6 Focus oN MINING

his section presents a detailed overview of mining and injuries.

Historically, mining has been the industry sector with the highest

fatal and nonfatal injury rates. Mining still has the highest fatal
injury rate—more than five times the national average. Because of the
accompanying social toll and public pressures for action, data on fatalities
and injuries became available far earlier in the mining industry than in
many others. State and Federal agencies began collecting data in the
1870s, and reliable information has been available for an entire century.
Examination of the history of coal mining in this century shows important
relationships between adverse outcomes (such as fatality rates) and regu-
latory actions such as enactment of Federal legislation and establishment

of enforcement and consultation agencies.

Fatal Injuries

Historical Perspective

More than 103,000 workers died in the mining industry (including all

commodities and work locations) during the 85-year period from 1911

occurred, with an annual average of 2,517 deaths in coal mining and
813 in metal and nonmetal mining. The corresponding annual average
fatality rates during this 5-year period were 340 and 300 per 100,000
workers in coal mining and metal and nonmetal mining, respectively.
The U.S. Bureau of Mines, established in 1910, focused on coal mine
fires and explosions. In the first decade after its creation, disaster-related
fatalities* in coal mines decreased substantially, with a 62% reduction in
deaths from mine fires and a 45% reduction from explosions. Disaster-
related fatalities in metal and nonmetal mining increased during the same
period. The number and rate of fatalities decreased again during the Great
Depression, a period accompanied by reductions in both the labor force
and production, as measured by tonnage mined. Rates increased during
the economic mobilization required during World War II. For the years
1941-1945, 694 million tons of coal were mined annually, compared with

520 million tons for the 5 preceding years—a 33% increase. Coal mining

*Five or more fatalities resulting from a single incident.
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Focus oN MINING

fatality rates increased during the decade preceding the Coal Mine Health
and Safety Act of 1969 [Public Law 91-173]. Rates rose similarly for metal
and nonmetal mining in the decade before the Federal Mine Safety and
Health Act of 1977 [Public Law 95—164]. Fatality rates decreased following

the passage of these two Federal mine acts.

Fatal Injuries during 1988-1997

Mining operations are located in every State as well as in Puerto Rico and the
Virgin Islands. In 1997, 13,682 mining operations reported employment
to the Mine Safety and Health Administration (MSHA)—2,609 were coal
mining operations (average employment size of 35 full-time workers); 374
were metal mining operations (average employment size of 122 full-time
workers); 786 were nonmetal mining operations (average employment
size of 32 full-time workers); 3,712 were stone mining operations (average
employment size of 19 full-time workers); and 6,201 were sand and gravel

mines (average employment size of 5 full-time workers).
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Figure 6-1. Number of fatalities (5-year aggregates) and annual average fatality rates in
the mining industry by commodity, 1911-1995. Annual average fatality rates are calculated
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At least one mine operator fatality occurred in each State but Delaware,

national annual average mine operator fatality rate during this period was
28.5 per 100,000 miners, which is more than five times the national annual
average occupational fatality rate of 5.3 per 100,000 workers from 1980

states had very high mine operator fatality rates that exceeded the national
mining fatality rate by 50% or more. Nine other States and Puerto Rico

had rates greater than the national rate.
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Focus on MINING
During the 10-year period 1988-1997, the number of fatalities was

overall downward trend since 1990 is attributable primarily to decreases
in fatalities of mine operator workers in the coal and metal commodities.
During 1988-1997, mine operator workers accounted for 806 (81.2%)
of the total number of fatalities (n=993), with the remaining 187 (18.8%)
being independent contractor workers. Coal operator workers accounted
for 432 (43.5%) of the total, followed by mine operator workers in the
commodities of stone (n=157, 15.8%), metal (n=98, 9.9%), sand and
gravel (n=83, 8.4%), and nonmetal (n=36, 3.6%). Independent contractor
workers in metal and nonmetal mining made up 11.3% (112) of the total,
with 7.6% (75) attributed to independent contractors in coal.

