
M >50 0
E > 25to 50 2
] 0to 25 1

O < 10 samples 48

REL - recommended exposure limit
NOTE: The NIOSH REL is 0.2 mg/m®. See appendices for source description, methods, and agents.
SOURCE: Occupational Safety and Health Administration (OSHA) Integrated Management Information System.
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Unspecified and Other Pneumoconioses: Mortality

Figure 5-1. Unspecified and other pneumoconioses: Number of deaths, crude and
age-adjusted mortality rates, U.S. residents age 15 and over, 1968-1999
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NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

Figure 5-2. Unspecified and other pneumoconioses: Age-adjusted mortality rates

by state, U.S. residents age 15 and over, 1990-1999

NOTE: See appendices for source description, methods, and ICD codes.

Age-Adjusted Mortality Rates
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SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 5-1. Unspecified and other pneumoconioses: Number of deaths by sex, race, and age, and median
age at death, U.S. residents age 15 and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths| (%) Male Female| White Black Other|15-24 25-34 35-44 45-54  55-64 65-74 75-84 85+ (yrs)
1990 395 | 35.2 385 10 367 26 2 - 1 7 48 114 152 71 76.0
1991 296 | 38.5 282 14 271 24 1 - 6 3 22 103 110 51 76.0
1992 249 | 38.6 234 15 231 18 - 1 - 8 19 76 104 41 76.0
1993 340 | 335 331 9 319 18 3 - 3 1 21 101 151 62 77.0
1994 351 | 36.2 343 8 330 21 - - - 1 25 81 173 71 78.0
1995 329 | 328 320 9 318 10 1 - - 9 26 80 144 70 78.0
1996 316 | 37.7 306 10 295 16 5 - 2 5 28 76 132 73 78.0
1997 265 | 34.7 255 10 248 16 1 - 1 3 17 53 119 72 80.0
1998 305 | 40.3 293 12 288 14 3 - 1 6 24 65 137 71 79.0
1999 318 | 36.2 311 7 300 16 2 - 2 4 19 70 138 85 79.0
TOTAL | 3,164 | 36.3 | 3,060 104 2,967 179 18 1 16 47 249 819 1,360 667 78.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-2. Unspecified and other pneumoconioses: Mortality rates (per million
population) by race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 2.02 4.47 0.11 2.43 0.08 0.58 -
1991 1.50 3.20 0.15 2.21 0.08 0.28 -
1992 1.25 2.66 0.16 1.60 0.08 - -
1993 1.69 3.77 0.10 1.67 - 0.78 -
1994 1.73 3.89 0.09 1.92 - - -
1995 1.60 3.70 0.10 0.90 - 0.25 -
1996 1.52 3.37 0.11 1.41 - 1.16 -
1997 1.26 2.79 0.11 1.38 - 0.23 -
1998 1.44 3.25 0.10 1.10 0.07 0.22 0.39
1999 1.48 3.38 0.08 1.34 - 0.42 -
1990-1999 1.54 3.43 0.11 1.57 0.03 0.39 0.04

Age-Adjusted Mortality Rate

1990 2.16 5.80 0.09 4.60 0.09 2.10 -
1991 1.57 4.06 0.13 4.13 0.09 0.47 -
1992 1.31 3.37 0.14 3.12 0.09 - -
1993 1.76 4.76 0.09 3.40 - 1.55 -
1994 1.81 4.98 0.07 3.85 - - -
1995 1.66 4.65 0.09 1.82 - 0.29 -
1996 1.57 4.22 0.10 2.72 - 2.13 -
1997 1.30 3.50 0.09 2.88 - 0.37 -
1998 1.45 3.91 0.09 2.09 0.09 0.62 0.50
1999 1.49 4.06 0.06 2.33 - 0.72 -
1990-1999 1.59 4.29 0.09 3.05 0.04 0.87 0.06

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-3. Unspecified and other pneumoconioses: Years of potential life lost to age
65 and to life expectancy by race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 365 10 65 - - - 440
1991 220 30 90 - - - 340
1992 235 15 10 - - - 260
1993 210 10 10 - - - 230
1994 125 - 15 - - - 140
1995 220 20 10 - 15 - 265
1996 205 40 5 - 15 - 265
1997 130 15 10 - - - 155
1998 220 10 30 5 - 5 270
1999 155 - 45 - 5 - 205
TOTAL 2,085 150 290 5 35 5 2,570
Years of Potential Life Lost to Life Expectancy
1990 3,635 100 263 14 14 - 4,026
1991 2,652 182 269 14 14 - 3,131
1992 2,226 176 148 14 - - 2,564
1993 2,901 135 154 - 36 - 3,226
1994 2,860 89 183 - - - 3,132
1995 2,921 127 86 - 29 - 3,163
1996 2,700 164 140 - 78 - 3,082
1997 2,143 117 137 - 14 - 2,411
1998 2,639 140 139 21 6 36 2,981
1999 2,683 59 189 - 30 - 2,961
TOTAL 27,360 1,289 1,708 63 221 36 30,677

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-4. Unspecified and other pneumoconioses: Number of deaths by state, U.S.
residents age 15 and over, 1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total
Alabama 7 10 5 8 1 3 5 7 3 5 54
Alaska - - - - - - - - - - -
Arizona 3 1 2 3 - 3 2 1 - 1 16
Arkansas 1 2 1 - 1 - 1 - - - 6
California 7 4 4 8 7 5 3 5 6 7 56
Colorado 1 3 3 7 4 5 7 4 6 3 43
Connecticut 2 2 4 4 - - 1 1 2 - 16
Delaware - - - 1 - 4 1 - 2 1 9
District of Columbia - 1 - - - - 1 - - - 2
Florida 5 10 11 5 7 8 11 5 8 1 71
Georgia 2 1 2 3 1 3 5 3 2 1 23
Hawaii - - - - - - 1 - - - 1
Idaho - - - - - 1 - - - 1
Illinois 16 19 13 14 13 10 20 10 7 14 136
Indiana 6 4 4 3 1 5 6 6 - 8 43
lowa - 4 1 1 4 - - 1 1 12
Kansas - 3 - 1 1 - 1 - - - 6
Kentucky 47 32 34 14 26 29 14 24 25 38 283
Louisiana 3 4 - - 1 - 1 - 2 - 11
Maine - - - - - - 2 - - - 2
Maryland 4 4 1 1 5 6 3 2 3 3 32
Massachusetts - 2 3 1 1 2 4 - 2 1 16
Michigan 8 3 7 5 4 3 4 3 5 6 48
Minnesota 1 1 1 1 - - - 1 1 - 6
Mississippi - - - - 2 1 - 1 - - 4
Missouri 6 3 1 4 2 3 - 2 2 1 24
Montana 1 - - 2 - - - - 1 - 4
Nebraska - 1 1 - - - - - 2
Nevada - - - 3 - - - 1 1 5
New Hampshire - 1 - - 1 - - - 1 3
New Jersey 9 7 7 2 6 9 1 3 3 2 49
New Mexico 4 - 1 3 3 2 1 4 2 - 20
New York 10 3 9 7 6 3 8 4 1 5 56
North Carolina 4 2 4 2 3 1 2 1 4 5 28
North Dakota 1 - - - - - - - - 1 2
Ohio 29 42 27 15 24 16 20 8 29 28 238
Oklahoma 2 1 2 2 1 1 - - - 2 11
Oregon 1 1 - - = 1 = = 1 = 4
Pennsylvania 51 49 33 159 130 98 94 83 64 75 836
Rhode Island - - - - - - - - - - -
South Carolina - 3 - - - - - - - - 3
South Dakota 1 - - - - - - - - - 1
Tennessee 11 8 3 5 5 6 - 2 7 3 50
Texas 6 1 3 4 - 3 6 3 2 6 34
Utah 5 1 2 3 7 6 7 12 2 6 51
Vermont - - - 1 - 1 1 2 - 1 6
Virginia 17 7 4 10 36 32 15 9 36 26 192
Washington 4 3 3 1 1 - 1 - - = 13
West Virginia 118 58 44 36 49 50 60 54 68 58 595
Wisconsin 2 - 2 - - 1 1 1 1 1 9
Wyoming - - 3 1 2 4 5 4 6 6 31
TOTAL 395 296 249 340 351 329 316 265 305 318 3,164

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-5. Unspecified and other pneumoconioses: Number of deaths, mortality rates (per million
population), and years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 54 10 1.63 8 1.71 11 520 13 9.6 40
Alaska - - - - - - - - - -
Arizona 16 24 0.49 24 0.47 24 185 26 115 23
Arkansas 6 33 0.31 35 0.25 39 62 37 10.3 36
California 56 8 0.23 39 0.28 36 736 8 13.2 10
Colorado 43 15 1.48 11 1.95 8 360 19 8.4 45
Connecticut 16 24 0.61 20 0.58 19 192 25 12.0 21
Delaware 9 31 1.59 9 1.78 10 95 32 10.6 34
District of Columbia 2 43 0.43 26 0.44 27 77 35 38.3 1
Florida 71 7 0.62 19 0.47 24 761 7 10.7 33
Georgia 23 22 0.41 29 0.53 21 301 21 13.1 13
Hawaii 1 47 0.11 48 0.09 49 14 47 14.1 5
Idaho 1 47 0.12 47 0.12 48 8 48 8.4 45
Illinois 136 6 1.48 11 151 12 1,349 6 9.9 37
Indiana 43 15 0.95 15 0.96 16 464 16 10.8 32
lowa 12 28 0.54 23 0.42 28 112 31 9.4 42
Kansas 6 33 0.30 37 0.27 38 68 36 11.3 25
Kentucky 283 3 9.38 2 9.46 3 3,141 3 11.1 28
Louisiana 11 29 0.34 32 0.37 31 151 28 13.7 9
Maine 2 43 0.21 41 0.19 42 23 44 11.3 25
Maryland 32 18 0.80 16 0.99 15 400 17 125 17
Massachusetts 16 24 0.33 33 0.32 35 206 24 12.9 14
Michigan 48 14 0.65 18 0.69 18 610 11 12.7 15
Minnesota 6 33 0.17 44 0.17 43 94 33 15.6 3
Mississippi 4 38 0.20 42 0.20 41 44 40 11.0 29
Missouri 24 21 0.58 22 0.52 22 339 20 14.1 5)
Montana 4 38 0.60 21 0.57 20 35 41 8.7 44
Nebraska 2 43 0.16 45 0.14 46 28 42 14.1 5
Nevada 5 37 0.42 28 0.47 24 93 34 18.6 2
New Hampshire 3 41 0.33 33 0.37 31 27 43 8.9 43
New Jersey 49 13 0.77 17 0.78 17 624 10 12.7 15
New Mexico 20 23 1.59 9 1.84 9 213 23 10.6 34
New York 56 8 0.39 31 0.39 30 641 9 114 24
North Carolina 28 20 0.49 24 0.51 23 388 18 13.8 8
North Dakota 2 43 0.41 29 0.35 33 22 46 11.2 27
Ohio 238 4 2.74 7 2.74 7 2,618 4 11.0 29
Oklahoma 11 29 0.43 26 0.41 29 134 29 12.2 19
Oregon 4 38 0.16 45 0.16 44 50 39 125 17
Pennsylvania 836 1 8.66 3 7.70 4 8,131 1 9.7 39
Rhode Island - - - - - - - - - -
South Carolina 3 41 0.11 48 0.14 46 23 44 7.7 49
South Dakota 1 47 0.18 43 0.15 45 8 48 8.3 47
Tennessee 50 12 1.21 14 1.24 14 610 11 12.2 19
Texas 34 17 0.24 38 0.28 36 519 14 15.3 4
Utah 51 11 3.81 5 4.92 5 505 15 9.9 37
Vermont 6 33 1.31 13 1.37 13 Sl 38 9.6 40
Virginia 192 5 3.67 6 4,59 6 2,119 5 11.0 29
Washington 13 27 0.31 35 0.33 34 172 27 13.2 10
West Virginia 595 2 40.91 1 35.63 1 6,938 2 11.7 22
Wisconsin 9 31 0.23 39 0.22 40 119 30 13.2 10
Wyoming 31 19 8.66 3 10.61 2 249 22 8.0 48

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-6. Unspecified and other pneumoconioses: Most frequently recorded

industries on death certificate, U.S. residents age 15 and over, selected states and

years, 1990-1999

CIC  Industry Number of Deaths Percent
041  Coal mining 801 58.9
060  Construction 81 6.0
270  Blast furnaces, steelworks, rolling and finishing mills 31 2.3
392  Not specified manufacturing industries 27 2.0
040  Metal mining 18 1.3
351  Motor vehicles and motor vehicle equipment 18 1.3
010  Agricultural production, crops 16 1.2
842  Elementary and secondary schools 16 1.2
400  Railroads 15 1.1
961  Non-paid worker or non-worker or own home/at home 14 1.0
All other industries 291 214
Industry not reported 33 2.4
TOTAL 1,361 100.0

CIC - Census Industry Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 5-7. Unspecified and other pneumoconioses: Most frequently recorded
occupations on death certificate, U.S. residents age 15 and over, selected states and
years, 1990-1999

COC Occupation Number of Deaths Percent
616  Mining machine operators 727 53.4
889  Laborers, except construction 63 4.6
453  Janitors and cleaners 28 2.1
019  Managers and administrators, n.e.c. 27 2.0
575  Electricians 24 1.8
783  Welders and cutters 22 1.6
633  Supervisors, production occupations 21 15
869  Construction laborers 19 1.4
473  Farmers, except horticulture 18 1.3
804  Truck drivers 18 1.3

All other occupations 365 26.8
Occupation not reported 29 2.1
TOTAL 1,361 100.0

COC - Census Occupation Code

n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-8. Unspecified and other pneumoconioses: Proportionate mortality ratio
(PMR) adjusted for age, sex, and race by usual industry, U.S. residents age 15 and
over, selected states and years, 1990-1999

Number 95% Confidence Interval
CIC Industry of Deaths PMR LCL UCL
041  Coal mining 801 42.37 39.51 45.43
040  Metal mining 18 5.19 3.07 8.20
252  Structural clay products 7 4,71 1.89 9.71
262  Miscellaneous nonmetallic mineral and stone products 7 3.22 1.29 6.63
271  Iron and steel foundries 8 2.36 1.02 4.64
250  Glass and glass products 11 2.02 1.01 3.62
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-9. Unspecified and other pneumoconioses: Proportionate mortality ratio
(PMR) adjusted for age, sex, and race by usual occupation, U.S. residents age 15
and over, selected states and years, 1990-1999

Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
616  Mining machine operators 727 40.86 37.97 43.98
613  Supervisors, extractive occupations 17 18.40 10.70 29.44
768  Crushing and grinding machine operators 5 6.41 2.07 14.98
783  Welders and cutters 22 1.86 1.16 2.81
575  Electricians 24 1.66 1.06 2.47
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Figure 5-3. Unspecified and other pneumoconioses: Age-adjusted mortality rates by county, U.S. residents age

15 and over, 1970-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Unspecified and Other Pneumoconioses: Mortality

Figure 5-4. Unspecified and other pneumoconioses: Age-adjusted mortality rates
by county, U.S. residents age 15 and over, 1970-1984 and 1985-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Unspecified and Other Pneumoconioses: Mortality

