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Coal Workers’ Pneumoconiosis: Mortality

Figure 2-1. Coal workers’ pneumoconiosis: Number of deaths, crude and age-
adjusted death rates, U.S. residents age 15 and over, 1968-2004
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NOTE: See selected limitations for general cautions regarding inferences based on small numbers of deaths, and 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. Census Bureau.
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Coal Workers’ Pneumoconiosis: Mortality

Figure 2-2. Coal workers’ pneumoconiosis: Age-adjusted death rates by state, U.S.
residents age 15 and over, 1995-2004
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NOTE: See selected limitations for general cautions regarding inferences based on small numbers of deaths, and 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. Census Bureau.
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-2. Coal workers’ pneumoconiosis: Death rates (per million population) by
race and sex, U.S. residents age 15 and over, 1995-2004

White Black Other
Year Overall Male Female Male Female Male Female
Crude Death Rate
1995 6.89 16.35 0.07 3.68 - - -
1996 6.83 16.15 0.10 343 - 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 -
2000 4.28 10.20 0.11 2.01 - 0.18 -
2001 3.95 941 0.12 1.82 - 0.17 -
2002 3.77 9.01 0.10 1.47 0.07 0.17 -
2003 3.36 7.98 0.07 1.91 0.07 0.16 -
2004 3.02 7.16 0.11 1.35 0.07 0.31 -
1995-2004 4.69 11.18 0.09 2.27 0.05 0.18 0.03

Age-Adjusted Death Rate

1995 7.14 20.72 0.05 7.88 - - -
1996 7.02 20.30 0.09 7.25 - 1.30 0.42
1997 6.32 18.32 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 0.05 541 - 0.46 -
2000 4.36 12.86 0.09 4.40 - 0.43 -
2001 4.01 11.58 0.11 4.11 - 0.17 -
2002 3.79 11.00 0.10 3.19 0.08 0.38 -
2003 3.36 9.53 0.07 3.70 0.09 0.35 -
2004 3.00 8.53 0.09 3.05 0.06 0.33 -
1995-2004 4.78 13.81 0.08 4.98 0.06 0.37 0.07

- indicates no deaths listed.

NOTE: See selected limitations for general cautions regarding inferences based on small numbers of deaths, and see appendices for source description, meth-
ods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause-of-death data. Population estimates from U.S. Census Bureau.
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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, 1995-2004

White Black Other
Year Male Female Male Female Male Female Total
Years of Potential Life Lost to Age 65
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
2000 720 45 15 - - - 780
2001 625 100 30 - 25 - 780
2002 590 140 25 5 - - 760
2003 605 125 45 - - - 775
2004 830 35 10 15 30 - 920
TOTAL 6,785 585 265 20 55 - 7,710

Years of Potential Life Lost to Life Expectancy

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
2000 8,314 166 211 - 9 - 8,700
2001 7,878 269 196 - 39 - 8,382
2002 7,457 306 175 22 9 - 7,969
2003 7,029 235 271 10 9 - 7,554
2004 6,712 177 152 30 62 - 7,133
TOTAL 91,543 1,764 2,421 101 161 14 96,004

- indicates no deaths listed.

NOTE: See selected limitations for general cautions regarding inferences based on small numbers of deaths, and see appendices for source description, meth-
ods, 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, 1995-2004

State 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Total
Alabama 15 14 15 13 8 6 8 7 11 9 106
Alaska - - - - 1 - - - - - 1
Arizona 6 7 2 1 4 3 4 4 1 2 34
Arkansas 3 5 4 3 7 2 6 5 3 3 41
California 13 12 4 17 8 8 4 7 3 2 78
Colorado 10 7 11 8 9 10 6 9 6 7 83
Connecticut 1 - - 1 1 1 2 - - 1 7
Delaware - - 2 - - - - - - 1 3
District of Columbia 1 - - - - - - - 1 - 2
Florida 21 28 23 14 16 11 12 13 17 11 166
Georgia 5 3 3 1 2 7 1 4 1 - 27
Hawaii - - - - - - - - - - -