Despite annual fluctuations, overall fatality rates have decreased for

Although fatality rates for independent contractor workers are the highest
overall, reduced employment reporting requirements for this sector of

workers compromise any direct comparison with rates for mine operator

workers.
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Figure 6-3. Number of fatalities, by type of employer (mine operator versus independent

164 [YIOSH



Focus oN MINING

120

100 -

80 -

60 1

Fatality rate per 100,000 workers

(%]
S e S
m N
S R, Y0 B
1988-97 Coal 1988-97 Metal 1988-97 Nonmetal 1988-97 Stone
operator operator operator operator

~
120 4 -

Fatality rate per 100,000 workers

1988-97 Sand and gravel 1988-97 Coal 1988-97 Metal/nonmetal
operator independent contractor independent contractor

Figure 6-4. Fatality rates by type of employer (mine operator versus independent contractor)
and commodity, 1988-1997. Fatality rates are calculated per 100,000 full-time workers or 200

gravel. (Source: MSHA [1999].)
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Both the number and annual average rate of fatalities from 1988 through

1997 varied by work location and by type of employer and commodity

highest numbers and rates of fatalities, and preparation plants and mills
exhibited the lowest fatality rates. Among mine operator workers, the
combination of high numbers and rates of fatalities is most conspicuous
for those working in underground coal mines, underground metal mines,
stone surface mines (or quarries), and sand and gravel operations. Although
independent contractor workers accounted for about one-fifth (19%) of all
fatalities during this 10-year period, they accounted for almost one-third
(30%) of the fatalities at the surface areas of underground mines, at surface

mines, and at mills or preparation plants.

A trend toward decreasing fatality rates with increasing mine size is apparent

is particularly significant for underground coal mining operations, which
also accounted for 83% of all underground employee hours and 77% of
all underground fatalities reported during the 10-year period 1988-1997.
In addition, coal accounted for 90% of the employee hours worked under-
ground in small mines (fewer than 50 workers), followed by stone mines
(5.5%), metal mines (3%), and nonmetal mines (less than 1%).
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Figure 6-5. Fatality rates at underground mining operations, by commodity and employment
size of operation, 1988-1997. Fatality rates are computed per 100,000 full-time workers or 200
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Table 6-1. Number and annual average rate” of fatalities associated with various types of employers and commodities by work location,

1988-1997
Work location
Underground mines Surface mines
Strip/
open pit/ Other surface

Type of employer All Underground  Surface areas quarry Dredge operations’ Mills/plants
and commodity Number Rate Number Rate Number Rate  Number Rate Number Rate Number Rate Number Rate
All 993 319 388 56.9 51 46.3 383 29.4 21 38.3 10 37.2 140 15.0
Mine operator:

Coal 432 37.9 298 54.2 27 49.5 74 19.1 0 0.0 4 25.7 29 22.0

Metal 98 21.6 53 83.8 6 36.5 28 16.6 0 0.0 0 0.0 11 5.7

Nonmetal 36 13.4 14 40.0 0 0.0 11 18.5 0 0.0 NA* NA 11 6.6

Stone 157 23.5 15 93.5 3 77.1 95 33.7 0 0.0 0 0.0 44 12.1

Sand and gravel 83 28.2 NA NA NA NA 05 26.3 18 38.3 NA NA NR® NR
Independent contractor:

Coal 75 59.1 2 17.6 12 52.3 40 62.5 0 0.0 5 2532 16 60.3

Metal and nonmetal™ 112 71.3 6 1020 3 49.0 70 75.0 3 2781 1 2327 29 57.7

*Computed per 100,000 full-time workers or 200 million employee hours.
"Includes culm banks, auger mining, independent shops and yards, and surface mining n.e.c.

*NA=Not applicable for this commodity.

SNR=Not reported separately. Sand and gravel operators report mill employment under strip or dredge operations.

