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April 9, 1998

Part I

Department of Labor

Mine Safety and Health Administration

30 CFR Parts 72 and 75
Diesel Particulate Matter Exposure of

Underground Coal Miners; Proposed Rule

17491



DEPARTMENT OF LABOR
M ne Safety and Health Adm nistration
30 CFR Parts 72 and 75
RIN 1219- AA74
Di esel Particulate Matter Exposure of
Under ground Coal M ners
ACENCY: M ne Safety and Health Adm nistration (MSHA), Labor.
ACTI ON:  Proposed rul e.
SUVMARY: This proposed rule would establish new health
standards for underground coal m nes that use equi pnent
power ed by diesel engines.

This proposal is designed to reduce the risks to
underground coal mners of serious health hazards that are
associated wth exposure to high concentrations of diesel
particulate matter (dpnm). DPMis a very small particle in
di esel exhaust. Underground mners are exposed to far higher
concentrations of this fine particulate than any other group
of workers. The best avail able evidence indicates that such
hi gh exposures put these mners at excess risk of a variety
of adverse health effects, including |lung cancer.

The proposed rule for underground coal m nes would
require that mne operators install and naintain high-
efficiency filtration systens on certain types of diesel-

power ed equi pnent. Underground coal m ne operators woul d



al so be required to train mners about the hazards of dpm
exposur e.
By separate notice, MSHA will soon propose a rule to

reduce dpm exposures in underground netal and nonnetal m nes.

DATES:. Conmments nust be received on or before August 7, 1998.
Submt witten comments on the information collection

requi renents by August 7, 1998.

ADDRESSES: Comments on the proposed rule may be transmtted
by electronic mail, fax, or mail, or dropped off in person at
any MSHA office. Coments by electronic mail nmust be clearly
identified as such and sent to this e-mail address:

coment s@msha. gov. Comments by fax nust be clearly
identified as such and sent to: MSHA, Ofice of Standards,
Regul ati ons, and Vari ances, 703-235-5551. Send mail comments
to: MSHA, Ofice of Standards, Regul ations, and Vari ances,
Room 631, 4015 W/ son Boul evard, Arlington, VA 22203-1984, or
any MSHA district or field office. The Agency will have
copi es of the proposal available for review by the mning
comunity at each district and field office location, at the
Nati onal M ne Safety and Health Acadeny, and at each
techni cal support center. The docunent wll also be
available for loan to interested nenbers of the public on an

as needed basis. MSHA will also accept witten coments from



the mning comunity at the field and district offices, at
the National Mne Safety and Heal th Acadeny, and at technical
support centers. These coments will becone a part of the
official rulemaking record. Interested persons are
encouraged to supplenent witten coments with conputer files
or disks; please contact the Agency wth any questions about
format.

Witten comments on the information collection
requi renents may be submtted directly to the Ofice of
I nformati on and Regul atory Affairs, New Executive Ofice
Bui l ding, 725 17th Street, NW, Rm 10235, Wshington, D. C
20503, Attn: Desk Oficer for MSHA
FOR FURTHER | NFORMATI ON CONTACT: Patricia W Silvey,
Director; Ofice of Standards, Regul ations, and Vari ances;
MBHA; 703-235-1910.
SUPPLEMENTARY | NFORNVATI ON:

|. Questions and Answers About this Proposed Rul e.

(A) CGeneral Information of Interest to the Entire

M ni ng Communi ty.

(1) What Actions are Being Proposed?

MSHA has determ ned that action is essential to reduce
the exposure of mners to a harnful substance emtted from
di esel engines -- and that regul ations are needed for this

pur pose in underground mnes. This notice proposes



requi renents for underground coal m nes; by separate notice,
MSHA wi | | soon propose a rule for underground netal and
nonnet al m nes.

The harnful substance is known as diesel particulate
matter (dpm). As shown in Figure I-1, average concentrations
of dpm observed in dieselized underground m nes are up to 200
times as high as average environnental exposures in the nost
heavily polluted urban areas and up to 10 tinmes as high as
medi an exposures estimated for the nost heavily exposed
wor kers in other occupational groups. The best avail able
evi dence indicates that exposure to such high concentrations
of dpmputs mners at significantly increased risk of
incurring serious health problens, including |ung cancer.

The goal of the proposed rule is to reduce underground
m ner exposures to attain the highest degree of safety and

heal th protection that is feasible.



Figure I-1:
Conpar ati ve Exposures (Fg/m¥)?
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! Range of average dpm exposures observed at various mines for underground and surface miners compared

to range of average exposures reported for other occupations and for urban ambient air. Averages are represented by
median observed within mines for mine workers, by median as estimated with geometric mean reported for other
occupations, and, for ambient air in urban environments, by the monthly mean estimated for different months and
locations in Southern California. The range estimated for urban ambient air isroughly 1 to 10 Fg/ms. See part 111 for
more detailed information.

Throughout this preamble, exposure information is presented in terms of "whole diesdl particulate”. Moreover,
the information is presented in units of micrograms (Fg) per cubic meter of air. However, in many of the references
cited, exposure measurements may be expressed as milligrams (mg) per cubic meter of air.

1 mg/m?® = 1 milligram per cubic meter of air

1 Fg/m*= 1 microgram per cubic meter of air

1 milligram = 1000 micrograms.
To convert from milligrams to micrograms, multiply by 1000 -- or move the decimal point three placesto theright. For
example, 0.15 mg/m® =150 Fg/m?.



I n underground coal mnes, MSHA's proposal would require
the installation of high-efficiency filters on diesel - powered
equi pnent to trap diesel particles before they enter the m ne
at nosphere. Follow ng 18 nonths of education and techni cal
assi stance by MSHA after the rule is issued, filters would
first have to be installed on perm ssible diesel-powered
equi pnrent. By the end of the follow ng year (i.e., 30 nonths
after the rule is issued), such filters would al so have to be
install ed on any heavy-duty outby equi pnent. No specific
concentration limt would be established in this sector; the
proposed rule would require that filters be installed and
properly maintained. M ner awareness training on the hazards

of dpm woul d al so be required.

MSHA is not at this time proposing a rule applicable to
surface mnes. As illustrated in Figure I-1, in certain
situations the concentrations of dpm at surface m nes may
exceed those to which rail, trucking and dock workers are
exposed. Problemareas identified in this sector include
production areas where mners work in the open air in close
proximty to | oader-haul ers and trucks powered by ol der, out-
of -tune di esel engines, or other confined spaces where diesel
engi nes are running. The Agency believes, however, that

these problens are currently limted and readily controlled



t hrough educati on and techni cal assistance. Using tail pipe
exhaust extenders, or directing the exhaust across the engine
fan, can dilute the high concentrations of dpmthat m ght
ot herwi se occur in areas imedi ately adjacent to m ning
equi pnent. Surface mne operators using or planning to
switch to environnmentally conditioned cabs to reduce noise
exposure to equi pnent operators mght also be able to
incorporate filtration features that woul d protect these

m ners from high dpm concentrations as well. Conpleting

al ready pl anned purchases of new trucks containing cl eaner
engi nes may al so help reduce the isolated instances of high

dpm concentrations at such m nes.

The Agency would |ike to enphasize, however, that
surface mners are entitled to the sanme |evel of protection
as other mners, and that the Agency's risk assessnent
i ndi cates that even short-term exposures to concentrations of
dpm | i ke those observed may result in serious health
probl enms. Accordingly, in addition to providing education
and technical assistance to surface m nes, the Agency wl|
al so continue to evaluate the hazards of diesel particulate
exposure at surface mnes and will take any necessary action,
i ncluding regulatory action if warranted, to help the m ning

community mnimze any hazards.

(2) How is this Notice of Proposed Rul enaki ng Organi zed?




The proposed rule for underground coal m nes can be
found at the end of this Notice. The remainder of this
preanble to the proposed rule ("Supplenmentary |Information")

describes the Agency's rationale for what is being proposed.

Part | consists of twelve "Questions and Answers." The
Agency hopes they will provide nost of the information you
will need to fornulate your comments. The first ten of these
(Section A) cover general topics. The last two (Section B)
contain additional detail about the proposed rule for the
under ground coal sector, and a discussion of two alternatives
on which the Agency would particularly |ike additional
coment . Part |1 provides sonme background information
on nine topics that are relevant to this rulemaking. In
order, the topics covered are: (1) the role of diesel-powered
equi pnent in mning; (2) the conposition of diesel exhaust
and di esel particulate; (3) neasurenent of diesel
particul ate; (4) reducing soot at the
source -- EPA regul ation of diesel engine design;

(5 limting the public’ s exposure to soot -- EPA anbient air
quality standards; (6) controlling diesel particulate

em ssions in mning -- a tool box;

(7) existing mning standards that Iimt mner exposure to

occupational diesel particulate em ssions; (8) how ot her



jurisdictions are restricting occupational exposure to diesel
soot; and (9) MSHA's initiative to limt mner exposure to

di esel particulate -- the history of this rul emaki ng and
related actions. Appended to the end of this docunent is a
copy of an MSHA publication, "Practical Ways to Reduce
Exposure to Di esel Exhaust in Mning -- A Tool box," which

i ncl udes additional information on methods for controlling

dpm and a gl ossary of terns.

Part 11l is the Agency's risk assessnent. The first
section presents the Agency's data on current dpm exposure
| evel s in each sector of the mning industry. The second
section reviews the scientific evidence on the risks
associ ated with exposure to dpm The third section eval uates
this evidence in light of the Mne Act's statutory criteria.

Part IV is a detail ed section-by-section explanation and
di scussion of the elenents of the proposed rule.

Part V is an analysis of whether the proposed rule neets
the Agency's statutory obligation to attain the highest
degree of safety or health protection for mners, with
feasibility a consideration. This part begins with a review
of the law and a profile of the coal industry's economc
position. This next part explores the extent to which the
proposed rule is expected to inpact existing concentration

l evel s, reviews significant alternatives that m ght provide



nmore protection than the rul e being proposed but which have
not been adopted by the Agency due to feasibility concerns,
and then discusses the feasibility of the rule being
proposed. Part V draws upon a conputer simulation of how the
proposed rule in underground coal mnes is expected to inpact
dpm concentrations; accordingly, an Appendix to this

di scussion provides information about the sinulation

met hodol ogy. The sinul ati on net hod, which can be perforned
using a standard spreadsheet program can be used to nodel
conditions and control inpacts in any underground m ne;
copies of this nodel are available to the mning community

f rom MSHA.

Part VI reviews several inpact analyses which the Agency
is required to provide in connection with a proposed
rul emeki ng. This information sunmarizes a nore conplete
di scussion that can be found in the Agency's prelimnary
Regul at ory Econom c Analysis (PREA). Copies of this docunent
are available fromthe
Agency and will be posted on the MSHA Wb site
(http://ww. nsha. gov).

Part VIl is a conplete list of publications referenced

by the Agency in the preanble.

(3) Wat Evidence does MSHA Have that Current Underground

Concentrations of DPM Need to be Controll ed?

10



The best avail abl e evidence MSHA has at this tinme is
that m ners subjected to an occupational lifetine of dpm
exposure at concentrations we presently find in underground
m nes face a significant risk of material inpairnment to their

heal t h.

It has been recognized for sone tinme that m ners working
in close contact wth diesel em ssions can suffer acute
reactions -- e.g., eye, nose and throat irritations -- but
guestions have persisted as to what conponent of the
em ssions was causi ng these probl ens, whether exposure
i ncreased the risk of other adverse health effects, and the

| evel of exposure creating health consequences.

In recent years, there has been growi ng evidence that it
is the very small respirable particles in diesel exhaust
(dpm) that trigger a variety of adverse health outcones.
These particles are generally less than one-mllionth of a
meter in diameter (submcron), and so can readily penetrate
into the deepest recesses of the lung. They consist of a
core of the elenent carbon, with up to 1,800 different
or gani ¢ conpounds adsorbed onto the core, and sone sulfates
as well. (A diagram of dpmcan be found in part Il of this
preanble -- see Figure 11-3). The physiol ogi cal nechani sm by
whi ch dpmtriggers particular health outconmes is not yet

known. One or nore of the organic substances adsorbed onto

11



the surface of the core of the particles nay be responsible
for sone health effects, since these include many known or
suspect ed nut agens and carci nogens. But sone or all of the
health effects m ght also be triggered by the physical
properties of these tiny particles, since sonme of the health
effects are observed wth high exposures to any "fine

particul ate," whether the particle conmes from di esel exhaust

or anot her source.

There is clear evidence that exposure to high
concentrations of dpmcan result in a variety of serious
health effects. These health effects include: (i) sensory
irritations and respiratory synptons serious enough to
distract or disable mners; (ii) death from cardi ovascul ar,
cardi opul nonary, or respiratory causes; and (iii) lung
cancer.

By way of exanple of the non-cancer effects, there is
evi dence that workers exposed to di esel exhaust during a
single shift suffer material inpairnment of |lung capacity. A
control group of unexposed workers showed no such inpairnent,
and workers exposed to filtered diesel exhaust (i.e., exhaust
fromwhich nuch of the dpm has been renoved) experienced, on
average, only about half as nuch inpairnment. Moreover, there
are a nunber of studies quantifying significant adverse

health effects -- as neasured by | ost work days,

12



hospitalization and increased nortality rates -- suffered by
t he general public when exposed to concentrations of fine
particulate matter |like dpmfar |ower than concentrations to
whi ch sonme mners are exposed. The evidence fromthese fine
particul ate studies was the basis for recent rul emaking by
the Environnmental Protection Agency to further restrict the
exposure of the general public to fine particulates, and the
evi dence was given very w despread and cl ose scrutiny before
that action was nmade final. O particular interest to the
mning conmmunity is that these fine particul ate studies

i ndicate that those who have pre-existing pul nonary probl ens
are particularly at risk. Many individual mners in fact
have such pul nonary problens, and the m ning popul ation as a
whol e is known to have such conditions at a higher rate than

t he general public.

Al t hough no epi dem ol ogi cal study is flaw ess, nunerous
epi dem ol ogi cal studi es have shown that |ong term exposure to
di esel exhaust in a variety of occupational circunstances is
associated wth an increased risk of lung cancer. Wth only
rare exceptions, involving relatively few workers and/ or
observation periods too short to reliably detect excess
cancer risk, the human studi es have consistently shown a
greater risk of lung cancer anong workers exposed to dpmthan

anong conpar abl e unexposed workers. Wen results fromthe

13



human studies are conbined, the risk is estimated to be 30-40
percent greater anong exposed workers, if all other factors
(such as snoking habits) are held constant. The consistency
of the human study results, supported by experinental data
establishing the plausibility of a causal connection,

provi des strong evidence that chronic dpm exposure at high

| evel s significantly increases the risk of lung cancer in

humans.

Moreover, all of the human occupational studies
i ndi cating an increased frequency of lung cancer anong
wor kers exposed to dpm i nvol ved average exposure |evels
estimated to be far below the | evels observed in underground
mnes. As noted in Part 11, MSHA views extrapol ations from
ani mal experinents as subordinate to results obtained from
human studies. However, it is noteworthy that dpm exposure
| evel s recorded in sone underground m nes have been within
t he exposure range that produced tunors in rats.

Based on the scientific data available in 1988, the
National Institute for Cccupational Safety and Health (N OSH)
identified dpmas a probable or potential human carci nogen
and recomended that it be controlled. Oher organizations
have made sim | ar recommendati ons.

MSHA carefully evaluated all the evidence available in

light of the requirenents of the Mne Act. Based on this

14



eval uati on, MSHA has reached several concl usions:

(1) The best avail able evidence is that the health
effects associated with exposure to dpmcan materially inpair
m ner health or functional capacity.

(2) At |levels of exposure currently observed in
underground mning, many mners are presently at significant
risk of incurring these material inpairnments over a working
[ifetinme.

(3) The reduction in dpm exposures that is expected to
result frominplenentation of the proposed rule for
under ground coal m nes would substantially reduce the
significant risks currently faced by underground coal m ners
exposed to dpm

MSHA had its risk assessnent independently peer
reviewed. The risk assessnent presented here incorporates
revi sions made in accordance with the reviewers

recommendati ons. The reviewers stated that:

***principles for identifying evidence and
characterizing risk are thoughtfully set out. The scope of
t he docunent is carefully described, addressing potenti al
concerns about the scope of coverage. Reference citations
are adequate and up to date. The docunent is witten in a
bal anced fashi on, addressing uncertainties and asking for
addi tional information and conments as appropriate. (Samet
and Burke, Nov. 1997).

The proposed rule would reduce the concentration of one

type of fine particulate in underground coal mnes -- that

15



fromdi esel em ssions -- but would not explicitly control

m ner exposure to other fine airborne particul ates present
underground. In light of the evidence presented in the
Agency's risk assessnent on the risks that fine particul ates
in general may pose to the m ning popul ati on, MSHA woul d

wel come comments as to whether the Agency shoul d al so
consider restricting the exposure of underground coal m ners

to all fine particul ates, regardl ess of the source.

(4) Aren't NIOSH and the NCO Wrking on a Study that Wl

Provide Critical Information? Wiy Proceed Before the

Evi dence is Conpl ete?

Nl OSH and the National Cancer Institute (NC) are
col | aborating on a cancer nortality study that will provide
addi tional information about the relationship between dpm
exposure |l evels and di sease outcones, and about which
conponents of dpm may be responsible for the observed health
effects. The study is projected to take about seven years.
The protocol for the study was recently finalized.

The information the study is expected to generate w |
be a valuable addition to the scientific evidence on this
topic. But given its conclusions about currently avail abl e
evi dence, MSHA believes the Agency needs to take action now
to protect mners’ health. Moreover, as noted by the Suprene

Court in an inportant case on risk involving the Gccupati onal

16



Safety and Health Adm nistration, the need to evaluate risk
does not nean an agency is placed into a "mathemati cal

straightjacket."” lndustrial Union Departnent, AFL-CI O v.

Anerican PetroleumInstitute, 448 U. S. 607, 100 S.Ct. 2844

(1980). The Court noted that when regul ating on the edge of
scientific know edge, absolute scientific certainty may not
be possible, and "so long as they are supported by a body of
reputabl e scientific thought, the Agency is free to use
conservative assunptions in interpreting the data***risking
error on the side of overprotection rather than
underprotection.” (lLd. at 656). This advice has speci al
significance for the mning community, because a singular

hi storical factor behind the enactnent of the current M ne
Act was the slowness in comng to grips with the harnfu

effects of other respirable dust (coal dust).

