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INTROOUCY ION

The Federal Coal Mine Wealth and Safety Act of 19697 (amended In 1977%)
establ ished mandatory dust standards for United States underground snd surface
coal mines. Effective June 30, 1970, the average concentration of respirable dust
in the active workings of underground coal mines was to be malntained st or below
3.0 n/-’. On Dacember 30, 1972, the 3.0 .oll’ sandated dust standard was reduced
10 2.0 m/-’. On June 26, 1972, the 2.0 w/-’ stondard aino beceme effective for
surfece work sress of underground coal mines and for surface cosl mines. The Act
further stipulated that the 2.0 -u/n’ mandated standard wes to be recuced whenever
the quartz content {n the respirable dust uas greater than five percent. The
adjusted standard Is determined by dividing the percentsge of quartz fn the
respirable dust into the muber 10, which resutts {n » maximm exposure to quartx
of 100 up/e.

The reference dust sampling instrument for measuring respirable dust
concentrations with respect to the mandated stendard {s the Isleworth Type 1134
(MRE) gravimetric dust sampler. However, rexpirable dust mesasurements fn U.S.
coal wines are made using & personal sampling device thet uzes a 10 s nylon
cyclone to se=parate the dust sampled Into two fractione; » respirable fraction end
a ronrespirable fraction. Kecsuse the size fraction of the particles penetrating
the 10 v nylon cyclone (s different from the size fraction penetrating the four-
channel horfzantal elutristor used on the MRE smapler, measurements obtalined with
the personal gampling device sre multiplied by & constant factor? €1.38) to obtain
an squivalent KRE concentration.

On July 15, 1991, the Assistant Secretary of Labor directed that &
special Ingpection program be conducted {n & representative nurber of the
country's minlng operatfons. One of the main chjectives of that program was to
obteln information With respect to occupationsl exposures to respirable dust in
the nation‘s underground mining operations. The progrem resulted in occupational
expasure measurements being obtained In approximately 720 sechanized mining unite
C(cosl getting operations).

This peper presents » review of the occupational respirable dust snd
quartz exposure date thet were obtained during the Assistant Secretary's specisl
¥nspectlon program.
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DATA COMPILATION AND ANALYSIS
i xposure L]

At ench working section where a special inepection was conducted, fuli-
shift respirable dust samples were collected on five occupstions. Of the five
occupstions sampled, one was to be the “degipneted occupation= (D0) and one the
roof bolter (if & roof bolting cperation wae part of the mining operstion). For
regulatory purposes, ®designated occupation® is defined ms that occupation on a
workling section which previous sanpling hes shoun to heve the highest respirable
dust exposure. A sample wen miso collected of the intake eir being u=ed to
puring the speciatl fnepection program

ventilate the working mection.
approximatsly 4,000 sarples representative of 52 occupations were cbtalined.

Atl of the eanples collected were analyred gravimetrically end the
equivalent MRE respirable mass concentration determined, Samples with sufficlent
weight gain were slso quantitativaly snalyred for quert: content ueing Infrared
tpectroacopy‘. Flgures 1 and 2 show, respectively, the cumylative Freguency
distribution of the respirsble mass concentration determinations for the
occupational measursments snd the cumnstive frequency distribution of the quartz

of the respirable mess concentration) obtatned
from shalysis of tha occupstional sarplas.

The deta on Figure 1 show that
spproximately 11 percent of the occupational messurements ware sbove 2.0 NIII!;
and, on Figure 2, that approximetely 30 percent of the somples collected contained
greater than five percent quartz. A previously discussed, mining operations that
have greater than Five percent quertr in thelr respirable dust are required to
have thelr reapirable Oust stendard lowered.

A cosplistion of the respirable dust expasure date by wmining type s
shown bn Tables 1, 2, 5 and 4. Schematlcs fliustrating typical longwall and
contlnuous type Bminlng operations are shown on Flgures 3, &, 3 and 6. Shown on
the respective tables sre the rumber of sanples collected on each of the
ampled, the aversge concentration representative of the

determinations (as g percentege

respective occupstions &
sxpasure for that occupation and the percentage of wessurements that exceeded 2.0

am/w’. Tables $, 6 and T show = similar type of compilation for the quartl data.
The data on Table 1 for Longuall mining operations show that
approximately 25 percent of the measurements cbtained on the DO were greater then
2.0 mg/ed. The dota on Table 1 also show that the umber of times (24) the
exposure of the Jack setter occupstion (shietd setter) exceeded 2.0 lq/lls was
greater thon the nunber of tites (21) the DO exceeded 2.0 mg/s>. Analysis of the

Individuat occupational tongwsll exposure dats showed that spproximately
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50 percent of the time an occupstion other than the DO was exposed to the highest
concentration of resplirable dust.