**Includes metal, nonmetal, stone, and sand and gravel.
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Figure 6-6. Fatality rates at surface mining operations, by commodity and employment size of

Fatality rates from 1988 through 1997 at surface work locations were

highest at the smallest mining operations (fewer than 10 workers) in every

the surface locations of these mines was highest in sand and gravel (43%),
followed by stone (8%), coal (6%), nonmetal (5%), and metal (less than
1%). Elevated rates persist for small operations with 10 to 49 workers,
although these rates are only slightly elevated in coal. No sand and gravel

operations employed more than 250 workers.

The major types of incidents associated with fatal injuries are shown in

iTable 6-2 by commodity and type of employer. Overall, powered haulage
incidents accounted for the largest percentage of fatalities (30.8%), fol-
lowed by fall of ground (18.9%) and machinery (16.3%). Some types of
incidents, such as falls of ground, are substantially more frequent among
mine operators than among independent contractors. The rate differences
between type of employer and among commodities suggest that differ-
ent strategies are needed to reduce fatality rates in various sectors of the

mining industry.
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Table 6-2. Number* and annual average rate’ of fatalities associated with various types of employers and commodities, by type of incident,*

1988-1997
Type of incident
Powered Fall of ground Slip or fall

Type of employer haulage (from in place) Machinery Electrical of person
and commodity Number Rate  Number Rate  Number Rate  Number Rate  Number Rate  Number Rate
All 993 319 306 9.8 188 6.0 162 5.2 80 2.6 60 1.9
Mine operator:

Coal 432 37.9 101 8.9 135 11.8 76 6.7 33 2.9 9 0.8

Metal 98 21.6 30 6.6 18 4.0 6 13 11 2.4 8 1.8

Nonmetal 36 134 11 4.1 11 4.1 4 1.5 5 1.9 2 0.7

Stone 157 23.5 64 9.6 16 24 18 2.7 12 1.8 13 1.9

Sand and gravel 83 28.2 38 12.9 1 0.3 16 5.4 5 1.7 7 2.4
Independent contractor:

Coal 75 59.1 34 26.8 2 1.6 10 7.9 8 6.3 8 6.3

Metal and nonmetal® 112 71.3 28 17.8 5 3.2 32 20.4 6 3.8 13 83
See footnotes at end of table. (Continued)
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Table 6-2 (Continued). Number* and annual average rate’ of fatalities associated with various types of employers and
commodities, by type of incident,* 1988-1997

Type of incident
Falling, rolling, Ignition/ Explosives
or sliding rock explosion of and breaking Unknown
Type of employer or material gas/dust agents or n.e.c. Hand tools
and commodity Number Rate  Number Rate  Number Rate Number Rate  Number Rate
All 57 1.8 35 1.1 31 1.0 27 0.9 15 0.5
Mine operator:
Coal 13 1.1 28 25 12 1.1 9 0.8 6 0.5
Metal 13 29 1 0.2 4 0.9 1 0.2 0 0.0
Nonmetal 0 0.0 0 0.0 0 0.0 1 0.4 1 0.4
Stone 16 2.4 2 0.3 7 1.0 3 0.4 3 0.4
Sand and gravel 4 1.4 1 0.3 0 0.0 6 2.0 1 0.3
Independent contractor:
Coal 4 3.2 3 2.4 2 1.6 2 1.6 1 0.8
Metal and nonmetal* 7 4.5 0 0.0 0 3.8 5 3.2 3 1.9
See footnotes at end of table. (Continued)
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Table 6-2 (Continued). Number* and annual average rate of fatalities associated with various types of employers and

commodities, by type of incident,* 1988-1997

Type of incident
Exploding
vessels under Handling

Type of employer pressure materials Fire Hoisting Inundation
and commodity Number Rate  Number Rate Number Rate  Number Rate  Number Rate
All 11 0.4 8 0.3 7 0.2 4 0.1 2 0.1
Mine operator:

Coal 3 0.3 1 0.1 4 0.4 0 0.0 2 0.2

Metal 3 0.7 0 0.0 2 0.4 1 0.2 0 0.0

Nonmetal 1 0.4 0 0.0 0 0.0 0 0.0 0 0.0

Stone 1 0.1 1 0.1 1 0.1 0 0.0 0 0.0

Sand and gravel 1 0.3 3 1.0 0 0.0 0 0.0 0 0.0
Independent contractor:

Coal 0 0.0 0 0.0 0 0.0 1 0.8 0 0.0

Metal and nonmetal® 2 13 3 1.9 0 0.0 2 1.3 0 0.0

*Note: See Appendix A, Mining Injury and Employment Statistics, for selection of fatalities.

"Computed per 100,000 full-time workers or 200 million employee hours.

*MSHA’s accident/injury/illness classification. See Appendix A, Mining Injury and Employment Statistics, for modifications.

SIncludes metal, nonmetal, stone, and sand and gravel.
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Lost-Workday Injuries

Lost-workday injury rates decreased between 1988 and 1997 in all five

commodities for mine operator workers and independent contractor

injury rates for independent contractor workers in coal follow a somewhat
different trend, with a gradual increase from 1988 through 1992, then a
slow decrease for the remainder of the period. Over the 10-year period, the
highest lost-workday injury rate was observed in mine operator workers
in coal (7.9 cases per 100 full-time workers), followed by mine operator
workers in stone (4.7 cases per 100 full-time workers), sand and gravel
(4.1 cases per 100 full-time workers), metal (3.9 cases per 100 full-time
workers), and nonmetal mining (3.7 cases per 100 full-time workers).
Among mine operator workers, the largest percentage of decrease in the
lost-workday injury rate occurred in metal mining, dropping from a
rate of 5.4 cases per 100 full-time workers in 1988 to 3.1 cases per 100
full-time workers in 1997 (a 43% decrease). Following metal mining,
the decreases in lost-workday injury rates were as follows: coal (35%),
nonmetal (31%), stone (30%), and sand and gravel mining (24%). A
46% decrease was observed for independent contractor workers in metal
and nonmetal mining, and a 6% decrease was observed for independent

contractor workers in coal mining.

The number and rate of lost-workday cases from 1988 to 1997 for various

Opverall, underground work locations exhibited both the highest numbers
and rates of lost-workday cases, whereas surface strip/open pit/quarry
operations exhibited the lowest rates. Among mine operator workers, a
combination of high numbers and rates of lost-workday cases are most
conspicuous for workers in underground coal mines, stone surface mines
(or quarries) and mills, and sand and gravel operations. Independent

contractor workers accounted for less than 6% of all lost-workday cases

powered haulage (10.9%), machinery (10.9%), and hand tools (9.5%).
These incidents accounted for 86.6% of all cases between 1988 and 1997.
Incidents involving handling materials accounted for more than one-third
of all lost-workday cases, compared with fewer than 1% of the fatalities.
Furthermore, these incidents account for 29.2% of the 6,840,987 lost
workdays, followed by slip or fall of person (20.8%) and powered haulage
(17.3%).
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Sprains to the back region accounted for the largest proportion of lost

extremities (primarily the knee), amputations of the arms or hands (primar-
ily the fingers), and fractures to the lower extremities also accounted for
a substantial proportion of lost workdays.
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Figure 6-7. Incidence rates for lost-workday cases, by type of employer and commodity, 1988-
1997. Incident rates are calculated per 100 full-time workers or 200,000 employee hours. Metal

and nonmetal includes metal, nonmetal, stone, and sand and gravel. (Source: MSHA [1999].)
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Table 6-3. Number and annual average rate* of lost-workday cases associated with various types of employers and commodities, by work

location, 1988-1997

Work location
Underground mines Surface mines
Strip/
open pit/ Other surface

Type of employer All Underground  Surface areas quarry Dredge operations’ Mills/plants
and commodity Number Rate Number Rate Number Rate  Number Rate Number Rate Number Rate Number Rate
All 170635 5.5 74264 109 6272 5.7 46396 3.6 2270 4.1 1250 4.7 40183 4.3
Mine operator:

Coal 89895 7.9 05068 119 4348 8.0 12453 3.2 9 1.7 848 5.4 65609 5.0

Metal 17622 3.9 4534 7.2 641 3.9 5152 3.1 193 4.5 214 3.3 6888 3.5

Nonmetal 9855 3.7 1528 4.4 308 5.0 1623 2.7 31 5.6 NA* NA 6365 3.8

Stone 31642 4.7 748 4.7 270 0.9 13426 4.8 66 5.6 82 3.3 17050 4.7

Sand and gravel 12059 4.1 NA NA NA NA 10106 4.1 1953 4.2 NA NA NR NR
Independent contractor:

Coal 4363 3.4 1367 121 499 2.2 1385 2.2 2 1.0 96 4.9 1014 3.8

Metal and nonmetal** 5199 33 419 7.1 206 3.4 2251 2.4 16 1.5 10 2.3 2297 4.6

*Computed per 100 full-time workers or 200,000 employee hours.
Includes culm banks, auger mining, independent shops and yards, and surface mining n.e.c.

*NA=Not applicable for this commodity.

SNR=Not reported separately. Sand and gravel operators report mill employment under strip or dredge operations.
**Includes metal, nonmetal, stone, and sand and gravel.
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Table 6-4. Number and annual average rate* of lost-workday cases and mean days lost associated with various types of employers and
commodities, by type of incident,t 1988-1997

Type of incident
Slip or fall
Type of employer All Handling materials of person Powered haulage Machinery
and commodity Number Rate MDL* Number Rate MDL Number Rate MDL Number Rate MDL Number Rate MDL
All 170,635 549  40.1 58,001 1.89 340 35679 1.15 398 18,676 0.60 635 18,647 0.60 43.0
Mine operator:
Coal 89,895 7.89  41.7 31,072 273 390 16337 143 425 10859 095 57.7 9,078 0.80 39.2
Metal 17,622 389  39.1 5975 132 320 4,067 090 404 1,591 035 59.1 1,950 043 414
Nonmetal 9,855 3.67 357 3910 1.46 277 2294 0.85 333 912 034 779 939 035 379
Stone 31,642 474  33.6 11,108 1.66  26.3 7,588 1.14  33.1 2,825 042 034 3,752 056  36.1
Sand and gravel 12,059 410 399 3,760 128 23.7 3,077 105 34.6 1,512 051  90.7 1,334 045 60.6
Independent contractor:
Coal 4363 344  49.6 1,238 098 444 1,064 083 570 515 041 512 096 055 523
Metal and nonmetal® 5199 331 558 1,598 1.02 303 1,262 0.80 54.6 462 029 1132 898 0.57 852
See footnotes at end of table. (Continued)
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Table 6-4 (Continued). Number and annual average rate* of lost-workday cases and mean days lost associated with various types of employers

