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. EXECUTIVE SUMMARY

INTRODUCTION

Thisruleis designed to reduce exposures of minersin underground coa minesto diesd
particulate matter (DPM). Of dl groupsin the U.S. work force and population at large,
underground miners are the population that is by far the most exposed to DPM. MSHA field
sudies indicate that median DPM concentrations observed for underground miners range up to
200 times as high as average environmental exposures in the most heavily polluted urban aress
and up to 10 times as high as median exposures estimated for the most heavily exposed workers
in other occupationd groups. The DPM rule will reduce DPM exposures in underground coa
mines to levels smilar to the highest exposure levels found in other occupationa groups. These
reduced DPM exposure levelswill result in reductionsin sgnificant hedlth risks of illnessand
premature deeth for underground miners.

The rule sets standards for tailpipe DPM emissions of permissible* non-permissible
heavy duty,? and newly introduced light duty? diesel powered equipment in underground codl
mines. These sandards can be met by use of paper or ceramic DPM filtration systems. In the
case of light duty equipment, meeting listed EPA standards for diesdl enginesis an dternative
means of compliance.

The rule aso includes other requirements that are ancillary to the DPM emisson limits.
These include requirements for maintenance training, miner hedlth training, recordkeeping of the
training, and ventilation plan modifications. In addition, equipment manufacturers will need to
amend many of the exising permissible machine gpprovas and reconfigure some of thelr light
duty equipment models. Further discussion of regulatory compliance measuresis provided in
Chapter 1V of this document.

Section 101 of the Federd Mine Safety and Hedlth Act of 1977 provides the authority for
thisrulemaking. Executive Order 12866 requires that regulatory agencies complete a Regulatory
Economic Andysis (REA) for any rule having mgor economic consequences for the nationa
economy, an individud industry, a geographic region, or aleve of government. The Regulatory
Fexibility Act (RFA) smilarly requires regulatory agencies to consder the impact of the rule on
amdl entities. This REA and Regulatory Hexibility Certification have been prepared to fulfill
the requirements of Executive Order 12866 and the RFA. MSHA certifies thet thisfind rule will
not impose a Sgnificant economic impact on a substantial number of small entities.

! Permissible diesel powered equipment is required to be used in areas of the mine where methaneis
expected to be present.

2 Heavy duty equipment is equipment that cuts or moves rock or coal, that performs drilling or bolting
functions, or that moves longwall components, as well as certain equipment involved with transporting diesel fuel
and lubricants.

3 Light duty diesel powered equipment is equipment other than permissible equipment and heavy duty
equipment.



SCOPE: MINING SECTORSAFFECTED BY THE RULE

The Cod Mine DPM Rule gpplies only to underground coa minesthat use diesd!
powered equipment. To date, no anthracite mines use diesdl powered equipment. Thusthe rule
goplies only to a portion of SIC 1222, Underground Bituminous Cod Mines.

MSHA data indicate that there are 145 mines affected by thisrue, or 16 percent of dl
underground cod mines. These active underground coa mines employ 15,471 workers, or 32
percent of dl employees of underground coad mines. Underground coa mines account for 37
percent of al coad minesand 55 percent of al cod miners. Of the mines affected by therule,
oneislarge by SBA’s definition (500 or more employees), seven are smal by MSHA's
definition (fewer than 20 employees), and the other 137 are smdl by SBA’s definition and large
by MSHA’s definition. Further discusson of mining sectors affected by the ruleis provided in
Chapter 11.

BENEFITS

MSHA’s DPM rule for cod mineswill reduce a Sgnificant hedlth risk to underground
miners. Thisrisk includes the potentid for illnesses and premaiure degth, aswell asthe
attendant costs of therisk to the miners families, to the miners employers, and to society at
large.

Benefits of the rule include reductionsin lung cancers. In the long run, asthe mining
population turns over, MSHA estimates that a minimum of 1.8 lung cancer desths will be
avoided per year. Note that thislower bound figure could significantly underestimate the
magnitude of the health benefits. For example, the estimate based on the mean vaue of dl the
gudies examined is 13 lung cancer deaths avoided per year.