Dsta obtained on continuous mining operations (room and piller) were
divided into two catepories: data from operations that Limit mining advance to
6.1 meters (20 feet) befors taking measures to support the roof (Table 2), and
data from operstions that have been grented permission to mine to depths greater
than 6.1 meters (referred to as decp tut mining) before supporting the roof
(Table 3). A schematic {llustrating the deep cut method of mining iz shown on
Figure 6. Operations that mine to depths greater than 6.1 meters before
supporting the roaf typically employ inertfal dust coltectors (scrubbers) on the
mining mechine and use remote control to operate the machine. The remate control
enables the continuous miner operator, the DO, to be potitioned {n clean alr that
s belng uned to ventiiate the working place, snd the scrubber reduces the smount
of cust exiting the working place. Therefare, the designated oceupation's
exposure on these operations would be expected to be less than the designated
occu:‘-tlon'n exposure on operatioms (imiting mining edvance to 4.1 meters.
Camparison of the dats on Vables 2 end 3 conflrme this expectstion. Yhe
percentage of occupational exposures exceeding 2.0 NIJ was asven percent greater
on operations Limiting mining sdvance to 6.1 meters. This seven percent
difference éa sipnificent becaume there are mpproximataly 1.8 times more
continuous mining operstions that Limit thelr advance to 6.1 meters, before
{nataliing roof e.pports, than operations sdvancing to depthe greater then
6.1 meters.

the dats obtained for occupational exposures on conventlonal mining
operations (Table 4) show that epproximately 27 percent of the exposures mensured
on the ﬂlﬂﬂw machine operator, the designated occupation, were greater than
2.0 mg/w”. The data obteined on convent lonal mining operations slso show that, in
peneral, the percentsge of occupational expotures that sxcesded 2.0 l-n/ll3 wag
grester than for elther the {ongusll orf continuous methods of mining.

As previcusly etated, Tables 5, 6 ond 7 respectively show the compiletion
of quartz exposure dats of the different mining methods. The compilation shows
the percentage of messursments, by occupation For each method of mining, that had
quartz percentages that respectively exceeded 5, 10 snd 15 percent quertz. The
data show that: for tongwall ilniw operations (Table 5), approximately 16 percent
of the measurements obtained on the {ongwall operators and Jack getters hed o

quartz percentage greater than $ percent; for continuous mining operations (Table
6), eppraximately €0 percent of the sanples obtained on the continuous miner snd
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his helper snd more than $3 percent of the samples for those occupations involved
16 the roof bolting operstion contained greater than five percent quartr; end,

thet for operatlions ewploying conventional mining methods (Table T), spproximately
10 percent of the samples collected on sll occupationt except the roof bolter had TABLE 1.

3 Drosuacs

a guartz content greaster than five percent. for the roof bolter occupation O LONGWALL LG DPERATIONS

7 t of the somples had riz tent eater than five percent. « l WOLRER OF AVERATE &nlultam

37 percent o amp/ qus contents gr an pe R i

SUMMARY
fictween July 15 and October 30, 1991, » speclal nvestigation wes < mm’m ol .y b
conducted in U.$. Underground casl mines to assess occupational exposures to cosl hangwet Oneran ) 14 “
wine dust. The study showed that shile approximetely 89 percent of the Liaox sTren o ' "
occupat ional exposures to respirable coal mines dust were less than 2.0 wl-i’. ' " Oparnins : ;: :
approximately {8 percent of the face occupations sssociated with the shearing end .. R on
Jack metting processes on longwall mining operations, 21 percent of the continuous "ot THAN 20 FEET
miner operators, helpers and roof bolters on continuous mining operetions . mwm
employing an exhausting face ventilation eystem snd 26 percent of the loading and OCCUPATION BAMPLES | mgreny 1 2oegwr |

cutting machine operators on conventionel mining operations hed expotures greater . CONTIMUOUS some OPERATON ~ ase “ n

than 2.0 ma/m>. It aleo showed that o high percentage of the semples collected on :"“u:_:""‘m :;f :; n

the continuous miner operstor and roof bolter occupations contained greater then . ‘asse Sica soLTER- a5 “
five percent quartz, AOOF BOLTER HELPER 22 n
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