and commodities, by type of incident,t 1988-1997

Type of incident
Fall of ground Stepping or Unknown
Type of employer Hand tools (from in place) kneeling on object or n.e.c. Electrical
and commodity Number Rate MDL* Number Rate MDL Number Rate MDL Number Rate MDL Number Rate MDL
All 16,134 0.52 287 10,522 034  45.0 3,446 0.11 257 3,203 0.10 388 1,571  0.05 53.4
Mine operator:
Coal 6,905 0.61 28.9 9,142 0.80 44.5 1,919 0.17 2938 1,477 013 483 916 0.08 43.4
Metal 1,835 040  33.6 806 0.18 439 404 0.09 21.7 403  0.09 375 92 0.02 462
Nonmetal 931 0.35 26.4 166 0.06 45.5 178 0.07  20.7 234 0.09 49.7 74 0.03 232
Stone 4,039  0.60  26.5 123 0.02 799 5890 0.09 19.7 664 0.10 258 251 0.04 464
Sand and gravel 1,554 053 204 6 0.00 415 193 0.07 185 256 0.09 22,6 135 0.05 0642
Independent contractor:
Coal 366 029  30.0 206 016 521 66 0.05 237 61 005 253 33 0.03 2514
Metal and nonmetal® 504 032 352 73 0.05 454 97 0.06 21.1 108 0.07 158 70 0.04 136.1
See footnotes at end of table. (Continued)
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Table 6-4 (Continued). Number and annual average rate* of lost-workday cases and mean days lost associated with various types of employers

and commodities, by type of incident,t 1988-1997

Type of incident
Falling, rolling,
Striking Nonpowered Exploding vessels or sliding rock
Type of employer or bumping haulage under pressure Fire or material
and commodity Number Rate MDL?! Number Rate MDL Number Rate MDL Number Rate MDL Number Rate MDL
All 1,504 0.05 32.8 722 0.02  44.0 398 0.01 43.6 388 0.01 331 363 0.01 86.6
Mine operator:
Coal 1,130 0.10  35.3 308 0.03 575 181 0.02 27.0 144 0.01 27.0 154 0.01 80.1
Metal 91 0.02 28.7 126 0.03 38.1 53 0.01 36.0 39 001 295 46 0.01 327
Nonmetal 55  0.02 14.0 46 0.02 306.2 22001 2331 24 0.01 282 22001 358
Stone 139  0.02 26.6 170  0.03 375 81 0.01 27.1 100 0.01 49.6 75 0.01 190.1
Sand and gravel 57 0.02 30.4 38 001 127 34 001 794 42 001 181 36 001 422
Independent contractor:
Coal 18 0.01 27.4 12 001 267 14 001 103 24 0.02 282 9 0.01 339
Metal and nonmetal® 14 0.01 4.6 22001 203 13 001 294 15 0.01 494 21 001 349
See footnotes at end of table. (Continued)
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Table 6-4 (Continued). Number and annual average rate* of lost-workday cases and mean days lost associated with various types of employers

and commodities, by type of incident,t 1988-1997

Type of incident
Ignition/explosion Exp lo.sives and Hoisting Entrapment Inundation
Type of employer of gas/dust breaking agents
and commodity Number Rate MDL* Number Rate MDL Number Rate MDL Number Rate MDL Number Rate MDL
All 307 0.01 45.3 219 0.01 139.1 160  0.01  99.5 23 0.00 469 12 0.00 114.7
Mine operator:
Coal 131 0.01 45.3 101 0.01 256 33 0.00 064.2 4 000 115.0 4 000 720
Metal 34 0.01 22.4 48 0.01 349.6 55 0.01 546 3 0.00 320 4 0.00 2283
Nonmetal 21 001 362 4 000 1515 20 0.01 63.1 1 000 15.0 2 000 70
Stone 67 0.01 59.5 44 001 977 17 0.00 436.4 8 0.00 429 2 000 805
Sand and gravel 18 001 236 2 0.00 1.5 3 000 353 2 0.00 55 0 0.00 0.0
Independent contractor:
Coal 22 0.02 53.5 12 0.01 1029 16 0.01 557 1 0.00 58.0 0 0.00 0.0
Metal and nonmetal® 14 0.01 60.8 8 001 6208 16 0.01 701 4 000 238 0 0.00 0.0

*Computed per 100 full-time workers or 200,000 employee hours.

"MSHA’s accident/injury/illness classification. See Appendix A, Mining Injury and Employment Statistics, for modifications.

*MDL = mean days lost. MDL is average number of days lost (including restricted workdays) per lost-workday case.
SIncludes metal, nonmetal, stone, and sand and gravel.
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