It is worth noting that while the cohort selected for
the NI OSH NCI study consists of underground m ners
(specifically, underground netal and nonnetal mners), this
choice is in no way linked to MSHA' s regul atory framework or
to mners in particular. This cohort was selected for the
study because it provides the best population for scientists
to study. For exanple, one part of the study would conpare
t he heal th experiences of mners who have worked under ground

in mnes with long histories of diesel use with the health

17



experiences of simlar mners who work in surface areas where
exposure is significantly lower. Since the general health of
these two groups is very simlar, this will help researchers
to quantify the inpacts of diesel exposure. No other

popul ation is as easy to study for this purpose. But as with
any such epidem ol ogi cal study, the insights gained are not
limted to the specific popul ation used in the study.

Rat her, the study will provide information about the

rel ati onshi p between exposure and health effects that wll be
useful in assessing the risks to any group of workers in a

di eselized industry.

(5) Wat are the Inpacts of the Proposed Rul e?

Costs. Tables 1-1 and |-2 provide cost information.
Sone expl anation i s necessary.

Costs consist of two conponents: "initial" costs (e.g.,
capital costs for equipnent, or the one-tinme costs of
devel opi ng a procedure), which are then anortized over a
period of years in accordance with a standardi zed forrmula to
provi de an "annual i zed" cost; and "annual" costs that occur
every year (e.g., maintenance or training costs). Adding
together the "annualized" initial costs and the "annual"

costs provides the per year costs for the rule.

It should be noted that in anortizing the initial costs,

a net present value factor was applied to certain costs:

18



t hose associated with provisions where m ne operators do not
have to make capital expenditures until some period of tine

after the effective date. Detailed information on this point
is contained in the Agency's Prelimnary Regul atory Econom c

Anal ysis (PREA), as are the Agency's cost assunptions.

The costs per year to the underground coal industry are
about $10 million. Diesel equipnent manufacturers would have
a yearly cost increase of about $14, 000.

The Agency spent considerable tine developing its cost
assunptions, which are discussed in detail in the Agency's
PREA, and woul d encourage the mning community to provide
detailed coments in this regard so as to ensure these cost

estimates are as accurate as possible.
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TABLE | -1

COWVPLI ANCE COSTS FOR UNDERGROUND COAL M NES (DOLLARS X 1, 000)

Large mi nes (>20) Smal | M nes (<20) Total M nes
(A (B) (O (D) (B) (F) (G (H)
Det ai | Tot al Annual - Tot al Annual - Tot al Annual -
[ Col . B+C] ized Annual [ Col . E+F] ized Annual [ Col . Htl ] ized

75. 1915 $9 $9 $0 $1 $1 $0 $10 $10
72.500( a) $4, 910 $457 $4, 453 $95 $22 $73 $5, 005 $479
72.500(b) $4, 768 $1, 335 $3, 433 $22 $12 $10 $4, 790 $1, 347
72.510 $185 $0 $185 $1 $0 $1 $186 $0
75.371qq
&75. 370 $1 $1 $0 $1 $1 $0 $2 $2
Tot al $9, 873 $1, 802 $8, 071 $120 $36 $84 $9, 993 $1, 838




TABLE | -2
COMPLI ANCE COSTS FOR MANUFACTURERS
(DOLLARS X 1, 000)

MANUFACTURERS
(A (B) (O
Det ai | Tot al Annual -
[ Col . B+C] i zed Annual
Part 36 $14 $14 $0
Tot al $14 $14 $0
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As required by the Regulatory Flexibility Act, MSHA has
performed a review of the effects of the proposed rule on
"smal |l entities". The results -- including information about
the average cost for mnes in each sector wwth [ ess than 500
enpl oyees and mnes in each sector with less than 20 m ners -

- are summarized in response to Question 7.

Paper wor k

Tables 1-3 and |1-4 show additional paperwork burden
hours which the proposed rule would require. Only those
exi sting or proposed regul atory requirenents which would, as
a result of this rulemaking, result in new burden hours, are
noted. The costs for these paperwork burdens, a subset of
the overall costs of the proposed rule, are specifically
noted in part VII of the Agency's PREA. Each of these tables
shows separately the burden hours on smaller mnes -- those
with less than 20 mners. Table I-3 shows additional

paperwor k burden hours for underground coal operators.
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TABLE | -3
UNDERGROUND COAL M NE BURDEN HOURS

Det ai | Lar ge Smal | Tot a

75. 370 93 9 102
75. 371 158 8 166
75. 1915 12 1 13
72.510 347 5 352
Tot al 610 23 633

Tabl e 1-4 shows the additional burden hours for diesel
equi pnent manufacturers. Al of the manufacturer burden

hours w |l occur once and not recur annually.

TABLE | -4
DI ESEL EQUI PMENT MANUFACTURERS
BURDEN HOURS

Det ai | Tot al
Part 36 520
Tot al 520

Benefits

The proposed rule would reduce the exposure of
underground mners to dpm thereby reducing the risk of
adverse health effects and their concomtant effects.

The risks being addressed by this rul enaking arise
because sonme mners are exposed to high concentrations of the
very small particles produced by engi nes that burn diesel

fuel. As discussed in part Il of the preanble, diesel
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power ed engi nes are used increasingly in underground m ning
oper ati ons because they permt the use of nobile equi pnent
and provide a full range of power for both heavy-duty and
light-duty operations (i.e., for production equi pnent and
support equi pnent, respectively), while avoiding the

expl osi ve hazards associated with gasoline. But underground
m nes are confined spaces which, despite ventilation

requi renents, tend to accumul ate significant concentrations
of particles and gases -- both those produced by the m ne
itself (e.g., nmethane gas and coal dust |iberated by m ning

operations) and those produced by equi pnent used in the m ne.

As discussed in MSHA' s risk assessnment (part Il11 of this
preanbl e), the concentrations of diesel particulates to which
sonme underground mners are currently exposed are
significantly higher than the concentrations reported for
ot her occupations involving the use of dieselized equipnent;
and at such concentrations, exposure to dpm by underground
mners over a working lifetime is associated with an excess
risk of a variety of adverse health effects.

The nature of the adverse health effects associated with
such exposures suggests the nature of the savings to be
derived fromcontrolling exposure. Acute reactions can
result in lost production tine for the operator and | ost pay

(and perhaps nedi cal expenses) for the worker. Hospital care
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for acute breathing crises or cancer treatnent can be
expensive, result in lost incone for the worker, |ost incone
for famly nenbers who need to provide care and | ost
productivity for their enployers, and may well involve

gover nnment paynents (e.g., Social Security disability and
Medicare). Serious illness and death lead to long term
income | osses for the famlies involved, wth the potenti al
for costs fromboth enployers (e.g., workers’ conpensation
payouts, pension payouts) and society as a whole (e.g.,
government assisted aid prograns).

The information avail able to the Agency suggests that as
exposure is reduced, so are the adverse health consequences.
For exanple, data collected on the effects of environnental
exposure to fine particul ates suggest that reducing
occupati onal dpm exposures by as little as 75 Fg/n? (roughly
corresponding to a reduction of 25 Fg/n? in 24-hour anbient
at nospheric concentration) could lead to significant
reductions in the risk of various acute responses, including
nmortality. And chronic occupational exposure has been |inked
to an estimated 30 to 40 percent increase in the risk of |ung
cancer. All the quantitative risk nodels reviewed by N OSH
suggest excess risks of lung cancer of nore than one per
t housand for m ners who have | ong-term occupati onal exposures

to dpm concentrations in excess of 1000 Fg/n¥, and the
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epi dem ol ogi cal | y-based ri sk estimates suggest higher risks.

Despite these quantitative indications, quantification
of the benefits is difficult. Al though increased risk of |ung
cancer has been shown to be associated with dpm exposure
anong exposed workers, a concl usive dose-response
rel ati onshi p upon which to base quantification of benefits
has not been denonstrated. The Agency neverthel ess intends,
to the extent it can, to devel op an appropriate anal ysis
quantifying benefits in connection wth the final rule.

The Agency does not have much experience in quantifying
benefits in the case of a proposed health standard (other
than its recent proposal on controlling mning noise, where
years of conpliance data and hearing | oss studies provide a
much nore conpl ete quantitative picture than with dpm. MSHA
t heref ore wel comes suggestions for the appropriate approach
to use to quantify the benefits likely to be derived from
this rul emaking. Please identify scientific studies, nodels,
and/ or assunptions suitable for estimating risk at different
exposure |l evels, and data on nunbers of mners exposed to

different |evels of dpm

(6) DDd MSHA Actively Consider Alternatives to Wat is

Bei ng Proposed?

Yes. Once MSHA determ ned that the evidence of risk

required a regul atory action, the Agency considered a nunber
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of alternative approaches, the nost significant of which are

reviewed in part V of the preanble.

The consi deration of options proceeded in accordance
with the requirenments of section 101(a)(6)(A) of the Federal
M ne Safety and Health Act of 1977 (the "M ne Act"). In
pronmul gati ng standards addressing toxic materials or harnful
physi cal agents, the Secretary nust promul gate standards
whi ch nost adequately assure, on the basis of the best
avai |l abl e evidence, that no mner will suffer material
i npai rment of health over his/her working lifetinme. |In
addition, the Mne Act requires that the Secretary, when
pronul gati ng mandatory standards pertaining to toxic
mat eri als or harnful physical agents, consider other factors,
such as the |l atest scientific data in the field, the
feasibility of the standard and experience gai ned under the
M ne Act and other health and safety laws. Thus, the M ne
Act requires that the Secretary, in pronulgating a standard,
attain the highest degree of health and safety protection for
the m ner, based on the “best avail able evidence,” with
feasibility a consideration

As a result, MSHA seriously considered a nunber of
alternatives that would, if adopted as part of the proposed
rul e, have provided increased protection -- and would al so

have significantly increased costs. For exanple, in

27



under ground coal mning, the Agency considered requiring
filtration of all light-duty diesel-powered equi pnent as wel |
as heavier equipnent. The Agency concl uded, however, that
such an approach may not be feasible for the underground coal
sector at this tinme, although it is asking for comment as to
whet her there are sone types of |ight-duty equi pnent whose

dpm em ssi ons shoul d, and coul d feasibly, be controll ed.

MSHA al so considered alternatives that woul d have led to
a significantly | ower-cost proposal, e.g., increasing the
time for mne operators to conme into conpliance. However,
based on the current record, MSHA has tentatively concl uded
t hat such approaches woul d not be as protective as those
bei ng proposed, and that the approach proposed is both
economcally and technologically feasible. As a result, the
Agency has not proposed to adopt these alternatives.

MSHA al so expl ored whether to permt the use of
adm ni strative controls (e.g., rotation of personnel) and
personal protective equipnent (e.g., respirators) to reduce
the diesel particulate exposure of mners. It is generally
accepted industrial hygiene practice, however, to elimnate
or mnimze hazards at the source before resorting to
personal protective equi pnent. Mreover, such a practice is
general ly not considered acceptable in the case of

carci nogens since it nerely places nore workers at risk.
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O her alternatives the Agency considered include:
establishing a concentration [imt for dpmin this sector;
requiring filters on sone |ight-duty equi pnment; and | ooking
at the filter and the engine as a package that has to neet a
particul ar em ssion standard, instead of requiring that al
engi nes be equi pped with a high-efficiency filter. The
Agency al so spent a consi derabl e anmount of tine studying
whet her it could sinply propose a concentration |imt for dpm
i n underground coal mnes. Such an approach woul d provide
underground coal mne operators with flexibility to elect any
conbi nati on of engineering controls they wish as |long as the
concentration of dpmin the mne remains below a set |evel.
At this point in the rul emaki ng process, however, the Agency
is not confident that there is a nmeasurenent nethod for dpm
that will provide accurate, consistent and verifiable results
at | ower concentration |evels in underground coal mnes. As
di scussed in detail in part Il of this preanble, the problem
ari ses because coal dust contains organic conpounds that
m ght be m staken for dpmin the nethods otherw se validated
for use at |l ower dpm concentrations. The Agency is
continuing to explore questions about the nmeasurenent of dpm
i n underground coal mnes in consultation with NI OSH, and
wel comes comment on this issue. However, at this point in

t he rul emaki ng process, the Agency believes that the best
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approach for the underground coal sector would be one which
does not require neasurenent of anmbient dpmlevels to

ascertain conpliance or nonconpliance.

MSHA recogni zes that a specification standard does not
allow for the use of future alternative technol ogi es that
m ght provide the sane or enhanced protection at the sane or
| oner cost. MSHA wel cones comment as to whether and how t he
proposed rule can be nodified to enhance its flexibility in
this regard.

MSHA did consider two alternative specification
standards whi ch woul d provi de sonewhat nore flexibility for
coal mne operators. Alternative 1 would treat the filter
and engi ne as a package that has to neet a particul ar
em ssion standard. Instead of requiring that all engines be
equi pped with a high-efficiency filter, this approach would
provi de sonme credit for the use of | ower-polluting engines.
Alternative 2 would al so provide credit for mne ventilation
beyond that required. The Agency believes, however, that
these alternatives may be | ess protective of mners than the
al ternative proposed, although it is seeking coment on them
More information on these two alternatives can be found in

this part in response to Question 12.
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(7) What WIIl the Inpact Be on the Small est Underground Coal

M nes? Wiat Consideration Did MSHA Gve to Alternatives for

the Small est M nes?

The Regul atory Flexibility Act requires MSHA and ot her
regul atory agencies to conduct a review of the effects of
proposed rules on small entities. That reviewis sunmarized
here; a copy of the full reviewis included in part VI of
this preanble, and in the Agency's PREA. The Agency
encourages the mning community to provide comments on this
anal ysi s.

The Snmal |l Business Adm nistration generally considers a
small mning entity to be one with lIess than 500 enpl oyees.
MSHA has traditionally defined a small mne to be one with
| ess than 20 mners, and has focused special attention on the
probl ens experienced by such mines in inplenenting safety and
health rules, e.g., the Small Mne Summt, held in 1996.
Accordi ngly, MSHA has separately anal yzed the inpact of the
proposed rule on mnes with 500 enpl oyees or |ess, and those

with [ ess than 20 m ners.

Table -5 sunmari zes MSHA's estimates of the average
costs of the proposed rule to a small underground coal entity

or small underground coal m ne
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Tabl e 1-5: Average Cost per Snmall Underground Coal M ne

Si ze UG Coal UG Coal
<500 <20
Cost per m ne $58, 000 $8, 000

Pursuant to the Regul atory Flexibility Act, MSHA nust
determ ne whether the costs of the proposed rule constitute a
"significant inpact on a substantial nunber of snal
entities." Pursuant to the Regulatory Flexibility Act, if an
Agency determ nes that a proposed rul e does not have such an
inpact, it nust publish a "certification" to that effect. In
such a case, no additional analysis is required (5 U S. C
8§ 605).

I n eval uati ng whether certification is appropriate, MHA
utilized a "screening test," conparing the costs of the
proposal to the revenues of the sector involved (only the
revenues for underground coal mnes are used in this
cal culation). For underground coal m nes, the costs of the
proposed rul e appear to be significantly |ess than one
percent of revenues -- even for mnes with | ess than 20
mners. As aresult, MSHA is certifying that the proposed
rul e for underground coal m nes does not have a "significant
i npact on a substantial nunber of small entities,” and has

performed no further anal yses.
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I n pronul gating standards, MSHA does not reduce
protection for mners enployed at small mnes. But MSHA does
consider the inpact of its standards on even the small est
m nes when it evaluates the feasibility of various
alternatives. For exanple, a mgjor reason why MSHA concl uded
it needed to stagger the effective dates of sone of the
requirenents in the proposed rule is to ensure that it would
be feasible for the smallest mnes to have adequate tine to
come into conpliance.

Consistent with recent anmendnents to the Regul atory
Flexibility Act under SBREFA (the Small Busi ness Regul atory
Enf orcenment Fairness Act), MSHA has already started
considering actions it can take to mnimze the antici pated
conpliance burdens of this proposed rule on snmaller m nes.

For exanple, no equipnent filtration would be required for 18
mont hs, and during that tinme, the Agency plans to provide
extensi ve conpliance assistance to the mning comunity.

MSHA i ntends to focus its efforts on smaller operators in
particular to provide training to them and technica

assi stance on available controls. The Agency will also issue
a conpliance guide, and continue its current efforts to

di ssem nate educational materials and software. Comment is
invited on whether conpliance workshops or other such

approaches woul d be val uabl e.
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(8) Wiy Wuld the Proposed Rule Require Special Training for

Under ground M ners Exposed to Di esel Exhaust? And Way Does

the Proposed Rul e not Address Medical Surveill ance and

Medi cal Renoval Protection for Affected M ners?

Training. Diesel particul ate exposure has been |inked
to a nunber of serious health hazards, and the Agency's risk
assessnent indicates that the risks should be reduced as much
as feasible. It has been the experience of the mning
community that mners nust be active and conmtted partners
al ong with governnment and industry in successfully reducing
t hese ri sks.

Therefore, training mners as to workplace risks is a key
conponent of mne safety and health prograns. This
rul emaki ng continues this approach.

Specifically, pursuant to proposed § 72.510, any
under ground coal m ner “who can reasonably be expected to be
exposed to diesel em ssions” would have to receive
instruction in: (a) the health risks associated with dpm
exposure; (b) in the nmethods used in the mne to control
di esel particulate concentrations; (c) in identification of
t he personnel responsible for maintaining those controls; and
(d) in actions mners nust take to ensure the controls
operate as intended. The training is to be provided annually

in all mnes using diesel-powered equipnent, and is to be
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provi ded without charge to the m ner.

MSHA does not expect this training to be a significant
new burden for mne operators. The training required can be
provided at mnimal cost and with m nimal disruption. The
proposal would not require any special qualifications for
instructors, nor would it specify the m ni mum hours of
instruction. The purpose of the proposed requirenent is
m ner awar eness, and MSHA believes this can be acconpli shed
by operators in a variety of ways. |In mnes that have
regul ar safety neetings before the shift begins, devoting one
of those neetings to the topic of diesel particulate would
probably be a very easy way to convey the necessary
information. M nes not having such a regular neeting can
schedul e a "tool box" talk for this purpose. MSHA will be
devel oping an outline of educational material that can be
used in these settings. Sinply providing mners with a copy
of MSHA' s tool box, and reviewing howto use it, can cover
several of the training requirenents.

OQperators may choose to include required dpmtraining
under part 48 training as an additional topic. Part 48
trai ning plans, however, nust be approved. There is no
exi sting requirenment that part 48 training include a
di scussion of the hazards and control of diesel em ssions.

VWiile mne operators are free to cover additional topics
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during the part 48 training sessions, the topics that nust be
covered during the required tinme frame may nake it

i npracticable to cover other matters within the prescribed
time limts. Were the tine is available in mnes using

di esel - power ed equi pnent, operators should be free to include
the dpminstruction in their proposed part 48 training plans.
The Agency does not believe special |anguage in the proposed
rule is needed to permt this action under part 48, but

wel comes comment in this regard.

The proposal would not require the mne operator to
separately certify the conpletion of the diesel particulate
training, but sonme evidence that the training took place
woul d have to be produced upon request. A serial log with
the enpl oyee's signature is a perfectly acceptable practice

in this regard.