Table 5-10. Unspecified and other pneumoconioses: Counties with highest age-
adjusted mortality rates (per million population), U.S. residents age 15 and over,

1985-1999
County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Carbon County Utah 178.9 185.3 40 0.0
Harlan County Kentucky 167.9 168.4 70 0.0
Boone County West Virginia 160.6 148.1 46 0.0
Dickenson County Virginia 155.8 139.8 29 0.0
Norton City Virginia 143.7 119.2 6 0.0
Wyoming County West Virginia 140.1 128.2 43 0.0
Sweetwater County Wyoming 139.7 79.0 34 0.0
Logan County West Virginia 1335 130.4 65 0.0
Mingo County West Virginia 125.3 103.9 39 0.0
Raleigh County West Virginia 121.2 138.1 126 0.0
Wise County Virginia 120.7 117.6 55 0.0
Fayette County West Virginia 119.1 152.0 87 1.1
Las Animas County Colorado 111.3 179.7 29 34
Bell County Kentucky 110.2 114.1 41 0.0
Muhlenberg County Kentucky 107.8 124.7 46 0.0
Leslie County Kentucky 101.9 78.0 12 0.0
McDowell County West Virginia 101.8 114.9 45 0.0
Franklin County Illinois 96.4 145.0 70 0.0
Tazewell County Virginia 935 93.2 52 0.0
Nicholas County West Virginia 85.6 92.6 29 0.0
Butler County Kentucky 80.4 90.4 12 0.0
Cambria County Pennsylvania 78.5 102.7 202 1.0
Russell County Virginia 76.7 69.8 24 0.0
Buchanan County Virginia 69.8 54.4 20 0.0
Floyd County Kentucky 64.9 59.8 30 0.0
Letcher County Kentucky 62.5 58.3 18 5.6
Knox County Kentucky 61.9 63.2 22 0.0
Saline County Illinois 60.1 94.1 30 0.0
Pike County Kentucky 60.1 49.6 42 0.0
Clay County West Virginia 58.1 62.0 7 14.3
Mercer County West Virginia 57.8 71.4 56 0.0
Webster County West Virginia 54.4 65.5 8 0.0
Marion County West Virginia 52.6 69.7 49 2.0
Pike County Indiana 50.5 60.7 9 0.0
Meigs County Ohio 50.3 58.7 16 0.0
Whitley County Kentucky 44.9 455 18 0.0
Somerset County Pennsylvania 44.6 52.5 49 0.0
Taylor County West Virginia 40.5 50.3 9 0.0
Lee County Virginia 38.2 45.2 13 0.0
Indiana County Pennsylvania 37.6 35.8 39 0.0
Clearfield County Pennsylvania 34.9 42.0 39 0.0
Upshur County West Virginia 33.8 40.3 11 0.0
Perry County Kentucky 33.2 28.2 10 0.0
Fayette County Pennsylvania 31.8 38.8 68 0.0
Carbon County Pennsylvania 304 39.8 28 3.6
Perry County Illinois 29.7 40.1 10 0.0
Gibson County Indiana 29.6 375 14 0.0
Schuylkill County Pennsylvania 27.7 37.6 71 0.0
Armstrong County Pennsylvania 26.5 32.7 29 0.0
Lincoln County West Virginia 26.5 24.0 6 0.0
Overall United States 1.6 15 4,615 3.4

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 5-11 (page 1 of 4). Selected pneumoconiotic agents: Geometric mean exposures and percent
exceeding designated occupational exposure limits, MSHA and OSHA samples, 1979-1999

Agent 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988| 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Aluminum Oxide Fume and Dust - MSHA

GM

(mg/m®) | 0.115 0.025 0017 0010 0.017 0017 0020 0019 0031 0.032| 0025 0030 0.022 0.028 0009 0011 0011 0.006 0.08 0.005 0.002

No. of

samples 145 152 148 160 177 121 139  112| 133 182 143  120| 140 241 206 765 227 67 101

% > PEL 0.0 0.0 0.0 0.0 0.0 0.0 0.7 1.8 0.0 16 0.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

% > REL a B B N B B} B 3 B B 3 N B 3 B B B B} N
Aluminum Oxide and Alpha Aluminum - OSHA

GM

(mg/m® | 0209 116 0.196 1.235 0.396 0.035 0007 0016 0.004 0.034| 0031 0050 0.003 0019 0013 0035 0049 0031 0.002 0.008 0.022

No. of

samples 22 15 11 70 96 28 24 50 47 41 44 16 42 41 35 13 145 85 65

% > PEL 18.2 0.0 18.2 0.0 42 36 0.0 2.0 2.1 0.0 0.0 0.0 24 0.0 5.7 7.7 0.0 0.0 0.0

% > REL _ B} B} B B B} B 3 _ B 3 _ B 3 B} B B 3 B}
Antimony and Compounds - OSHA

GM

(mg/m®) | 0.013 0.010 0.016 0.010 0.009 0.009 0.009 0.09 0.009 0.009| 0.08 0.009 0.008 0.009| 0.009 0.09 0007 0.008 0.009 0.010 0.009

No. of

samples 9% 213 104 714 756 640 910 901| 650 915 733  672| 561 432 502 411 557 370 346

% > PEL 5.2 0.9 0.0 0.6 0.8 0.3 0.8 0.3 05 0.3 0.8 0.3 05 0.2 1.0 0.7 0.2 2.4 0.6

% > REL 5.2 0.9 0.0 0.6 0.8 0.3 0.8 0.3 05 0.3 0.8 0.3 05 0.2 1.0 0.7 0.2 2.4 0.6
Beryllium Fume and Dust - MSHA

GM

(Hg/m®) 0.334 0164 0.176 0183 0.189 0161 0164 0215 0172 0.189 0.166 0.160 0.169 0.159| 0150 0.152 0.152 0.153 0.162 0.166 0.169

No. of

samples 65 53 171 155 168 81 81 97 75 64 48 39| 107 217 183 582 113 44 88

% > PEL 138 0.0 2.9 0.0 0.0 1.2 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0

% > REL - -

See footnotes at end of table.
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Table 5-11 (page 2 of 4). Selected pneumoconiotic agents: Geometric mean exposures and percent
exceeding designated occupational exposure limits, MSHA and OSHA samples, 1979-1999

Agent 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988| 1989 1990 1991 1992| 1993 1994 1995 1996 1997 1998 1999
Beryllium and Compounds - OSHA
GM
(Hg/m®) 0.043 0.079 0037 0031 0044 0031 0035 0.026 0034 0039 0031 0033 0.032 0031 0034 0029 0027 0029 0029 0027 0.032
No. of
samples 31 71 110 151 102 698 683 579 864 991 711 911 707 676 595 452 408 349 558 372 410
% > PEL 6.5 7.0 2.7 0.7 2.9 1.4 2.9 0.3 1.9 1.2 0.8 1.4 0.3 0.6 1.3 0.4 0.0 0.9 05 0.8 1.2
% > REL i i i 3 i 3 i 3 3 _ 3 3 _ i 3 B i 3 B i 3
Carbon Black - OSHA
GM
(mg/m% | 0460 153 138 101 114 116 171 0976 0692 0.659| 0716 105 0712 0556 0686 0.705 0918 0513 0798 0.620 0.325
No. of
samples 16 30 30 29 29 26 29 28 22 27 20 27 17 32 28 18 39 21 35 26 23
% > PEL 00 200 167 103 103 231 241 107 136 37| 150 185 176 6.3 71 111 103 143 171 77 0.0
% > REL 00 200 167 103 103 231 241 107 136 37| 150 185 176 6.3 71 111 103 143 171 77 0.0
Cobalt Fume and Dust - MSHA
GM
(Hg/m®) 120 260 144 - 0485 0313 0382 0.426 0410 0.389| 0.366 0.375 0.367 0.393| 0.286 0.329 0.306 0.270 0.309 0.287 0.308
No. of
samples 2 3 4 0 111 124 123 55 89 60| 102 105 72 41| 105 212 187 580 102 45 90
%>PEL | 1000 333 0.0 - 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.2 0.0 0.0 0.0
%>REL | 1000 333 0.0 - 18 0.0 0.8 0.0 0.0 0.0 0.0 1.0 1.4 0.0 0.0 1.9 0.0 0.2 1.0 0.0 0.0
Cobalt, Metal, Fume and Dust - OSHA
GM
(Hg/m®) 432 741 574 619 752 319 383 359 307 310/ 261 360 401 329 296 253 296 187 1.84 213 197
No. of
samples 51 71 168 288 222 829 785 809 990 1069| 760 987 836  823| 653 512 595 582 748 511 476
% > PEL 39 42 36 83 131 25 33 36 2.7 35 21 5.3 6.1 39 1.1 0.8 35 1.0 16 1.6 0.0
% > REL 59 127 65 142 158 40 5.6 49 44 5.1 21 5.3 6.1 39 35 1.8 5.0 26 238 2.2 0.0

See footnotes at end of table.
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Table 5-11 (page 3 of 4). Selected pneumoconiotic agents: Geometric mean exposures and percent
exceeding designated occupational exposure limits, MSHA and OSHA samples, 1979-1999

Agent 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988| 1989 1990 1991 1992| 1993 1994 1995 1996 1997 1998 1999
Iron Oxide Fume - MSHA
GM
(mg/m® | 0.430 0480 0.333 0.394 0210 0279 0301 0238 0214 0327| 0282 0198 0.199 0.198| 0097 0.09 0.110 0062 0059 0.130 0.027
No. of
samples 155 155 226 119 152 182 211 171 181  136| 163 213 177  136| 136 200 173 381 155 59 40
% > PEL 1.9 0.6 0.9 25 1.3 1.6 05 0.6 11 0.7 25 2.3 1.1 15 15 3.0 0.0 1.0 0.0 0.0 0.0
% > REL 3.2 5.2 2.2 42 46 33 47 23 5.0 37 55 5.2 3.4 5.9 4.4 40 29 3.4 26 0.0 0.0
Iron Oxide Fume - OSHA
GM
(mg/m®) 133 110 0974 0924 0514 0421 0456 0.356 0245 0277| 0502 0360 0.264 0.261| 0280 0.301 0.406 0.238 0.315 0.333 0.279
No. of
samples 575 901 1204 1347 1303 1315 1759 1586 1540 1818| 1674 1760 1338 1258| 1146 925 859 968 986 833 668
% > PEL 6.3 5.4 5.7 5.3 34 3.2 43 1.3 2.4 2.7 5.0 34 25 2.0 1.9 3.7 2.9 39 2.7 34 1.8
%>REL| 183 165 171 138 97 107 125 6.6 6.9 80| 134 101 6.3 6.1 5.9 7.4 6.8 6.9 55 79 55
Talc, Nonfibrous, < 1% quartz - MSHA
GM
(mppcf) 798 539 393 5097 170 208 287 475 541 490 566 811 341 255 650 - - 260 3.00 - -
No. of
samples 56 35 61 33 68 22 14 29 18 30 24 9 6 13 11 0 0 5 1 0 0
% > PEL 14.3 8.6 49 6.1 7.4 9.1 71 34 111 6.7 83 333 0.0 00| 182 - - 400 0.0 - -
% > REL 3 3 3 B B B} B B} B 3 B B B} B B 3 B} 3 B 3 B
Tin, inorganic compounds except oxide, as Sn - OSHA
GM
(Hg/md) 676 584 866 525 864 488 503 104 670 580 494 502 732 736 108 458 113 360 925 422 440
No. of
samples 124 130 63 46 27 57 99 62 69 88 46 182 111 79 51 75 52 125 37 66 45
% > PEL 1.6 0.8 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39 0.0 0.0 0.0 0.0 0.0 0.0
% > REL 1.6 0.8 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39 0.0 0.0 0.0 0.0 0.0 0.0

See footnotes at end of table.
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Table 5-11 (page 4 of 4). Selected pneumoconiotic agents: Geometric mean exposures and percent
exceeding designated occupational exposure limits, MSHA and OSHA samples, 1979-1999

Agent 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988| 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Titanium Dioxide Fume and Dust - MSHA

GM
(Hg/m®) 148 411 649 257 370 242 343 322 495 7.22| 727 424 648 373 129 137 106 0677 0822 155 0.488
No. of
samples 111 56 116 97 124 129 145 100 123 104 106 145 108 55 119 215 188 578 128 49 86

% > PEL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
% > REL N _ _ B _ B} i i i B B} 3 3 _ B} B} B} B} B 3 B}

Welding Fumes (total particulate) - MSHA

GM
(mg/m?) 2.39 1.59 1.07 0.931 0.907 0.931 1.57 134 198 1.77 153 0.169 1.95 0.070 1.00 - - - - - -
No. of
samples 165 175 212 117 94 47 79 45 31 44 20 5 2 1 1 0 0 0] 0 0 0

% > PEL 133 9.1 47 26 32 43 114 00 161 6.8 0.0 0.0 0.0 0.0 0.0 - - - - - -
% > REL i B} ) . 3 . B} B} B} . B} . . . B . . 3 B . .

Welding Fumes (total particulate) - OSHA

GM
(mg/m®) 705 334 305 233 275 412 275 109 236 212| 355 218 167 222| 179 146 120 100 0978 120 0975
No. of

samples 7 35 35 128 48 27 38 32 146 33| 230 435 629 585 457 261 230 480 216 304 203
% > PEL - - - - - - - - - -| 525 347 254 244 368 - - - - - -
% > REL i i i . i . i . i . i . . . . . i . . . .