Idaho - 1 2 2 1 - - - - - 6
Illinois 36 41 39 26 24 14 15 10 12 11 228
Indiana 19 16 22 22 12 11 12 11 11 5 141
Towa 4 7 4 3 4 5 2 2 3 1 35
Kansas 6 4 1 2 1 - 1 1 - 1 17
Kentucky 84 129 99 90 90 69 70 71 86 75 863
Louisiana 1 2 2 1 1 2 2 5 5 3 24
Maine - - - - - - - - - 1 1
Maryland 7 8 7 11 7 2 4 3 3 2 54
Massachusetts - - - 1 - - - - - - 1
Michigan 6 10 9 7 6 9 7 8 4 2 68
Minnesota - - - - - - 1 1 1 1 4
Mississippi 6 1 7 6 6 15 17 10 12 16 926
Missouri 3 1 2 2 3 3 2 1 1 20
Montana 3 2 2 - - 1 - - 1 9
Nebraska - - 1 - - 1 - - 3
Nevada - 1 - - 1 - - - - 1 3
New Hampshire - - 1 - - 1 1 - - - 3
New Jersey 8 8 4 5 4 2 2 1 3 3 40
New Mexico 5 7 5 5 4 6 2 6 5 2 47
New York 1 4 4 2 6 5 10 5 3 1 41
North Carolina 15 9 4 6 9 9 8 7 4 9 80
North Dakota - - 1 - - - - - - - 1
Ohio 71 64 41 52 31 43 31 30 24 19 406
Oklahoma 4 1 5 2 2 3 2 2 1 4 26
Oregon 1 1 1 1 1 - - - 2 - 7
Pennsylvania 592 622 550 464 409 387 348 314 294 254 4,234
Rhode Island - 1 - - - - - - - - 1
South Carolina 4 3 1 5 2 4 1 1 - - 21
South Dakota - - 1 - - - - - - 1 2
Tennessee 30 25 19 23 26 15 23 18 12 17 208
Texas 2 8 6 2 7 8 5 2 12 6 58
Utah 13 6 8 9 5 7 6 7 5 10 76
Vermont 1 - - - - - - - - - 1
Virginia 118 124 129 82 86 71 94 113 75 81 973
Washington 3 5 6 4 - 2 - 4 - - 24
West Virginia 291 228 245 207 196 205 175 175 146 137 2,005
Wisconsin 1 - 3 1 1 1 2 - 3 - 12
Wyoming 3 2 2 1 2 2 2 1 2 2 19
TOTAL 1,413 1,417 1,297 1,103 1,003 950 889 858 773 703 10,406
- indicates no deaths listed. NOTE: See selected limitations for general cautions regarding inferences based on small numbers of deaths, and see appen-

dices 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, death rates (per million population), and
years of potential life lost (YPLL) by state, U.S. residents age 15 and over, 1995-2004

R Death Rate YPLL to Life Expectancy

0.0

State Deaths Rank | Crude Rank | Age-Adjusted Rank Total Rank | YPLL/death Rank
Alabama 106 10 3.00 11 3.01 12 1,055 11 10.0 25
Alaska 1 45 0.21 43 0.73 25 6 49 6.3 49
Arizona 34 24 0.86 23 0.87 23 281 28 8.3 41
Arkansas 41 20 1.94 15 1.77 15 442 21 10.8 19
California 78 14 0.30 37 0.34 36 932 13 11.9 11
Colorado 83 12 2.45 13 3.25 11 789 14 9.5 32
Connecticut 7 35 0.26 40 0.23 43 73 35 10.4 21
Delaware 3 39 0.48 30 0.50 32 30 40 9.9 26
District of Columbia 2 43 0.42 32 0.46 33 17 44 8.7 39
Florida 166 8 1.29 17 0.97 20 1,642 9 9.9 26
Georgia 27 25 0.42 32 0.55 31 303 25 11.2 15
Hawaii - - - - - - - - - -
Idaho 6 37 0.60 27 0.64 28 84 34 14.0 9
Illinois 228 6 2.34 14 2.39 14 2,294 7 10.1 24
Indiana 141 9 2.95 12 3.01 12 1,369 10 9.7 29
lowa 35 23 1.49 16 1.16 19 285 27 8.2 44
Kansas 17 32 0.80 24 0.79 24 296 26 17.4 5
Kentucky 863 4 26.49 3 27.70 3 10,088 4 11.7 12
Louisiana 24 27 0.69 25 0.72 26 582 18 24.2 2
Maine 1 45 0.10 48 0.08 49 7 48 6.8 48
Maryland 54 18 1.29 17 1.47 16 518 19 9.6 30
Massachusetts 1 45 0.02 50 0.02 50 14 45 14.3 8
Michigan 68 16 0.87 22 0.90 22 705 16 10.4 21
Minnesota 4 38 0.10 48 0.11 47 67 37 16.8 6
Mississippi 96 11 4.33 9 4.43 8 3,170 6 33.0 1
Missouri 20 30 0.45 31 0.42 35 223 31 11.1 16
Montana 9 34 1.24 20 1.17 18 67 37 7.5 47
Nebraska 3 39 0.22 42 0.20 45 24 42 7.9 45
Nevada 3 39 0.19 45 0.26 41 30 40 9.9 26
New Hampshire 3 39 0.31 36 0.33 37 24 42 7.9 45
New Jersey 40 22 0.60 27 0.57 29 364 23 9.1 34
New Mexico 47 19 3.34 10 3.77 10 391 22 8.3 41
New York 41 20 0.27 39 0.27 39 465 20 11.3 14
North Carolina 80 13 1.25 19 1.39 17 760 15 9.5 32
North Dakota 1 45 0.19 45 0.17 46 9 46 8.5 40
Ohio 406 5 4.52 8 4.36 9 3,660 5 9.0 37
Oklahoma 26 26 0.95 21 0.93 21 326 24 12.5 10
Oregon 7 35 0.26 40 0.25 42 73 35 10.4 21
Pennsylvania 4,234 1 42.81 2 34.79 2 38,400 1 9.1 34
Rhode Island 1 45 0.12 47 0.09 48 6 49 6.1 50
South Carolina 21 29 0.65 26 0.71 27 234 29 11.1 16
South Dakota 2 43 0.34 35 0.33 37 48 39 23.9 3
Tennessee 208 7 4.58 7 4.84 7 2,232 8 10.7 20
Texas 58 17 0.36 34 0.43 34 1,022 12 17.6 4
Utah 76 15 4.59 6 6.53 5 685 17 9.0 37
Vermont 1 45 0.20 44 0.21 44 8 47 8.3 41
Virginia 973 3 17.24 4 19.82 4 11,191 3 11.5 13
Washington 24 27 0.52 29 0.56 30 231 30 9.6 30
West Virginia 2,005 2 135.40 1 118.37 1 21,865 2 10.9 18
Wisconsin 12 33 0.28 38 0.27 39 181 32 15.1 7
Wyoming 19 31 4.83 5 5.40 6 173 33 9.1 34

