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| nt roducti on

The use of diesel-powered equi pnent in underground coal m nes has
resulted fromthe need for machines with greater power and
mobility than el ectric-powered equi pnent can provide. Diesel

equi pnent has denonstrated its ability to neet these needs in a
wi de range of applications. It has been successfully enployed in
powering utility trucks and personnel carriers where nobility is
the prime concern and in haul age equi prent where hi gh power
output is needed. Further, diesel equipnent is used not only in
outby areas but it has al so been devel oped to neet MSHA' s
permssibility requirenments for use inby. Diesel-powered

equi pnent's major inpact in mning; however, has been in its use
as longwal | support equipnent. Diesel-powered equi pnent has
contributed to the trend of increasing productivity of |ongwall

m ni ng operations.

The benefits of diesel-powered equi pnent have been recogni zed,

but so too have the unique safety and heal th hazards associ at ed
with the its use. The use of diesel equipnent has raised
concerns over the fire and expl osion potential presented by these
machi nes as well as concerns over the possible adverse health
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af fects of diesel exhaust em ssions. The uni que hazards
presented by di esel machi nes can be successfully controll ed;
however, through their proper design, operation, and maintenance.
Further, MSHA has issued proposed regulations to specifically
address the hazards associated with the use of diesel equipnent.

Di esel - Power ed Equi pnment Regul ati ons

Currently, there are no regul ations specific to the use of

di esel - powered equi pnent in underground coal mnes. Title 30,
Code of Federal Regul ations, or 30 CFR, does contain general
safety and health regul ations that cover the use of equi pnent
regardl ess of its power source. Consequently, these requirenents
are applied to diesel-powered equi pnent. MSHA also typically
requires that mne operators specify the use of any diesel

equi pnent in the mne's ventilation plan. The ventilation plan
is then approved wth controls on the diesel equipnent.

The nost significant control placed on diesel equipnent through
the ventilation plan is that only 30 CFR, Part 36 approved,
perm ssi bl e equi prent can be used where perm ssible electrical
equi pnent is required. Part 36, entitled "Mbile D esel - Powered
Transportation Equi pnent for use in Gassy Noncoal M nes and
Tunnel s" contains requirenents covering nmachi ne safety features
such as brakes as well as fire, explosion, and exhaust em ssions
requi renents. Although Part 36 is intended for noncoal m nes,
the only requirenment in Part 36 that is not applicable to coal
mnes is the maxi nrum al | owabl e surface tenperature it permts.
For noncoal mnes, Part 36 limts the maxi num al | owabl e surface
tenperature of the engine to 204EC. This is not acceptable for
coal mnes since sone types of coal can ignite below this
tenperature. MSHA policy limts the maxi num engi ne surface
tenperature of diesels used in coal mnes to the sane 150EC |imt
applied to permssible electrical equipnment used in coal m nes.
All of the other Part 36 requirenents are as applicable and
provi de protection regardl ess of whether the equipnent is
operated at inby areas of coal mnes or at inby areas of noncoal
m nes.

In many cases, other controls are established in the mne's
ventilation plan to al so cover the use of non-perm ssible, outby
di esel equipnment. These controls include m ninmumventilation
requi renents, exhaust gas sanpling, and specific requirenments on
the operation of this diesel equipnent.

Al though the ventilation plan is used to control the use of

di esel equi pnent in underground coal mnes, the |lack of uniform
di esel specific requirenents has led to concerns that the
potential safety and health hazards of diesel equipnent are not
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bei ng adequat el y addressed. Because of these concerns, the
secretary of |abor established the D esel Advisory Commttee.
This commttee provided recommendati ons on safety and health
standards for diesel-powered equi pnent in underground coal m nes.
MSHA acted on the commttee's recommendati ons and publi shed
proposed rul es containing approval, safety, and exposure
monitoring requirenents for diesel-powered equi pnent. These
regul ati ons are being devel oped through the rul e maki ng process.
MSHA has requested and has received public conmments on the
proposed regul ati ons. These comments nust now be addressed and
the required regul atory inpact anal yses conpl et ed.

Use of Diesels

Trends in the use of diesel equipnment were determ ned from

anal ysis of CMS&H | nspector reports on diesel equipnment in
operation at the mnes they inspect. This data has been conpil ed
to form MSHA's Di esel Inventory. For each diesel unit, the

I nventory lists the mne's identification nunber and nane, and
the mne's i.D. nunber for the machine. Machine information such
as the manufacturer, the machine type, and its nodel nunber,
serial nunmber, and date of manufacture are listed. For the

di esel engine, the engine's manufacturer and the engine's nodel
nunber are listed. The MSHA Part 36 approval nunber is
specified, if it is a perm ssible machine. The type of |ighting
system used on the machine is also specified. Any inspector's
comments on special machine features such as any field

nodi fications made to the machine are listed at the end of each
entry.