Medi cal surveillance. Another inportant source of

information that m ners and operators can use to protect
health can cone from nmedi cal surveillance progranms. Such
prograns provide for nedical evaluations or tests of mners
exposed to particularly hazardous substances, at the
operator's expense, so that a m ner exhibiting synptons or
adverse test results can receive tinely medical attention
ensure that personal exposure is reduced as appropriate and

controls are reevaluated. Sonmetines, to ensure that this
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source of information is effective, nedical renova
(transfer) protection nust also be required. Medical
transfer may address protection of a mner’s enploynent, a
mner’s pay retention, a mner’s conpensation, and a mner’s
right to opt for nedical renoval

As a general rule, nedical surveillance progranms have
been consi dered appropri ate when the exposures are to
potential carcinogens. MSHA has in fact been considering a
generic requirenent for nedical surveillance as part of its
air quality standards rul emaking. And MSHA recently proposed
a nedi cal surveillance programfor hearing, as part of the
Agency's proposed rule on noise exposure. (61 FR 66348).

MSHA is not proposing such a programfor dpmat this
time because it is still gathering information on this issue.
The Agency, however, wel cones conments regarding this issue
and al so, on nedical renoval

Specifically, the Agency woul d wel cone coment on the
foll ow ng questions: (a) what kinds of exam nations or tests
woul d be appropriate to detect whether mners are suffering
ill effects as a result of dpm exposure; (b) the
qgualifications of those who would have to perform such
exam nations or tests and their availability; (c) whether
such exam nations or tests need to be provided and how

frequently once the provisions of the rule are in effect; and
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(d) whet her nedical renoval protections should be a conponent

of a nmedical surveillance program

(9) Wat are the Major |Issues on Wiich MSHA Wants Conment s?

MSHA wants the benefit of your experience and experti se:
whet her as a mner or mne operator in any mning sector; a
manuf act urer of diesel -powered engi nes, equi pnent, or
em ssion control devices; or as a scientist, doctor,
engi neer, or safety and health professional. MSHA intends to
review and consider all coments submtted to the Agency.

The followng list reflects sone topics on which the
Agency woul d particularly like information; requests for
i nformati on on other topics can be found throughout the

pr eanbl e.

(a) Assessnent of Risk/Benefits of the Rule. Part II

of this preanble reviews information that the Agency has been
able to obtain to date on the risks of dpm exposure to

m ners. The Agency wel cones your comments on the
significance of the material already in the record, and any
information that can supplenent the record. For exanple,
additional information on existing and projected exposures to
dpm and to other fine particulates in various m ning

envi ronnents woul d be useful in getting a nore conpl ete
picture of the situation in various parts of the m ning

industry. Additional information on the health risks
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associ ated with exposure to dpm-- especially observations by
trai ned observers or studies of acute or chronic effects of
exposure to known levels of dpmor fine particles in general,
i nformati on about pre-existing health conditions in
individual mners or mners as a group that m ght affect
their reactions to exposures to dpmor other fine particles,

and i nformati on about

how dpm af fects human health -- would hel p provide a nore
conplete picture of the relationship between current
exposures and the risk of health outcones. Information on
the costs to mners, their famlies and their enpl oyers of
the various health problens Iinked to dpm exposure, and the
preval ence thereof, would help provide a nore conplete
picture of the benefits to be expected from reducing
exposure. And as discussed in response to Question and
Answer 5, the Agency woul d wel come advi ce about the
assunptions and approach to use in quantifying the benefits

to be derived fromthis rule.

(b) Proposed rule. Part IV of this preanble reviews

each provision of the proposed rule, part V discusses the
econom ¢ and technol ogical feasibility of the proposed rule,
and part VI reviews the projected inpacts of the proposed
rule. The Agency woul d wel come conments on each of these

t opi cs.
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The Agency would |ike your thoughts on the specific
alternative approaches discussed in part V. The options
di scussed include: establishing a concentration limt for dpm
in this sector; requiring filters on sone |ight-duty
equi pnent; and |l ooking at the filter and the engine as a
package that has to neet a particular em ssion standard,
instead of requiring that all engines be equipped with a
hi gh-efficiency filter.

The Agency would al so |ike your thoughts on nore
specific changes to the proposed rule that should be
considered. The Agency is also interested in obtaining as
many exanpl es as possible as to the specific situation in
i ndi vidual m nes: the conposition of the diesel fleet, what
controls cannot be utilized due to special conditions, and
any studies of alternative controls using the conputer
spreadsheet described in the Appendix to part V of this
preanbl e. (See Adequacy of Protection and the Feasibility of
the Proposed Rule). Information about the availability and
costs of various control technol ogies that are being
devel oped (e.g., high-efficiency ceramc filters), experience
with the use of available controls, and information that w |l
hel p the Agency eval uate alternative approaches for
under ground coal m nes would be nost wel cone. And the Agency

woul d appreci ate i nformati on about any unusual situations
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that m ght warrant the application of special provisions.

(c) Conpliance Guidance. The Agency wel conmes comments

on any topics on which initial guidance ought to be provided
as well as any alternative practices which MSHA shoul d accept
for conpliance before various provisions of the rule go into

ef fect.

(d) Mnimzing Adverse I npact of the Proposed Rule. The

Agency has set forth its assunptions about inpacts (e.g.,
costs, paperwork, and inpact on smaller mnes in particular)
in some detail in this preanble and in the PREA, and would
wel come comments on the nethodol ogy. | nformati on on current
oper ator equi pnent replacenent planning cycles, tax, State
requi renents, or other information that m ght be relevant to
pur chasi ng new engi nes or control technol ogy would Ii kew se

be hel pful.

(10) When WII the Rule Becone Effective? WII MSHA Provide

Adequat e Gui dance Before | mplenenting the Rul e?

Sone requirenents of the proposed rule would go into
effect 60 days after the date of pronul gation: specifically,
the requirenent to provide basic hazard training to m ners

who are exposed underground to dpm

The next set of requirenments would go into effect 18
months after the date the rule is pronul gated. Underground

coal mnes would have to properly filter perm ssible diesel-
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power ed equi prnent .

A year later (30 nonths after the date of pronul gation),
under ground coal mnes would have to properly filter heavy-
duty nonperm ssi bl e equi pnent.

MSHA i ntends to provide considerabl e technical
assi stance and gui dance to the mning conmmunity before the
various requirenents go into effect, and be sure MSHA
personnel are fully trained in the requirenents of the rule.
A nunber of actions have already been taken toward this end.
The Agency hel d workshops on this topic in 1995 which
provi ded the mning community an opportunity to share advice
on how to control dpm concentrations. The Agency has
publ i shed a “tool box” of nethods available to m ning
operators to achieve reductions in dpmconcentration (a copy
is attached as an Appendi x at the end of this docunent). The
“t ool box” provides information on filter technol ogy as well
as on other actions mne operators can take to address dpm
concentrations in their mnes.

The Agency is commtted to issuing a conpliance guide
for m ne operators providing additional advice on
i npl enenting the rule. MSHA woul d wel cone suggesti ons on
matters that should be discussed in such a guide. MSHA would
al so wel come comments on other actions it could take to

facilitate inplenmentation, and in particular whether a series
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of additional workshops woul d be useful.

(B) Additional Information About the Proposed Rule for

Under ground Coal M nes.

(11) More Specifically, Wat Changes Does the Proposal Mke

to the Current Rules on the Use of D esel - Powered Equi pnent

in Underground Coal M nes?

The proposal builds on the changes to part 75 recently
adopted in MSHA's final rule "Approval, Exhaust Gas
Monitoring, and Safety Requirenments for the Use of Diesel-
Power ed Equi prment in Underground Coal Mnes." (61 FR 55412).
As a result of these changes, grounded in safety
consi derations, underground coal mnes nust already conply
with certain rules that have the added benefit of reducing
harnful dpm em ssions from di esel - powered equi pnment. These
include a requirenment that only | ow sul fur diesel fuel be
used underground, restrictions on the idling of diesel-
power ed equi pnent, ensuring that maintenance of diesel-
powered equi pnent is performed only by qualified personnel,
weekly tailpipe tests to ensure the engines are operating in
approved condition, and the requirenent that the entire
di esel fleet have approved engi nes before the year 2000.

The proposed rule would require that all perm ssible and
heavy-duty nonperm ssi bl e di esel - powered equi pnent be

equi pped with a filtration systemthat is capabl e of
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removi ng, on average, at |east 95% by mass of the particulate
em ssions com ng out of that equipnent. These filtration
systens nust be properly nmaintained in accordance with
manuf act urer specifications (e.g., changing paper filters at
the proper interval). The perm ssible equi pnent nust be so
equi pped within 18 nonths after the rul e becones final, and

t he heavy-duty nonperm ssi bl e equi pnent a year later. The
mne's ventilation and dust control plan nmust contain a |ist
of the diesel-powered equi pnment used in the mne and the
filtration systeminstalled on each. And finally, to ensure
they can better contribute to dpmreduction efforts,

under ground coal m ners who can reasonably be expected to be
exposed to diesel em ssions nust be annually trained about

t he hazards associated with that exposure and in the controls

bei ng used by the operator to reduce dpm concentrati ons.

The proposed rule would not require the filtration of
[ight-duty outby diesel equipnent. It would not establish a
concentration limt for dpmin underground coal mnes. And
it would not require nonitoring of dpm concentrations by
either operators or MSHA in this sector. Enforcenent of the
proposed requi renents woul d be through observati on by MSHA
i nspectors who are at the mne on a regul ar basis.

MSHA' s deci sion to propose this approach for underground

coal mnes was driven by two interrel ated consi derations.



First, the Agency is not confident that there is a
measurenent nethod for dpmthat will provide accurate,
consistent and verifiable results at |ower concentration
| evel s in underground coal m nes. The avail abl e neasurenent
met hods for determ ning dpm concentrations in underground
coal mnes were carefully evaluated by the Agency, including
field testing, before the Agency reached this concl usion.

The problens are discussed in detail in part Il of this
preanble. Basically, coal dust contains conpounds that could
be m staken for dpmin the nmethods that do not exclude
organic materials. A size selective inpactor mnimzes this
probl em by screening out nost of the coal dust before it can
reach the filter nmedium but doesn't elimnate it. Measuring
only the elenental carbon in a sanple does provide a way to
di stingui sh dpm from coal dust, but there remai n questions
about whet her a neasured anount of el enmental carbon can be
equated to a prescribed anount of whole diesel particul ate
under the variabl e engine conditions found in actual mning
environnents. The Agency is continuing to explore gquestions
about the neasurenent of dpmin underground coal mnes in
consultation wth NIOSH, and wel cones conment on this issue.
|f at sone future tinme it can be established that a
particul ar nmeasurabl e conponent of dpmis responsible for the

adverse health effects observed (e.g., the el enental carbon
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cores), the Agency woul d eval uate the question of neasurenent

in that light.

Second, filtration systens for the diesel equipnent used

inthis sector are readily available, and if properly
mai nt ai ned can provide generally consistent, highly effective
el imnation of dpm from underground m ne at nospheres.

MSHA' s anal ysis of dpm em ssions in underground coa
mnes indicates that it is currently the permssible
equi pnent used for face haul age that contributes nost to high
dpm | evel s, but heavy-duty outby equi pnment can al so generate
significant dpmem ssions. On the perm ssible equipnent,
paper type filtration systens can be installed directly on
the tail pipes; accordingly, the rule would require these
filters to be installed within 18 nonths. In the case of
out by equi pnent, scrubbers and cooling system upgrades w ||
need to be added to cool the exhaust before the paper type
filters can be installed, or a dry technol ogy system woul d
need to be utilized. The Agency is seeking information as to
whet her ceramic filters m ght achieve the required efficiency
once a market develops; but at this tinme, the proposal would
provi de an additional year for the nonperm ssible equi pnent
to be converted and fitted with high efficiency filtration

syst ens.

The proposed rule specifies a |aboratory nethod that
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equi pnent manufacturers can use to determ ne whether a
particular filtration systemneets the requirenent that the

system be at | east 95% effective in renoving dpm

(12) Why not Consider a nore Flexible Approach Under Wi ch

the Filter, the Engine, and the Available Ventilation is

Viewed as a Single Systemthat has to Meet a Defined Enm ssion

Limt?

MSHA has consi dered sone approaches along this |ine.
The Agency wel comes comment on such ideas so it can better
eval uate whet her they provide nore protection to underground

coal m ners.

Alternative 1 would in essence provide sonme credit in
filter selection to those operators who use | ess polluting
engi nes. Under this approach, the engine and aftertreatnent
filter would be bench tested as a unit; and if the em ssions
fromthe unit are below a certain | evel per defined volune of
air (e.g., 120,y Fg/n?), the package woul d be acceptable
W thout regard to the efficiency of just the filter
conponent. Alternative 2 would also provide credit in filter
selection for extra ventilation used in an underground coal
mne. |If the bench test of the conbined engine and filter
package was conducted at the nane plate ventilation, a mne's
use of nore than that | evel of ventilation would be factored

into the cal culation of what package woul d be accept abl e.
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One practical effect of these alternatives would be to
permt sonme operators to save the costs of installing heat
exchangers or ot her exhaust-cooling devices on nonperm ssible
heavy-duty equi pnent. Such devices are necessary in order
for this equipment to be fitted with paper filters -- and as
noted in response to the previous question, at the nonment
these are the only filters on the market capable of providing

95% and nore filtration capability.

The appropriateness of Alternative 1 is not clear. Wth
t he proper equi pnment to cool the exhaust, a 95% paper filter
can be installed on any piece of heavy-duty equi pnent in coal
m nes -- and of course directly on any perm ssible piece of
equi pnrent. And, as indicated herein, the Agency is
tentatively concluding that such an approach is economcally
feasible as well. Installing a 95% efficient filter on an
engi ne | owers the dpmconcentration in the mne nore than
woul d installing a less efficient filter. Hence for engines
whose em ssions can, with a 95%filter, be reduced bel ow
120,y Fg/ n? or whatever other dpmlint is set under such an
approach, the alternative approach may result in | ess mner
protection.

Moreover, it is not clear to MSHA that 95% filtration of
t he engines used on the majority of perm ssible machines in

underground coal mnes can neet an emssions limt of 120y
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Fg/ n? using MSHA's nane plate ventilation. These engines are
of ol der design and produce hi gher concentrations of diesel
particul ate. Thus adopting a rule with such an em ssions
limt would in effect require these engines to be replaced

wi th cleaner engines. O course, it follows that such a rule
woul d be nore costly than the one proposed, because it would
require the 95%filters plus the replacenent of these

engi nes.

The second alternative appears to be |l ess protective in
all cases. To provide m nes who need extra ventilation for
ot her reasons (e.g., to keep nethane in check) with a credit
for this fact in determning the required filter efficiency
woul d not reduce dpm concentrations as nmuch as sinply
requiring a 95%filter.

The Agency wel comes comments on these approaches and
information that wll help it assess themin light of the

requi renents of the M ne Act.

I1. Backagr ound | nf or mati on.

This part provides the context for this rulemaking. The

ni ne topics covered are:
(1) the role of diesel-powered equi pnent in mning;
(2) diesel exhaust and diesel particul ate;
(3) methods avail able to neasure dpm

(4) reducing soot at the source -- engine standards;
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(5 limting the public’ s exposure to soot -- anbient

air quality standards;

(6) controlling diesel particulate em ssions in mning -
- a tool box;

(7) existing mning standards that Iimt mner exposure
to occupational diesel particulate em ssions;

(8) how other jurisdictions are restricting occupati onal
exposure to diesel soot; and

(9) MSHA's initiative to limt mner exposure to diese
particul ates -- the history of this rul emaki ng and

rel ated actions.

In addition, an Appendi x at the end of this docunent reprints
a recent MSHA publication, "Practical Ways to Reduce Exposure
to Diesel Exhaust in Mning -- A Tool box", which contains
considerable information of interest in this rul emaking.
These topics will be of interest to the entire mning
community, even though this rulemaking is specifically

confined to the underground coal sector. (1) The

Rol e of Diesel-Powered Equipnment in Mning. D esel engines
now power a full range of m ning equipnment on the surface and
underground, in both coal and in nmetal/nonnetal mning. Many
in the mning industry believe that diesel-powered equi pnment
has a nunber of productivity and safety advantages over

el ectrically-powered equi pment. Neverthel ess, concern about
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m ner safety and health has slowed the spread of this
technol ogy, and in certain states resulted in a conpl ete ban
on its use in underground coal mnes. As the industry has
moved to realize the advantages this equi pnent may provide,

t he Agency has endeavored to address the m ner safety and

heal th i ssues presented.

Hi storical Patterns of Use. The diesel engine was devel oped

in 1892 by the German engi neer Rudol ph Diesel. It was
originally intended to burn coal dust with high thernodynam c
efficiency. Later, the diesel engine was nodified to burn
mddle distillate petroleum (diesel fuel). 1In diese
engines, liquid fuel droplets are injected into a prechanber
or directly into the cylinder of the engine. Due to
conpression of air in the cylinder the tenperature rises high
enough in the cylinder to ignite the fuel

The first diesel engines were not suited for many tasks
because they were too | arge and heavy (wei ghing 450 | bs. per
horsepower). It was not until the 1920's that the diesel
engi ne becane an efficient |ightweight power unit. Since
di esel engines were built ruggedly and had few operational
failures, they were used in the mlitary, railway, farm
construction, trucking, and busing industries. The U S
m ning i ndustry was slow, however, to begin using these

engi nes. Thus, when in 1935 the former U. S. Bureau of M nes
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publ i shed a conprehensi ve overview on netal mne ventilation
(McEl roy, 1935), it did not even nmention ventilation

requi renents for diesel-powered equipnent. By contrast, the
Eur opean m ning conmunity began using these engines in
significant nunbers, and various reports on the subject were
publ i shed during the 1930's. According to a 1936 sumary of
these reports (Rice, 1936), the diesel engine had been
introduced into German m nes by 1927. By 1936, diesel

engi nes were used extensively in coal mnes in Gernmany,
France, Belgiumand Geat Britain. Diesel engines were also
used in potash, iron and other mnes in Europe. Their

primary use was in |oconotives for hauling materi al .

It was not until 1939 that the first diesel engine was
used in the United States mning industry, when a diesel
haul age truck was used in a |linmestone mne in Pennsylvani a,
and not until 1946 was a di esel engine used in coal m nes.
Today, however, diesel engines are used to power a w de
variety of equipnment in all sectors of U S. mning, such as:
air conpressor; anbul ance; crane truck; ditch digger; foam
machi ne; forklift; generator; grader; haul truck; |oad-haul -
dunp machine; longwall retriever; |oconotive; |ube unit; mne
seal ant machi ne; personnel car; hydraulic punp nmachi ne; rock
dusting machine; roof/floor drill; shuttle car; tractor;

utility truck; water spray unit and wel der.