- indicates no deaths listed.

NOTE: See selected limitations for general cautions regarding inferences based on small numbers of deaths, and see appendices for source description, meth-
ods, and ICD codes.

SOURCE: National Center for Health Statistics multiple cause-of-death data. Population estimates from U.S. Census Bureau. 35



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

NOTE: The comparable number of coal workers' pneumoconiosis deaths in the entire United States for this same time period was 15,036. Percentages may not
total to 100% due to rounding. See selected limitations for general cautions regarding inferences based on small numbers of deaths, and see appendices for source
description, methods, 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 63 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 654 13.4

Occupation not reported 199 4.1

TOTAL 4,893 100.0
COC - Census Occupation Code n.e.c. - not elsewhere classified

NOTE: The comparable number of coal workers' pneumoconiosis deaths in the entire United States for this same time period was 15,036. Percentages may not
total to 100% due to rounding. See selected limitations for general cautions regarding inferences based on small numbers of deaths, and see appendices for source
description, methods, 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 53.2 51.5 54.9
040  Metal mining 25 2.0 1.3 2.9

CIC - Census Industry Code LCL - lower confidence limit UCL - upper confidence limit

NOTE: The total number of deaths with coal workers’ pneumoconiosis reported was 4,893 in these same selected states and years, and the comparable num-
ber of coal workers’ pneumoconiosis deaths in the entire United States for this same time period was 15,036. See selected limitations for general cautions
regarding inferences based on small numbers of deaths, and see appendices for source description, methods, 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 2-9. 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 51.7 50.0 53.4

613  Supervisors, extractive occupations 49 14.4 10.6 19.0

046  Mining engineers 8 6.0 2.6 11.9

617  Mining occupations, n.e.c. 14 4.5 2.4 7.5

859  Miscellaneous material moving equipment operators 12 2.3 1.2 4.0

824  Locomotive operating occupations 23 2.0 1.3 3.1

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

NOTE:The total number of deaths with coal workers’ pneumoconiosis reported was 4,893 in these same selected states and years, and the comparable num-
ber of coal workers’ pneumoconiosis deaths in the entire United States for this same time period was 15,036. See selected limitations for general cautions
regarding inferences based on small numbers of deaths, and see appendices for source description, methods, 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

Figure 2-3a. Coal workers’ pneumoconiosis: Age-adjusted death rates by county, U.S.
residents age 15 and over, 1975-1984 and 1985-1994

1975-1984

‘ Deaths/Million/Year No. of Counties*
B >9.56 204
[ >4.78-9.56 60
[] >2.39-4.78 37
[] <239 38

",. [N S e
‘Aﬂs‘ﬂ! i

Deaths/Million/Year No. of Counties*

B >9.56 227
[ >4.78-9.56 48
[] >239-4.78 38
[] <239 44

.
*Age-adjusted rates have not been calculated for counties having less than 5 deaths with the disease of interest or for unincorporated counties (see Appendix H).