- indicates incalculable field

PEL - permissible exposure limit REL - recommended exposure limit GM - geometric mean mg/m?’ - milligrams per cubic meter pg/m?® - micrograms per cubic meter
mppcf - millions of particles per cubic foot

NOTE: Pneumoconiotic agents with at least 300 total samples in MSHA or OSHA are presented. From March 1, 1989 to March 22, 1993, the OSHA PELs in force differed from those
employed before and after those dates. NIOSH has designated beryllium and titanium dioxide as potential occupational carcinogens, and recommends reducing exposures to as low as
feasible. The % > REL cannot be calculated for talc because the REL is in units of mg/m?, but MSHA samples and analyzes for talc using units of millions of particles per cubic foot
(mppcf). For welding fumes - OSHA, the % > PEL is based on fewer samples than the number reported for the years 1989 and 1993 because OSHA adopted a PEL for welding fumes that
was enforced from March 1, 1989 through March 22, 1993. Samples collected in 1989 before March 1, or in 1993 after March 23 are not compared to a PEL. See appendices for source
description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data. Occupational Safety and Health Administration (OSHA) Integrated Management Information
System.
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Section 6

All Pneumoconioses
and
Related Exposures






All Pneumoconioses: Mortality

Figure 6-1. All pneumoconioses: Number of deaths, crude and age-adjusted
mortality rates, U.S. residents age 15 and over, 1968-1999
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NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

Figure 6-2. All pneumoconioses: Age-adjusted mortality rates by state, U.S.
residents age 15 and over, 1990-1999
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Age-Adjusted Mortality Rates
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NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 6-1. All pneumoconioses: Number of deaths by sex, race, and age, and median age at death, U.S.

residents age 15 and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths| (%) Male Female| White Black Other|15-24 25-34 35-44 45-54  55-64 65-74  75-84 85+ (yrs)
1990 | 3,644 | 36.6 | 3,557 87 3,407 222 15 - 5 17 66 358 1,162 1,503 533 76.0
1991 | 3,486 | 355 | 3,403 83 3,275 202 9| 3 4 25 63 283 1,084 1,484 540 76.0
1992 | 3,230 | 351 | 3,153 77 3,044 174 12| 4 4 12 42 265 989 1,409 505 77.0
1993 | 3,238 | 353 | 3,170 68 3,049 173 16 - 4 14 56 277 953 1,410 524 77.0
1994 | 3,126 | 349 | 3,052 74 2,963 154 9 - - 10 45 233 893 1,434 511 77.0
1995 | 3,151 | 354 | 3,092 59 2,983 160 8 - 4 10 68 245 913 1,337 574 77.0
1996 | 3,114 | 35.8 | 3,030 84 2936 164 14 - 1 11 51 210 883 1,364 594 78.0
1997 | 2,928 | 37.1 | 2851 77 2,780 139 9 - 2 12 48 191 751 1,313 611 78.0
1998 | 2,790 | 394 | 2,719 71 2,650 127 13 - 3 11 41 189 733 1,225 588 78.0
1999 | 2,745 | 39.5 | 2,683 62 2592 136 17 - 1 9 38 177 683 1,210 627 78.0
TOTAL |31,452 | 36.4 | 30,710 742 |29,679 1651 122 | 7 28 131 518 2,428 9,044 13,689 5,607 77.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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All Pneumoconioses: Mortality

Table 6-2. All pneumoconioses: Mortality rates (per million population) by race
and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 18.66 41.52 0.92 21.03 0.50 3.74 0.54
1991 17.69 39.59 0.92 19.02 0.33 2.49 -
1992 16.22 36.53 0.78 15.66 0.65 2.92 0.25
1993 16.11 36.36 0.72 15.57 0.40 4.15 -
1994 15.40 34.94 0.79 13.68 0.31 2.27 -
1995 15.37 35.03 0.64 14.17 0.15 1.96 -
1996 15.00 33.75 0.91 14.26 0.15 3.02 0.21
1997 13.96 31.74 0.78 11.41 0.52 2.04 -
1998 13.15 30.11 0.68 10.36 0.37 1.96 0.79
1999 12.81 29.21 0.65 11.19 0.14 3.61 -
1990-1999 15.34 34.71 0.78 14.40 0.35 2.80 0.18

Age-Adjusted Mortality Rate

1990 19.81 53.28 0.77 38.57 0.58 9.71 1.06
1991 18.65 50.44 0.80 36.33 0.40 4.49 -
1992 16.95 46.05 0.66 29.67 0.78 6.23 0.55
1993 16.73 45.21 0.60 29.67 0.52 9.18 -
1994 15.92 43.17 0.65 25.77 0.38 4.68 -
1995 15.80 42.82 0.53 27.71 0.21 3.67 -
1996 15.33 41.12 0.75 26.01 0.18 6.32 0.42
1997 14.22 38.57 0.64 21.18 0.70 3.82 -
1998 13.26 35.66 0.55 19.28 0.43 3.81 1.25
1999 12.88 34.41 0.52 20.91 0.16 6.27 -
1990-1999 15.76 42.46 0.64 27.08 0.43 5.92 0.34

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.

129



All Pneumoconioses: Mortality

Table 6-3. All pneumoconioses: Years of potential life lost to age 65 and to life
expectancy by race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 2,915 35 340 55 35 - 3,380
1991 2,655 245 340 - 20 - 3,260
1992 2,160 100 245 55 15 - 2,575
1993 2,350 45 270 25 25 - 2,715
1994 1,825 55 180 25 5 - 2,090
1995 2,365 40 165 15 50 - 2,635
1996 1,815 115 140 - 55 - 2,125
1997 1,810 105 130 - - - 2,045
1998 1,665 60 170 30 10 5 1,940
1999 1,340 60 260 25 30 - 1,715
TOTAL 20,900 860 2,240 230 245 5 24,480
Years of Potential Life Lost to Life Expectancy
1990 33,353 931 2,139 131 173 22 36,749
1991 32,303 1,199 1,959 49 143 - 35,653
1992 29,270 959 1,616 149 146 9 32,149
1993 29,159 772 1,651 69 209 - 31,860
1994 27,761 810 1,441 66 111 - 30,189
1995 28,815 684 1,440 37 152 - 31,128
1996 27,380 1,004 1,566 28 195 8 30,181
1997 25,884 865 1,305 63 111 - 28,228
1998 24,969 746 1,213 95 112 51 27,186
1999 23,921 673 1,397 51 243 - 26,285
TOTAL 282,815 8,643 15,727 738 1,595 90 309,608

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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All Pneumoconioses: Mortality

Table 6-4. All pneumoconioses: Number of deaths by state, U.S. residents age 15
and over, 1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total
Alabama 61 71 49 51 54 57 65 65 62 61 596
Alaska 2 1 2 3 3 - 2 2 5 3 23
Arizona 20 13 13 23 22 28 25 21 16 29 210
Arkansas 14 17 13 17 9 15 14 12 10 16 137
California 151 155 134 142 147 145 127 119 117 128 1,365
Colorado 30 38 35 43 29 30 37 30 26 27 325
Connecticut 17 19 27 17 18 16 22 15 19 17 187
Delaware 10 18 10 11 15 15 12 10 15 23 139
District of Columbia 1 2 1 1 2 2 2 1 - - 12
Florida 86 102 91 73 88 102 128 95 91 116 972
Georgia 23 18 25 24 20 26 22 23 22 22 225
Hawaii 3 4 4 1 2 5 2 1 1 1 24
Idaho 6 6 6 6 3 6 9 8 6 8 64
Illinois 94 90 91 7 65 72 85 78 68 64 784
Indiana 40 46 31 26 27 31 30 40 38 32 341
lowa 12 11 19 15 12 18 12 11 16 11 137
Kansas 5 9 10 15 11 19 11 8 7 6 101
Kentucky 169 150 161 142 117 122 154 139 129 134 1,417
Louisiana 30 31 17 30 20 21 25 25 31 25 255
Maine 19 10 8 16 14 8 9 8 16 16 124
Maryland 55 40 48 44 60 68 65 53 60 60 553
Massachusetts 42 34 55 28 49 44 45 48 46 39 430
Michigan 59 42 47 48 39 47 49 41 37 47 456
Minnesota 15 10 26 24 22 24 i3 19 19 24 196
Mississippi 21 29 27 21 29 42 35 41 32 35 312
Missouri 24 27 30 30 27 23 15 20 20 20 236
Montana 9 2 7 8 5 5 8 5 8 4 61
Nebraska 3 7 4 6 4 4 3 6 2 7 46
Nevada 6 4 2 10 10 7 6 4 8 9 66
New Hampshire 3 3 6 9 7 7 4 10 6 7 62
New Jersey 144 118 105 92 95 112 121 89 104 102 1,082
New Mexico 15 10 11 13 21 19 11 15 10 10 135
New York 77 61 46 55 64 56 64 59 57 72 611
North Carolina 50 52 54 36 58 65 54 49 67 54 539
North Dakota 2 3 - 2 4 - 4 4 2 5 26
Ohio 167 183 156 129 133 140 141 104 128 122 1,403
Oklahoma 17 16 13 9 12 10 6 14 11 15 123
Oregon 17 27 26 32 28 22 33 22 35 37 279
Pennsylvania 1,206 1,143 1,018 1,050 939 842 856 775 647 574 9,050
Rhode Island 8 1 7 5 6 5 5 7 9 6 59
South Carolina 18 17 21 27 21 22 25 28 30 24 233
South Dakota 2 - - - 1 - 4 2 - 2 11
Tennessee 57 42 39 44 49 50 41 42 50 44 458
Texas 108 112 76 93 92 109 109 109 110 101 1,019
Utah 28 18 22 29 29 27 18 30 14 18 233
Vermont 6 2 7 5 1 4 4 5 4 5 43
Virginia 200 179 196 213 178 197 178 181 178 172 1,872
Washington 44 60 48 69 67 48 56 64 68 78 602
West Virginia 420 395 359 345 366 379 324 338 305 282 3,513
Wisconsin 23 27 17 21 18 26 14 25 19 23 213
Wyoming 5 11 10 8 14 9 10 8 9 8 92
TOTAL 3,644 3,486 3,230 3,238 3,126 3,151 3,114 2,928 2,790 2,745 31,452

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Table 6-5. All pneumoconioses: Number of deaths, mortality rates (per million population), and

years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 596 13 17.98 7 17.95 8 6,839 12 115 27
Alaska 23 49 5.27 43 14.49 14 287 49 125 7
Arizona 210 29 6.47 34 6.53 35 2,352 30 11.2 31
Arkansas 137 33 7.09 32 6.18 38 1,663 32 12.1 18
California 1,365 6 5.59 38 6.69 33 16,647 4 12.2 14
Colorado 325 20 11.22 16 14.34 15 3,367 22 10.4 46
Connecticut 187 31 7.11 31 6.85 32 2,186 31 11.7 23
Delaware 139 32 24.61 6 26.69 6 1,592 33 115 27
District of Columbia 12 50 2.59 49 2.76 50 215 50 17.9 1
Florida 972 9 8.47 24 6.43 37 10,928 9 11.2 31
Georgia 225 27 4.05 47 5.07 42 2,818 26 125 7
Hawaii 24 48 2.59 49 2.98 49 299 48 125 7
Idaho 64 41 7.44 28 7.45 30 696 42 10.9 40
Illinois 784 10 8.51 23 8.68 24 8,775 10 11.2 31
Indiana 341 19 7.56 27 7.62 29 3,775 20 11.1 37
lowa 137 33 6.19 35 5.00 43 1,473 34 10.7 41
Kansas 101 38 5.11 44 4.68 44 1,302 38 12.9 5
Kentucky 1,417 4 46.96 3 47.30 3 16,462 5 11.6 25
Louisiana 255 23 7.83 26 8.57 26 3,520 21 13.8 3
Maine 124 36 12.71 14 12.01 17 1,376 37 11.1 37
Maryland 553 14 13.90 13 16.89 10 6,729 13 12.2 14
Massachusetts 430 18 8.78 22 8.45 27 4,743 18 11.0 39
Michigan 456 17 6.16 36 6.52 36 5,575 16 12.2 14
Minnesota 196 30 5.54 39 5.53 39 2,448 28 125 7
Mississippi 312 21 15.31 11 15.29 13 4,566 19 14.6 2
Missouri 236 24 5.68 37 5.13 40 2,834 24 12.0 20
Montana 61 43 9.18 21 8.73 23 638 44 105 43
Nebraska 46 45 3.66 48 3.13 48 467 45 10.2 a7
Nevada 66 40 5.49 40 6.88 31 810 40 12.3 13
New Hampshire 62 42 6.90 33 7.65 28 712 41 115 27
New Jersey 1,082 7 17.01 9 17.01 9 12,068 8 11.2 31
New Mexico 135 35 10.72 18 12.45 16 1,419 36 105 43
New York 611 11 4.23 46 4.25 47 7,183 11 11.8 21
North Carolina 539 15 9.42 19 10.04 20 6,564 14 12.2 14
North Dakota 26 47 5.30 42 4.64 45 322 47 12.4 12
Ohio 1,403 5 16.12 10 16.07 11 15,701 6 11.2 31
Oklahoma 123 37 4.85 45 4,52 46 1,423 35 11.6 25
Oregon 279 22 11.37 15 10.66 19 2,990 23 10.7 41
Pennsylvania 9,050 1 93.76 2 82.40 2 90,030 1 9.9 50
Rhode Island 59 44 7.40 29 6.61 34 690 43 11.7 23
South Carolina 233 25 8.17 25 9.27 22 2,823 25 12.1 18
South Dakota 11 51 2.00 51 1.68 51 149 51 135 4
Tennessee 458 16 11.04 17 11.34 18 5,151 17 11.2 31
Texas 1,019 8 7.20 30 8.63 25 12,856 7 12.6 6
Utah 233 25 17.42 8 22.32 7 2,377 29 10.2 47
Vermont 43 46 9.40 20 9.94 21 434 46 10.1 49
Virginia 1,872 3 35.76 4 44.04 4 22,032 3 11.8 21
Washington 602 12 14.31 12 15.45 12 6,323 15 10.5 43
West Virginia 3,513 2 241.51 1 211.31 1 40,366 2 115 27
Wisconsin 213 28 5.38 41 5.11 41 2,659 27 125 7
Wyoming 92 39 25.69 5 31.08 5 812 39 8.8 51

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 6-6. All pneumoconioses: Percent of deaths by condition and state, U.S. residents age 15 and over, 1990-1999

Coal Workers’ Unspecified/Other
State Asbestosis Silicosis Pneumoconiosis Byssinosis Pneumoconioses
Alabama 53.4 6.5 31.0 0.5 9.1
Alaska 78.3 8.7 13.0 - -
Arizona 54.8 18.1 195 0.5 7.6
Arkansas 45.3 10.9 39.4 0.7 4.4
California 73.3 7.8 14.7 0.6 4.1
Colorado 225 271.7 36.3 0.6 13.2
Connecticut 68.4 14.4 9.1 - 8.6
Delaware 78.4 4.3 115 - 6.5
District of Columbia 41.7 33.3 8.3 - 16.7
Florida 63.8 6.4 22.9 0.4 7.3
Georgia 55.6 15.6 14.7 4.9 10.2
Hawaii 95.8 - - - 4.2
Idaho 62.5 234 125 - 1.6
Illinois 27.8 9.7 45.7 0.3 17.3
Indiana 18.8 12.3 56.6 0.3 12.6
lowa 394 16.8 35.0 0.7 8.8
Kansas 55.4 10.9 26.7 1.0 5.9
Kentucky 4.6 2.9 72.7 0.1 20.0
Louisiana 76.1 13.7 5.9 0.4 4.3
Maine 89.5 8.1 0.8 - 1.6
Maryland 745 4.9 15.6 0.2 5.8
Massachusetts 88.4 6.0 1.6 0.7 3.7
Michigan 43.6 23.0 23.2 0.7 10.5
Minnesota 72.4 24.5 - 15 3.1
Mississippi 83.7 4.2 11.2 - 1.3
Missouri 52.5 19.1 18.6 0.4 10.2
Montana 55.7 24.6 131 - 6.6
Nebraska 78.3 13.0 4.3 - 4.3
Nevada 63.6 19.7 10.6 - 7.6
New Hampshire 80.6 11.3 3.2 1.6 4.8
New Jersey 84.6 4.9 6.7 - 4.5
New Mexico 23.0 29.6 32.6 - 14.8
New York 66.0 17.2 8.5 0.2 9.2
North Carolina 55.3 154 17.3 8.0 5.2
North Dakota 76.9 3.8 115 - 7.7
Ohio 242 15.9 43.9 0.1 17.0
Oklahoma 455 18.7 25.2 1.6 8.9
Oregon 87.5 8.2 3.6 - 14
Pennsylvania 10.6 4.7 76.0 - 9.2
Rhode Island 79.7 16.9 3.4 1.7 -
South Carolina 717 9.9 12.4 4.7 1.3
South Dakota 36.4 455 9.1 - 9.1
Tennessee 24.2 7.0 58.1 - 10.9
Texas 82.2 9.8 515 0.4 3.8
Utah 155 155 48.1 - 21.9
Vermont 37.2 41.9 4.7 2.3 14.0
Virginia 23.9 1.7 64.2 0.2 10.3
Washington 87.4 5.0 6.0 - 2.2
West Virginia 7.3 2.0 74.4 0.1 16.9
Wisconsin 46.5 43.2 5.6 14 4.2
Wyoming 20.7 1.1 44.6 - 33.7
TOTAL 34.7 7.6 47.8 0.4 10.1