52



Estimtes of Current Use. Esti mates of the current

inventory of diesel engines in the mning industry are
displayed in Table Il-1. Not all of these engines are in
actual use. Sonme may be retained rather than junked, and
others are spares. NMSHA has been careful to take this into
account in devel oping cost estimates for this proposed rule;

its assunptions in this regard are detailed in the Agency's

PREA.
Table I1-1. Diesel Equipnment in Three M ning Sectors
M ne type # Mnes? # M nes # Engi nes
w Di esel

Under gr ound Coal 971 1733 2, 950*

Smal |t 426 15 50

Lar ge 545 158 2,900
Under gr ound M NM 261 203° 4, 100°

Smal | ! 130 82 625

Lar ge 131 121 3,475
Sur f ace Coal 1,673 1, 6737 22, 0008

Smal |t 1,175 1,175 7, 000

Lar ge 498 498 15, 000
Surface M NM 10, 474 10, 474° 97, 000%°
Notes on Table I11-1:
(1) Anmne with less than 20 mners. MSHA traditionally regards m nes
with less than 20 mners as "small" mnes, and those with 20 or nore

mners as "large" mnes based on differences in operation. However, in
exami ning the inpact of the proposed regul ations on the mning conmunity,
MSHA, consistent with the Small Business Administration definition for
smal |l mnes, which refers to enployers with 500 enpl oyees or |ess, has
anal yzed inpact for this size. This is discussed in the Agency's
prelimnary regul atory econom ¢ analysis for this proposed rule.

(2) Prelimnary 1996 MsSHA dat a.

(3) Data from MSHA approval and certification center, Cct.95.
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(4) Actual inventory, rounded to nearest 50.

(5) Estimates are based on a January 1998 count, by MSHA inspectors, of
underground m nes that use diesel powered equi pnent.

(6) The estimtes are based on a January 1998 count, by MSHA inspectors,
of diesel powered equi pnent normally in use.

(7) Based on assunption that all surface coal mnes had sonme diesel
power ed equi pnent.

(8) Based on MsHA survey of 25% of surface coal mines.

(9) MSHA assunes all surface M NM nines use sonme diesel engines.

(10) Derived by applying ratios (engines per mine) from MSHA survey of
surface coal mines to M NM nines.

As noted in Table Il1-1, nearly all underground netal and
nonnmetal mnes, and all surface m nes, use diesel-powered
equi pnent. This is not true in underground coal mnes -- in
no smal |l neasure because, as discussed later in this part,
several key underground coal states have for many years
banned the use of diesel-powered equipnment in such m nes.

Nei t her the diesel engines nor the diesel-powered
equi pnent are identical fromsector to sector. This relates
to the equi pnment needs in each sector. This is inportant
i nformati on because the type of engine, and the type of
equi pnent in which it is installed, can have inportant
consequences for particul ate production and control.

As the horsepower size of the engine increases, the nmass
of dpm em ssi ons produced per hour increases. (A smaller
engi ne may produce the sane or higher |levels of particulate
em ssions per volume of exhaust as a |arge engine, due to the

airflow, but the mass of particulate nmatter increases with



the engine size.) Accordingly, as engine size increases,

control of em ssions may require additional efforts.

D esel engines in underground netal and nonnetal m nes,
and in surface coal mnes, range up to 750 HP or greater; by
contrast, in underground coal m nes, the average engi ne size
is less than 150 HP. The reason for this disparity is the
nature of the equi pnent powered by diesel engines. In
under ground netal and nonnetal m nes, and surface m nes,

di esel engines are widely used in all types of equipnent --
both the equi pnent used under the heavy stresses of
production and the equi pment used for support. By contrast,
the great majority of the diesel usage in underground coa
mnes is in support equi pnent. For exanple, in underground
metal and nonnetal mnes, of the approxinmate 4,100 pieces of
di esel equipnment normally in use, about 1,800 units are for

| oadi ng and hauling. By contrast, of the approxi mate 3,000
pi eces of diesel equipnent in underground coal, MSHA
estimates that | ess than 50 pieces are for coal haul age. The
| argest diesel engines are used in surface operations; in
under ground netal and nonnetal m nes, the size of the engine
can be Iimted by the size of the shaft opening.

The type of equipnent in the sectors also varies in
anot her way that can affect particulate control directly, as

wel | as constrain engine size. |n underground coal,
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equi pnent that is used in face (production) areas of the coal
m ne nust be MSHA-approved part 36 perm ssible equi pnent.
These | ocations are the areas where nethane gas is likely to
accunul ate in higher concentrations. This includes the in-by
section starting at the tail piece (coal dunp point) and al
returns. Part 36 perm ssible equipnment for coal requires the
use of flame arresters on the intake and exhaust systens and
surface tenperature control to bel ow 302EF. As discussed in
nore detail elsewhere in this notice, the cooler exhaust from
t hese perm ssi bl e pieces of equipnment permts the direct
installation of particulate filtration devices such as paper
type filters that cannot be used directly on engines with hot
exhaust. In addition, the permssibility requirenents have
had the effect of limting engine size. This is because
prior to MSHA s issuance of a diesel equipnent rule in 1996,
surface tenperature control was done by water jacketing.
This limted the horsepower range of the perm ssible engines
because manufacturers have not expended resources to devel op
systens that could neet the 302EF surface tenperature
limtation using a water jacketed turbocharger.

In the future, |arger engines may be used on perm ssible
equi pnent, because the new diesel rule allows the use of new
technologies in lieu of water jacketing. This new

technol ogy, plus the introduction of air-charged aftercool ers
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on diesel engines, may |lead to the application of |arger size
di esel engines for underground coal production units.
Moreover, if manufacturers choose to develop this type of

t echnol ogy for underground coal production units, the nunber

of diesel production machines may increase.

There are al so a few underground netal and nonnet al
m nes that are gassy, and these require the use of part 36
perm ssi bl e equi pnment. Perm ssible equipnment in netal and
nonnmetal m nes nmust be able to control surface tenperatures
to 400EF. MSHA estimates that there are currently | ess than
15 netal and nonnetal mnes classified as gassy and whi ch,
therefore, nust use part 36 perm ssible equipnment if diesels
are utilized in areas where perm ssible equipnent is
required. These gassy netal and nonnetal m nes have been
using the sanme perm ssi bl e engi nes and power packages as
t hose approved for underground coal mnes. (MSHA has not
certified a diesel engine exclusively for a part 36
perm ssi bl e machine for the nmetal and nonnetal sector since
1985 and has certified only one perm ssible power package;
however, that engi ne nodel has been retired and is no |onger
avai |l abl e as a new purchase to the industry). As a result,
these mnes are in a simlar situation as underground coal
m nes: engine size (and thus dpm producti on of each engi ne)

is nmore limted, and the exhaust is cool enough to add the
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paper type of filtration device directly to the equi pnent.

I n nongassy underground netal and nonnetal mnes, and in
all surface mnes, mne operators can use conventi onal
construction equi pnent in their production sections w thout
the need for nodifications to the machi nes. Two exanples are
haul age vehicles and dunp trucks. Sone construction vehicles
may be redesigned and articul ated for sharper turns in
under ground m nes; however, the engines are still the
i ndustrial type construction engines. As a result, these
m nes can and do use engines with |arger horsepower. At the
sanme time, since the exhaust is not cool ed, paper-type
filters cannot be added directly to this equi pnment w thout
first adding a water scrubber, heat exchanger or other
cooling device. The sane is true for the equi pnent used in
out by areas of coal mnes, where the nethane | evels do not

require the use of perm ssible equi pnent.

Fut ure Demand and Em ssions. MSHA expects there will be

nor e di esel - powered equi pnent added to the Nation's m nes.
Wil e other types of power sources for mning equi pment are
avai l able, many in the mning industry believe that diesel
power provides both safety and econom c advant ages over

al ternative power sources available today. Not many studies
have been done recently on these contentions, and the studies

whi ch have been reviewed by MSHA do not clearly support this
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hypot hesis; but as long as this view remains preval ent,

continued gromh is |ikely.

There are additional factors that could increase grow h.
As not ed above, perm ssible equi pnent can now be designed in
such a way to permt the use of larger engines, and in turn
nmore use of diesel-powered production equi pnent in
under ground coal and ot her gassy mnes. Moreover, state | aws
banni ng the use of diesel engines in the underground coal
sector are under attack. As noted in section 8 of this part,
until recently, three major underground coal states,
Pennsyl vani a, West Virginia, and Chio, have prohibited the
use of diesel engines in underground coal mnes. In late
1996, Pennsyl vani a passed | egislation (PA Senate Bill No.
1643) permtting such use under conditions defined in the
statute. West Virginia passed legislation lifting its ban as
of May, 1997 (W House Bill 2890), subject to regulations to
be devel oped by a joint |abor-industry comm ssion. This
makes the need to address safety and heal th concerns about
the use of such engi nes very pressing.

In the long term the mning industry's diesel fleet
wi |l becone cleaner, even if the size of the fleet expands.
This is because the old engines will eventually be replaced
by new engines that will emt fewer particulates than they do

at present. As discussed in section 4 of this part, EPA
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regulations limting the em ssions of particul ates and

vari ous gasses from new di esel engines are al ready being

i npl enmented for sone of the smaller engines used in m ning.
Under a defined schedul e, these new standards will soon apply
to other new engines, including the | arger engines used in

m ning. Moreover, over tinme, the em ssion standards which
new engi nes will have to pass will becone nore and nore
stringent. Under international accords, inported engines are
also likely to be cleaner: European countries have al ready
established nore stringent em ssion requirenents (Needham
1993; Sauerteig, 1995).

But MSHA believes that turnover of the mning fleet to
these new, cleaner engines will take a very long tinme because
the mning industry tends to purchase for m ning use ol der
equi pnent that is being discarded by other industries. In
the nmeantinme, the particulate burden on mners as a group is

expected to remain at current |evels or even grow.

(2) Diesel Exhaust and Diesel Particulate. The

em ssions fromdiesel engines are actually a conplex m xture
of conpounds, containing gaseous and particul ate fractions.
The specific conposition of the diesel exhaust in a mne wll
vary with the type of engi nes being used and how they are
used. Factors such as type of fuel, load cycle, engine

mai nt enance, tuning, and exhaust treatnent will affect the
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conposition of both the gaseous and particulate fractions of
the exhaust. This conplexity is conpounded by the multitude
of environnental settings in which diesel-powered equi pnent
is operated. Elevation, for exanple, is a factor.
Neverthel ess, there are a few basic facts about diesel

em ssions that are of general applicability.

The gaseous constituents of diesel exhaust include
oxi des of carbon, nitrogen and sul fur, al kanes and al kenes
(e.g., butadiene), aldehydes (e.g., fornal dehyde), nonocyclic
aromatics (e.g., benzene, toluene), and polycyclic aromatic
hydr ocarbons (e.g., phenanthrene, fluoranthene). The oxides
of nitrogen (NQ) are worth particular nention because in the
at nosphere they can precipitate into particulate nmatter.
Thus, controlling the em ssions of NQ is one way that engine
manuf acturers can control particulate production indirectly.

(See section 4 of this part).

The particulate fraction of diesel exhaust -- what is
known as soot -- is made up of very small individual
particles. Each particle consists of an insoluble, elenental
carbon core and an adsorbed, surface coating of relatively
sol ubl e organi ¢ carbon (hydrocarbon) conpounds. There can be
up to 1,800 different organic conpounds adsorbed onto the
el emental carbon core. A portion of this hydrocarbon
material is the result of inconplete conbustion of fuel;

however, the majority is derived fromthe engine |ube oil.
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In addition, the diesel particles contain a fraction of non-

organi c adsorbed materi al s.

Di esel particles released to the atnosphere can be in
the formof individual particles or chain aggregates (Vuk,
Jones, and Johnson, 1976). |In underground coal m nes, nore
than 90% of these particles and chain aggregates are
subm croneter in size -- i.e., less than 1 mcroneter (1
mcron) in dianeter. In underground netal and nonnetal
m nes, a greater portion of the aggregates nmay be |arger than

1 mcron in size because of the equi pnment used. Dust

generated by mning and crushing of material -- e.g., silica
dust, coal dust, rock dust -- is generally not subm croneter
in size.

Figure I1-1 shows a typical size distribution of the

particles found in the environnent of a m ne that uses

equi pnent powered by diesel engines (Cantrell and Rubow,
1992). The vertical axis represents relative concentrati on,
and the horizontal axis the particle diameter. As can be
seen, the distribution is binmpdal, wth dpm generally being
well less than 1 Fmin size and dust generated by the m ning
process being well greater than 1 Fm Because of their snal
size, even when diesel particles are present in |large
guantities, the environnent m ght not be perceived as
"dusty". Rather, the perception mght be primarily of a

vaporous, dirty and snelly "soot" or "snoke".

62



Figurell-1-Typical distribution of dpm
relative to distribution of other mining
particulates.
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The particul ate nature of diesel soot has special
significance for the mning community, which has a history of
significant health and safety problens associated with dusts
in the mning atnosphere. As a result of this |ong
experience, the mning comunity is famliar with the
standard techniques to control particul ate concentrations.

It knows how to use ventilation systens, for exanple, to
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reduce dust levels in underground mnes. It knows how to
wat er down particul ates capabl e of being inpacted by that
approach, and to divert particul ates away from where m ners
are actively working. Mreover, the mning comunity has

| ong experience in the sanpling and neasurenent of
particulates -- and in all the problens associated therewth.
M ners and m ne operators are very famliar with sanpling
devices that are worn by miners during normal work activities
or placed in specific locations to collect dust. They
understand the significance of sanple integrity, the validity
of laboratory analysis, and the concept of statistical error
in individual sanples. They know that weather and m ne
conditions can affect particul ate production, as can changes
in mne operations in an area of the mne. MSHA and the
former Bureau of M nes have conducted considerable research
into these topics. Wile the mning community has often
argued over these points, and continues to do so, the

sophi stication of the argunents reflects the thorough
famliarity of the mning comunity with particul ate sanpling
and anal ysi s techni ques.

(3) Methods Available to Measure DPM There are a

nunber of methods which can neasure dpm concentrations with
reasonabl e accuracy when it is at high concentrations and
when the purpose is exposure assessnent. Measurenents for

t he purpose of conpliance determ nations nust be nore
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accurate, especially if they are to neasure conpliance with a
dpm concentration as |ow as 200 Fg/nf or lower. It is with
t hese considerations in mnd that MSHA has carefully anal yzed

t he avail abl e nmet hods for neasuring dpm

Comments. In its advanced notice of proposed rul emaking
(ANPRM) in 1992, MSHA sought information on whether there are
met hodol ogi es avail abl e for assessi ng occupati onal exposures
to diesel particul ate.

Sone commenters argued that at that tinme there was no
val i dated sanpling nethod for diesel exhaust and there had
been no valid anal ytical nethod devel oped to determ ne the
concentration of diesel exhaust. According to the Anmerican
M ni ng Congress, (AMC 1992), sanpling nmethods conmmonly in use
were prototypic in nature, were primarily being utilized by
gover nnment agencies and were subject to interference.
Commenters al so stated that sanpling instrunmentati on was not
commercially available and that the anal ytical procedures
could only be conducted in a limted nunber of |aboratories.
Several industry comenters submtted results of studies to
support their position on problens with neasuring diesel
particul ate in underground mnes. A problemw th sanpler
performance was noted in a study using prototype di chotonous
sanpling devices. Another comenter indicated that the
prot ot ype sanpl er devel oped by the former Bureau of M nes

(discussed later in this section) for collecting the
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subm croneter respirable dust was difficult to assenbl e but
easy to use, and that no problens were encountered. Problens
associated with gravinetric analysis were also noted in
assessing a short termexposure limt (STEL). Another
commenter (Morton, 1992) indicated the cost of the sanpling
was prohibitive.

Anot her issue addressed by commenters to the 1992 ANPRM
was “Are existing sanpling and exposure nonitoring nethods
sufficiently sensitive, accurate and reliable?” |If not, what
met hods woul d be nore suitable? Some commenters indicated
their views that sanpling nethods had not been validated at
that time for conpliance sanpling. They asserted that,
dependi ng on the | evel of neasurenent, both the size
sel ective and el enental carbon techni ques have sone utility.
The measurenent devices give a precise nmeasurenent; however
because of interferants, corrections may need to be nmade to
obtain an accurate neasurenent. Commenters al so expressed
the view that all of the sanpling devices are sophisticated
and require sone expertise to assenble and anal yze the
results, and that MSHA should rely on outside agencies to
eval uate and validate the sanpling nmethods. An on-board
sanpl er bei ng devel oped by M chigan Technol ogi cal University
was the only other em ssion neasurenent technol ogy di scussed
in the conmments. However, this device is still in the

devel opnent stage. Another commenter indicated that the
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standard shoul d be based on the hazard and that the standard

woul d force the devel opnent of neasurenent technol ogy.

Subm croneter Sanpling. The forner Bureau of M nes

(BOVM) submtted information on the devel opnent of a prototype
di chot onous i npactor sanpling device that separates and
collects the subm croneter respirable particulate fromthe

respi rabl e dust sanpled (See Figure I1-2).

Figurell- 2
Personal Sampler For Submicrometer
_ Particulate Sampling
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FILTER CASSETTE
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The sanpling device was designed to hel p neasure dpmin
coal mne environnments, where, as noted in the |ast section
of this part, nearly all the dpmis subm croneter (less than
1 mcron) in size. In its submssion to MSHA, the fornmer BOM
noted it had redesigned a prototype and had verified the

sanpler's performance through | aboratory and field tests.
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As used by the fornmer BOMin its research, the
subm croneter respirable particulate was coll ected on a pre-
wei ghed filter. Post-weighing of the filter provides a
measure of the subm croneter respirable particulate. The
relative insensitivity of the gravinmetric nethod only all ows
for a lower Iimt of detection of approximtely 200 Fg/ nt.
Because subm croneter respirable particulate can contain
particul ate material other than diesel particul ate,
measurenents can be subject to interference from other

subm croneter particulate materi al

Nl OSH Met hod 5040. 1In response to the ANPRM N OSH

submtted information relative to the devel opnent of a
sanpling and anal ytical nmethod to assess the diesel
particul ate concentration in an environnment by neasuring the

anmount of total carbon.

As discussed earlier in this part, diesel particulate
consists of a core of elenental carbon (EC), adsorbed organic
carbon (OC) conpounds, sulfates, vapor phase hydrocarbons and
traces of other conpounds. The nethod devel oped by N OSH
provides for the collection of a sanple on a quartz fi ber
filter. The filter is nounted in an open face filter hol der
that allows for the sanple to be uniformy deposited on the
filter surface. After sanpling, a section of the filter is
anal yzed using a thermal -optical technique (Birch and Cary,

1996). This technique allows the EC and OC species to be
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separately identified and quantified. Adding the EC and OC
speci es together provides a neasure of the total carbon
concentration in the environnent. This is indicated

di agrammatically in Figure II-3.