NOTE: See selected limitations for general cautions regarding inferences based on small numbers of deaths, and 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. Census Bureau.
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Coal Workers’ Pneumoconiosis: Mortality
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Coal Workers’ Pneumoconiosis: Mortality

Table 2-10. Coal workers’ pneumoconiosis: Counties with highest age-adjusted
death rates (per million population), U.S. residents age 15 and over, 1995-2004

County State Age-Adjusted Rate Crude Rate Number of Deaths % Female
Buchanan County Virginia 1,351.1 1,172.4 262 0.4
McDowell County West Virginia 863.1 1,046.1 232 0.4
Wyoming County West Virginia 729.5 726.2 153 0.7
Raleigh County West Virginia 619.5 701.6 458 0.0
Schuylkill County Pennsylvania 570.6 871.5 1,089 0.1
Tazewell County Virginia 566.1 642.4 236 0.0
Floyd County Kentucky 488.1 440.8 153 0.0
Logan County West Virginia 433.6 445.6 138 0.7
Mingo County West Virginia 403.6 380.2 86 1.2
Fayette County West Virginia 401.6 494.7 194 0.0
Lee County Virginia 371.2 433.7 83 1.2
Wise County Virginia 359.0 353.8 123 0.0
Harlan County Kentucky 350.1 375.7 100 1.0
Dickenson County Virginia 321.3 348.5 47 0.0
Leslie County Kentucky 287.5 268.7 27 0.0
Boone County West Virginia 287.4 294.3 61 0.0
Knott County Kentucky 269.1 243.8 35 0.0
Perry County Kentucky 266.7 222.7 53 0.0
Russell County Virginia 265.9 269.3 65 0.0
Luzerne County Pennsylvania 265.6 416.0 1,101 0.2
Pike County Kentucky 244.0 218.0 122 0.0
Webster County West Virginia 240.1 277.9 22 0.0
Carbon County Utah 232.4 253.7 40 0.0
Letcher County Kentucky 231.7 217.4 45 0.0
Northumberland County ~ Pennsylvania 228.1 334.1 261 0.0
Mercer County West Virginia 2252 2933 153 0.7
Martin County Kentucky 215.6 172.5 17 0.0
Hancock County Mississippi 210.1 212.5 73 21.9
Johnson County Kentucky 204.4 194.3 37 0.0
Cambria County Pennsylvania 185.9 278.1 352 0.3
Emery County Utah 184.5 152.3 12 0.0
Nicholas County West Virginia 183.7 203.6 44 23
Somerset County Pennsylvania 174.7 244.9 161 0.0
Franklin County Illinois 166.4 249.1 79 0.0
Greenbrier County West Virginia 165.4 218.5 62 0.0
Bell County Kentucky 150.5 156.3 38 0.0
Colfax County New Mexico 143.6 191.9 22 0.0
Clay County Kentucky 142.9 116.4 23 0.0
Norton City Virginia 136.3 156.7 5 0.0
Huerfano County Colorado 135.9 183.7 12 0.0
Carbon County Pennsylvania 134.6 188.0 91 0.0
Fayette County Pennsylvania 132.4 186.7 226 0.0
Preston County West Virginia 129.1 146.6 35 0.0
Greene County Pennsylvania 129.0 152.5 51 0.0
Clay County West Virginia 125.5 134.0 11 0.0
Lincoln County West Virginia 118.0 111.5 20 0.0
Mubhlenberg County Kentucky 114.3 133.6 35 0.0
Lackawanna County Pennsylvania 109.9 175.7 308 0.0
Campbell County Tennessee 99.9 108.0 35 0.0
Perry County Ohio 97.1 91.5 24 0.0
Overall United States 4.8 4.7 10.406 0.9

NOTE: Only counties with at least 5 deaths from the disease of interest are included. See selected limitations for general cautions regarding inferences based
on small numbers of deaths, and 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. Census Bureau.
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Coal Workers’ Pneumoconiosis: Morbidity

Table 2-11. Coal workers’ pneumoconiosis:
short-stay non-federal hospitals, 1970-2004