Benefits of the rule will dso include reductionsin the risk of death from cardiovascular,
cardiopulmonary, or respiratory causes and reductionsin the risk of sensory irritation and
respiratory symptoms. However, MSHA has not included these hedth benefitsin its estimates
because the Agency cannot currently make reliable or precise quantitative estimates of them.
Nevertheless, the expected reductionsin the risk of death from cardiovascular, cardiopulmonary,
or respiratory causes and the expected reductions in the risk of sensory irritation and respiratory
symptoms are likely to be substantiad.

Further discussion of benefits of the rule is provided in Chapter [11 of this document.



COMPLIANCE COSTS
Summary of Costs

Yearly Industry Costs. The estimated totd yearly cost® of thisfind ruleto the
underground coa mining industry is $7.07 million. Of these cods:

$4.47 million (63.2 percent) is atributable to ingtalation and maintenance of paper filterson
permissible equipment;

$2.28 million (32.3 percent) is attributable to ingtdlation and maintenance of ceramic filters
on nonpermissible heavy duty equipment; and

$0.32 million (4.5 percent) is attributable to other compliance activities.

The estimated annudized cost of this find rule for equipment manufacturersis $30,030. Further
discussion of costs and their estimation is provided in Chapter 1V of this document.

Initial Costs. Because of phasing, most capita costs will occur in the second and third
year dter therul€ s effective date. Actud estimated industry costs in the firgt three years will be:

$1.38 millionin thefird year, of which
*  $0.65 million is capitd costs, and
= $0.73 millionisannua O&M costs,

$8.12 million in the second year, of which
= $3.33 millioniscapita costs, and
= $4.79 millionisannuad O&M cogts, and

$8.10 million in the third year, of which
= $2.60 millionis capita cogts, and
»  $550 millionisannua O&M costs.

Thus actua costs peak in the second and third years a aleve about $1 million (15 percent)
above the average yearly codsts.

Costs by Mine Size. Of the yearly costs to cod mine operators, $6.08 million (86.1
percent) will beincurred by mineswith 20 to 500 employees, $0.97 million (13.8 percent) will
be incurred by mines with over 500 employees, and $7,400 (0.1 percent) will be incurred by
mines with fewer than 20 employees. Thus, usng SBA’s definition of “small,” smal mineswill
incur $6.09 million in yearly cogts (86.2 percent). Using MSHA’s definition of “smdl,” smdl

4 Capital costs are discounted to the present and amortized over the life of the investment using an annual
discount rate of 7.0 percent.



mines will incur $7,000 in yearly costs (0.1 percent). Further discussion of costsby mineszeis
provided in Chapter V of this document.

Reductionsin Cost from the Proposed Rule

MSHA has crafted afind rule that is congderably more flexible and cost-effective— and
thusless cogly -- than the proposed rule. The changes have resulted in areduction of estimated
yearly costs of the rule from $9 million to $7.2 million. These changes and their impacts on
costs are discussed below.

A Tailpipe Standard. The proposed rule required use of ahighly efficient filtration
system that would remove 95 percent of DPM from the exhaust stream. The find rule is based on
an dternative on which the agency sought comment: atailpipe emissonslimit. Thisapproach
will dlow less expensve filters and other devices to be used on cleaner engines. Moreover, this
approach will not inhibit development of new technologies and other control techniques that can
further reduce the cost of limiting DPM emissions.

Permissible Equipment. In practice, the change from afilter efficiency sandard to a
tailpipe standard will not cut the costs for permissible equipment. Because exhaust gases of
permissible equipment are cooled for safety reasons, the paper filter remainsthe DPM control of
choice. Therecord confirms that installing such afilter can reduce emissons of this fleet by the
required amount, and it is the most cost-€effective control. There has been some reduction in the
initial estimate of impacts of the proposed rule, however, because MSHA has since determined
that nearly 10 percent of diesd powered permissible equipment is dready equipped with the sort
of paper filtersthat comply with therule. Thus, these cogts are in the basdline rather than being
impacts attributable to the rule.