Figurell-3
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Studi es have shown that the sum of the carbon (QC
conponents (EC + OC) associated with dpm accounts for 80-85%
of the total dpm concentration when |ow sul fur fuel is used
(Birch and Cary, 1996). Since the TC.DPMrelationship is
consistent, it provides a nethod for determ ning the anount
of dpm

The nethod can detect as little as 1 Fg/nmt of TC
Moreover, NI OSH has investigated the method and found it to
meet NIOSH s accuracy criterion (NIOSH, 1995); i.e., that

measurenents cone within 25 percent of the true TC
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concentration at |east 95 percent of the tine.

Nl OSH Met hod 5040 is directly applicable for the
determ nation of diesel particulate |evels in underground
metal and nonnetal mines. The only potential sources of
carbon in such mnes would be organic carbon fromoil m st
and cigarette snoke. QI mst nmay occur when diesel
equi pnent mal functions or is in need of nmaintenance. MSHA,
currently, has no data as to the frequency of occurrence or
t he magni tude of the potential interference fromoil mst.
However, during studies conducted by MSHA to eval uate
different nethods used to neasure diesel particulate
concentrations in underground m nes, MSHA has not encountered
situations where oil mst was found to be an interferant.
Mor eover, the Agency assunes that full operator
i npl enentati on of maintenance standards to m nimze dpm
em ssions (which are part of MSHA's proposed rule) w il
m nimze any remai ning potential for such interference. MSHA
wel conmes comments or data relative to oil mst interference.
Cgarette snoke is under the control of operators, during
sanpling tinmes in particular, and hence should not be a
consi derati on.

Wi | e sanpl es in underground netal and nonnetal m nes
could be taken with a subm croneter inpactor, this could | ead
to underestimating the total anount of dpmpresent. This is

because the fraction of dpm particles greater than 1 mcron
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in size in the environnent of noncoal m nes can be as great

as 20% (Vuk, Jones, and Johnson, 1976).

When sanpling diesel particulate in coal mnes, the
NI OSH nmet hod recommends that a specialized inpactor with a
subm croneter cut point, such as the one devel oped by the
former BOM be used. Use of the subm cron inpactor mnimzes
the collection of coal particles, which have an organic
carbon content. However, if 10% of coal particles are
subm cron, this neans that up to 200 m crograns of
subm croneter coal dust could be collected in face areas
under current coal dust standards. Accordingly, for sanples
coll ected in underground coal m nes, an adjustnment may have
to be nmade for interference from subm croneter coal dust;
however, outby areas where little coal mne dust is present

may not need such an adj ustnent.

Nl OSH further recomrends that in using its method in
coal mnes, the sanple only be analyzed for the EC conponent.
Measuring only the EC conponent ensures that only diesel
particul ate material is being neasured in such cases.
However, there are no established rel ati onshi ps between the
concentration of EC and total dpm under various operating
conditions. (The organic carbon conponent of dpm can vary
wi th engine type and duty cycle; hence, the amount of whol e
dpm present for a neasured amount of EC may vary). The

Agency wel cones data and suggestions that would help it
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ascertain if and how neasurenents of subnicroneter el enenta
carbon could realistically be used to neasure dpm

concentrations in underground coal m nes.

Al t hough NI OSH Met hod 5040 requires no specialized
equi pnent for collecting a dpm sanple, the sanple woul d nost
probably require analysis by a commercial |aboratory. NSHA
recogni zes that the nunber of |aboratories currently capable
of anal yzing sanples using the thermal -optical nethod is
l[imted. However, there are nunerous | aboratories avail able
that have the ability to performa TC anal ysis w thout
identifying the different species of carbon in the sanple.
Total carbon determ nations using these | aboratories woul d
provide the mne wth good information relative to the |levels
of dpmto which mners are potentially exposed. MSHA
believes that once there is a need (e.g., as a result of the
requi renents of the proposed rule), nore conmerci al
| aboratories will develop the capability to anal yze dpm
sanpl es using the therno-optical analytical nethod.
Currently, the cost to analyze a subm croneter particul ate
sanple for its TC content ranges from $30 to $50. This cost
is consistent with costs associated with simlar analysis of

m neral s such as quart z.

RCD Met hod. Another method, referred to as the

Respi rabl e Conbusti bl e Dust Met hod (RCD), has been devel oped

i n Canada for neasuring dpm concentrations in noncoal m nes.
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Respirable dust is collected with a respirable dust sanpler
consisting of a 10 mllimeter nylon cyclone and a filter
capsul e containing a prewei ghed, preconditioned silver
menbrane filter. Sanples are collected at a flowrate of 1.7
l[iter per mnute. The respirable sanple collected includes

bot h conbusti bl e and nonconbustible particulate matter.

Sanpl es collected in accordance with the RCD net hod
requi re analysis by a commercial |aboratory. Total
respirable dust is determ ned gravinetrically by wei ghing the
filter after the sanple is collected. After the sanple has
been subjected to a controlled conmbustion process at 400EC
for two hours, the remai nder of the sanple is wei ghed, and
t he amount of the particul ate burned off determ ned by
subtraction. This is the RCD. The conbustible particul ate
matter consists of the soluble organic fraction, the EC core
of the dpm and any other conbustible material coll ected.
Thus, only a portion of the RCDis attributable to dpm Gl
m st and ot her conbustible matter collected on the filter are
interferants that can affect the accuracy of dpm
concentration determ nation using this nmethod. Because the
mass of RCD is determ ned by wei ghing, the relative
insensitivity of this nethod is simlar to that obtained with
the size selective gravinetric nmethod (approxi mately 200
Fg/ n¥) .

One comenter (Inco Limted) indicated experience with
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this method for identifying diesel particulate in their

m ni ng operations and suggested that this techni que nay be
appropriate for determ ning ei ght hour exposures. Although
this nethod was commonly used by the comrenter for assessing
dpm | evel s, concerns for the efficiency of the cyclones used
to sanple the respirable fraction of the particul ate al ong

with interference fromoil m st were expressed.

Canada is now experinmenting with the use of a subm cron

i npactor with the RCD net hod.

Sanpler Availability. The conmponents for conducting
sanpling according to the subm croneter and the RCD net hods
are conmmercially available, as are those for N OSH Met hod
5040, wi thout a subm cronmeter particul ate separator
(1 nmpactor).

A reusabl e i npactor can be nmanufactured by machi ne shops
follow ng the design specifications devel oped by the forner
U.S. Bureau of Mnes (BOMIC 9324, 1992). The use of the
Si ze-sel ective sanplers requires sone training and | aboratory
tinme to prepare the inpaction plate and assenble the unit.
The cost to manufacture the size-selective units is
approxi mately $35.

In addition, MSHA has requested NIOSH to devel op and
provide a commercially avail abl e di sposabl e subm cronet er
particul ate separator that would be used with existing

personal respirable dust sanpling equipnent. The

74



comercially avail abl e separator will be manufactured
according to design criteria specified by NNOSH. It is
anticipated that other sanpling instrument manufacturers wll
devel op commercial units once there is an established need

for such a sanpling device.

Use of Alternative Surrogates to Assess DPM

Concentrations. A nunber of commenters on the ANPRM

i ndi cated that a nunber of surrogates were available to

nmoni tor diesel particulate. O the surrogates suggested, the
nost desirable to use would be carbon di oxi de because of its
ease of neasurenent. In 1992 the former Bureau of M nes (BOM
| C 9324, 1992) reported on research being conducted to
investigate the use of CO as a surrogate to assess mne air
quality where diesel equipnent is utilized. However, because
the relationship between CO and ot her exhaust conponents
depends on the nunber, type and duty cycle of the engines in
operation, no acceptabl e neasurenent nethod based on the use

of CO has been devel oped.

(4) Reducing Soot at the Source -- Engine Standards. One

way to limt diesel particulate em ssions is to redesign

di esel engines so they produce fewer pollutants. Engine
manuf acturers around the world are being pressed to do this
pursuant to environnental regulations. These cleaner engine
requi renents are sonetinmes referred to as tail pi pe standards

because conpliance is neasured by checking for pollutants as
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t he exhaust energes fromthe engine's tail pipe -- before any
aftertreatnent devices. This section reviews devel opnents in
this area, and explains the rel ationship between the

envi ronnent al standards on new engi nes and MSHA engi ne

"approval " requirenents.

The G ean Air Act and Mbbile Sources. The Clean Ar

Act authorized the Federal Environnmental Protection Agency
(EPA) to establish nationw de standards for new nobile
vehi cl es, including those powered by diesel engines. These
st andards are designed, over tine, to reduce the vol unme of
certain harnful atnospheric pollutants emanating from nobil e
sources: particulate matter, nitrogen oxides (which as
previously noted, can result in the generation of

particul ates in the atnosphere), hydrocarbons and carbon
nonoxi de.

California has its own standards. New engi nes desti ned
for use in California nust neet standards under the | aw of
that State. The standards are issued and adm ni stered by the
California Alr Resources Board (CARB). In recent years, EPA
and CARB have worked together with industry in establishing
their respective standards, so nost of themare identical.

Regul atory responsibility for inplenentation of the
Clean Air Act is vested in the Ofice of Mbile Sources
(OVB), part of the Ofice of Air and Radi ation of the EPA

Sone of the discussion which foll ows was derived from
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materi al s which can be accessed fromthe OM5 honme page on the
Wrld Wde Wb at
(http://ww. epa. gov/ docs/ omsww/ onshone. htn). I nformation
about the CARB standards nay be found at the honme page of

that agency at (http://ww. arbis. arb. ca. gov/ honepage. ht m.

Engi nes are generally divided into three broad
categories for purposes of environnental em ssions standards,
in accordance with the primary use for which the type of
engine is designed: (1) cars and light duty trucks (i.e., to
power passenger transport); (2) heavy duty trucks (i.e., to
power over-the-road hauling); and (3) nonroad vehicles (i.e.,
to power small equi pnent, construction equi pnent, |oconotives
and ot her non-hi ghway uses). Engines used in mning
equi pnent are not regqulated as a separate category in this
regard, but engines in all three categories are engaged in
m ning work, from generator sets to pickup trucks to huge

earth novers and haul ers.

New vs. Used. The environnental tail pipe requirenments

are applicable only to new engines. In the mning industry,
used engi nes are often purchased; and, of course, the
existing fleet consists of engines that are not new. Thus,
al t hough these tail pipe requirements wll bring about gradual
reduction in the overall contribution of diesel pollution to
t he at nosphere, the beneficial effects on m ning atnospheres

may require a longer tinefranme, absent actions to accelerate
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the turnover of mning fleets to the cl eaner engines.

I n underground coal m ning, MSHA has al ready taken
actions which will have such an effect on the fleet. The
di esel equipnent rule issued in |ate 1996 requires that by
Novenber 25, 1999, all diesel equi pnment used in underground
coal m nes use an approved engine and maintain that engine in
approved condition. (30 CFR 75.1907). MSHA expects this
will result in the replacenent of about 47 percent of the
di esel engines now in the underground coal m ne inventory
with engines that emt fewer pollutants. The tinefrane
permtted for the turnover was based upon MSHA's estimates of
the useful life in an underground m ning environnent of the

"out by" equi pnent i nvol ved.

Technol ogy- Forci ng Schedul e. As noted above, the exact

environnmental tail pipe requirenents which a new diesel engine
must neet varies wth the date of manufacture. The Clean Ar
Act, which was nost recently anended in 1990, establishes a
schedul e for the reduction of particular pollutants from
nmobi | e sources. EPA and CARB, working closely with the

di esel engine industry, have endeavored to turn this into a
regul atory schedul e that forces technol ogy while taking into
account certain technological realities (e.g., actions taken
to reduce particulate em ssions nmay increase NQ, em ssions,
and vice versa). Existing EPA regulations for on-highway

engi nes (both for Iight duty vehicles and heavy duty trucks)
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and non-road engi nes schedul e the tail pi pe standards that
must be nmet for the rest of this century. Agreenents between
EPA, CARB and the engine industry are now | eading to proposed
rules for engine standards to be met during the early part of
the next century. These standards will be stricter and w |

|l ower the |l evels of diesel em ssions.

Li ght-Duty Engines. The current regulations on |ight

duty vehicle engines (cars and passenger trucks) were set in
1991. (56 FR 25724). EPA is currently considering proposing
new standards for this category. Pursuant to a specific
requirenent in the Cean Air Act Amendnents of 1990, EPA is
to study and report to Congress on whether further reductions
in this category should be pursued. A public workshop was
held in the Spring of 1997. EPA plans provide for a draft
report to be available for public comment by Spring of 1998,
and a final report conpleted by July 1998, although a notice
of citizen suit has been filed to speed the process. Up-to-
date informati on about the progress of this initiative can be
found at the honme page for the study

(http://ww. epa. gov/ omsww/ t r 2hone. ht m

On- hi ghway Heavy Duty Truck Engines. The first phase of

t he on-hi ghway standards for heavy duty di esel engi nes was
applicable to engines manufactured in 1985. (40 CFR 86. 085-
11). For the first tine, separate standards for NO; and

hydr ocar bons were established. The nitrogen oxi des and
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hydr ocar bons are precursors of ground |evel ozone, a major
conponent of snbg. A nunber of hydrocarbons are al so toxic,
while nitrogen oxides contribute to the formation of acid
rain and can, as previously noted, precipitate into
particulate matter. |In 1988, a specific standard limting
particulate matter emtted fromthe heavy duty on-hi ghway

di esel engines went into effect. (40 CFR 86.088-11). The
Clean Air Act Amendnents and the regul ati ons provided for
phasing in even tighter controls on NQ and particul ate
matter through 1998. Reductions in NQ took place in 1990
and 1991 and are to occur again in 1998, and reductions in PM
took place in 1991 and 1994. Certain types of trucks in
particularly polluted urban areas nust reach even tighter

requi renents.

On Cctober 21, 1997, EPA issued a new rule for on-
hi ghway engines that will take effect for engine nodel years
starting in 2004. (62 FR 54693). The rule establishes a
conbi ned requirenent for NO, and HC. The conbi ned standard is
set at 2.5gm bhp-hr, which includes a cap of 0.5gnf bhp-hr for
HC. Prior to the rule, the EPA, CARB, and the engi ne
manuf acturers signed a Statenent of Principles (SOP) that
agreed on harnoni zation of the em ssion standards and the
feasible levels that could be achieved. The rule allows
manuf acturers a choice of two conbinati ons of NO¢ and HC,

with a net expected reduction in NO, em ssions of 50% The
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rule does not require further reductions in tail pipe

en ssi ons of PM

Non-road Engines. O particular interest to the mning

community is the EPA's regulatory work on the standards that
wi |l be applicable to non-road engi nes, for these include the
engi nes used in the heaviest m ning equi pnment.

The 1990 C ean Air Act Amendnents specifically directed
EPA to study the contribution of nonroad engines to air
pollution, and regulate themif warranted. 1In 1991, EPA
rel eased a study that docunented hi gher than expected
em ssion | evels across a broad spectrum of nonroad engi nes
and equi pnment (EPA Fact Sheet, EPA420-F-96-009, 1996). In
response, EPA initiated several regulatory prograns. One of
t hese set em ssion standards for |and-based nonroad engi nes
greater than 50 horsepower (other than for rail use). Limts
are established for tail pi pe em ssions of hydrocarbons,
carbon nonoxi de, NO, and dpm The limts are phased in from
1996 to 2000: starting in 1996 with nonroad engines from 175
to 750 hp, then smaller engines, and by 2000 the | arger
nonroad engi nes. Mreover, in February 1997, restrictions on
nonroad engi nes for |oconotives were proposed. (62 FR 6366).

I n Septenber 1996, EPA announced anot her Statenent of
Principles (SOP) wth the engine industry and CARB on new
rounds of restrictions for non-road engines to begin to take

place in this century. This led in Septenber 1997 to a
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proposed rule setting standards for al nost all types of
engines in this category manufactured after 1999-2006 (the
actual year depends on the category). (62 FR 50151). The
appl i cabl e standards for an engi ne category woul d be
gradual ly tightened through three tiers. They would set a
cap on the conbined NQ and HC (simlar to the on-highway),
set CO standards, and | ower standards on PM The

inpl ementation of the final tier of the proposed reductions
IS subject to a technology reviewin 2001 to ensure that the

appropriateness of the levels to be set is feasible.

WIl the Diesel Engine |Industry Meet Mning | ndustry

Requi renments? Concern has been expressed fromtine to tine

that the diesel industry mght not be able to neet the ever
ti ghtening standards on tail pi pe em ssions, and m ght,
therefore, stop producing certain engi nes needed by the

m ning conmunity or other industries (Gushee, 1995). To
date, however, such concerns have not been realized. The
fact that the nost recent regul ati ons have been devel oped

t hrough a consensus process with the engine industry, and
that the non-road plan includes a schedul ed technol ogy review
to ensure the proposed em ssion standards can really be
achi eved, suggests that although the EPA standards are
technol ogy forcing, diesel engines will continue to be
avai l able to neet the needs of the mning community for the

foreseeable future. In addition, the nonroad engi ne
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agreenent with the industry calls for devel opnent of a
separate research agreenent involving stakeholders in the
expl oration of technol ogies that can achieve very | ow
em ssion levels of NQ and PM "whil e preserving perfornmnce,
reliability, durability, safety, efficiency, and
conpatibility with nonroad equi pnent” (EPA420-F-96-015,
Septenber 1996). Also, Vice President Gore has recently
noted that the Admnistration is commtted to em ssions
research that would clean up both the diesels currently on
the road, as well as enabling these engines an opportunity to
conpete as a new generation of vehicles is devel oped that are
far nore efficient than today's vehicles (Wite House Press
Rel ease, July 23, 1997). It is always possible, of course,
t hat sonme new technol ogi cal problens could energe that could
i npact diesel engine availability -- e.g., confirmation that
sonme of the newer engines produce high |evels of
"nanoparticles" particulates and that such em ssions pose
sone sort of a health problem Research of nanoparticles and
their health effects is currently a topic of investigation
(Bagley et al., 1996).

A rel ated question has been whether the costs of the
“hi gh-tech” diesel engines will nmake them unaffordable in
practice to the mning comunity. MSHA believes the new
engines will be affordable. The fact that the engine

i ndustry has agreed to the new standards, and has sone
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assurance of what the applicable standards will be for the

foreseeabl e future, should help keep costs in check.