- indicates no deaths listed.
NOTE: Percentages may total more than 100% due to deaths with multiple pneumoconioses. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Table 6-7. All pneumoconioses: Most frequently recorded industries on death
certificate, U.S. residents age 15 and over, selected states and years, 1990-1999

CIC Industry Number of Deaths Percent
041  Coal mining 4,623 46.2
060  Construction 1,078 10.8
270  Blast furnaces, steelworks, rolling and finishing mills 203 2.0
360  Ship and boat building and repairing 176 1.8
392  Not specified manufacturing industries 170 1.7
192 Industrial and miscellaneous chemicals 159 1.6
400 Railroads 146 1.5
040  Metal mining 131 1.3
262  Miscellaneous nonmetallic mineral and stone products 127 1.3
901  General government, n.e.c. 105 1.1

All other industries 2,741 27.4

Industry not reported 354 35

TOTAL 10,013 100.0

CIC - Census Industry Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 6-8. All pneumoconioses: Most frequently recorded occupations on death
certificate, U.S. residents age 15 and over, selected states and years, 1990-1999

COC Occupation Number of Deaths Percent
616  Mining machine operators 4,299 42.9
889  Laborers, except construction 389 3.9
585  Plumbers, pipefitters, and steamfitters 257 2.6
019  Managers and administrators, n.e.c. 248 2.5
575  Electricians 220 2.2
567  Carpenters 198 2.0
453  Janitors and cleaners 179 1.8
633  Supervisors, production occupations 167 1.7
804  Truck drivers 163 1.6
869  Construction laborers 142 1.4

All other occupations 3,397 33.9

Occupation not reported 354 35

TOTAL 10,013 100.0
COC - Census Occupation Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Table 6-9. All pneumoconioses: Proportionate mortality ratio (PMR) adjusted for
age, sex, and race by usual industry, U.S. residents age 15 and over, selected states
and years, 1990-1999

Number 95% Confidence Interval
CIC  Industry of Deaths PMR LCL UCL
041  Coal mining 4,623 33.13 32.19 34.10
262  Miscellaneous nonmetallic mineral and stone products 127 7.86 6.58 9.39
040  Metal mining 131 5.19 4.36 6.18
360  Ship and boat building and repairing 176 4.48 3.86 5.21
261  Pottery and related products 27 3.81 251 5.55
050  Nonmetallic mining and quarrying, except fuel 69 3.58 2.81 4.57
271  Iron and steel foundries 70 2.77 2.18 3.53
361  Railroad locomotives and equipment 7 2.66 1.07 5.48
252  Structural clay products 29 2.62 1.76 3.77
502  Lumber and construction materials 23 2.26 1.43 3.40
192 Industrial and miscellaneous chemicals 159 1.75 1.50 2.05
211 Other rubber products, and plastics footwear and belting 48 1.45 1.07 1.93
250  Glass and glass products 55 1.37 1.04 1.80
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.

SOURCE: National Center for Health Statistics multiple cause of death data.
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Table 6-10. All pneumoconioses: Proportionate mortality ratio (PMR) adjusted for
age, sex, and race by usual occupation, U.S. residents age 15 and over, selected
states and years, 1990-1999

Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
616 Mining machine operators 4,299 32.79 31.82 33.79
593 Insulation workers 109 25.52 21.07 30.94
613 Supervisors, extractive occupations 73 10.74 8.49 13.61
725 Miscellaneous metal and plastic processing machine operators 11 10.47 5.23 18.72
046 Mining engineers 16 6.11 3.49 9.93
643 Boilermakers 61 5.91 4,57 7.67
615 Explosives workers 6 5.03 1.84 10.96
787 Hand molding, casting, and forming occupations 10 4.58 2.20 8.42
768 Crushing and grinding machine operators 26 451 2.95 6.61
617 Mining occupations, n.e.c. 26 4.16 2.72 6.11
675 Hand molders and shapers, except jewelers 16 3.67 2.10 5.95
585 Plumbers, pipefitters, and steamfitters 257 2.89 2.55 3.27
719 Molding and casting machine operators 38 2.70 1.92 3.71
843 Supervisors, material moving equipment operators 9 2.39 1.10 4.53
859 Muiscellaneous material moving equipment operators 23 2.17 1.37 3.26
584 Plasterers 11 2.12 1.06 3.80
575 Electricians 220 2.07 1.81 2.37
653 Sheet metal workers 58 1.95 1.50 2.54
544  Millwrights 52 1.81 1.37 2.39
824 Locomotive operating occupations 36 1.63 1.14 2.25
783 Welders and cutters 139 1.58 1.34 1.87
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states and years.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Figure 6-3. All pneumoconioses: Age-adjusted mortality rates by county, U.S. residents age 15 and over,

1970-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Figure 6-4. All pneumoconioses: Age-adjusted mortality rates by county, U.S.
residents age 15 and over, 1970-1984 and 1985-1999
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NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 6-11. All pneumoconioses: Counties with highest age-adjusted mortality rates

(per million population), U.S. residents age 15 and over, 1985-1999

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Buchanan County Virginia 1,7325 1,227.6 451 0.2
Raleigh County West Virginia 1,128.7 1,281.6 1,169 0.0
McDowell County West Virginia 1,127.8 1,264.3 495 0.2
Schuylkill County Pennsylvania 1,100.9 1,535.8 2,898 0.2
Wyoming County West Virginia 1,067.5 903.5 303 0.0
Floyd County Kentucky 961.3 864.9 434 0.0
Dickenson County Virginia 884.3 853.2 177 0.6
Wise County Virginia 864.1 868.3 406 0.2
Tazewell County Virginia 846.9 869.4 485 0.4
Norton City Virginia 841.7 814.7 41 0.0
Boone County West Virginia 774.8 734.3 228 0.4
Luzerne County Pennsylvania 684.1 960.7 3,896 0.4
Fayette County West Virginia 669.8 847.3 485 0.2
Logan County West Virginia 658.1 635.9 317 0.3
Harlan County Kentucky 648.7 642.4 267 0.0
Carbon County Utah 595.2 644.1 139 0.0
Letcher County Kentucky 590.7 553.9 171 12
Russell County Virginia 548.2 514.7 177 0.0
Cambria County Pennsylvania 494.1 653.2 1,285 0.2
Northumberland County Pennsylvania 478.7 669.0 777 0.3
Mingo County West Virginia 478.5 397.1 149 0.0
Bell County Kentucky 436.8 436.8 157 0.0
Somerset County Pennsylvania 426.9 522.4 488 0.2
Webster County West Virginia 402.3 482.9 59 0.0
Knott County Kentucky 401.9 323.8 67 0.0
Lee County Virginia 393.6 462.0 133 0.8
Nicholas County West Virginia 391.3 421.6 132 0.8
Carbon County Pennsylvania 386.5 508.4 358 0.6
Mercer County West Virginia 352.1 432.5 339 0.3
Fayette County Pennsylvania 348.2 443.0 776 0.0
Franklin County Illinois 343.7 503.3 243 0.0
Emery County Utah 339.0 267.7 26 0.0
Lackawanna County Pennsylvania 336.4 470.5 1,255 0.2
Muhlenberg County Kentucky 327.6 374.2 138 0.0
Pike County Kentucky 318.3 263.6 223 0.4
Johnson County Kentucky 306.1 259.2 71 0.0
Leslie County Kentucky 302.9 240.6 37 0.0
Sweetwater County Wyoming 277.0 158.0 68 0.0
Greene County Pennsylvania 274.6 343.1 161 0.0
Knox County Kentucky 265.5 270.0 94 1.1
Indiana County Pennsylvania 249.8 250.8 273 0.0
Clay County West Virginia 239.0 256.9 29 34
Martin County Kentucky 231.7 177.6 25 0.0
Preston County West Virginia 229.0 251.8 86 0.0
Las Animas County Colorado 227.0 365.6 59 1.7
Perry County Kentucky 2234 188.9 67 0.0
Campbell County Tennessee 220.5 236.8 100 1.0
Greenbrier County West Virginia 216.3 275.0 117 0.0
Marion County West Virginia 213.6 284.4 200 0.5
Whitley County Kentucky 210.7 212.4 84 0.0
Overall United States 17.4 16.7 49,740 2.2

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 6-12. Occupational dust diseases of the lungs: Estimated number of cases

reported by employers, by industry division, U.S. private sector, 1973-2000

Transportation Wholesale

& Public & Retail
Year Agriculture Mining Construction Manufacturing Utilities Trade Finance Services Total
1973 100 - 100 700 200 200 - 100 1,500
1974 100 300 100 900 - 300 - 100 1,700
1975 - - 200 600 - 100 - - 1,000
1976 - - 200 800 100 - - - 1,200
1977 100 200 800 700 100 100 100 100 2,000
1978 - 300 200 800 100 200 - 100 1,600
1979 - 300 200 900 100 100 - 100 1,700
1980 - 300 200 1,300 100 100 - 200 2,300
1981 - 300 200 1,500 - - - 100 2,100
1982 - 300 100 1,200 100 100 - 100 2,000
1983 - 200 100 900 - 200 - 200 1,700
1984 - 200 200 1,000 100 100 - 100 1,800
1985 - 200 100 800 100 200 - 200 1,700
1986 100 600 100 - - - 100 300 3,200
1987 - 900 500 1,200 200 - - 400 3,400
1988 - 700 200 1,200 300 - - 300 2,900
1989 - 500 200 1,300 100 100 - 200 2,600
1990 100 300 300 1,600 400 100 - 300 3,000
1991 100 500 200 1,000 200 - - 300 2,500
1992 - 600 100 1,000 - 200 - 500 2,600
1993 100 600 200 900 300 - - 600 2,700
1994 - 400 200 900 300 300 - 500 2,700
1995 - 200 100 700 200 200 - 1,100 2,700
1996 - 100 100 2,600 200 100 - 400 3,500
1997 - 100 300 900 300 200 300 800 2,900
1998 - 300 200 800 300 200 - 400 2,100
1999 - 100 100 900 300 100 100 500 2,200
2000 - 100 100 500 200 300 100 400 1,700

- indicates data do not meet BLS publication guidelines.

NOTE: Dust diseases of the lungs (pneumoconioses) include silicosis, asbestosis, coal workers’ pneumoconiosis, byssinosis, siderosis, and other
pneumoconioses. The sum of industry divisions may not equal the total due to rounding. See appendices for source description.

SOURCE: Bureau of Labor Statistics annual reports of occupational injuries and illnesses.
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Table 6-13. Occupational dust diseases of the lungs: Estimated rate (based on cases
reported by employers, per 10,000 full-time workers) by industry division, U.S.
private sector, 1973-2000

Transportation Wholesale

& Public & Retail
Year Agriculture Mining Construction Manufacturing Utilities Trade Finance Services Overall
1973 1.3 0.5 0.4 0.4 0.3 0.2 0.1 0.1 0.3
1974 0.8 4.8 0.3 0.4 - 0.2 0.0 0.1 0.3
1975 0.4 0.2 0.6 0.4 0.1 - - - 0.2
1976 0.2 0.1 0.5 0.4 0.2 - - - 0.2
1977 1.3 2.0 2.5 0.4 0.1 - 0.1 0.1 0.3
1978 0.3 4.0 0.6 0.4 0.1 0.1 - - 0.3
1979 0.1 3.4 0.5 0.4 0.1 0.1 - 0.1 0.3
1980 0.4 3.3 0.6 0.7 0.1 0.1 - 0.1 0.4
1981 0.3 2.5 0.5 0.8 0.1 - - 0.1 0.3
1982 0.4 3.2 0.3 0.7 0.2 0.1 - 0.1 0.3
1983 0.4 1.9 0.4 0.5 0.1 0.1 - 0.1 0.3
1984 0.4 1.7 0.5 0.5 0.2 0.1 - 0.1 0.3
1985 0.5 2.7 0.3 0.4 0.2 0.1 - 0.1 0.2
1986 1.0 8.4 0.3 0.9 - - - 0.1 0.5
1987 0.5 12.9 1.2 0.6 0.3 - - 0.2 0.5
1988 - 10.2 0.5 0.6 0.6 - - 0.1 0.4
1989 0.2 7.5 0.5 0.7 0.2 - - 0.1 0.3
1990 0.6 4.4 0.6 0.9 0.7 - - 0.1 0.4
1991 0.5 7.3 0.4 0.5 0.3 - - 0.1 0.3
1992 0.2 9.0 0.3 0.6 - 0.1 - 0.2 0.3
1993 0.5 8.7 0.4 0.5 0.5 - - 0.3 0.3
1994 0.3 6.6 0.5 0.5 0.5 0.1 0.1 0.2 0.3
1995 0.1 3.4 0.3 0.4 0.4 0.1 0.1 0.5 0.3
1996 0.1 1.6 0.1 14 0.3 - 0.1 0.2 0.4
1997 0.3 1.7 0.5 0.5 0.5 0.1 0.5 0.3 0.3
1998 0.2 4.3 0.3 0.4 0.4 0.1 0.1 0.2 0.2
1999 0.2 2.2 0.1 0.5 0.5 0.1 0.1 0.2 0.2
2000 0.2 1.7 0.1 0.3 0.3 0.1 0.1 0.2 0.2

- indicates no data reported or data that do not meet BLS publication guidelines.
NOTE: Dust diseases of the lungs (pneumoconioses) include silicosis, asbestosis, coal workers’ pneumoconiosis, byssinosis, siderosis, and other

pneumoconioses. See appendices for source description.