As of July 20, 1993, the Diesel Inventory listed 2227 units of
all types of diesel-powered equipnment. This equipnment was

| ocated at 156 mnes. O these 156 m nes, 124 are conventi onal
m nes and 32 are longwall mnes. The nost telling trend in the
use of diesel equipnment is the division of equipnment between
conventional and longwall mning operations. Approximtely 44%
of the 2227 units of diesel equipnment is concentrated at the 32
l ongwal | m ning operations. This breaks down to an average of 31
units at each of the 32 longwall m nes conpared to an average of
only 10 units at each of the other 124 conventional mnes. The
range in the nunber of machines used in conventional conpared to
longwall mning is simlar. In conventional m nes the nunber of
di esel machines ranges froma low of 1 to a high of 96 and in

| ongwal | operations the nunber of nmachines ranges from2 to 117.

The demand for powerful and highly nobile | ongwall support
equi pnent has resulted in the three to one ratio in the average
nunber of diesel machines used in |ongwall conpared to
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conventional mnes. The extensive use of diesel equipnent
reflects its role in the increasing productivity of |ongwall
oper ati ons.

Gowh in the Use of D esel Equipnent

The Diesel Inventory indicates that from 1988 through 1992, over
648 units of all types of new di esel equi pnent have been

i ntroduced into underground coal mnes. The total nunber of new
units placed in use each year averages 130.

The nost recent data on their growmh rate indicates that the
nunber of diesel units has grown on average by approximtely 9%
per year. During this sane tinme period, 33 additional m nes
began using di esel equi pnent for an average annual growh of 7%

Di esel Equi pnent Types

O the 2227 units listed in the D esel Inventory the six major
types of equipnment are | oconotives which account for 4% of the
total; tractors for 6% haul trucks for 10% LHD s for 17%
utility trucks for 19% and, personnel carriers for 30% Al

ot her types of equi pnent such as air conpressors, anbul ances,
crane trucks, forklifts, generators, graders, |ongwall conponent
retrievers, lube units, and wel ders account for the remaining
14% The types of machines used in |ongwall and conventi onal
mning are nearly identical as is the proportion of the types of
machi nes used. The only slight difference is that approxi mately
3% nore LHD s are used in conventional than |ongwall operations.
It is noted that for the total Diesel Inventory, utility trucks
and personnel carriers account for alnost half of the diesel

equi pnrent in use. A nore significant trend; however, can be seen
in the percentage of new machi nes introduced from 1988 t hrough
1992. \When considering this group the nobst nunerous types of
equi pnent are still the utility trucks and personnel carriers but
their percentage of the total is nmuch greater. Utility trucks
account for 24% of the total new machi nes and personnel carriers
account for 42% Conbi ned, these two types of equi pnment account
for two thirds of the new nmachi nes being placed in use each year.
These two types of vehicles are significant not only because they
are the fastest growi ng types of equi pnent but al so because of
how they are treated under the proposed diesel regul ations.

D esel Equi pnent Categories

One of the recommendations of the Diesel Advisory Conmttee was
that a specific classification, limted to outby or
nonperm ssi ble, |light duty equi pnrent, be established. The
proposed regul ati ons subsequently included requirenents for a
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category of equipnent referred to as "Limted Class". This is
general ly comrercial equi pnment, designed for use outside of the
m ning industry. An exanple would be a conmmon, half-ton, diesel-
powered pick up truck. Under the proposed regulations this

equi pnent woul d be required to have extensive safety features but
woul d not require a formal MSHA approval .

Limted class equipnment is alnost exclusively used as utility
trucks and personnel carriers. These vehicles are relatively

I nexpensi ve, can be readily adapted to m ne use, and have a short
life span. The nunber of machines currently being used which
could neet the proposed rule's definition of limted class has
been grow ng faster than other categories of equipnment. Machines
whi ch coul d neet the proposed definition of limted class

equi pnment account for an average of 49 units or approxi mately 38%
of the total new nmachines introduced each year. |In conparison
other non-limted class or large outby utility trucks and
personnel carriers, account for an average of only 36 machi nes or
28% of the total introduced each year. Overall, limted class
equi pnent nmakes up approximately 27% of the equi pnent listed in
the total Diesel Inventory.

Anot her maj or category of equipnent is the inby or perm ssible
machi nes approved under Part 36 of 30 CFR  Most of the
perm ssi bl e machi nes placed i n use have been either haul trucks
or LHD's. These two types of perm ssible machi nes have been

i ntroduced at an average of 22 machi nes each year. This accounts
for approximately 17% of the total new machi nes introduced.
Overall, Part 36 approved equi prent nmakes up approxi mately 22% of
the equipnment in the total Diesel Inventory. This category has
been grow ng at an average of approximately 3% per year.