I n theory, underground m nes can control costs by
purchasi ng certain types of new engines that do not have to
meet the new EPA standards. The rules on heavy duty on-
hi ghway truck engi nes were not applied to engines intended to
be used in underground coal mnes (59 FR 31336), and the new
proposed rul es on nonroad vehicles would |ikew se not be
mandatory for engi nes intended for any underground m ni ng
use. In practice, however, it is not likely that engine
manuf acturers will produce special engines once they switch
over their production lines to neet the new EPA standards,
because there are few types and sizes of engines in
production for which the mning comunity is the major
mar ket. Moreover, the |arger engi nes (above 750 hp) are
specifically covered by the EPA nonroad rul es (Engine

Manuf acturers Assn. vs. EPA, 88 F.3d 1075, 319 U. S. App.D.C

12 (1996).

MSHA approved engines. Acting under its own authority

to protect mner safety and health, MSHA requires that diesel
engi nes used in certain types of mning operations be
"approved” as neeting certain tail pipe standards.

In sone ways, the standards are akin to those of EPA and
CARB. For exanple, MSHA, CARB and EPA generally use the sane

tests to check em ssions. WMSHA uses a steady state, 8-nobde
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test cycle, the sane as EPA and CARB use to test engines
designed for use in off-road equi pnent; however, EPA uses a

different, transient test for on-highway engines.

But to be approved by MSHA, an engi ne does not have to
be as clean as the newer diesel engines, every generation of
whi ch nust neet ever tighter EPA and CARB tail pi pe standards.
Approval of an engine by MSHA nerely ensures that the
tail pipe emssions fromthat engine neet certain basic
standards of cleanliness -- cleaner than the engi nes which

many m nes continue to use.

The MSHA approval rules were revised in 1996 (as part of
the 1996 rule on the use of diesel equipnment in underground
coal mnes) to provide the mning conmunity with additional
i nformati on about the cleanliness of the em ssions energing
fromthe tail pi pe of various engines. Specifically, the
agency now requires that a particulate index (Pl) be reported
as part of MSHA's engine approval. This index permts
operators to evaluate the contribution of a proposed new
addition to the fleet to the mne's particul ate
concentrations.

There is no requirenent that approved engi nes neet a
particular PlI; rather, the requirenent is for information
purposes only. In its 1996 rul emaki ng, MSHA explicitly
deferred until this rul emaking the question of whether to

require engines used in mning environnents to neet a
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particular PI. (61 FR 55420-21, 55437). The Agency has
deci ded not to take that approach, for the reasons discussed

in part V of this preanble.

(5 Limting the Public’'s Exposure to Soot -- Anbient

Ar Quality Standards. Pursuant to the Clean Air Act, EPA is

responsi ble for setting air pollution standards to protect
the public fromtoxic air contamnants. These include
standards to |imt exposure to particulate nmatter. The
pressures to conply with these limts have an inpact upon the
m ning industry, which contributes various types of
particulate matter into the environnment during m ning
operations, and a special inpact on the coal mning industry
whose product is used extensively in em ssion-generating
power facilities. But those standards hold interest for the
m ning conmunity in other ways as well, for underlying sone
of themis a |arge body of evidence on the harnful effects of
ai rborne particulate matter on human health. Increasingly,
t hat evi dence has pointed toward the risks of the small est
particulates -- including the particles generated by diesel
engi nes.

This section provides an overvi ew of EPA rul emaki ng on
particulate matter. For nore detailed information
commenters are referred to "The Plain English Guide to the
Clean Air Act," EPA 400-K-93-001, 1993, to the "Review of the

National Ambient Air Quality Standards for Particul ate
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Matter: Policy Assessnent of Scientific and Techni cal
| nformation", EPA-452\R-96-013, 1996; and, on the | atest
rule, to EPA Fact Sheets, July 17, 1997. These and ot her

docunents are available from EPA' s Wb site.

Background. Air quality standards involve a two- step

process: standard setting by EPA, and inplenentation by each
St at e.

Under the law, EPA is specifically responsible for
reviewing the scientific literature concerning air
pol lutants, and establishing and revising National Anbient
Air Quality Standards (NAAQS) to minimze the risks to health
and the environnment associated with such pollutants. It is
supposed to do a review every five years. Feasibility of
conpliance by pollution sources is not supposed to be a
factor in establishing NAAQS. Rather, EPA is required to set
the |l evel that provides "an adequate margin of safety” in
protecting the health of the public.

| npl enent ati on of each national standard is the
responsibility of the states. Each nust develop a state
i npl enentation plan that ensures air quality in the state
consistent with the anbient air quality standard. Thus, each
state has a great deal of flexibility in targeting particul ar
nodes of em ssion (e.g., nobile or stationary, specific
i ndustry or all, public sources of em ssions vs. private-

sector sources), and in what requirenents to i npose on
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pol luters. However, EPA nust approve the state pl ans
pursuant to criteria it establishes, and then take pollution
measurenents to determ ne whether all counties within the
state are neeting each anbient air quality standard. An area
not neeting an NAAQS is known as a "nonattai nnent area".

TISP. Particulate matter originates fromall types of
stationary, nobile and natural sources, and can al so be
created fromthe transformation of a variety of gaseous
em ssions fromsuch sources. |In the context of a gl obal
at nosphere, all these particles are m xed together, and both
peopl e and the environnent are exposed to a "particul ate
soup"” the chem cal and physical properties of which vary
greatly with tinme, region, neteorol ogy, and source category.

The first anbient air quality standards dealing with
particul ate matter did not distinguish anong these particles.
Rat her, the EPA established a single NAAQS for "total
suspended particul ates", known as "TSP." Under this
approach, the states could cone into conpliance with the
anbient air requirenment by controlling any type or size of
TSP. As long as the total TSP was under the NAAQS -- which
was established based on the science available in the 1970s -
- the state net the requirenent.

PM,. Wen the EPA conpleted a new review of the
scientific evidence in the md-eighties, its conclusions |ed

it to revise the particulate NAAQS to focus nore narrowmy on
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those particulates |l ess than 10 mcrons in dianeter, or PM,.
The standard issued in 1987 contained two conponents: an
annual average limt of 150 Fg/n?, and a 24-hour limt of 50
Fg/n?. This new standard required the states to reeval uate
their situations and, if they had areas that exceeded the new
PM, imt, to refocus their conpliance plans on reducing
those particulates smaller than 10 mcrons in size. Sources
of PM, i nclude power plants, iron and steel production,

chem cal and wood products manufacturing, w nd-blow and
roadway fugitive dust, secondary aerosols and nany natural

sources.

Sone state inplenentation plans required surface m nes
to take actions to help the state neet the PM, standard. In
particul ar, some surface mnes in Western states were
required to control the coarser particles -- e.g., by
spraying water on roadways to limt dust. The mning
i ndustry has objected to such controls, arguing that the
coarser particles do not adversely inpact health, and has
sought to have them excluded fromthe EPA anbient air
standards (Shea, 1995; comments of Newnont Gol d Conpany,
March 11, 1997, EPA docket nunber A-95-54, |V-D 2346).

PM s. The next scientific review was conpleted in 1996,
followng suit by the Anmerican Lung Associ ation and ot hers.
A proposed rule was published in Novenber of 1996, and, after

public hearings and review by the Ofice of the President, a
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final rule was pronul gated on July 18, 1997. (62 FR 38651).

The new rule further nodifies the standard for
particulate matter. Under the new rule, the existing
national anbient air quality standard for PM, remains
basically the same -- an annual average limt of 150 Fg/m?
(wth sonme adjustnment as to how this is neasured for
conpl i ance purposes), and a 24-hour ceiling of 50 Fg/nf. In
addi ti on, however, a new NAAQS has now been established for
"fine particulate matter” that is less than 2.5 mcrons in
size. The PM, s annual limt is set at 15 Fg/n?, with a 24-
hour ceiling of 65 Fg/nt.

The basis for the PM, s NAAQS is a new body of scientific
data suggesting that particles in this size range are the
ones responsi ble for the nost serious health effects
associated with particulate nmatter. The evi dence was
t horoughly reviewed by a nunber of scientific panels through
an extended process. (A chart of the scientific review
process is available on EPA's web site --
http://ttnww. rt pnc. epa. gov/ naaqspro/ pmaags. gif). The
proposed rule resulted in considerable press attention, and
heari ngs by Congress, in which this scientific evidence was
further discussed. Follow ng a careful review President
Clinton announced his concurrence with the rulemaking in
light of the scientific evidence of risk. However, the

i npl emrentation schedule for the rule is | ong enough so that
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the next review of the science is scheduled to be conpl eted
before the states are required to neet the new NAAQS for PM ¢
-- hence, adjustnent of the standard is still possible before

i npl enent ati on.

Inplications for the Mning Community. As noted earlier

in this part, diesel particulate matter is nostly |less than
1.0 mcron in size. It is, therefore, a fine particulate.
The body of evidence of hunman health risk from environnmental
exposure to fine particulates nust, therefore, be considered
in assessing the risk of harmto mners of occupational
exposure to one type of fine particulate -- diesel

particul ate. MSHA has accordingly done so in its risk

assessnment (see part Il of this preanble).

(6) Controlling Diesel Particulate Em ssions in Mning -

- a Toolbox. Efforts to control diesel particulate em ssions

have been under review for sone time within the mning
community, and accordingly, there is considerable practical
i nformati on avail abl e about controls -- both in general
terms, and with respect to specific mning situations.

Wor kshops. I n 1995, MSHA sponsored three workshops "to
bring together in a forumformat the U S. organi zati ons who
have a stake in limting the exposure of mners to diesel

particul ate (including) mne operators, |abor unions, trade

or gani zati ons, engi ne manufacturers, fuel producers, exhaust

aftertreatnent manufacturers, and academ a." (MAteer, 1995).
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The sessions provided an overview of the literature and of

di esel particul ate exposures in the mning industry, state-
of -the-art technol ogi es avail able for reduci ng diesel
particul ate | evels, presentations on engi neering technol ogi es
toward that end, and identification of possible strategies
wher eby m ners’ exposure to diesel particulate matter can be
[imted both practically and effectively. One workshop was
held in Beckley, West Virginia on Septenber 12 and 13, and
the other two were held on October 6, and Cctober 12 and 13,
1995, in M Vernon, Illinois and Salt Lake Cty, Ut ah,
respectively. A transcript was made. During a speech early
the next year, the Deputy Assistant Secretary for NMSHA

characterized what took place at these workshops:

The bi ggest debate at the workshops was whet her or not
di esel exhaust causes |ung cancer and whet her NMSHA
shoul d nove to reqgul ate exposures. Despite this debate,
what energed at the workshops was a general recognition
and agreenent that a health problem seens to exist with
the current high |l evels of diesel exhaust exposure in
the mnes. One could observe that while all the debate
about the studies and the level of risk was going on,
sonet hing el se interesting was happening at the

wor kshops: one by one m ners, mning conpanies, and
manuf act urers began descri bing efforts al ready underway
to reduce exposures. Many are actively trying to solve
what they clearly recognize is a problem Sonme m ne
operators had switched to | ow sul fur fuel that reduces
particul ate |l evels. Sone had increased m ne
ventilation. One conpany had tried a soy-based fuel and
found it lowered particulate |levels. Several were
instituting better maintenance techni ques for equi pnent.
Anot her had hired extra di esel nechanics. Several
conpani es had purchased el ectronically controll ed,

cl eaner, engines. Another was testing a prototype of a
new filter system Yet another was using di sposable

di esel exhaust filters. These were not all flaw ess
attenpts, nor were they all inexpensive. But one
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presenter after another described exanpl es of serious
efforts currently underway to reduce diesel em ssions.
(Hricko, 1996).

Tool box. In March of 1997, MSHA issued, in draft form
a publication entitled "Practical Ways to Control Exposure to
D esel Exhaust in Mning -- a Tool box". The draft
publication was di ssem nated by MSHA to all underground m nes
known to use di esel equi pnent and posted on MSHA's Wb site.
Fol | ow ng conment, the tool box was finalized in the Fall of
1997 and di ssem nated. For the conveni ence of the m ning
community, a copy is reprinted as an Appendi x at the end of
thi s docunent.

The material on controls is organized as a “tool box” so
that m ne operators have the option of choosing the control
technology that is nost applicable to their mning operation
for reducing exposures to dpm The Tool box provides
i nformati on about nine types of controls that can reduce dpm
em ssions or exposures: |ow em ssion engines; fuels;
aftertreatnent devices; ventilation; enclosed cabs; engine
mai nt enance; work practices and training; fleet nmanagenent;

and respiratory protective equi pnent.

The Estimator. MSHA has devel oped a nodel that can help
m ne operators evaluate the effect of alternative controls on
dpm concentrations. The nodel is in the formof a tenplate
that can be used on standard conputer spreadsheet prograns;

as informati on about a new conbi nation of controls is
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entered, the results are pronptly displayed. A conplete
description of this nodel, referred to as "the Estimator,"
and several exanples, are presented in part V of this
preanble. MSHA intends to nake this nodel w dely avail able
to the mning community, and hopes to receive coments in

connection with this rul enmaki ng based on
the results of estimtes conducted with this nodel.

Hi story of diesel aftertreatnent devices in nining. For

many years, the majority of the experience has been with the
use of oxidation catalytic converters (OCCs), but in nore
recent years both ceram c and paper filtration systens have

al so been used nore w dely.

OCCs began to be used in underground mnes in the 1960's
to control carbon nonoxi de, hydrocarbons and odor (Haney,
Saseen, Waytulonis, 1997). That use has been w despread. It
has been estimated that nore than 10,000 OCCs have been put
into the mning industry over the years (MKinnon, dpm
Wor kshop, Beckley, W, 1995).

When such catal ysts are used in conjunction with | ow
sul fur fuel, there is a reduction of up to 90 percent of
carbon nonoxi de, hydrocarbons and al dehyde em ssi ons, and
nitric oxide can be transforned to nitrogen dioxide.

Moreover, there is also an approxi mately 20 percent reduction
in diesel particulate mass. The diesel particul ate reduction

cones fromthe elimnation of the sol uble organic conpounds
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t hat, when condensed t hrough the cooling phase in the
exhaust, wll attach to the elenental carbon cores of diesel
particulate. Unfortunately, this effect is lost if the fue
contains nore than 0.05 percent sulfur. |In such cases,

sul fates can be produced which "poison" the catalyst,
severely reducing its life. Wth the use of |ow sul fur fuel,
sonme engi ne manufacturers have certified diesel engines with
catal ytic converter systens to neet EPA requirenents for

| oner particulate |levels (see section 4 of this part).

The particulate trapping capabilities of sonme OCCs are
even higher. In 1995, the EPA inpl enented standards
requiring older buses in urban areas to reduce the dpm
em ssions fromrebuilt bus engines. (40 CFR 85.1403).
Aftertreat mnent manufacturers devel oped catal ytic converter
systens capabl e of reducing dpmby 25% Such systens are
avai l able for larger diesel engines commopn in the underground
met al and nonnetal sector.

O her types of aftertreatnent devices capable of nore
significant reductions in particulate |evels began to be
devel oped for commercial applications followng EPA rules in
1985 limting diesel particulate em ssions from heavy duty
di esel engines. The wall flow type ceram c honeyconb di esel
particulate filter systemwas initially the nost prom sing
approach (SAE, SP-735, 1988). However, due to the extensive

wor k perfornmed by the engi ne manufacturers on new
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t echnol ogi cal designs of the diesel engine' s conbustion
system and the use of |low sulfur fuel, particulate traps
turned out to be unnecessary to conply with the EPA standards

of the time.

While this work was underway, efforts were al so being
made to transfer this aftertreatnent technology to the mning
i ndustry. The fornmer Bureau of M nes investigated the use of
catal yzed diesel particulate filters in underground mnes in
the United States (BOV RI-9478, 1993). The investigation
denonstrated that filters could work, but that there were
probl ens associated with their use on individual unit
installations, and the Bureau nade recommendati ons for
installation of ceramc filters on mning vehicles. But as
noted by one commenter at one of the MSHA wor kshops in 1995,
"while ceramc filters give good results early in their life
cycle, they have a relatively short life, are very expensive
and unreliable.” (Ellington, dpm Wrkshop, Salt Lake Cty,

UT, 1995).

Canadi an m nes al so began to experinent with ceramc
traps in the 1980's with simlar results (BOM |C 9324,

1992). Work in Canada today continues under the auspices of

the Di esel Em ssion Evaluation Program (DEEP), established by
the Canadi an Centre for Mneral and Energy Technol ogy in 1996
(DEEP Pl enary Proceedi ngs, Novenber 1996). The goals of DEEP

are to: (1) evaluate aerosol sanpling and anal ytical nethods
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for dpm and (2) evaluate the in-mne performance and costs

of various diesel exhaust control strategies.

Wrk with ceramc filters in the |ast few years has |ed
to the devel opnent of the ceramc fiber wound filter
cartridge (SAE, SP-1073, 1995). The ceram c fiber has been
reported by the manufacturer to have dpm reduction
efficiencies up to 80 percent. This system has been used on
vehicles to conply with German requirenents that all diesel
engi nes used in confined areas be filtered. O her
manuf acturers have nade the wall flow type ceram c honeyconb
dpmfilter systemcomercially available to neet the Gernman
standard. In the case of sone engines, a choice of the two
types is avail able; but dependi ng upon horsepower, this may
not al ways be the case.

In the early 1990's, MSHA worked with the former Bureau
of Mnes and a filter manufacturer to successfully devel op
and test a pleated paper filter for wet water scrubber
systens of perm ssible diesel powered equipnent. The dpm
reduction fromthese
filters has been determned in the field by the former BOMto
be up to 95% (BOM |C 9324). The sane type of filter has
been used in recently devel oped dry systens for perm ssible
machi nes, with reported | aboratory reductions in dpm of 98%

(Paas, dpm Workshop, Beckley W/, 1995).

ANPRM Conments. The ANPRM requested informati on about
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several kinds of work practices that m ght be useful in
reduci ng dpm concentrations. These coments were provided
wel | before the workshops nentioned above, and before NMSHA
i ssued its diesel equipnment standard for underground coa

m nes, and are thus sonewhat dated. But, solely to
illustrate the range of comments received, the foll ow ng

sections review the comments concerning certain work

practices -- fuel type, fuel additives, and mai ntenance
practices.
Type of Diesel Fuel Required. It has been well

established that the quality of diesel fuel influences

em ssions. Sul fur content, cetane nunber, aromatic content,
density, viscosity, and volatility are interrel ated fue
properties which can influence em ssions. Sulfur content can
have a significant effect on diesel em ssions.

Use of |ow sulfur diesel fuel reduces the sulfate
fraction of dpm matter em ssions, reduces objectionable odors
associated wth diesel exhaust and all ows oxidation catal ysts
to performproperly. The use of |ow sulfur fuel also reduces
engi ne wear and mai ntenance costs. Fuel sulfur content is a
particularly inportant paraneter when the fuel is used in | ow
em ssion diesel engines. Low sulfur diesel fuel is available
nati onwi de due to EPA regulations. (40 CFR parts 80 and 86).
In MSHA's ANPRM information was requested on what reduction

in concentration of diesel particulate can be achieved
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t hrough the use of |ow sulfur fuel. Information was al so
solicited as to whether the use of | ow sul fur fuel reduces

t he hazard associated with di esel emnm ssions.