SOURCE: Bureau of Labor Statistics annual reports of occupational injuries and illnesses.
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Table 6-14 (page 1 of 2). Occupational dust diseases of the lungs: Industries with
highest estimated incidence rates (based on cases reported by employers, per 10,000
full-time workers) by industry division, U.S. private sector, 1996-2000

Estimated Rate

Number of (per 10,000 full-
Year/Industry SIC Cases time workers)
1996
Coal mining 12 100 8.6
Primary metal industries 33 200 2.2
Local and interurban passenger transit 41 100 1.7
Chemical and allied products 28 100 1.1
Transportation equipment 37 200 1.0
Electric, gas, and sanitary services 49 100 0.9
Lumber and wood products 24 100 0.9
Nonmetallic minerals, except fuels 14 - 0.9
Stone, clay, and glass products 32 - 0.9
Transportation by air 45 100 0.6
ALL INDUSTRIES 3,500 0.4
1997
Coal mining 12 100 9.5
Fishing, hunting, and trapping 09 - 7.8
Local and interurban passenger transit 41 100 3.7
Primary metal products 33 100 1.8
Insurance carriers 63 200 1.4
Metal mining 10 - 0.9
Nonmetallic minerals, except fuels 14 - 0.9
General building contractors 15 100 0.9
Fabricated metal products 34 100 0.9
Electric, gas, and sanitary services 49 100 0.9
ALL INDUSTRIES 2,900 0.3
1998
Coal mining 12 200 25.3
Museums, botanical, zoological gardens 84 - 4.7
Nonmetallic minerals, except fuels 14 - 2.3
Electric, gas, and sanitary services 49 200 2.3
Primary metal industries 33 100 2.0
Transportation equipment 37 300 1.4
Agricultural production livestock 02 - 0.9
Local and interurban passenger transit 41 - 0.9
Stone, clay, and glass products 32 - 0.8
Leather and leather products 31 - 0.8
ALL INDUSTRIES 2,100 0.2

See footnotes at end of table.
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Table 6-14 (page 2 of 2). Occupational dust diseases of the lungs: Industries with
highest estimated incidence rates (based on cases reported by employers, per 10,000
full-time workers) by industry division, U.S. private sector, 1996-2000

Estimated Rate

Number of (per 10,000 full-
Year/Industry SIC Cases time workers)
1999
Coal mining 12 100 13.0
Primary metal industries 33 200 3.2
Water transportation 44 - 1.9
Electric, gas, and sanitary services 49 100 1.7
Chemicals and allied products 28 200 1.7
Legal services 81 200 1.7
Leather and leather products 31 - 1.2
Transportation equipment 37 200 1.0
Textile mill products 22 - 0.7
Trucking and warehousing 42 100 0.7
ALL INDUSTRIES 2,200 0.2
2000
Coal mining 12 100 10.4
Forestry 08 - 10.2
Metal mining 10 - 1.2
Tobacco products 21 - 1.2
Water transportation 44 - 1.2
Nonmetallic minerals, except fuels 14 - 0.9
Electric, gas, and sanitary services 49 100 0.8
Primary metal industries 33 - 0.6
Transportation equipment 37 100 0.5
Petroleum and coal products 29 - 0.5
ALL INDUSTRIES 1,700 0.2

- indicates no data reported or data that do not meet BLS publication guidelines. SIC - 1987 Standard Industial Classification

NOTE: Dust diseases of the lungs (pneumoconioses) include silicosis, asbestosis, coal workers’ pneumoconiosis, byssinosis, siderosis, and other
pneumoconioses. See appendices for source description.
SOURCE: Bureau of Labor Statistics annual reports of occupational injuries and illnesses.
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Figure 6-5. Pneumoconiotic agents: Percent of exposures exceeding the NIOSH recommended
exposure limits by major industry division, MSHA inspector and mine operator and OSHA samples,
1979-1999
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45 OSHA PELs changed.
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NOTE: From March 1, 1989 to March 22, 1993, the OSHA PELs in force differed from those employed before and after those dates. The NIOSH REL for respirable coal mine dust of 1.0
mg/m?® was adopted in September 1995. The MSHA respirable coal mine quartz exposure data and the NIOSH REL for respirable quartz cannot be compared to each other because they are
based on different sampling criteria. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine and coal mine inspector and mine operator dust and quartz data. Occupational Safety and Health
Administation (OSHA) Integrated Management Information System.
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Table 6-15a. Pneumoconiotic agents: Percent of exposures exceeding designated occupational
exposure limits by type of mine, MSHA inspector and mine operator samples, 1979-1999

Major

Industry | 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Coal Mining SIC 11, 12

No. of

samples

with PEL 207,430 254,581 77,764 136,332 136,373 139,050 129,333 120,662 113,050 109,431 103,978 102,213 94,824 91,070 84,346 82,462 78,496 73,001 80,096 89,895 98,876
% > PEL 170 154 110 111 104 106 98 108 11.0 103 9.8 91 124 118 112 110 113 101 9.9 95 9.0
No. of

samples

with REL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21,625 66,669 71,536 79,282 86,086
% > REL - - - - - - - - - - - - - - - - 284 2717 267 244 256
Metal/Nonmetal Mining SIC 10, 14

No. of

samples

with PEL | 9,953 6,988 7,474 3,153 7,075 8,008 6,996 7,279 6,761 7,722 8,990 11,304 13,100 12,707 11,038 17,199 13,611 19,207 8,636 4,889 5,382
% > PEL 115 107 110 105 120 116 124 109 89 177 149 111 9.4 9.0 7.1 5.4 5.2 5.4 6.1 6.5 7.8
No. of

samples

with REL| 9411 6,513 6,826 2,741 6,418 7,473 6,406 6,898 6,369 7,333 8,629 10,899 12,791 12,473 10,660 16,526 13,034 17,255 8,164 4,728 5,107
% >REL 183 196 190 181 167 151 152 162 112 259 215 164 141 145 111 8.4 8.1 88 100 124 155

- indicates incalcuable field

PEL - permissible exposure limit REL - recommended exposure limit SIC - Standard Industrial Classification

NOTE: The NIOSH REL for respirable coal mine dust of 1.0 mg/m? was adopted in September 1995. The MSHA respirable coal mine quartz exposure data and the NIOSH REL for
respirable quartz cannot be compared to each other because they are based on different sampling criteria. See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administation (MSHA) metal/nonmetal mine data and coal mine inspector and mine operator dust and quartz data.

d S9S01U020MNIU] []V

o1uooI0uinoYy

saansodxsy Spuasy on



[

S Table 6-15b. Pneumoconiotic agents: Percent of exposures exceeding designated occupational
exposure limits by major industry division, OSHA samples, 1979-1999

d v

OSHA PELs changed.
See note.

Major
Industry | 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988| 1989 1990 1991 1992| 1993 1994 1995 1996 1997 1998 1999

Construction SIC 15-17

No. of
samples
with PEL 132 309 194 218 599 796 658 435 396 435 405 523 526 655 521 296 195 433 498 368 294

% > PEL 114 162 62 110 7.0 7.4 9.1 5.1 8.3 92| 109 8.6 7.2 55 48 71 108 132 84 228 296

No. of
samples
with REL 124 262 144 204 498 731 596 357 337 363 328 362 374 472 359 250 165 334 395 454 238

% > REL 39.5 382 264 343 363 311 304 137 148 135 134 122 8.3 8.5 6.4 7.6 73 108 129 198 433

d <SIS01UOI0UINIU,

o1uoo’0unau

Manufacturing SIC 20-39

No. of
samples
with PEL | 1,944 3212 3,194 3,665 3,192 4768 5678 4,391 5512 5682 4,827 5664 4981 4,788 3,686 2,998 3,612 3558 4,087 2893 2,721

% > PEL 150 161 162 145 133 79 100 6.4 6.8 5.7 5.8 7.1 8.1 6.6 5.4 41 32 26 3.7 9.1 9.9

No. of
samples
withREL| 1,395 2,322 1959 2,189 1,962 3,005 3455 2,630 3,346 3262| 2,644 3,099 2809 2,761 2447 2,713 3,947 5903 6510 6,090 1,974

% > REL 363 348 358 36 324 195 217 151 139 122 77 110 132 103 8.3 6.3 3.5 1.9 2.7 56 189

saansodxsy SpuaSy on

Other SIC 1-9, 13, 40-99

No. of
samples
with PEL 219 239 144 92 591 1,188 962 1,023 1,168 1,068 1,104 1,089 1,056 769 657 615 656 773 663 340 260

% > PEL 37 46 5.6 43 1.2 0.9 1.7 2.0 43 35 2.7 3.7 14 1.7 0.6 26 35 1.3 1.2 32 42

No. of
samples
with REL 138 185 93 77 530 1,033 870 798 1,040 818 899 783 793 577 538 613 794 798 833 362 209

%>REL| 145 135 75 143 3.0 3.2 43 2.8 5.4 5.0 2.9 38 2.0 1.9 15 1.6 37 1.3 1.1 4.4 5.7

PEL - permissible exposure limit REL - recommended exposure limit SIC - Standard Industrial Classification
NOTE: From March 1, 1989 to March 22, 1993, the OSHA PELs in force differed from those employed before and after those dates. See appendices for source description, methods, and
agents.

SOURCE: Occupational Safety and Health Administation (OSHA) Integrated Management Information System.




All Pneumoconioses: Pneumoconiotic Agents Exposures

Table 6-16. Pneumoconiotic agents: Number of samples and percent of exposures

exceeding designated occupational exposure limits by industries with elevated

pneumoconiosis mortality, MSHA inspector and mine operator and OSHA samples,
1990-1999

All Pneumoconioses Mortality,
Selected States and Years, 1990-1999

No. of No. of
Industries with elevated PMRs and most Number of Samples % > Samples % >
CIC frequently recorded on death certificates Deaths PMR | with PEL PEL withREL REL
041 Coal mining 4,623 33.13 875,279 10.5 325,198 26.2*
262  Miscellaneous nonmetallic mineral and 127 7.86 709 224 643 37.3
stone products
040 Metal mining 131 5.19 13,439 9.0 10,362 16.1
360 Ship and boat building and repairing 176 4.48 540 8.7 393 3.6
050 Nonmetallic mining and quarrying, except 69 3.58 103,665 6.9 101,292 10.9
fuel
271 lron and steel foundries 70 2.77 4,022 14.6 3,348 27.3
252  Structural clay products 29 2.62 314 22.3 307 35.8
192  Industrial and miscellaneous chemicals 159 1.75 541 7.0 413 111
211  Other rubber products, and plastics 48 1.45 245 8.2 310 7.7
footwear and belting
250 Glass and glass products 55 1.37 348 0.3 289 2.4
All other industries 2,741 43,383 4.6 42,171 4.2
TOTAL 1,042,485 9.9 484,726  20.8

CIC - Census Industry Code

PEL - permissible exposure limit

REL - recommended exposure limit

PMR - proportionate mortality ratio
*This number is based solely on the the NIOSH REL for respirable coal mine dust of 1.0 mg/m?® which was adopted in September 1995. The MSHA
respirable coal mine quartz exposure data and the NIOSH REL for respirable quartz cannot be compared to each other because they are based on
different sampling criteria.
NOTE: See appendices for source description, methods, ICD codes, industry codes, agents, and list of selected states (and years) for which usual
industry has been reported.
SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust and quartz data and metal/nonmetal data.
Occupational Safety and Health Administration (OSHA) Integrated Management Information System. National Center for Health Statistics multiple
cause of death data.
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Table 6-17 (page 1 of 2). Pneumoconiotic agents: Percent of exposures exceeding designated occupational exposure limits by
MSHA coal mine district and states, MSHA inspector and mine operator samples, 1979-1999

All Years 1979 - 1988 1989 - 1992 1993 - 1999
No. of No. of No. of No. of No. of No. of
) o Samples % > Samples % > Samples % > Samples % > | Samples %> Samples %>
MSHA Coal Mine District withPEL PEL withREL REL | withPEL PEL | withPEL PEL |withPEL PEL withREL REL
District 1 (Anthracite coal mining
regions in Pennsylvania) 41,934 35 7,576 8.9 20,987 3.4 7,975 2.8 12,972 4.0 7,576 8.9
District 2 (Bituminous coal mining
regions in Pennsylvania) 303,583 9.9 35,457 239 | 202,334 10.3 38,816 11.0 62,433 8.0 35,457 23.9
District 3 270,667 115 30,269 23.3 | 178,203 13,8 37,109 8.8 55%855 7.3 30,269 23.3
Maryland 10,579 11.0 2,323 323 5,405 13.9 1,179 8.7 3,995 7.7 2,323 323
Ohio 90,025 14,5 8,242 22.5 65,421 17.1 10,168 9.0 14,436 6.5 8,242 225
Northern West Virginia 170,063 9.9 19,704 225 | 107,377 10.9 25,762 8.7 36,924 7.6 19,704 225
District 4 (Southern West Virginia) | 472,288 14.2 60,324 27.4 | 294,243 15.6 74,563 11.7 | 103,482 12.1 60,324 27.4
District 5 (Virginia) 301,610 10.1 36,399 20.7 | 181,204 10.4 52,466 9.9 67,940 9.4 36,399 20.7
District 6 (Eastern Kentucky) 281,960 8.8 49,022 22.4 | 144,798 7.8 49,971 9.1 87,191 10.1 49,022 224
District 7 279,339 8.8 47,325 21.2 | 133,482 8.3 57,363 8.6 88,494 9.6 47,325 21.2
Central Kentucky 231,417 9.0 42,746 21.4 | 103,604 8.7 47,796 8.6 80,017 9.8 42,746 214
North Carolina 9 0.0 0 - 2 0.0 7 0.0 0 - 0 -
South Carolina 0 - 0 - 0 - 0 - 0 - 0 -
Tennessee 47,884 7.6 4,579 19.2 29,847 7.1 9,560 8.2 8,477 8.5 4,579 19.2
Northern Georgia 29 0.0 0 - 29 0.0 0 - 0 - 0 -
District 8 153,812 15,8 17,574 50.5 95,380 15.3 25,822 14.0 32,610 16.5 17,574 50.5
Ilinois 137,945 15.9 14,857 52.0 86,573 16.2 23,347 14.7 28,025 16.2 14,857 52.0
Indiana 14,075 10.7 2,696 42.8 7,312 6.9 2,298 7.5 4,465 18.5 2,696 42.8
lowa 940 6.4 0 - 794 6.5 127 6.3 19 0.0 0 -
Michigan 0 - 0 - 0 - 0 - 0 - 0 -
Minnesota 0 - 0 - 0 - 0 - 0 - 0 -
Northern Missouri 852 3.3 21 0.0 701 3.0 50 0.0 101 6.9 21 0.0
Wisconsin 0 - 0 - 0 - 0 - 0 - 0 -

See footnotes at end of table.
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Table 6-17 (page 2 of 2). Pneumoconiotic agents: Percent of exposures exceeding designated occupational exposure limits by
MSHA coal mine district and states, MSHA inspector and mine operator samples, 1979-1999