Estimated number of discharges from

Year Number of Discharges
1970 o 6,000
S 8,000
1972 11,000
1073 13,000
1974 14,000
1075 17,000
1976 o 18,000
1077 18,000
1078 13,000
1979 18,000
1980 oo 17,000
S 14,000
1082 17,000
1083 22,000
1984 23,000
1085 18,000
1980 oo 16,000
1087 17,000
1088 15,000
1989 11,000
1990 .o 7,000
1991 o 11,000
1992 10,000
1993 8,000
1994 9,000
1005 16,000
1996 o 11,000
1097 15,000
1998 8,000
1999 8,000
2000 o 10,000
2001 o 6,000
2002 L 9,000
2003 L 7,000
2004 5,000

NOTE: Number of discharges has been rounded. The National Center for Health Statistics 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 2-4. CWXSP: Percentage of examined miners with coal workers’
pneumoconiosis (category 1/0+) by tenure in mining, 1970-2006
35
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NOTE: See appendices for source description and methods.
SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program (CWXSP).

Figure 2-5. CWXSP: Estimated number of actively employed workers at
underground mines and number of miners examined, 1970-2006
160
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* Average number employed during the period, based upon quarterly reports by coal mine operators to the Mine Safety and Health Administration (MSHA).
Because of hiring and layoffs, the total number of individuals who worked at underground mines in any period exceeds the average employment.

NOTE: See appendices for source description and methods.

SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program (CWXSP). MSHA coal mine employment data.
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Coal Workers’ Pneumoconiosis: Morbidity

Table 2-12. CWXSP: Number and percentage of examined employees at
underground coal mines with coal workers’ pneumoconiosis (ILO category 1/0+) by
tenure, 1970-2006

Tenure (years in mining)
04 5-9 10-14 15-19 2024 25-29 30+ Unknown Total

1970-1974

Number of Miners Examined | 26,850 11,123 6,125 5,665 7,621 8,345 16,208 23,904 105,841

Number with CWP 682 391 526 792 1,542 2,120 5,709 85 11,847

% with CWP 2.5 3.5 8.6 14.0 20.2 254 35.2 0.4 11.2
1975-1979

Number of Miners Examined | 28,146 15,417 5,386 2,657 2,018 1,771 3,471 40,744 99,610

Number with CWP 173 317 333 301 383 404 971 148 3,030

% with CWP 0.6 2.1 6.2 11.3 19.0 22.8 28.0 0.4 3.0
1980-1984

Number of Miners Examined | 10,638 12,591 7,009 2,215 979 724 1,555 10,086 45,797

Number with CWP 68 120 167 138 102 126 361 80 1,162

% with CWP 0.6 1.0 2.4 6.2 10.4 17.4 23.2 0.8 2.5
1985-1989

Number of Miners Examined 2,047 3,886 4,341 2,065 680 257 390 5,383 19,049

Number with CWP 5 42 112 118 64 43 80 193 657

% with CWP 0.2 1.1 2.6 5.7 9.4 16.7 20.5 3.6 3.5
1990-1994

Number of Miners Examined 1,693 1,288 2,937 3,992 2,305 585 307 1,176 14,283

Number with CWP 17 13 67 119 118 49 43 6 432

% with CWP 1.0 1.0 2.3 3.0 5.1 8.4 14.0 0.5 3.0
1995-1999

Number of Miners Examined 1,444 858 1,167 2,338 3,437 1,858 515 1,057 12,674

Number with CWP 10 5 14 41 86 64 35 4 259

% with CWP 0.7 0.6 1.2 1.8 2.5 3.4 6.8 0.4 2.0
2000-2004

Number of Miners Examined 3,134 1,124 1,205 1,408 3,084 3,219 1,475 1,995 16,644

Number with CWP 39 10 16 43 155 184 139 15 601

% with CWP 1.2 0.9 1.3 3.1 5.0 5.7 9.4 0.8 3.6
2005-2006

Number of Miners Examined 2,151 577 442 436 603 975 1,217 1,800 8,201

Number with CWP 14 4 3 11 36 77 120 5 270

% with CWP 0.7 0.7 0.7 2.5 6.0 7.9 9.9 0.3 33
CWP - coal workers' pneumoconiosis ILO - International Labour Organization

NOTE: Tabulations are based on final determinations of one chest x-ray per period for each participating miner. See appendices for source description and
methods.
SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program (CWXSP).
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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, 1980-2005

Social Security Administration (SSA) Department of Labor (DOL) All
Amount Amount 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
2000 91,596 522,147,000 82,910 422,656,000 174,506 944,803,000
2001 79,518 487,420,000 70,530 396,928,000 150,048 884,348,000
2002 73,593 453,862,000 65,747 384,234,000 139,340 838,096,000
2003 65,638 416,971,000 61,162 370,389,000 126,800 787,360,000
2004 58,598 379,829,000 56,719 346,864,000 115,317 726,693,000
2005 51,972 345,476,000 52,531 329,863,000 104,503 675,339,000