Responses from commenters stated that there would be a
positive reduction in particulate with the use of |ow sulfur
fuel. One comenter stated that the brake specific exhaust
em ssions (grans/brake horsepower-hour) of particulate would
decrease by about 0.06 g/bhp-hr for a fuel sulfur reduction
of 0.25 weight percent sulfur. The particul ate reduction
effect is proportional to the change in sulfur content.

Anot her comrenter stated that a typical No. 2 diesel fuel
containing 0.25 percent weight sulfur will include 1 to 1.6
grans of sulfate particulate per gallon of fuel consunmed. A
fuel containing 0.05 percent weight sulfur will reduce
sulfate particulate to 0.2-0.3 grans per gallon of fuel
consuned, an 80 percent reduction.

In responding to the question on whether reducing the
sul fur content of the fuel will reduce the health hazard
associ ated with diesel em ssions, several commenters stated
that they knew of no evidence that sul fur reduction reduces
the hazard of the particulate. MSHA also is not aware of any
data supporting the proposition that reducing the sul fur
content of the fuel will reduce the health hazard associ at ed
with diesel em ssions. However, in the preanble to the final

rule for the EPA requirement for the use of |ow sul fur fuel
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EPA stated that there were a nunber of benefits which could
be attributed to lowering the sulfur content of diesel fuel.
The first area was in exhaust aftertreatnent technol ogy.
Reductions in fuel sulfur content will result in smal
reductions in sulfur conpounds being emtted. This wll
cause the whole particul ate concentration fromthe engine to
be reduced. However, the nunber of carbon particles are is
not reduced, therefore, the total carbon concentration would

be the sane.

The maj or benefit of using low sulfur fuel is that the
reduction of sulfur allows for the use of some aftertreatnent
devi ces such as catalytic converters, and catal yzed
particul ate traps which were prohibited with fuels of high
sul fur content (greater than 0.05 percent sulfur). The high
sulfur content led to sulfate particul ate that when passed
t hrough the catalytic converter or catal yzed traps was
changed to sulfuric acid when the sulfates canme in contact
with water vapor. Using |low sulfur fuel permts these
devices to be used.

The second area of benefits that the EPA noted was that
of reduced engine wear with the use of |ow sul fur fuel.
Reduci ng engine wear will help maintain engines in their near
manuf actured condition that would help limt increases in
particul ate matter due to | ack of maintenance or age of the

engi ne.
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O her questions posed in the ANPRM requested information
concerning the differences in No. 1 and No. 2 diesel fuel
regarding particulate formation; the current sulfur content
of diesel fuel used in mnes; and when would 0.05 percent

sul fur fuel be available to the mning industry.

In response to those questions, comenters stated that a
difference in No. 1 and No. 2 fuel regarding particul ate
formation would be that No. 1 fuel typically has |ess sul fur
than No. 2 fuel and would therefore be expected to produce
| ess particulate. Also, the No. 1 fuel has a | ower density,
boiling range and aromatic content and a hi gher cetane
nunmber. All of these fuel property differences tend to cause
| ower particul ate em ssions.

Commenters al so stated that the sul fur content of fuels
commercially available for diesel-powered equi pnent can vary
fromnearly zero to 1 percent. The national average sul fur
content for commercial No. 2 diesel fuel is approximtely
0.25 percent. One commenter stated that sul fur content
varied fromregion to region and the National Institute of
Petrol eum and Energy Research survey could be used to get the
answers for specific regions.

Commenters noted that | ow sul fur fuel, less than 0.05
percent sul fur, would be avail able for on-hi ghway use as
mandat ed by the EPA by October 1993. Also, California

requires the statewide availability of 0.05 percent sulfur
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fuel for all diesel engine applications by the sane date.

Al t hough the EPA mandate ensures that |ow sul fur fuel wll be
avai |l abl e throughout the nation, comenters indicated the
avai lability for off-road and m ning application was
uncertain at that tinme. The ANPRM al so requested information
on the differences in the per gallon costs anong No. 1, No.?2
and 0.05 percent sul fur fuel; how nuch fuel is used annually
in the mning industry; and what woul d be the econom c i npact
on mning of using 0.05 percent sulfur fuel. |In response,
comenters stated that No. 1 fuel typically costs the user 10
to 20 percent nore than does No. 2 fuel. They also stated
that the price of 0.05 percent sulfur fuel will eventually be
set by the conpetitive market conditions. No information was
submtted for accurately estimting fuel usage costs to the

i ndustry. The economi c inpact on the mning industry of
using 0.05 percent fuel wll vary greatly frommne to m ne
Factors influencing that cost are a mne’ s dependence on

di esel powered equi pnent, the location of the m ne and
existing regulation. Mnes relying heavily on diesel

equi pnent wi Il be nost i npacted.

Anot her comrenter stated that the price for 0.05 percent
fuel is forecast to average about 2 cents per gallon higher
than the price for typical current No. 2 fuel. Kerosene and
No. 1 distillate are forecast as 2 to 4 cents per gallon

above 0.05 percent fuel and 4 to 6 cents above current No. 2
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fuel. A recent census of mning and manufacturing dated
1987 showed m ning industry energy consunption from al
sources to total 1968.4 trillion BTU per year. Coal mning
al one used 9.96 mllion barrels annually of distillate, at a
cost of 258.1 mllion dollars. |Included in these quantities
was di esel fuel for surface equi pnent and vehicles at or
around the mne site. The commenter also stated that
applying a cost increase of 2 cents per gallon to the total
industry distillate consunption would increase annual fuel
costs by $24.3 million. For coal mning only, the cost

increase would be $8.4 mllion annually.

Wi | e MSHA does not have an opinion on the accuracy of
the information received in this regard, it is in any event
dated. Since the tinme that the ANPRM was open, the
avai lability of |ow sulfur fuel has becone nore comon.
Comments received at MSHA' s Di esel Workshops indicate that
| ow sul fur fuel is readily available and that all that is
needed to obtain it is to specify the desired fuel quality on
the purchase order. The differences in the fuel properties
of No. 1 and No. 2 fuel are consistent with specifications
provi ded by ASTM and other literature information concerning

fuel properties.

Fuel Additives. Information relative to fuel additives

was requested in MSHA's ANPRM The ANPRM r equest ed

information on the availability of fuel additives that can
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reduce dpmor additives being devel oped; what diesel

em ssions reduction can be expected through the use of these
fuel additives; the cost of additives and advantages to their
use; and wll these fuel additives introduce other health
hazards. One commenter stated that cetane inprovers and
detergent additives can reduce dpmfromO to 10 percent. The
data, however, does not indicate consistent benefits as in
the case with sulfur reduction. Oxygenate additives can give
| arger benefits, as with nethanol, but then the oxygenate is
not so nuch an additive as a fuel blend. Another comrenter
stated the cost depended on the price and concentration of
the additive. This commenter estinmated the cost to be

bet ween three and seven cents per gallon of fuel.

Anot her commenter stated that sonme additives are used
for reducing injector tip fouling, other alternative
additives also are offered specifically for the purpose of
reduci ng snoke or dpm such as organonetal lic conpounds, i.e.,
copper, barium calcium iron or platinunm oxygenate
suppl enment s contai ni ng al cohol s or peroxides; and other
proprietary hydrocarbons. The commenter did not quantify the
expected reductions in dpm

The former Bureau of M nes commented on an investigation
of barium based, nmanganese based, and ferrocene fuel
additives. Details of the investigation are found in the

literature (BOM |1C 9238, 1990). 1In general, fuel additives
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are not widely used by the mning industry to reduce dpm or
to reduce regeneration tenperatures in ceramc particul ate
filters. Research has shown aerosol reductions of about 30
percent w thout significant adverse inpacts although new

pollutants derived fromthe fuel additive remain a question.

One commenter stated that a cetane inprover and
detergent additives should not exceed 1 cent per gallon at
the treat rates likely to be used. The use of oxygenates
depends on whi ch one and how nmuch but woul d be perhaps an
order of magnitude higher than the use of a cetane inprover.
One comrenter al so added that any fuel econony advant ages

woul d be very small.

In response to the creation of a health hazard when
usi ng additives, one comenter stated that excessive exposure
to cetane inprover (alkyl nitrates), which is hazardous to
humans, requires special handling because of poor thernal
stability. Detergent additives are simlar to those used in
gasol ine and probably have siml|ar safety and health issues.
Except at |low | oad operation, additives are not likely to
result in any significant quantity in the exhaust. Another
commenter stated that the effect on human health of new
chem cal exhaust species that may result fromthe use of sone
of these additives has not been determ ned. Engine
manuf acturers al so are concerned about the use of such

products because their effectiveness has not always been

105



adequately denonstrated and, in many cases, the effect on
engi ne durability has not been well-docunented for different

desi gns and operating conditions.

MSHA agrees with the commenters that fuel additives can
af fect engi ne performance and exhaust em ssions. NMSHA' s
experience wth additives has shown that they can enhance
fuel quality by increasing the cetane nunber, depressing the
cloud point, or in the case of a barium based additive,
af fect the conbustion process resulting in a reduction of
particul ate output. MSHA s experience al so has shown that in
nost cases the effects of an additive on engi ne performance
or em ssions cannot be adequately determ ned w thout
extensive research. The additives listed on EPA's |ist of
“registered additives” neet the requirenents of EPA's
standards in 40 CFR part 79.

MSHA is concerned about the use of untested fuel
additives. A large nunber of additives are currently being
mar keted to reduce em ssions. These additives include cetane
i nprovers that increase the cetane nunber of the fuel, which
may reduce em ssions and inprove starting; detergents that
are used primarily to keep the fuel injectors clean;

di spersants or surfactants that prevent the formation of
t hi cker conpounds that can form deposits on the fue
injectors or plug filters. Wiile the use of many of these

additives will result in reduced particul ate em ssion, sone
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have been found to introduce harnful agents into the
environment. For this reason, it is a good idea to limt the
use of additives to those that have been registered by the

EPA.

Mai nt enance Practices. The ANPRM requested information
concer ni ng what nai ntenance procedures are effective in
reduci ng di esel particulate em ssions fromexisting diesel-
power ed equi pnent, and what additional maintenance procedures
woul d be required in conjunction with antici pated
devel opnents of new di esel particul ate reduction technol ogy.

I nformati on was al so requested about the anmpbunt of tine to
performthe mai ntenance procedures and if any, |oss of

production tine.

Commenters stated that sone mai ntenance procedures have
a very dramatic inpact on particul ate em ssions, while other
procedures that are equally inportant for other reasons have
little or no inpact at all on particulates. Another
comenter stated that nai ntenance procedures are intended to
ensure that the engine operates and will continue to operate
as intended. Such procedures wll not reduce diesel
particul ate bel ow that of the new, original equipnent. A
commenter stated that the diesel engine industry experience
has denonstrated that em ssions deterioration over the usefu

life of an engine is mnimal.

Comrenters stated that depending on the inplied
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technol ogy, the need for additional maintenance will be based
on conplexity of the control devices. Also, tine for

mai nt enance will be dependent on conmplexity of the control
device. Sone production loss will occur due to increased

mai nt enance procedures.

MSHA agrees with the commenters’ view that maintenance
does affect engine em ssions, sone nore dramatically than
others. Research has clearly shown that w thout engine
mai nt enance, all engine emssions will increase greatly. For
exanple, the fornmer Bureau of Mnes, in conjunction with
Sout hwest Research, conducted extensive research on the
effects of mai ntenance on diesel engines which indicated this
result (BOM contract H 0292009, 1979). ©MSHA agrees that
em ssions increase is mniml over the useful life of the
engi ne only when proper maintenance is perforned daily.
However, MSHA believes that with the awareness of the
i ncreased mai ntenance, production nay not be | ost due to the
increased tinme that the machines are able to operate w thout
unwant ed down tine due to poor maintenance practices.

MSHA' s di esel “tool box” includes an extensive di scussion
on the inportance of maintenance. It rem nds operators and
di esel mai ntenance personnel of the basic systens on diesel
engi nes that need to be maintained, and how to avoid vari ous
problenms. It includes suggestions fromothers in the mning

community, and information on their success or difficulties
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in this regard.

(7) Existing Mning Standards that Limt M ner Exposure

to Occupational D esel Particulate Em ssions. MSHA al ready

has in place various requirenents that help to control m ner
exposure to diesel em ssions in underground m nes --
i ncl udi ng exposure to diesel particulate. These include
ventilation requirenents, engine approval requirenents, and
explicit restrictions on the concentration of various gases
in the m ne environnent.

In addition, in 1996, MSHA pronul gated a rul e governing
the use of diesel-powered equi pnrent in underground coa
m nes. (61 FR 55412). VWhile the primary focus of the
rul emaki ng was to pronote the safe use of diesel engines in
t he hazardous environnment of underground coal m nes, various
parts of the rule will help to control exposure to harnfu
di esel em ssions in those mnes. The new rule revised and
updated MSHA' s di esel engi ne approval requirenents and the
ventilation requirenments for underground coal m nes using
di esel equi pnent, and established requirenents concerning
di esel fuel sulfur content and the idling, maintenance and
em ssions testing of diesel engines in underground coal

m nes.

Background. Beginning in the 1940s, m ning regul ations

were promul gated to pronote the safe and heal t hful use of

di esel engines in underground mnes. In 1944, part 31
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establ i shed procedures for limting the gaseous em ssions and
establishing the recomended dilution air quantity for m ne

| oconotives that use diesel fuel. 1In 1949, part 32

est abl i shed procedures for testing of nobile diesel-powered
equi pnent for non-coal mnes. 1In 1961, part 36 was added to
provide requirenents for the use of diesel equipnent in gassy
noncoal mnes, in which engi nes nmust be tenperature
controlled to prevent explosive hazards. These rules
responded to research conducted by the former Bureau of

M nes.

Conti nued research by the fornmer Bureau of Mnes in the
1950s and 1960s led to refinenents of its ventilation
recommendations, particularly when multiple engines are in
use. An airflow of 100 to 250 cfn bhp was recomrended f or
engi nes that have a properly adjusted fuel to air ratio
(Holtz, 1960). An additive ventilation requirenment was
recommended for operation of nultiple diesel units, which
coul d be rel axed based on the m ne operating procedures.
Thi s approach was subsequently refined to beconme a 100-75-50
percent guideline (MSHA Policy Menorandum 81-19MM 1981).
Under this guideline, when nultiple pieces of diesel
equi pnent are operated, the required airflow on a split of
air would be the sumof: (a) 100 percent of the naneplate
quantity for the vehicle with the highest naneplate air

quantity requirenent; (b) 75 percent of the naneplate air
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gquantity requirenment of the vehicle with the next highest
nameplate air quantity requirenent; and (c) 50 percent of the
namepl ate airflow for each additional piece of diesel

equi pnent .

Di esel Equipnent Rule. On October 6, 1987, MSHA

published in the Federal Register (52 FR 37381) a notice
establishing a commttee to advise the Secretary of Labor on
health and safety standards related to the use of diesel-
power ed equi pnent in underground coal mnes. The "M ne
Safety and Health Advisory Conmttee on Standards and
Regul ations for Diesel - Powered Equi pnent in Underground Coal
M nes" (the Advisory Commttee) addressed three areas of
concern: the approval of diesel-powered equi pnent, the safe
use of diesel equipnent in underground coal m nes, and the
protection of mners' health. The Advisory Conmttee
submtted its recommendations in July 1988.

Wth respect to the approval of diesel-powered
equi pnent, the Advisory Commttee recomended that all diesel
equi pnent except for a limted class, be approved for use in
underground coal mnes. This approval would involve both
safety (e.qg., fire suppression systens) and health factors
(e.g., maxi mnum exhaust em ssions).

Wth respect to the safe use of diesel equipnent in
under ground coal mnes, the Advisory Committee reconmended

t hat standards be devel oped to address the safety aspects of
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the use of diesel equipnent, including such concerns as
equi pnent nmai ntenance, training of nechanics, and the storage

and transport of diesel fuel.

The Advisory Comm ttee al so nade recommendati ons

concerning mner health, discussed later in this section.

As a result of the Advisory Commttee's recommendati ons
on approval and safe use, MSHA devel oped and, on Cctober 25,
1996, pronulgated as a final rule, standards for the
"Approval , Exhaust Gas Mnitoring, and Safety Requirenents
for the Use of Diesel-Powered Equi pnent in Underground Coal

Mnes." (61 FR 55412).

The Cctober 25, 1996 final rule on diesels focuses on
the safe use of diesels in underground coal m nes.
Integrated requirenents are established for the safe storage,
handl i ng, and transport of diesel fuel underground, training
of m ne personnel, mninumventilating air quantities for
di esel powered equi pnent, maintenance requirenents, fire
suppression, and design features for nonperm ssi bl e nachines.
Wil e the focus was on safety, certain rules related to
em ssions are included in the final rule. For exanple, the
final rule requires maintenance on di esel powered equi prment.
Regul ar mai nt enance on di esel powered equi pnment shoul d keep
t he di esel engine and vehicle operation at its original or
baseline condition. However, as a check that the maintenance

is being performed, MSHA wrote a standard for checking the
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gaseous CO em ssion |l evels on perm ssible and heavy duty
out by machines to determ ne the need for maintenance. The CO
check requires that a regul ar repeatabl e | oaded engi ne
condition be run on a weekly basis and the CO neasured.

Car bon nonoxide is a good indicator of engine condition. |If

t he CO neasurenent increases to a higher concentration than
what was nornmally neasured during the past weekly checks,

t hen a mai ntenance person woul d know that either the regul ar
mai nt enance was m ssed or a probl em has devel oped that is
nore significant than could be identified by a general daily

mai nt enance program

Consistent with the Advisory Conmttee's recomrendati on,
the final rule, anobng other things, requires that virtually
all di esel -powered engi nes used in underground coal m nes be
approved by MSHA. (30 CFR part 7 (approval requirenents),
part 36 (perm ssible machi nes defined), and part 75 (use of
such equi pnent in underground coal mnes). The approval
requi renents, anong other things, are designed to require
cl ean-burni ng engines in diesel-powered equi pnent. (61 FR
55417). In pronulgating the final rule, MSHA recogni zed that
cl ean-burning engines are "critically inportant” to reducing
toxi c gasses to levels that can be controlled through
ventilation. (ld.). To achieve the objective of clean-
burni ng engines, the rule sets performance standards which

must be nmet for virtually all diesel-powered equipnent in
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under ground coal mnes (30 CFR part 7).