All Years 1979 - 1988 1989 - 1992 1993 - 1999

No. of No. of No. of No. of No. of No. of
Samples % > Samples % > Samples % > Samples % > | Samples %> Samples %>
MSHA Coal Mine District withPEL  PEL  withREL REL | withPEL PEL | withPEL PEL |withPEL PEL with REL REL
District 9 125,971 17.8 17,367 33.8 74,282 20.4 21,315 17.2 30,374 11.8 17,367 33.8
Alaska 258 5.8 14 0.0 179 7.3 54 3.7 25 0.0 14 0.0
Arizona 955 5.0 207 1.9 424 6.1 212 33 319 4.7 207 1.9
Arkansas 320 4.1 36 0.0 232 4.3 33 6.1 55 1.8 36 0.0
California 13 0.0 11 9.1 0 - 0 - 13 0.0 11 9.1
Colorado 39,718 21.2 4,937 40.7 24,351 24.8 6,438 19.0 8,929 12.6 4,937 40.7
Hawaii 0 - 0 - 0 - 0 - 0 - 0 -
Idaho 0 - 0 - 0 - 0 - 0 - 0 -
Kansas 534 3.4 73 1.4 368 4.3 70 0.0 96 2.1 73 1.4
Louisiana 115 0.0 44 0.0 12 0.0 23 0.0 80 0.0 44 0.0
Southern Missouri 689 3.8 114 7.0 439 4.3 59 1.7 191 31 114 7.0
Montana 1,817 7.2 391 5.6 1,087 8.6 160 5.6 570 49 391 5.6
Nebraska 0 - 0 - 0 - 0 - 0 - 0 -
Nevada 0 - 0 - 0 - 0 - 0 - 0 -
New Mexico 5,521 20.5 696 6.2 3,551 24.3 622 18.2 1,348 11.6 696 6.2
North Dakota 1,392 2.0 144 0.0 975 2.3 227 2.6 190 0.0 144 0.0
Oklahoma 5,239 9.1 799 9.8 2,835 10.0 1,025 10.7 1,379 6.0 799 9.8
Oregon 0 - 0 - 0 - 0 - 0 - 0 -
Texas 4,138 29 515 35 2,613 24 609 5.6 916 2.5 515 35
Utah 54,983 195 7,585 43.6 31,598 22.1 10,247 18.8 13,138 13.8 7,585 43.6
Washington 367 1.4 115 4.3 124 0.0 41 4.9 202 15 115 4.3
Wyoming 9,912 12.5 1,686 21.9 5,494 12.9 1,495 15.2 2,923 10.5 1,686 21.9
District 10 (Western Kentucky) 82,406 13.3 11,047 48.4 49,001 12.6 13,128 14.1 20,277 14.7 11,047 484
District 11 89,693 13.9 12,838 29.8 50,092 16.1 13,557 13.4 26,044 9.9 12,838 29.8
Alabama 89,693 13.9 12,838 29.8 50,092 16.1 13,557 13.4 26,044 9.9 12,838 29.8
Central and Southern Georgia 0 - 0 - 0 - 0 - 0 - 0 -
Florida 0 - 0 - 0 - 0 - 0 - 0 -
Mississippi 0 - 0 - 0 - 0 - 0 - 0 -
Puerto Rico 0 - 0 - 0 - 0 - 0 - 0 -
Virgin Islands 0 - 0 - 0 - 0 - 0 - 0 -
0 - 0 - 0 - 0 - 0 - 0 -
TOTAL 2,403,263 11.6 325,198 26.2 |1,424,006 12.4 392,085 10.7 | 587,172 10.3 325,198 26.2

— indicates incalculable field

144

PEL - permissible exposure limit

REL - recommended exposure limit
NOTE: The NIOSH REL for respirable coal mine dust of 1.0 mg/m* was adopted in September 1995. The MSHA respirable coal mine quartz exposure data and the NIOSH REL for
respirable quartz cannot be compared to each other because they are based on different sampling criteria. See appendices for source description, methods, and agents.

\Q SOURCE: Mine Safety and Health Administration (MSHA) coal mine inspector and mine operator dust and quartz data.
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g Table 6-18 (page 1 of 2). Pneumoconiotic agents: Percent of exposures exceeding designated
occupational exposure limits by MSHA metal/nonmetal district and state, MSHA samples, 1979-1999

1979 - 1988 1989 - 1992 1993 - 1999
No. of No. of No. of No. of No. of No. of
MSHA Metal/Nonmetal Samples % > Samples %> | Samples %>  Samples %> | Samples %> Samples % >
Mine District with PEL PEL withREL REL | withPEL PEL  with REL REL |withPEL PEL withREL REL
Northeast 10,176 12.5 9,471 20.9 6,612 10.1 6,311 15.7 12,607 6.3 12,101 10.6
Connecticut 351 26.2 308 36.0 167 13.2 162 22.2 342 5.3 303 5.3
Delaware 30 33.3 23 0.0 33 0.0 33 3.0 41 49 41 0.0
District of Columbia 0 - 0 - 0 - 0 - 0 - 0 -
Maine 207 15.9 201 24.4 169 3.0 169 7.7 255 4.3 255 9.8
Maryland 563 4.1 556 10.1 364 3.3 341 6.7 645 2.5 624 6.1
Massachusetts 497 175 483 28.2 263 9.9 256 15.6 554 3.6 554 7.0
New Hampshire 132 15.2 132 33.3 133 7.5 133 16.5 248 7.3 239 12.6
New Jersey 1,055 17.0 1,013 28.1 625 12.3 623 20.1 914 4.2 911 8.0
New York 2,221 115 1,970 17.9 1,733 6.6 1,679 11.6 2,973 5.3 2,776 9.3
Pennsylvania 2,413 9.5 2,351 15.1 1,371 134 1,286 194 2,988 1.7 2,884 12.2
Rhode Island 64 23.4 60 35.0 35 8.6 35 25.7 114 15.8 111 25.2
Vermont 708 15.7 549 475 350 20.0 348 27.9 729 195 729 29.8
Virginia 1,312 8.6 1,215 13.2 939 9.1 869 12.7 2,188 4.2 2,115 7.4
West Virginia 623 17.3 610 24.3 430 13.0 377 18.6 616 5.8 559 10.0
Southeast 15,562 7.9 14,577 12.2 9,936 8.2 9,560 12.4 15,192 4.6 14,647 8.0
Alabama 1,097 4.4 1,055 6.5 876 8.0 876 119 1,351 6.2 1,342 9.5
Florida 1,215 5.3 966 6.4 841 2.1 836 5.0 1,481 1.3 1,397 2.4
Georgia 2,526 11.0 2,494 19.6 1,585 105 1,576 15.2 2,149 5.3 2,140 1.7
Kentucky 1,055 7.8 998 10.1 534 9.4 501 11.0 1,001 3.7 1,001 5.7
Mississippi 301 4.3 286 6.3 480 5.4 478 8.2 941 7.0 941 11.8
North Carolina 3,480 6.6 3,385 11.3 2,223 6.7 2,199 11.0 2,668 3.7 2,614 6.9
Puerto Rico 1,106 5.9 788 0.3 230 10.0 114 3.5 829 2.7 704 2.7
South Carolina 1,176 16.2 1,145 275 1,371 8.8 1,235 14.8 2,195 3.0 1,978 7.1
Tennessee 3,617 7.0 3,401 9.8 1,774 10.5 1,735 16.0 2,516 1.7 2,486 13.6
Virgin Islands 89 6.7 59 0.0 22 9.1 10 0.0 61 1.6 44 6.8
North Central 14,704 10.0 18 362 135 8,922 11.0 8,755 15.6 15,428 5.2 14,928 8.7
Ilinois 3,046 17.6 2,912 204 1,414 13.0 1,396 19.2 2,564 4.8 2,426 8.1
Indiana 1,247 4.2 1,204 3.2 929 4.7 925 5.9 2,001 2.9 1,958 5.0
lowa 692 5.5 681 5.1 573 5.2 572 49 883 1.6 877 1.8
Michigan 2,062 8.0 1,577 13.8 1,559 14.6 1,506 195 2,664 6.2 2,520 104
Minnesota 4,477 7.0 3,846 10.9 1,663 10.6 1,594 16.2 2,311 5.2 2,202 8.4
Ohio 1,414 14.1 1,387 18.8 1,716 9.0 1,713 14.4 2,987 6.7 2,973 11.7
Wisconsin 1,766 9.3 1,725 13.2 1,068 15.5 1,049 20.6 2,018 5.6 1,972 9.9

See footnotes at end of table.
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Table 6-18 (page 2 of 2). Pneumoconiotic agents: Percent of exposures exceeding designated
occupational exposure limits by MSHA metal/nonmetal district and state, MSHA samples, 1979-1999

1979 - 1988 1989 - 1992 1993 - 1999
No. of No. of No. of No. of No. of No. of
MSHA Metal/Nonmetal Samples %>  Samples %> | Samples %> Samples %> | Samples %> Samples %>
Mine District with PEL PEL withREL REL | withPEL PEL withREL REL |withPEL PEL withREL REL
South Central 8,315 134 7,860 17.9 9,558 9.4 9,483 13.6 15,513 5.3 14,775 7.8
Arkansas 596 324 556 44.8 672 16.4 664 28.3 1,231 7.6 1,207 13.6
Louisiana 319 7.8 288 115 748 4.0 748 6.1 1,475 4.2 1,451 7.5
Missouri 2,532 12.9 2,393 16.0 2,037 11.6 2,021 15.0 3,511 4.8 3,219 7.3
New Mexico 1,331 13.7 1,189 20.9 1,095 13.0 1,072 20.9 2,054 10.0 1,764 15.1
Oklahoma 1,628 9.9 1,600 13.7 1,340 10.9 1,340 16.6 2,067 4.2 2,016 1.7
Texas 1,909 11.8 1,834 14.9 3,666 6.4 3,638 8.4 5,175 4.0 5,118 4.3
Rocky Mountain 17,435 15.3 16,211 22.7 6,434 16.5 6,164 2558 13,136 8.7 11,310 15.3
Arizona 2,709 17.6 2,548 28.5 745 18.8 733 28.4 3,098 6.8 2,348 13.7
Colorado 3,872 13.2 3,609 19.8 1,255 16.9 1,211 26.7 1,496 12.2 1,472 23.2
Kansas 1,316 12.6 1,289 14.0 553 9.8 544 125 1,036 6.2 949 7.8
Montana 1,915 10.7 1,568 17.6 842 20.3 733 31.2 1,071 10.2 958 18.3
Nebraska 54 5.6 53 5.7 260 2.7 257 4.7 490 1.8 480 2.5
Nevada 1,357 25.8 1,331 33.1 1,073 19.9 1,053 31.1 1,816 12.4 1,535 23.6
North Dakota 194 12.9 194 18.6 72 1.4 72 11.1 266 2.3 263 7.6
South Dakota 1,814 14.4 1,698 24.5 356 9.8 321 14.6 1,075 55 835 104
Utah 2,433 16.2 2,165 195 957 19.1 919 29.4 1,627 8.8 1,384 16.2
Wyoming 1,771 15.2 1,756 26.1 321 15.0 321 20.9 1,161 11.6 1,086 10.9
Western 5,217 13.8 4,937 21.8 4,639 11.7 4,519 19.1 8,086 5.7 7,713 9.0
Alaska 93 20.4 91 27.5 88 10.2 56 25.0 399 4.3 282 11.3
California 2,511 15.1 2,482 26.5 2,571 11.7 2,513 21.2 2,880 7.6 2,799 11.6
Hawaii 11 0.0 11 0.0 57 35 57 1.8 208 1.0 202 1.0
Idaho 1,230 16.4 1,034 234 590 15.9 560 26.1 1,374 6.7 1,244 135
Oregon 422 4.3 422 6.4 705 7.4 705 7.9 1,595 1.9 1,586 1.8
Washington 950 10.6 897 13.8 628 13.7 628 18.0 1,630 6.1 1,600 8.7
TOTAL 71,409 11.8 66,388 17.6 46,101 10.8 44,792 16.2 79,962 5.9 75,474 9.7

— indicates incalculable field

PEL - permissible exposure limit REL - recommended exposure limit

NOTE: See appendices for source description, methods, and agents.

SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data.
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Table 6-19 (page 1 of 3). Pneumoconiotic agents: Percent of exposures exceeding designated
occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

1979 — 1988 1989 — 1992 1993 - 1999
OSHA PELs changed. See note.
No. of No. of No. of No. of No. of No. of

Samples % > Samples %> Samples % > Samples %> | Samples %> Samples %>

OSHA Region withPEL  PEL withREL REL | withPEL PEL withREL REL |withPEL PEL withREL REL
Region 1 4,523 8.6 3,332 20.6 2,460 2.3 1,526 3.4 2,917 33 3,822 3.7
Connecticut 1,159 7.2 987 177 785 2.4 542 2.8 1,037 0.5 1,191 0.9
Maine 186 16.1 135 23.7 94 0.0 62 0.0 90 12.2 57 1.8
Massachusetts 1,889 8.3 1,280 224 1,206 2.4 693 3.2 1,345 3.9 1,704 53
New Hampshire 637 6.3 459 20.7 342 15 209 5.3 394 3.6 488 4.1
Rhode Island 650 11.8 469 211 31 12.9 19 211 51 275 376 5.1
Vermont 2 0.0 2 0.0 2 0.0 1 0.0 0 - 6 0.0
Region 2 4,520 9.8 3,653 20.6 2,267 3.2 1,646 7.2 3,309 7.0 2,760 8.7
New Jersey 1,576 12.4 1,236 25.0 846 35 568 8.8 1,069 3.4 912 2.6
New York 2,872 8.5 2,353 185 1,330 31 998 6.6 2,194 8.8 1,763 123
Puerto Rico 67 45 59 11.9 66 0.0 58 0.0 43 0.0 82 0.0
U.S. Virgin Islands 5 0.0 5 0.0 25 8.0 22 9.1 3 0.0 3 0.0
Region 3 6,629 122 4,685 29.3 1,768 16.5 1,070 215 2,022 9.2 1,832 10.8
Delaware 136 51 65 15.4 0 - 0 - 1 18.2 7 28.6
District of Columbia 130 0.8 124 9.7 20 10.0 14 0.0 22 9.1 12 0.0
Maryland 514 8.9 297 19.5 319 12.2 131 26.7 224 7.1 104 135
Pennsylvania 4,164 13.0 3,040 313 1,044 17.0 663 19.6 1,422 11.3 1,257 14.1
Virginia 849 12.5 652 31.0 211 26.5 159 327 236 13 379 0.3
West Virginia 836 12.3 507 27.0 174 9.2 103 12.6 107 2.8 73 4.1
Region 4 6,433 12.0 4,586 243 4,276 5.8 2,752 10.0 5,666 4.2 7,937 43
Alabama 998 17.2 686 332 550 7.1 388 16.5 836 13 917 15
Florida 644 43 427 10.3 548 18 353 2.3 251 2.8 1,801 0.5
Georgia 1,878 14.2 1,387 26.2 1,182 3.4 755 6.6 946 6.7 1,393 6.7
Kentucky 733 8.2 519 16.0 414 8.2 274 10.9 938 3.9 478 6.9
Mississippi 287 105 193 30.1 272 2.2 182 2.7 264 2.3 614 15
North Carolina 783 11.9 621 26.9 525 114 403 17.6 1,494 3.9 1,574 55
South Carolina 653 8.6 441 16.8 482 5.4 229 7.9 636 4.4 914 4.5
Tennessee 457 14.9 312 30.8 303 11.6 168 16.7 301 8.3 246 215

See footnotes at end of table.
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Table 6-19 (page 2 of 3). Pneumoconiotic agents: Percent of exposures exceeding designated
occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

OSHA Region
Region 5
Illinois
Indiana
Michigan
Minnesota
Ohio
Wisconsin
Region 6
Arkansas
Louisiana
New Mexico
Oklahoma
Texas
Region 7
lowa
Kansas
Missouri
Nebraska
Region 8
Colorado
Montana
North Dakota
South Dakota
Utah
Wyoming