NOTE: The SSA was assigned initial responsibility for administering the Black Lung benefits program. The 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 DOL 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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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
industry, MSHA inspector and mine operator and OSHA samples, 1995-2003

Number of GM Y% > Y% >
CIC Industry Samples (mg/ m’) PEL REL
041 Coal mining 657,419 0.458 6.5 24.6
All other industries* 28 0.063 0.0 4.2
TOTAL 657,447 0458 6.5 24.6

CIC - Census Industry Code  PEL - permissible exposure limit ~ REL - recommended exposure limit ~ GM - geometric mean

mg/m® - milligrams per cubic meter MRE - Mining Research Establishment MSHA - Mine Safety and Health Administration

OSHA - Occupational Safety and Health Administration

* includes industries with no samples exceeding the REL or industries with less than 10 samples.

NOTE: In coal mining, for respirable dust containing less than or equal to 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 or equal to 5% quartz, regardless of actual quartz content. See appendices for source description, methods, and industry

codes.
SOURCE: MSHA coal mine inspector and mine operator dust data. OSHA Integrated Management Information System.

47



: Coal Mine Dust Exposures

10818

Coal Workers’ Pneumocon

'9]qe} JO PUD Jk SOJ0UI00] 23S

- - - 0 - - 0 - - 0 - 0 UISUOOSIAN
0 0 LOT0 b€ v 0vz0 T8 L1 65T0 €69 8¥T0 608 LINOSSI]A UIAYLION
- - - 0 - - 0 - - 0 - 0 BJOSSUUIIA
- - - 0 - - 0 - - 0 - 0 UESIYIIA
- - - 0 0 rreo €L €s 88€°0 €18 ¥8€'0 988 BMO]
8'SY VLT 89L°0  TEL'L €8 SSH0 96T TS THE0  995°L 9050 P6L'LI euRIpU]
$'0$ Ovl  €£60  8I8'6T 81 €L6'0  YIEET 961 0€L'0  +T8°06 S08°0  956°thI stoury||
S6b L'YT  $68°0  #8S'LE 82! 868°0 S96°ST 9y 189°0 968°66 8SL°0  SHPEIT 8 PLYSIQ
891 6Y 8TE0  SLS'S 9 STH0  £69°8 v'9 €I¥'0 69L°1¢€ 660  LEO'6Y 938SqUU .
- - - 0 - - 0 - - 0 - 0 eurjore) yinog
- - - 0 0 9CI'0 ¢ 0 6510 9 Y10 6 eurjoIe)) HoN
¥'0C €¢ STF0  #89°C8 L9 €8Y°0  PSI‘ES YL S0 698111 6v7'0  LOLLYT Apomusy] [enud)
- - - 0 - - 0 0 8TE0 6T 8T€0  6¢ ©BI3I090) WISYLION
1'07 TS SIF0  ¥9T°16 99 PLE'O  0SST9 TL P00 €L9EHT 0vh'0  L8L96T L IdLsIq
S61 v's €0P'0  6SL90I I's ¥or'0  €I0°LS 0L T6€°0 LLOPST 801°0  6V8‘LIE (APMuUd)Y] wId)sery) 9 PLSIA
881 £ 2 SIP0  POL‘SL I'8 S0S°0  06FPS €6 POr'0  PhL68T 6SY°'0  8€6°61€ (eruIsanA) § ILDSIQ
0°ST 8L SOb'0  0SI‘TII| 01 97S'0  TH8‘IL 9pI ILS'0 #8990 | LES'D  SL9SOS (BIUISIIA JSOA\ UIYINOS) § IILDSI
6'€C €¢ w0 TLY9E '8 0SS0 9L£°9T S0l €S0 9€9°TIT 1€5°0  $89%LI BIUISIA 1S9\ UIDYHON
9°€T 6Y 1040 ¥60°91 8¢ 9LF'0  YIL6 €91 TL9°0 £€9€°99 650 ILIT6 it(e}
00¢ 0S S8y'0  80bh 89 L19°0 961 '€l LL9O  SS9°S 6850  6SSII puelAIe
I 74 TS 8SH'0  PLI'LS S'L 7650 98S‘LE LTl 165°0 ¥S9‘E8I €SS°0  PIF'SLT € LsIq
(BIUBAJASUUdJ Ul
€7 I's LTH0  I89°L9 €6 6SS°0  6TL'6E L6 PIS'0 LLV'80T | 66V'0 L88'SIE | suor3ax Sururui [eod snourwnyig) g JLUSIQ
(erueA[Asuud g
96 97 I61°0  69S°'ST v'T ¥8I'0  697°6 LT 8IT°0 669°7T 70770  LES'Ly | ulsuorZax Sururu [e0d dJEIPUY) | ILUSIQ
gIch:| Tdd  (Qu/3w) sodwes | a4 (w/Sw) sopdweg | TAd  (w/Sw) sopdureg | (wy/Swr) sojdures PLOSIA ULl [60D VHSIA
<% <% ND  Jo-oN <% IND  jo-oN <% WD  Jo'ON D JooN
€007-S661 v661-0661 6861—6L61 saeak IV