The safety features required on perm ssible nmachines result in
both a high initial cost and a high maintenance cost. They al so
require additional attention by MSHA enforcenent personnel. The
additional safety features require mne operators pay nmuch nore
attention to these nmachines than sim |l ar nonperm ssi bl e machi nes.

To assist mne operators and CVBS&H i nspectors in insuring the
safe operation of perm ssible machines, permssibility checklists
are provided by the machi ne manufacturer. These checklists are
devel oped as Part of MSHA' s approval process. The checklists
provide a straightforward nmeans to insure the proper operation of
the key safety features of perm ssible equipnment. The checklists
include itens such as a field test of the machine's braking
ability, checks of the engine's fire and expl osi on prevention
features, and checks of the machine's perm ssible electrical
devices such as the alternator and lights. MSHA provides
training to inspectors and mne personnel on the use of
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permssibility checklists as request ed.

After separating the Ilimted class and perm ssi bl e categories of
machi nes out of the Diesel Inventory, nearly all of the remaining
units are specially designed m ning machines, simlar in types to
perm ssi bl e equi pnment, but without the fire and expl osion
protection features required on perm ssible machines. This
category of |arge outby equi pnent nakes up approxi mately 45% of
the machines listed in the D esel Inventory. The remaining 6% of
the equi pnment in the D esel Inventory consists of m scell aneous
machi nes such as anbul ances, generators, and | ube units.

Current Safety and Heal th Probl ens

In an attenpt to analyze recurring problens with the use of

di esel equipnent, citations issued in MSHA's Coal M ne safety and
Health (CVB&H) District 9 were reviewed. District 9 was chosen
because it contains the | argest nunber of diesel-powered machi nes
of any CVMB&H District. A total of 484 citations issued over the
period of January 1989 through March 1992 were revi ewed. These
citations were issued to mne operators for using diesel

equi pnment not in conpliance with existing safety and health
regul ati ons.

A breakdown of the citations reveal ed that the single |argest
group, approximately 28% had been issued under section 75.400 O
30 CFR.  This section, entitled Accunul ati ons, requires that
"...Loose coal, and other conbustible materials, shall be cleaned
up and not be permtted to accunulate in active workings, or on
el ectrical equipnent therein." For all accumul ations reported,
approximately 77% were found on hot surfaces such as the engine,
transm ssion, or exhaust system The type of equi pment nobst
often cited was the LHD which accounted for approximately 41% of
t hese citations.

The next |argest nunber of citations were issued under
subsections of 75.1722 "Mechani cal Guards" and 75.1725 "Machi nery
and Equi prent"”. Conbi ned, these sections which cover nechani cal
features of the machi nes, accounted for approximately 22% of the
citations issued. A mgjority of these citations were concerned
with the lack of guards on radiator fans, inadequate or

i nproperly adjusted brakes, and inoperative safety systens on
perm ssi bl e di esel equipnment. LHD s, which accounted for
approximately 33% of the total, was again the machi ne type nost
cited.

The remaining citations were witten under sections covering
ventilation, other safeguards, perm ssible electrical equipnent,
and fire protection. Approximately 18% of the citations were
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witten under subsections of 75.300 Dealing with ventilation. As
previously noted, the use of diesel equipnment is controlled
through the mne's ventilation plan; therefore, many citations
were witten under this section. Most of these citations
required correction of inoperative safety systens on perm ssible
equi pnrent and correction of engine em ssions problens. LHD s
showed up again, as the largest group cited, with 54% of the
total. Approximtely 12% of the citations were witten under
subsections of 75.1403, "OQther Safeguards”. Most of these
citations dealt with the failure to chock wheels and i noperative
el ectrical systens. The trend continues with LHD s as the

| argest group cited with 26% of the total. Approximately 10% of
the citations were issued under subsections of 75.500

"Perm ssible Electrical Equipnment” for defects in the electrical

conponents installed on diesel machines. |In this group, LHD s
tied wwth haul trucks for the type of equi pnent with the nost
citations. Each accounted for 33%of the total. And finally,

approximately 10% of the citations were witten under subsections
of 75.1100 "Fire Protection"” for inoperative fire extinguishers.
Here too, LHD equipment was the | argest group, accounting for 31%
of these citations.