1979 - 1988 1989 — 1992 1993 — 1999
OSHA PELs changed. See note.
No. of No. of No. of No. of No. of No. of
Samples % > Samples % > Samples % > Samples % > | Samples %> Samples %>
with PEL PEL withREL REL | withPEL PEL with REL REL |withPEL PEL withREL REL
13,020 9.8 8,134 22.8 8,564 6.3 4,776 8.9 10,161 4.7 8,643 6.7
3,263 7.6 2,043 15.9 2,230 7.2 1,110 5.6 3,888 2.9 3,407 3.7
927 12.6 591 36.0 327 4.6 229 114 474 7.0 298 114
214 0.5 158 2.5 1,341 5.1 798 6.0 1,855 3.6 1,106 9.5
116 3238 98 52.0 114 35 76 5.3 24 25.0 24 25.0
5,494 9.4 3,310 22.1 2,181 4.5 1,332 8.5 1,305 9.2 1,543 8.8
3,006 11.9 1,934 27.2 2,371 8.3 1,231 14.1 2,615 5.5 2,265 7.7
6,303 6.8 3,686 15.6 2,360 4.2 1,376 9.0 2,043 4.8 5,421 2.0
606 6.9 332 13.9 176 7.4 123 12.2 224 8.9 1,973 1.2
449 7.6 265 19.2 190 2.1 87 4.6 42 11.9 38 18.4
22 27.3 17 353 18 0.0 18 0.0 15 40.0 22 27.3
1,698 35 877 9.8 447 2.2 245 33 296 3.4 1,361 1.2
3,528 8.1 2,195 17.6 1,529 4.6 903 10.7 1,466 4.0 2,027 2.6
3,951 6.2 2,509 135 1,647 8.4 954 7.8 1,187 10.1 1,724 5.3
1,585 6.8 880 16.5 609 6.4 322 10.9 416 11.8 242 23.1
700 4.3 418 14.8 248 3.2 157 9.6 376 8.0 1,013 2.5
1,200 7.4 920 16.4 619 12.3 345 6.1 122 30.3 297 3.0
466 4.3 291 11.0 171 8.8 130 2.3 273 15 172 1.2
4,158 4.3 2,374 10.7 1,604 5.9 824 6.6 1,527 5.9 2,238 45
2,385 4.4 1,285 111 1,078 3.1 600 4.5 756 4.2 718 6.0
709 3.0 471 11.0 261 12.6 117 8.5 205 7.3 209 6.2
455 4.8 236 12.3 71 4.2 29 3.4 164 15.2 177 16.4
484 2.9 278 5.0 126 18.3 25 28.0 203 8.4 522 3.1
95 16.8 77 221 58 3.4 48 18.8 22 45 267 0.0
30 0.0 27 3.7 10 0.0 5 0.0 177 0.0 345 0.0

See footnotes at end of table.
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Table 6-19 (page 3 of 3). Pneumoconiotic agents: Percent of exposures exceeding designated
occupational exposure limits by OSHA region and state, OSHA samples, 1979-1999

1979 — 1988 1989 — 1992 1993 - 1999
OSHA PELs changed. See note.
No. of No. of No. of No. of No. of No. of

Samples % > Samples % > Samples % > Samples % > Samples % >  Samples % >

OSHA Region with PEL PEL withREL REL | withPEL PEL with REL REL |withPEL PEL withREL REL
Region 9 1,707 8.1 1,150 16.3 792 7.1 570 10.0 389 5.1 789 2.9
American Samoa 0 - 0 - 0 - 0 - 0 - 0 -
Arizona 165 10.3 123 20.3 136 1.5 62 4.8 31 6.5 22 9.1
California 1,306 4.1 837 10.3 492 5.9 385 7.8 307 3.9 714 2.1
Guam 3 0.0 3 0.0 0 - 0 - 0 - 0 -
Hawaii 47 0.0 44 2.3 8 0.0 8 0.0 22 13.6 18 16.7
Nevada 186 36.6 143 53.1 156 16.0 115 20.9 29 10.3 35 8.6
Region 10 876 8.0 627 17.9 664 10.1 409 8.3 930 9.0 786 16.7
Alaska 194 2.1 178 3.4 47 6.4 42 9.5 26 0.0 38 0.0
Idaho 215 4.2 141 11.3 308 2.6 182 49 167 0.0 109 0.0
Oregon 439 11.2 299 28.4 61 9.8 31 6.5 252 5.2 142 11.3
Washington 28 28.6 9 55.6 248 20.2 154 12.3 485 14.6 497 23.1
TOTAL 52,120 9.1 34,736 21.0 26,402 6.3 15,903 9.1 30,151 5.4 35,952 5.4

— indicates incalculable field
PEL - permissible exposure limit

NOTE: From March 1, 1989 to March 22, 1993, the OSHA PELs in force differed from those employed before and after those dates. See appendices for source description, methods, and

agents.

REL - recommended exposure limit

SOURCE: Occupational Safety and Health Administation (OSHA) Integrated Management Information System.
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All Pneumoconioses: Pneumoconiotic Agents Exposures

Figure 6-6. Pneumoconiotic agents: Percent of exposures exceeding the NIOSH
recommended exposure limits by state, MSHA metal/nonmetal mine samples, 1979-1999

1979 - 1988

% > REL No. of States
M > 25 13
E >10t0 25 27
0 oto 10 10

[0 < 10 samples 1

1989 - 1992

% > REL No. of States
M >25 9
[ >10to 25 29
[0 0to10 12

[0 < 10 samples 1

1993 - 1999
% > REL No. of States
M >25 2
O >10to 25 18
[0 0to10 30

O < 10 samples 1

REL - recommended exposure limit
NOTE: See appendices for source description, methods, and agents.
SOURCE: Mine Safety and Health Administration (MSHA) metal/nonmetal mine data
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All Pneumoconioses: Pneumoconiotic Agents Exposures

Figure 6-7. Pneumoconiotic agents: Percent of exposures exceeding the NIOSH
recommended exposure limits by state, OSHA samples, 1979-1999

1979 - 1988

% > REL No. of States
M >50 2
E > 25t0 50 12
[0 0to25 35

[0 < 10 samples 2

1989 - 1992
OSHA PELs changed. See note.

% > REL No. of States

M >50 0
[ > 251050 3
[JO0to25 44

[ < 10 samples 4

1993 - 1999
% > REL No. of States
M >50 0
I > 25t0 50 1
[ 0to25 48

[ < 10 samples 2

B

REL - recommended exposure limit PEL - permissable exposure limit

NOTE: From March 1, 1989 to March 22, 1993, the OSHA PELs in force differed from those employed before and after those dates. See appendices
for source description, methods, and agents.

SOURCE: Occupational Safety and Health Administration (OSHA) Integrated Management Information System.
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Malignant
Mesothelioma






Malignant

Mesothelioma: Mortality

Figure 7-1. Malignant mesothelioma: Number of deaths by anatomical site, U.S.
residents age 15 and over, 1999

2500 2485

2000

1500

1000

Number of Deaths

500

All Sites

92

Pleura Peritoneum

Other Sites

1773

Unspecified

| Underlying cause O Contributing cause

NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.

Figure 7-2. Malignant mesothelioma: Age-adjusted mortality rates by state, U.S.
residents age 15 and over, 1999

NOTE: See appendices for source description, methods, and ICD codes.

Age-Adjusted Mortality Rates

Deaths/Million  No. of States
E >20 2
0 >15t020 10
O >10to 15 21
O Oto 10 18

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 7-1. Malignant mesothelioma: Number of deaths by sex, race, and age, and median age at death,
U.S. residents age 15 and over, 1999

Under-

lying Sex Race Age Group (yrs) Median

No. of | Cause Age

Site Deaths| (%) Male Female| White Black Other|15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ (yrs)
Pleura 252 | 90.1 219 33 240 10 2 - - 2 12 32 101 86 19 72.0
Peritoneum 92 | 90.2 62 30 90 2 - - - 2 10 23 31 20 6 69.5
Other Sites 427 | 90.4 345 82 407 14 6 1 2 3 23 61 134 154 49 74.0
Unspecified| 1,773 | 92.9 | 1,424 349 1,673 83 17 1 2 26 94 279 572 654 145 73.0
Any Site 2485 | 943 | 1995 490 2,355 105 25 2 4 33 138 389 818 888 213 73.0

- indicates no deaths listed.

NOTE: The sum of individual site death totals may be greater than the the total number of deaths for “any site” because some decedents have more than one site of mesothelioma listed on
their death certificates. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Malignant Mesothelioma: Mortality

Table 7-2. Malignant mesothelioma: Mortality rates (per million population) by
race and sex, U.S. residents age 15 and over, 1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1999 11.60 21.93 4.95 6.43 2.02 3.61 1.53

Age-Adjusted Mortality Rate
1999 11.65 23.89 4.29 10.32 2.57 6.47 2.18

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Malignant Mesothelioma: Mortality

Table 7-3. Malignant mesothelioma: Years of potential life lost to age 65 and to life
expectancy by race and sex, U.S. residents age 15 and over, 1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1999 3,395 1,205 320 95 25 30 5,070

Years of Potential Life Lost to Life Expectancy

1999 23,535 7,120 1,060 408 230 132 32,485

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Malignant Mesothelioma: Mortality

Table 7-4. Malignant mesothelioma: Number of deaths, mortality rates (per million population), and

years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1999

Crude Mortality

Age-Adjusted Mortality

YPLL to Life Expectancy

No. of
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 33 20 9.46 34 9.35 37 525 20 15.9 8
Alaska 8 45 17.53 5 32.81 1 132 44 16.5 4
Arizona 32 22 8.76 39 8.40 40 423 24 13.2 32
Arkansas 15 37 7.47 45 6.70 47 205 37 13.7 25
California 259 1 10.12 33 11.42 28 3,670 1 14.2 20
Colorado 17 35 5.35 49 6.46 48 239 36 14.1 21
Connecticut 33 20 12.77 22 11.60 27 435 23 13.2 32
Delaware 12 41 19.96 2 19.71 3 157 41 13.1 36
District of Columbia 5 47 11.45 30 11.15 29 51 51 10.2 51
Florida 163 2 13.44 19 10.16 33 2,134 2 131 36
Georgia 30 25 4.94 51 6.05 50 453 22 15.1 13
Hawaii 5 47 5.30 50 4.95 51 73 48 14.6 16
Idaho 14 39 14.48 14 15.33 12 192 39 13.7 25
Illinois 128 6 13.52 18 13.76 17 1,844 6 14.4 17
Indiana 58 14 12.40 25 12.53 22 916 13 15.8 10
lowa 21 33 9.19 37 7.92 42 258 34 12.3 49
Kansas 27 28 12.97 21 12.25 24 336 30 12.4 45
Kentucky 24 30 7.58 44 7.63 43 400 27 16.7 3
Louisiana 47 19 13.83 16 14.78 14 718 16 15.3 11
Maine 28 27 27.50 1 26.40 2 363 28 13.0 38
Maryland 51 16 12.52 24 13.74 18 680 17 13.3 31
Massachusetts 81 9 16.39 8 15.40 10 1,006 11 12.4 45
Michigan 69 12 8.91 38 9.07 38 1,028 10 14.9 14
Minnesota 61 13 16.34 9 16.82 7 875 14 14.3 19
Mississippi 20 34 9.30 35 9.61 35 257 35 12.9 39
Missouri 49 17 11.35 31 10.73 31 618 19 12.6 43
Montana 10 43 14.21 15 13.38 20 124 46 124 45
Nebraska 15 37 11.50 29 10.77 30 191 40 12.7 41
Nevada 22 31 15.79 11 17.73 4 280 32 12.7 41
New Hampshire 11 42 11.58 28 12.31 23 147 42 134 30
New Jersey 111 8 17.20 6 16.30 8 1,515 8 13.6 27
New Mexico 17 35 12.77 22 13.05 21 362 29 21.3 1
New York 156 4 10.79 32 10.46 32 2,121 3 13.6 27
North Carolina 56 15 9.30 35 9.45 36 773 15 13.8 24
North Dakota 4 50 7.92 43 7.37 45 53 50 13.2 32
Ohio 131 5 14.70 12 14.26 15 2,005 5 15.3 11
Oklahoma 22 31 8.34 41 7.93 41 262 33 11.9 50
Oregon 32 22 12.14 26 11.66 25 405 25 12.6 43
Pennsylvania 162 3 16.80 7 14.14 16 2,095 4 12.9 39
Rhode Island 14 39 17.74 4 15.56 9 202 38 14.4 17
South Carolina 26 29 8.40 40 8.79 39 322 31 12.4 45
South Dakota 4 50 6.98 47 6.36 49 65 49 16.2 6
Tennessee 31 24 7.09 46 7.30 46 499 21 16.1 7
Texas 125 7 8.19 42 9.62 34 1,832 7 14.7 15
Utah 9 44 5.83 48 7.52 44 143 43 15.9 8
Vermont 7 46 14.55 13 14.85 13 128 45 18.2 2
Virginia 75 10 13.67 17 15.36 11 1,047 9 14.0 22
Washington 72 11 15.90 10 17.29 6 947 12 13.2 32
West Virginia 29 26 19.59 3 17.37 5 402 26 13.9 23
Wisconsin 49 17 11.80 27 11.61 26 663 18 135 29
Wyoming 5 47 13.20 20 13.73 19 83 47 16.5 4

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Malignant Mesothelioma: Mortality

Table 7-5. Malignant mesothelioma: Most frequently recorded industries on death
certificate, U.S. residents age 15 and over, selected states, 1999

CIC Industry Number of Deaths Percent
060  Construction 77 14.2
961  Non-paid worker or non-worker or own home/at home 38 7.0
842  Elementary and secondary schools 20 3.7
192 Industrial and miscellaneous chemicals 19 3.5
901  General government, n.e.c. 13 24
010  Agricultural production, crops 10 1.9
392  Not specified manufacturing industries 10 1.9
460  Electric light and power 10 1.9
400 Railroads 9 1.7
831  Hospitals 9 1.7

All other industries 303 56.0

Industry not reported 23 4.3

TOTAL 541 100.0

CIC - Census Industry Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states.
SOURCE: National Center for Health Statistics multiple cause of death data.

Table 7-6. Malignant mesothelioma: Most frequently recorded occupations on
death certificate, U.S. residents age 15 and over, selected states, 1999

COC Occupation Number of Deaths Percent
019  Managers and administrators, n.e.c. 41 7.6
914 Housewife/Homemaker 37 6.8
585 Plumbers, pipefitters, and steamfitters 18 3.3
453  Janitors and cleaners 17 3.1
243  Supervisors and proprietors, sales occupations 16 3.0
567  Carpenters 16 3.0
156 Teachers, elementary school 13 2.4
473  Farmers, except horticulture 12 2.2
575  Electricians 12 2.2
633  Supervisors, production occupations 12 2.2
804  Truck drivers 12 2.2

All other occupations 307 56.8

Occupation not reported 28 5.2

TOTAL 541 100.0
COC - Census Occupation Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD codes, industry and occupation
codes, and list of selected states.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Malignant Mesothelioma: Mortality

Table 7-7. Malignant mesothelioma: Proportionate mortality ratio (PMR) adjusted
for age, sex, and race by usual industry, U.S. residents age 15 and over, selected

states, 1999

Number 95% Confidence Interval
CIC Industry of Deaths PMR LCL UCL
360  Ship and boat building and repairing 7 5.95 2.39 12.27
192 Industrial and miscellaneous chemicals 19 4381 2.90 7.51
200  Petroleum refining 5 3.80 1.23 8.87
460  Electric light and power 10 3.08 1.48 5.66
060  Construction 77 1.55 1.23 1.94
CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states.