€007—6L61 ‘Sordures aojeaado suru
pue 10333dsur VHSIA 9)81s pue JILIISIP dulwl [80d VHSIA Aq syruan] dansodxd [euonednddo pajeusdisop
SUIPIIIXI U1 pue s.ansodxd UBdIW ILIPIUWO0IL) :ISNP duiw [80d d[qeaidsday *(¢ Jo 1 9sed) 91-7 d1qBL

48



: Coal Mine Dust Exposures

10818

Coal Workers’ Pneumocon

49

*9]qe} JO PUD JE SOJ0UI00] 39S

691 LS TLTo  8K0°E Pl L9S0  LEL'T vTl 6LP0  SEL'S 8170 0TS0T Surwok s
I'e 0 LTI'0 961 L't LSTO ¥L 0 9910 +CI LSTO  ¥6€ UOISUTYSEAY
L'8¢ $'6 18L°0  LLYVI €91 ST6'0  TITOI L'1T  $E€8°0 +86°€E $€8'0  €L8°8S yein
ST 80 600 8ST°I 6'¢ 8610 99 vl v61'0 8ELT 191°0 095 Sexa]
- - - 0 - - 0 - - 0 - 0 uo3a10
€1l 0°¢ €1E0  LOV'I 99 TTE0  €L6 L9 E0  6¥6°C 1€€0  6C€°S BWOYEO
60 €0 0L00  STE 90 ySI'0 791 6'1 0TT0 8T0°1 9910 SISI E10E( YHON
L8 8T SETO  0€8°1 10 6vL0 0L8 8€T  69L0 1€S°€E 17$°0  1€2°9 0JIXA\ MAN
- - - 0 - - 0 - - 0 - 0 BPEAOIN
- - - 0 - - 0 - - 0 - 0 ©ISEIqN
6 vT  O0LI'0  60L 8T 8¥C0 11T TL L9E€0 S60°1 6970  S10°C BUBJUOI
9L €1 6070  ¥€T 0 0910 9§ 81 ¥STO TSP 0€T0  ThL LINOSSTJA] UIOYINOS
€y - 9810  STI 0 8TT0  6¢ - €910 ¥I €610  8LI BURISINO']
80 80 wio STl 0 0610  6F 9T 9€T0 18€ LOTO  SSS sesuey|
- - - 0 - - 0 - - 0 - 0 oyep|
- - - 0 - - 0 - - 0 - 0 EMEH
L'LE €8 8SL'0  619°01 €91 €160 LLS9 I'¥C  9¥8°0 +0L'ST €€8°0  006°CH opeIo[0)
1'6 - 9070  IT - 0070 1 - - 0 8170 Tl BIUIOJI[E)
09 Tl 6v10  L91 L't 6v1'0 L€ $T S0T0 8€T LLTO  Thy SESUBIY
Tl Tl TIT0  €ve 4 T0€0 861 0's 01€0 +8F 6170  STO°1 BUOZLIY
6'C - 6600 8¢ 1'C LETO  8F 99 8070 181 €00 L9T esely
£0€ v'L T€S°0  TI0'SE 6FL  9SL'0  806°1C L'61 9690 8€9‘8L 859°0  8SS'SEl 6 PLSIA
glch| Tad  (w/3w) soidwres | A4 (w/Sw) sojdweg | TAL  ((w/3w) sodureg | (;wr/Sur) - sopdureg PLSIF AU [20D VHSIA
<% <% WD  Jo-oN <% IND  jo-oN <% WD  JO-ON WD  JoroN
€007-S661 Y661-0661 6861-6L61 sxeak [y

€007—6L61 ‘Sordures .aojerddo suru
pue 10333dsur VHSIA 9381 pue JILISIP Ul [80d VHSIA Aq sy dansodxd [euonednddo pajeugisop
SUIPIIIXI UM pue s3ansodxd UBIW ILIPPWOI) :ISNP durw [B0d d[qeaidsdy (¢ Jo 7 9sed) 91-7 d1qeL