The nunber of problens found by CVS&H and the various regul ations
cited, confirnms the need for clearer, nore specific requirenents.
A concern with the nunber of citations issued on LHD s al so
arises. Although LHD s account for only 17% of the equipnent in
the Diesel Inventory, they account for the | argest group of al
citations, when sorted by equipnment type, with 38% of the total.
The anal ysis of the citations by equipnment type indicates that

m ne operator's had a significantly greater problem maintaining
and using LHD s in a safe and healthful condition than the other
types of equi pment.

Di esel Fire Accidents

The accunul ation of conbustible material, the inoperative safety
systens on perm ssi bl e equi pnent, the electrical problens, and
the presence of inoperative fire extinguishers accounted for the
vast majority of citations issued on diesel machines. Al of
these conditions directly increase the potential fire and

expl osi on hazard.

MBHA has studi ed occurrences of fires on diesel -powered equi pnent
used in both surface and underground coal m nes. Reportable
fires, which are fires lasting 30 mnutes or |onger, occurring on
under ground di esel equi pnent have been too few to provide
adequate information to determ ne their causes. Although the
proposed di esel regul ations cover only underground di esel m ning
equi prent, fires on surface diesel mning equi pnent are nore
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numer ous and provide a neans to understand the potential causes
for fires on sim/lar underground equi pnment.

Reports of 121 fires over the el even year period covering 1982

t hrough 1992 were reviewed. These 121 fires include reportable
fires and al so shorter duration fires, that were voluntarily
reported by m ne operators. An approxi mate breakdown of the
fires by machine type indicates that 32% of the fires occurred on
LHD s, 26% occurred on haul trucks, 15% occurred on dozers, 7%
occurred on scrapers, 5% occurred on utility trucks, and vari ous
ot her equi pnent accounted for the remaining 15% of the fires.

Ceneral information on surface equi pnment popul ati ons indicates
that LHD s account for a disproportionally |arger nunber of the
fires. Problems with LHD s noted during the review of citations
on under ground equi prent apparently also extend to surface

equi pnent. Dozers and scrapers appear to have |less than the
nunber of fires that would be expected fromtheir popul ati ons.

Determ ning the cause of these fires is difficult since the cause
was not determ ned, or otherwi se reported, in 70% of the
accidents. However, the source of fuel in approxi mtely 50% of
the fires was reported as a | eaking hydraulic or fuel |ine.

It is noted that the ignition of |eaking oil or fuel is nmuch nore
i kely on surface than underground equi pnent because surface

equi pnent generally operates at a higher duty factor, has a

hi gher horsepower, and carries relatively greater anounts of
hydraulic fluid and fuel. The higher duty factor and horsepower
provi de for higher tenperatures of the exhaust systens of surface
equi pnent. These tenperatures can be well above the auto-
ignition tenperature of diesel fuel and nost hydraulic fluids

whi ch can | eak onto the exhaust systens. The factors which

i ncrease the chance for fires on surface equi pnent are addressed
in the proposed regulations to prevent them fromintroducing the
same hazard on underground equi pnent.

Sunmmary

Both the current use of diesel equipnent and its growmh are keyed
to its support role in longwall mning. The gains in
productivity made in longwall mning reflect the benefits

provi ded by di esel - powered equi pnent.

The types of diesel equipnment used in mnes is varied, but the
maj or types are |oconotives, tractors, haul trucks, LHD s,
utility trucks, and personnel carriers. Personnel carriers are
the fastest growing type. The inportant categories of diesel
equi pnent are limted class equi pnent, Part 36 perm ssible
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equi pnent, and | arge outby equi pnent. Equi pnment which coul d neet
the proposed limted class requirenents is the fastest grow ng
category of equi pnent. Perm ssible equi pnent requires much
greater attention to insure its safe operation. And finally,

| arge out by equi pnment accounts for approximately half of the

di esel machines in the D esel Inventory.

The vast majority of problenms with diesel equipnent cited by
CVB&H are directly related to the fire and expl osi on hazards

whi ch di esel equi pnment can pose. An analysis of fires on diesel-
power ed equi pnent al so supports the need for enphasis in the
final regulations on controlling the fire hazard presented by

t hese machi nes.

Di esel - power ed equi pnment does present unique safety and health
concerns. Further, LHD s appear to pose nore problens than other
types of diesel equipnment. The proposed regul ations; however,
will clarify the requirenents, making it easier for CVMB&H and

m ne personnel to insure the safe and heal thful use of all diesel
equi pnent .

Future of D esel Equi pnent

Looking into the future, diesel equipnent will likely continue to
play a major role in support of longwall mning. The nunber of

di esel machines in use will likely continue growing, in the short
term at about 9% per year. In the long term diesel equipnent's
growh will be dependent on general econom c conditions and, nore
i nportantly, any change in | ongwall production and the conti nual
need for diesel equipnent for |ongwall support.