SOURCE: National Center for Health Statistics multiple cause of death data.
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Malignant Mesothelioma: Mortality

Table 7-8. Malignant mesothelioma: Proportionate mortality ratio (PMR) adjusted
for age, sex, and race by usual occupation, U.S. residents age 15 and over, selected
states, 1999

Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
585  Plumbers, pipefitters, and steamfitters 18 4.76 2.81 7.51
057  Mechanical engineers 6 3.04 1.11 6.62
575  Electricians 12 2.42 1.25 4.22
156  Teachers, elementary school 13 2.13 1.13 3.64
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Figure 7-3. Malignant mesothelioma: Age-adjusted mortality rates by county, U.S. residents age 15 and
over, 1999

[N

2
\

Deaths/Million/Year
B > 20.6
9 B > 13.0-20.6
Qo [ 1>0-130
> [ ] Zero or <5 deaths

NOTE: Age-adjusted rates are not calculated for those counties with 1-4 deaths. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Malignant Mesothelioma: Mortality

Table 7-9. Malignant mesothelioma: Counties with highest age-adjusted mortality
rates (per million population), U.S. residents age 15 and over, 1999

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Suffolk City Virginia 111.7 99.5 5 40.0
Hampton City Virginia 95.9 82.6 9 0.0
Jefferson County Ohio 90.1 115.6 7 0.0
Androscoggin County Maine 82.2 85.7 7 57.1
Somerset County New Jersey 73.9 64.7 15 333
Jackson County Mississippi 70.0 48.4 5 20.0
Bay County Michigan 63.1 69.3 6 0.0
Kanawha County West Virginia 45.6 54.4 9 222
York County Maine 42.1 42.0 6 33.3
Rensselaer County New York 40.3 415 5 40.0
Jefferson Parish Louisiana 39.9 39.2 14 429
Washoe County Nevada 37.8 32.0 8 125
Lake County Ilinois 35.8 275 13 30.8
Lorain County Ohio 34.1 31.7 7 42.9
Vanderburgh County Indiana 33.3 37.0 5 0.0
Norfolk County Massachusetts 325 36.0 19 0.0
McLennan County Texas 31.8 314 5 40.0
Delaware County Pennsylvania 311 36.7 16 25.0
Pierce County Washington 30.6 26.2 14 7.1
Douglas County Nebraska 30.0 25.7 9 33.3
Jefferson County Texas 29.6 31.7 6 33.3
Anne Arundel County Maryland 28.2 23.8 9 222
San Luis Obispo County California 27.2 314 6 0.0
Camden County New Jersey 26.2 26.2 10 30.0
Madison County Illinois 26.1 29.3 6 0.0
Clark County Washington 25.8 19.3 5 40.0
Northampton County Pennsylvania 25.6 28.7 6 0.0
New London County Connecticut 255 26.1 5 0.0
Butler County Ohio 25.3 22.8 6 333
Richland County South Carolina 25.0 20.0 5 20.0
Baltimore County Maryland 24.7 28.9 17 235
Marin County California 24.6 25.0 5 40.0
St. Louis County Missouri 234 25.0 20 20.0
York County Pennsylvania 22.7 23.3 7 0.0
Charleston County South Carolina 22.7 19.6 5 0.0
Ramsey County Minnesota 22.6 234 9 111
Snohomish County Washington 22.2 17.3 8 12.5
Du Page County Illinois 21.9 18.7 13 154
Charlotte County Florida 21.3 50.8 6 50.0
Multnomah County Oregon 21.2 19.5 10 0.0
East Baton Rouge Parish Louisiana 21.0 16.1 5 20.0
Cuyahoga County Ohio 20.7 23.6 26 231
Lake County Indiana 20.6 215 8 375
Montgomery County Pennsylvania 20.6 254 15 6.7
Union County New Jersey 19.9 224 9 0.0
Manatee County Florida 19.8 35.1 7 42.9
Chester County Pennsylvania 19.0 17.6 6 33.3
Philadelphia County Pennsylvania 19.0 215 24 125
Waukesha County Wisconsin 19.0 17.5 5 0.0
New Castle County Delaware 18.8 18.0 7 14.3
Overall United States 11.6 11.6 2,485 19.7

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Hypersensitivity Pneumonitis: Mortality

Figure 8-1. Hypersensitivity pneumonitis: Number of deaths, crude and age-
adjusted mortality rates, U.S. residents age 15 and over, 1979-1999
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NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.

Figure 8-2. Hypersensitivity pneumonitis:
U.S. residents age 15 and over, 1990-1999

NOTE: See appendices for source description, methods, and ICD codes.

Population estimates from U.S. Bureau of the Census.

Age-adjusted mortality rates by state,

Age-Adjusted Mortality Rates

Deaths/Million  No. of States
H >06 6
0 >04t00.6 5
O >0.2t00.4 11
O 0to0.2 29

SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 8-1. Hypersensitivity pneumonitis: Number of deaths by sex, race, and age, and median age at
death, U.S. residents age 15 and over, 1990-1999

Under-
lying Sex Race Age Group (yrs) Median
No. of | Cause Age
Year |Deaths | (%) Male Female| White Black Other|15-24 25-34 35-44 45-54  55-64 65-74 75-84 85+ (yrs)
1990 41 | 634 31 10 38 1 - 1 1 3 8 11 15 2 73.0
1991 36 | 72.2 28 34 - 2 - 1 2 4 11 11 5 735
1992 18 | 77.8 14 4 17 1 - 1 2 2 2 3 7 1 72.5
1993 46 | 52.2 31 15 44 1 - 1 1 4 7 14 14 5 715
1994 36 | 75.0 28 8 36 - - - - 2 5 8 12 9 76.5
1995 37 | 622 24 13 32 5 - 1 - 6 4 7 14 5 75.0
1996 51 | 76.5 35 16 49 2 - 3 3 5 7 11 16 6 73.0
1997 38 | 711 25 13 38 - - - 2 6 8 14 7 76.0
1998 38 | 63.2 31 7 37 1 - - - 2 3 10 17 6 78.5
1999 57 | 64.9 36 21 56 1 - 3 2 9 5 11 19 8 74.0
TOTAL 398 | 67.1 283 115 381 12 2 10 11 37 51 94 139 54 74.0

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause of death data.
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Hypersensitivity Pneumonitis: Mortality

Table 8-2. Hypersensitivity pneumonitis: Mortality rates (per million population)
by race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Overall Male Female Male Female Male Female
Crude Mortality Rate
1990 0.21 0.36 0.11 0.10 - 0.29 0.27
1991 0.18 0.32 0.09 - - 0.55 -
1992 0.09 0.16 0.05 0.09 - - -
1993 0.23 0.38 0.15 - 0.08 - 0.24
1994 0.18 0.34 0.09 - - - -
1995 0.18 0.26 0.11 0.18 0.23 - -
1996 0.25 0.40 0.17 0.09 0.08 - -
1997 0.18 0.29 0.14 - - - -
1998 0.18 0.35 0.08 0.08 - - -
1999 0.27 0.40 0.23 0.08 - - -
1990-1999 0.19 0.33 0.12 0.06 0.04 0.07 0.04

Age-Adjusted Mortality Rate

1990 0.22 0.41 0.09 0.07 - 0.42 0.34
1991 0.19 0.40 0.08 - - 0.95 -
1992 0.10 0.18 0.05 0.20 - - -
1993 0.24 0.45 0.13 - 0.11 - 0.54
1994 0.19 0.43 0.08 - - - -
1995 0.19 0.33 0.10 0.31 0.28 - -
1996 0.25 0.46 0.14 0.07 0.09 - -
1997 0.19 0.35 0.12 - - - -
1998 0.18 0.40 0.06 0.10 - - -
1999 0.27 0.46 0.20 0.10 - - -
1990-1999 0.20 0.39 0.11 0.09 0.05 0.12 0.08

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Hpypersensitivity Pneumonitis: Mortality

Table 8-3. Hypersensitivity pneumonitis: Years of potential life lost to age 65 and
to life expectancy by race and sex, U.S. residents age 15 and over, 1990-1999

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
1990 95 5 35 - 5 5 145
1991 75 45 - - 45 - 165
1992 85 40 - - - - 125
1993 115 25 - 15 - - 155
1994 40 15 - - - - 55
1995 85 35 - 25 - - 145
1996 190 65 35 - - - 290
1997 40 45 - - - - 85
1998 30 - 15 - - - 45
1999 190 110 15 - - - 315
TOTAL 945 385 100 40 50 5 1,525

Years of Potential Life Lost to Life Expectancy

1990 396 103 38 - 21 21 579
1991 344 134 - - 65 - 543
1992 218 92 7 - - - 317
1993 425 196 - 28 - 8 657
1994 301 100 - - - - 401
1995 280 162 18 70 - - 530
1996 542 242 39 14 - - 837
1997 283 202 - - - - 485
1998 311 78 24 - - - 413
1999 531 387 24 - - - 942
TOTAL 3,631 1,696 150 112 86 29 5,704

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data.
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Hypersensitivity Pneumonitis: Mortality

Table 8-4. Hypersensitivity pneumonitis: Number of deaths by state, U.S. residents
age 15 and over, 1990-1999

State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total

Alabama - 2 - - - - - 1 - - 3
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia -
Florida -
Georgia

Hawaii

Idaho

Illinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas -
Utah -
Vermont -
Virginia -
Washington -
West Virginia - -
Wisconsin 7 3 1 7 1
Wyoming - 1 - - -
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TOTAL 41 36 18 46 36 37

a1
iy

38 38 57 398

— indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes. SOURCE: National Center for Health Statistics multiple cause of death data.
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Table 8-5. Hypersensitivity pneumonitis: Number of deaths, mortality rates (per million population),
and years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1990-1999

N 7 Crude Mortality | Age-Adjusted Mortality YPLL to Life Expectancy
State Deaths Rank Rate Rank Rate Rank Total Rank |YPLL/death Rank
Alabama 3 32 0.09 37 0.10 36 53 30 17.7 15
Alaska - - - - - - - - - -
Arizona 5 23 0.15 28 0.14 31 107 17 21.4 4
Arkansas 1 42 0.05 43 0.05 43 21 40 21.0 6
California 39 2 0.16 26 0.18 23 751 1 19.3 11
Colorado 6 22 0.21 21 0.25 19 103 19 17.2 16
Connecticut 7 17 0.27 17 0.27 17 158 12 22.6 3
Delaware 1 42 0.18 23 0.18 23 21 40 21.0 6
District of Columbia 1 42 0.22 20 0.24 20 9 45 9.0 42
Florida 16 8 0.14 31 0.12 33 220 8 13.8 24
Georgia 2 36 0.04 45 0.05 43 17 43 8.5 44
Hawaii - - - - - - - - - -
Idaho 7 17 0.81 6 0.80 4 83 26 11.9 34
Illinois 14 9 0.15 28 0.16 27 199 10 14.2 21
Indiana 8 14 0.18 23 0.18 23 106 18 13.3 27
lowa 22 4 0.99 2 0.84 3 279 5 12.7 30
Kansas 8 14 0.41 11 0.39 13 124 14 155 19
Kentucky 3 32 0.10 35 0.10 36 64 29 21.3 5
Louisiana 7 17 0.21 21 0.23 21 124 14 17.7 14
Maine 4 28 0.41 11 0.40 12 53 30 13.3 27
Maryland 5 23 0.13 33 0.15 28 94 24 18.8 13
Massachusetts 2 36 0.04 45 0.04 46 28 36 14.0 22
Michigan 21 5 0.28 16 0.31 15 332 3 15.8 18
Minnesota 19 7 0.54 8 0.53 8 225 7 11.8 36
Mississippi - - - - - - - - - -
Missouri 7 17 0.17 25 0.15 28 83 26 11.9 34
Montana 2 36 0.30 15 0.27 17 22 39 11.0 40
Nebraska 8 14 0.64 7 0.57 7 97 22 12.1 32
Nevada - - - - - - - - - -
New Hampshire 4 28 0.44 9 0.47 9 48 33 12.0 33
New Jersey 5 23 0.08 38 0.08 39 120 16 24.0 2
New Mexico - - - - - - - - - -
New York 21 5 0.15 28 0.15 28 266 6 12.7 31
North Carolina 9 12 0.16 26 0.18 23 103 19 11.4 38
North Dakota 4 28 0.82 5 0.78 5 139 13 34.8 1
Ohio 12 11 0.14 31 0.14 31 165 11 13.8 24
Oklahoma 2 36 0.08 38 0.07 41 14 44 7.0 46
Oregon 9 12 0.37 13 0.37 14 100 21 11.1 39
Pennsylvania 24 3 0.25 18 0.22 22 315 4 13.1 29
Rhode Island 1 42 0.13 33 0.11 35 8 46 8.0 45
South Carolina 7 17 0.25 18 0.28 16 93 25 13.3 26
South Dakota 5 23 0.91 3 0.73 6 51 32 10.2 41
Tennessee 2 36 0.05 43 0.05 43 38 34 19.0 12
Texas 14 9 0.10 35 0.12 33 203 9 145 20
Utah 5 23 0.37 13 0.44 10 97 22 19.4 10
Vermont 2 36 0.44 9 0.44 10 28 36 14.0 22
Virginia 4 28 0.08 38 0.09 38 82 28 20.5 9
Washington 3 32 0.07 41 0.08 39 26 38 8.7 43
West Virginia 1 42 0.07 41 0.07 41 21 40 21.0 6
Wisconsin 43 1 1.09 1 1.05 1 680 2 15.8 17
Wyoming 3 32 0.84 4 0.94 2 35 35 11.7 37

- indicates no deaths listed.
NOTE: See appendices for source description, methods, and ICD codes.
SOURCE: National Center for Health Statistics multiple cause of death data. Population estimates from U.S. Bureau of the Census.
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Table 8-6. Hypersensitivity pneumonitis: Most frequently recorded industries on

death certificate, U.S. residents age 15 and over, selected states and years, 1990-1999

CIC  Industry Number of Deaths Percent
011  Agricultural production, livestock 30 24.6
010  Agricultural production, crops 22 18.0
961  Non-paid worker or non-worker or own home/at home 13 10.7
060  Construction 4 3.3
410  Trucking service 4 3.3
831  Hospitals 4 3.3
142 Yarn, thread, and fabric mills 3 2.5
630  Apparel and accessory stores, except shoe 3 2.5
601  Grocery stores 2 1.6
842  Elementary and secondary schools 2 1.6
850  Colleges and universities 2 1.6
942  Military 2 1.6
All other industries 23 18.9
Industry not reported 8 6.6
TOTAL 122 100.0

CIC - Census Industry Code n.e.c. - not elsewhere classified

NOTE: Percentages may not total to 100% due to rounding. See appendices for source description, methods, and ICD cod