: Coal Mine Dust Exposures

10818

Coal Workers’ Pneumocon

“ejep Jsnp Jojerodo aurw pue 10302dsur autwr [0d VHSIN :DYNOS

‘spojour

pue uondriosap 901n0s 10} saorpuadde 90§ Judjuod Z31enb enjoe Jo sso[presal ‘zyenb o6 03 [enba 10 uey) SSI] FururLIUOD JSNP duIw [B0 d]qeidsar 10] THd VHSIA 2y 01 paredwod are sojdwes
IV 1udreAmbo Al ul pa31odar a1e sueow OLJAWOdN) “GH6 [ JO 10qualdog ur pajdope sem Isnp aulw [20d 9[qeardsar 10J YN /3w | Jo THY HSOIN Y.L ‘[(zarenb o) / (YN sw/Sw ()] st
Tdd VHSIN 241 ‘Zi1enb o4¢ ueyy 1018018 Sururejuod isnp o[qendsar 103 g {w/3wt 7 st 79d VHSIN 243 ‘Zienb o4¢ 03 [enba 10 uey ssof Sururejuod jsnp aqeirdsar 10y ‘Sururur [od uj 4 LON
uonensIUIupY YPesH pue A1ojes Ul - VHSIN JUSIYSTqRISH [oIeasay Sututn - YN

1910w 01N Jod swreldijw - w/Suw uBOW JLI)OW0AT - ND 3w 9INsodXo POPULWIWIOdI - T Y yur] aansodxo oqisstuiad - THJ ‘PIoY 9[qe[NO[BOUL S9JRIIPUI -
9'$T $'9 8SH'0  61FLS9 | €6 IPS'0  $S6°9IF | 9'IL  9TS'0 T66°06F L[ 0IS'0  S9E°S9ST TVLOL
- - - 0 - - 0 - - 0 - 0 SPUB[S] UISIIA
- - - 0 - - 0 - - 0 - 0 001y opang
0 0 0700 9% - - 0 - - 0 0r00  9¥ 1ddrsstsstiy
- - - 0 - - 0 - - 0 - 0 BI31090) WIAYINOS PUE [E1JUI))
- - - 0 - - 0 - - 0 - 0 epLOL
0'8C 19 1€5°0  STL9T POl 6IL0  690°81 LS ¥IL0 9STS 6590  ObEL6 eureqery
0'87 19 870  FLLOT POL 6IL0  690°8T L'ST  PIL'0 9¥STS 8590  68£°L6 LT PL0SIA
€8 0TI 6£8°0  8PLIT YL LV80  PETFI 7L €090 $06°0S €690 98898 (Aomud)] wI1SIA) 0 ILUSIA
Tad Tad  (w/3w) soidwes | TAd  (w/Sw) sojdweg | TAL  (w/Sw) sojdwreg | (jw/Sur)  sodureg LOSIQ AUIN [20D VHSIA
<% <% WD JoroN <% WD  joroN <% WD Jo'ON WD  Jo'oN

€007-S661 7661-0661 6861—6L61 sxeak [y

€007—6L61 ‘Sordures aojeaado surm
pue 10333dsur VHSIA ‘9)€ls pue JOLIISIP dulwl [80d VHSIA Aq syruan] dansodxd [euonednddo pajeusdisap
SUIP3IIXI U1 pue s3ansodxd UBdIW ILIPIWOIL) :3SNP durw [80d d[qeaidsday *(¢ Jo € ased) 91-7 dIqeL

50



Coal Workers’ Pneumoconiosis: Coal Mine Dust Exposures

Figure 2-7. Respirable coal mine dust: Geometric mean exposures by state, MSHA
inspector and mine operator samples, 1979-2003

1979-1989
mg/m3 MRE No. of States
W=>05 8
[]>0.25-0.5 13
[1<0.25 6
[ ] <10 samples 23

1990-1994

mg/m3> MRE No. of States
M >05 10
[1>0.25-0.5 8
[]1<0.25 8
[[] <10 samples 24

1995-2003
NIOSH REL = 1.0 mg/m’
mg/m3 MRE No. of States

M >05 5
] >0.25-0.5 9
[1<0.25 13

[J < 10 samples 23

REL - recommended exposure limit  mg/m?® - milligrams per cubic meter ~MRE - Mining Research Establishment

MSHA - Mine Safety and Health Administration

NOTE: 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: MSHA coal mine inspector and mine operator dust data.
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