Consistent with the recommendati on of the Advisory
Committee, the technical requirenments for approved diesel
engi nes include undiluted exhaust limts for carbon nonoxi de
and oxides of nitrogen. (61 FR 55419). As recomended by
the Advisory Conmttee, the limts for these gasses are
derived fromexisting 30 CFR part 36. (61 FR 55419). Also
consistent with the recommendati on of the Advisory Conmmttee,
the final rule requires that as part of the approval process,
ventilating air quantities necessary to maintain the gaseous
em ssions of diesel engines within existing required anbient
limts be set. (61 FR 55420). As recommended by the
Advisory Commttee, the ventilating air quantities are
required to appear on the engine's approval plate. (61 FR
55421) .

The final rule also inplements the Advisory Commttee's
recommendation that a particul ate i ndex be set for diesel
engi nes. (61 FR 55421). Although, as discussed below, there
is not yet a specific standard |imting m ners' exposure to
di esel particulate, the particulate index is nonethel ess
useful in providing information to the mning community so
that operators can conpare the particul ate | evels generated
by different engines. (61 FR 55421).

Al so consistent with the recomendati on of the Advisory

Commttee, the final rule addresses the nonitoring and
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control of gaseous diesel exhaust em ssions. (30 CFR part
70; 61 FR 55413). In this regard, the final rule requires
that m ne operators take sanpl es of carbon nonoxi de and

ni trogen di oxide. (61 FR 55413, 55430-55431). Sanples
exceeding an action | evel of 50 percent of the threshold
l[imts set forth in 30 CFR 75.322, trigger corrective action
by the m ne operator. (30 CFR part 70, 61 FR 55413). Also
consistent with the Advisory Commttee's recommendation, the
final rule requires that diesel-powered equi pment be
adequately maintained. (30 CFR 75.1914; 61 FR 55414). Anong
ot her things, as recommended by the Advisory Commttee, the
rule requires the weekly exam nation of diesel-powered

equi prent, including testing of undiluted exhaust em ssions
for certain types of equipnent. (30 CFR 75.1914(g)). 1In
addition, consistent wwth the Advisory Commttee's
recommendation, operators are required to establish prograns
to ensure that those perform ng nmaintenance on di esel

equi pnent are qualified. (61 FR 55414). As explained in the
preanbl e, mai ntenance requirenents were included because of
MSHA' s recognition that inadequate equi pnent nai ntenance can,
anong other things, result in increased |evels of harnfu
gaseous and particul ate conponents from di esel exhaust. (61

FR 55413-55414).

Consistent with the Advisory Conmttee's recomrendati on,

the final rule also requires that underground coal m ne
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operators use |low sul fur diesel fuel. (30 CFR 75.1901; 61 FR
55413). The use of low sulfur fuel |lowers not only the
anount of gaseous em ssions, but also the anpbunt of diesel
particul ate em ssions. (ld.). To further reduce mners
exposure to diesel exhaust, the final rule prohibits
operators from unnecessarily idling diesel-powered equi pnent.
(30 CFR 75.1916(d)).

Al so consistent with the recomendati on of the Advisory
Commttee, the final rule establishes mninumair quantity
requi renents in areas of underground coal m nes where diesel-
power ed equi pnent is operated. (30 CFR 75.325). As set
forth in the preanble, MSHA believes that effective m ne
ventilation is a key conmponent in the control of mners
exposure to gasses and particul ate em ssions generated by
di esel equipnment. (61 FR 55433). The final rule also
requires generally that mne operators maintain the approval
plate quantity mninmumairflow in areas of underground coa
m nes where di esel -powered equi pnment is operated. (30 CFR
75. 3252)

The diesel equipnment rule will help the mning community

use di esel - powered equi pnrent nore safely in underground coal

>0On December 23, 1997, the National Mining Association and Energy West Mining Company
filed petitions for review of the final rule. National Mining Association v. Secretary of Labor,
Nos. 96-1489 and 96-1490. These cases were consolidated and held in abeyance pending
discussions between the mining industry and the Secretary. On March 19, 1998, petitioners filed
an Unopposed Joint Motion for Voluntary Dismissal. This motionis still pending before the
Court.
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m nes. As discussed throughout this preanble, the diesel

equi pnrent rul e has many features which, though it was not
their primary purpose, wll incidently reduce harnful diesel
em ssions in underground coal mnes -- including the
particul ate conponent of these em ssions. (The requirenments
of the diesel equipnent rule are highlighted with a speci al
typeface in MSHA's publication, "Practical Ways to Contro
Exposure to Diesel Exhaust in Mning -- a Tool box", reprinted
as an Appendi x at the end of this docunent. An exanple is
the requirenent in the diesel equipnent rule that all engines
used i n underground coal m nes be approved engi nes, and be
mai nt ai ned in approved condition --thus reducing em ssions at

t he source.

In developing this safety rule, however, MSHA did not
explicitly consider the risks to mners of a working lifetinme
of dpm exposure at very high levels, nor the actions that
could be taken to specifically reduce those exposure |evels
i n underground coal mnes. Moreover, the rule does not apply
to the remai nder of the mning industry, where the use of
di esel machinery is much nore intense than in underground

coal .

Gas limts. Vari ous organi zati ons have established or

recommended limts for many of the gasses occurring in diesel
exhaust. Sone of these are listed in Table 11-2, together

with informati on about the limts currently enforced by MSHA
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MSHA requires mne operators to conply with gas specific
threshold limt values (TLV®) recomended by the Anerican
Conf erence of Governnental Industrial Hygienists (ACAH) in

1972 (for coal mnes) and in 1973 (for netal and nonnet al

m nes) .
TABLE |11-2 GASEQUS EXPOSURE LIM TS (PPM
Pol | ut ant Range of Limts MSHA Limts
Recomended
Coal , M NM;
HCHO 0. 016, 0.3, 2 2
CO 25, 50 50 50
CGo, 5, 000, 5, 000 5, 000 5, 000
NO 25¢ p e 25 25 25
NO, 1, 3; 5 5
SO, 2¢ o 5¢ 2 5
Tabl e Notes:
A) ACA H, 1972
B) ACA H, 1973
) Nl OSH reconmended exposure |imt (REL), based on a 10-hour, tine-
wei ght ed aver age
D) ACA H, 1996
E) OSHA permi ssi bl e exposure limt (PEL)
F NI OSH recommrends only a 1-ppm 15-minutes, short-term exposure limt

( STEL)
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In 1989, MSHA proposed changi ng sone of these limts in
the context of a proposed rule on air quality standards. (54
FR 35760). Follow ng opportunity for comrent and hearings, a
portion of that proposed rule, concerning control of dril
dust, has been pronul gated, but the other conponents are still
under review. To change a limt at this point in tine requires
a regulatory action; the rule does not provide for their

aut omati ¢ updati ng.

(8) How Ot her Jurisdictions are Restricting Occupational

Exposure to Diesel Soot. MSHA's proposed rule is the first

effort by the Federal governnent to deal with the special risks
faced by workers exposed to di esel exhaust on the job --
because, as described in detail in the part IIl of this
preanbl e, m ner exposures are an order of magnitude above those
of any other group of workers. But others have been | ooking at
t he probl em of exposure to diesel soot.

States. As noted in the first section of this part, few
under ground coal m nes now use di esel engines. Several states
have had bans on the use of such equi pnment: Pennsylvania, West
Virginia, and Onio.

Recently, Pennsylvania has replaced its ban with a speci al
|aw that permts the use of diesel-powered equi pnent in deep
coal m nes under certain circunstances. The Pennsyl vani a
statute goes beyond MSHA's new regul ati on on the use of diesel-
power ed equi pment in underground coal mnes. O particular
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interest is that it specifically addresses diesel particul ate.
The State did not set a limt on the exposure of mners to dpm
nor did it establish alimt on the concentration of dpmin
deep coal mnes. Rather, it approached the issue by inposing

controls that will limt dpmem ssions at the source.

First, all diesel engines used in underground deep coal
m nes i n Pennsyl vania nust be MSHA- approved engines with an
"exhaust em ssions control and conditioning systenf that neets
certain tests. (Article Il-A Section 203-A, Exhaust Em ssion
Controls). Anong these are dpm em ssions from each engi ne no
greater than "an average concentration of 0.12 ng/n? diluted by
fifty percent of the MSHA approval plate ventilation for that
di esel engine.” In addition, any exhaust em ssions control and
condi tioning systemnust include a "Diesel Particulate Matter
(DPM) filter capable of an average of ninety-five percent or
greater reduction of dpmemssions.” It also requires the use
of an oxidation catalytic converter. Thus, the Pennsyl vania
statute requires the use of lowemtting engines, and then the
use of aftertreatnment devices that significantly reduce what

particul ates are emtted fromthese engines.

The Pennsylvania | aw al so has a nunber of other
requirenents for the safe use of diesel-powered equi pnent in
the particularly hazardous environnents of underground coa
m nes. Many of these parallel the requirenents in MSHA s rul e.

Li ke MSHA' s requirenents, they too can result in reducing m ner
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exposure to diesel particulate -- e.g., regular maintenance of
di esel engines by qualified personnel and equi pnent operator
exam nations. The requirenents in the Pennsylvania | aw take
into account the need to maintain the aftertreatnent devices
required to control diesel particulate (see, e.g., section 217-
A (b)(6)).

West Virginia has also lifted its ban, subject to rules to
be devel oped by a joint |abor-nmanagenent conmm ssion. NMSHA
under stands that pursuant to the West Virginia law lifting the
ban, the Conm ssion has only alimted tine to determ ne the
applicable rules, or the matter is to be referred to an

arbitrator for resol ution

O her Countries.

Concerns about air pollution have been a major inpetus for
nost countries’ standards on vehicle em ssions, including
di esel particulate. Mst industrialized nations recognize the
fundamental principle that their citizens should be protected
agai nst recogni zed health risks fromair pollution and that
this requires the control of particulate such as diesel
exhaust. I n Novenber of 1995, for exanple, the governnent of
the United Kingdomrecommended a limt on PM, and noted it
woul d be taking further actions to limt airborne particul ate
matter (including a special study of dust fromsurface mnerals
wor ki ngs) .

Concerns about international trade have been anot her
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i npetus. Diesel engines are sold to an international market to
power many types of industrial and nonindustrial nmachinery and
equi pnent. The European Uni on manufacturers exported nore than
50 percent of their products, mainly to South Korea, Taiwan,
China, Australia, New Zealand and the United States. Gernany
and the United Kingdom two nmajor producers, have pushed for
har noni zed worl d standards to | evel the playing field anong the
various countries’ engine producers and to sinplify the
acceptance of their products by other countries (Financial
Times, 1996). This includes products that nmust be designed to
meet pol lution standards. The European Union (EU) is now
considering a proposal to set an EU-w de standard for the
control of the em ssion of pollutants from non-road nobile
machi nery (O ficial Journal of European Conmunities, 1995).

The proposal would largely track that of the U S. Environnental
Protection Agency’s final rule on the Control of Air Pollution
Determ nation of Significance for Nonroad Sources and Em ssion
St andards for New Nonroad Conpression-lgnition Engines at or
above 37 kilowatts (50 HP)p (discussed in section 3 of this

part of the preanble).

A third inpetus to action has been the studies of the
health effects of worker exposure to diesel exhaust -- nany of
whi ch have been epi dem ol ogi cal studi es concerning workers in
other countries. As noted in Part |1l of this preanble, the

studi es include cohorts of Swedi sh dock workers and bus garage
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wor kers, Canadi an railway workers and m ners, French workers,

London transport workers, and Dani sh chi mey sweeps.

Bel ow, the agency sunmarizes sone information obtained on
exposure limts of other countries. Due to differences in
regul atory schenmes anong nations considering the effects of
di esel exhaust, countries which have addressed the issue are
nmore likely to have issued recommendati ons rather than a
mandat ory maxi mum exposure limt. Sone of these nay have
i ssued mandatory design features for diesel equipnent to assist
in achieving the recomended exposure |evel. Measurenent
systens al so vary.

Germany. GCerman | egislation on dangerous substances
classifies diesel engine em ssions as carcinogenic. Therefore,
di esel engi nes nust be designed and operated using the | atest
technology to cut em ssions. This always requires an
exam nation to determ ne whether the respective operations and
activities may be carried out using other types of |ess
polluting equipnment. If, as a result of the examnation, it is
deci ded that the use of diesel engines is necessary neasures
must be instituted to reduce em ssions. Such nmeasures can
i ncl ude | ow polluting diesel engines, |ow sul phur fuels,
regul ar mai ntenance, and, where technology permts, the use of
particul ate traps. To reduce exposure |levels further, diesel
engi ne em ssions may be regulated directly at the source;

ventilation systens may be required to be install ed.
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The use of diesel vehicles in a fully or partly encl osed
wor ki ng space - such as in an underground m ne - may be
restricted by the governnent, depending on the necessary engi ne
power or | oad capacity and on whether the rel evant operation
coul d be acconplished using a non-polluting vehicle, e.g. an
electrically powered vehicle. Wen determ ning whet her
alternate equi pnment is to be used, the burden to the operator
to use such equipnent is al so consi dered.

In April of 1997, the follow ng permssible exposure
limts (TRK®) for diesel engine em ssions were instituted for
wor kpl aces in m ning.

(1) non-coal underground m ni ng

and construction work: TRK = 0.3 ng/n? of colloid
dust 4
(2) other: TRK = 0.1 ng/nt of colloid
dust

(3) The average concentration of diesel engine em ssions
within a period of 15 m nutes should never be higher t han
four times the TRK val ue.

The TRK is ascertained by determning the fraction of
el emrental carbon in the colloid (fine) dust by coul onetric
analysis. Determning the fraction of elenental carbon always

i nvol ves the determ nation of total organic carbon in the

3TRK is the technical exposure limit of a hazardous material that defines the concentration
of gas, vapour or airborne particulates which is the minimum possible with current technology and
which serves as a guide for necessary protective measures and monitoring in the workplace.

*Colloid dust is defined as that part of total respirable dust in a workplace that passes the
alveolar ducts of the worker.
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course of analysis. |If the workplace analysis shows that the
fraction of elenmental carbon in total carbon (el enental carbon
pl us organic carbon) is lower than 50% or is subject to mgjor
fluctuations, then the TRK limts total carbon in such

wor kpl aces to 0.15 ng/ nt.

Irrespective of the TRK |l evels, the follow ng additional
measures are consi dered necessary once the concentration
reaches 0.1 ng/n? colloid dust:

(1) I'nform ng enpl oyees concer ned;

(2) Limted working hours for certain staff categories;

(3) Special working hours; and

(4) Medical checkups.

| f concentrations continue to fail to neet the TRK | evel,
t he enpl oyer nust:

(1) provide appropriate, effective, hygienic breathing
appar atus, and

(2) ensure that workers are not kept at the workplace for
| onger than absolutely necessary and that health regul ations
are observed.

Wor kers must use the breathing apparatus if the TRK | evel s
for diesel engine em ssions at the work place are exceeded.
Due to the interference of recogni zed anal ysis techniques in
coal mning, it is currently inpossible to ascertain exposure
levels in the air in coal mnes. As a consequence, the coal
m ning authorities require the use of special |ow polluting
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engi nes in underground m ning and i npose speci al requirenents

on the supply of fresh air to the workpl ace.

Eur opean Standards. On April 21, 1997, the draft of a

Eur opean directive that applied to em ssions from non-road
nmobi | e machi nery was prepared. The directive proposed
techni cal neasures that would result in a reduction in

em ssions frominternal -conbusti on engi nes (gasoline and
diesel) installed in non-road nobile nmachinery, and type-
approval procedures that would provide uniformty anong the
menber nations for the approval of these engines.

The directive proposed a two-stage process. Stage 1
proposed to begin Decenber 31, 1997, was for three different
engi ne cat egori es:

--A: 130 kW<= P <= 560 kW

--B: 75 kW<= P < 130 kW

--C 37 kW<= P < 75 kW

Stage 2, proposed to begin Decenber 31, 1999, consisted of
four engi ne categories being phased-in over a four-year period:

-- D after Decenber 31,1999 for engines of a power
output of 18 kW<= P < 37 kW

-- E: after Decenber 31, 2000 for engines of a power

out put of 130 kW= P <= 560 kW

-- F. after Decenber 31, 2001 for engines of a power

out put of 75 kW= P < 130 kW
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--G after Decenber 31, 2002 for engines of a power

out put of 37 kW= P <=75 kW
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The em ssions shown in the following table for carbon

nmonoxi de,

hydr ocar bons,

oxi des of nitrogen and particul ates are

to be met for the respective engi ne categories described for

stage |.
Car bon Oxi des of
Net Power Monoxi de | Hydrocarbons | Nitrogen |Particul ates
(P) (P) (HO) (Noy) (PT)
(kW (9/ kWH) (g/ kwWh) (g/ kW) (g/ kwWh)
130 # P < 560 5.0 1.3 9.2 0.54
75 # P < 130 5.0 1.3 9.2 0.70
37 # P< 75 6.5 1.3 9.2 0. 85
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The engine emssion limts that have to be achieved for

stage Il are shown in the followng table. The em ssions

l[imts shown are engine-out limts and are to be achi eved

before any aftertreatnent device is used.

Car bon Oxi des of
Net Power Monoxi de | Hydrocarbons | Nitrogen |Particul ates
(P) (P (HO) (No,) (PT)
(kW (9/ kWH) (g/ kwWh) (g/ kW) (g/ kwWh)
130 # P < 560 3.5 1.0 6.0 0.2
75 # P < 130 5.0 1.0 6.0 0.3
37 # P < 75 5.0 1.3 7.0 0.4
18 # P < 37 5.5 1.5 8.0 0.8
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Canada (Rel ated devel opnents in Canada). The M ning and

M neral s Research Laboratories (MVRL) of the Canada Centre for
M neral and Energy Technol ogy (CANMET), an arm of the Federal
Department of Natural Resources Canada (NRCAN), began work in
the early 1970s to devel op neasurenent tools and control
technol ogi es for diesel particulate matter (dpm. |In 1978,

| . W French and Dr. Anne M| don produced a CANMET- sponsored
contract study entitled: "Health Inplications of Exposure of
Under ground M ne Wrkers to Di esel Exhaust Em ssions.”™ 1In this
docunent, an Air Quality Index (AQ) was devel oped invol ving
several major diesel contamnants (CO NO N2, SO2 and RCD -
respirabl e conmbusti ble dust which is nostly dpnm). These
concentrations were divided by their then current perm ssible
exposure limts, and the sumof the several ratios indicates
the level of pollution in the m ne atnosphere. The maxi num
value for this Index was fixed at 3.0. This criterion was
determ ned by the known health hazard associated with snal
particle inhalation, and the known chem cal conposition of dpm
anong ot her matters.

Subsequently, in 1986, the Canadi an Ad hoc Di esel
Commttee was formed fromall segnents of the mning i