Heavy Duty Non-Permissible Equipment. Under the proposed rule, such equipment
would have required a paper filtration syslem and a cooling system for the exhaust gases. Even
without other features needed for permiss ble equipment, this would have made DPM control
congderably more expengve for aheavy duty nonpermissible machine than for apermissble
machine with the same mode engine. Relieving mine operators of the need to use a 95-percent
effident filter and dlowing them to meet a DPM emission limit makes it feasible to use ceramic
filters and smilar controls designed to filter hot exhaust gases. For the typicd piece of heavy
duty equipment the estimated yearly cost of a DPM control using such asystem is just over one
third of the yearly cost of control under the proposed rule. This cost saving isthe principd
reason for the reduction in cogs of therule.

There are some related factors that aso contribute to the cost savings. A very few
enginesin heavy duty equipment will not requirefilters a al; they can comply with an oxidation
cataytic converter done. Datathat have become available recently indicate that ceramic filters
are more efficient than previoudy understood, so that only a handful of enginesin heavy duty
equipment will ever need a paper filtration system. Some engineswill be able to meet the
interim DPM emisson limit with alesser control or no control a dl, which resultsin some
further cost savings.



Increasesin Cost from the Proposed Rule

Generatorsand Compressors. Thefind rule, unlike the proposd, would cover engines
on generators and air compressors in the same manner as heavy duty non permissible engines.
This eguipment was classfied as light duty in the safety rule (61 FR 55412). Generators and air
compressors, however, include the most powerful engines used in underground coa mines, and
their duty cyde—continuous operation for long periods of time—and resultant DPM emissions
are generdly smilar to those of heavy duty equipment. Thus, for purposes of this DPM rule,
generators and air compressors are considered to require the same controls as heavy duty
equipment. The control cogts are relatively modest.

Other Light Duty Equipment. Thefind rule, unlike the proposal, appliesto newly
introduced light duty equipment. However:

Light duty machines (other than generators and air compressors) are grandfathered with
respect to the rule so long as their engines continue to be used in the same mine.

An engine that meets listed gpplicable EPA standards is deemed to comply with the light
duty equipment provisons of the rule even if its uncontrolled DPM emissions exceed 5.0
gramg’hour.

Only in rareingtances will mine operators find it ppropriate to control an engine rather
than take advantage of one of these provisons. MSHA's analyssindicates that most light duty
equipment ether will wear out in place in areatively short period of time or isfar enough
beyond its “useful lifé’ that it isof margind vaue. Moreover, engines that meet the listed EPA
gandards are rapidly becoming abundantly available for types of equipment classified aslight
duty. Thusthis provison targets relatively dirty engines for replacement with rdaively clean
enginesin ahighly cost-effective manner and with minima actua cog.

I mpacts

Edgtimated yearly compliance costs are 0.23 percent of revenues of underground coal
mines that use diesdl powered equipment. Thisis not a Sgnificant economic impact.

By mine 9ze, estimated yearly costs are 0.08 percent of revenue for mines with fewer
than 20 employees; 0.21 percent of revenue for mines with 20 to 500 employees; and 1.28
percent of revenues for mineswith over 500 employees. This variation isthe result of
disproportionately smal numbers of diesel powered permissible and heavy duty machinesin
very smdl mines and digproportionatdy large numbersin large mines. Impacts on smdl mines
are not Sgnificant.

MSHA has determined that compliance by the coal mining industry with the
requirements of the find rule is both technologically and economicaly feasble.



EXECUTIVE ORDER 12866 AND THE REGULATORY FLEXIBILITY ACT

Executive Order 12866 requires that regulatory agencies assess both the costs and
benefits of intended regulations. MSHA has fulfilled this requirement for the find rule and
determined that this rulemaking is not economicaly sgnificant but is a significant regulatory
action under Executive Order 12866.

The Regulatory Hexibility Act (RFA) requires regulatory agenciesto consder arule’s
economic impact on smal entities. Under the RFA, MSHA must use the Smdl Business
Adminigration’s (SBA’9) criterion for asmdl entity in determining arul€ s economic impact
unless, after consultation with the SBA Office of Advocacy, MSHA establishes an dternative
definition for asmal mine and publishes that definition in the Federal Regigter for notice and
comment. For the mining industry, SBA defines“small” as amine with 500 or fewer workers
MSHA traditiondlly has consdered small minesto be those with fewer than 20 workers. To
ensure that the fina rule conforms with the RFA, MSHA has analyzed the economic impact of
the find rule on mines with 500 or fewer workers (as well as on those with fewer than 20
workers).

MSHA has determined that the fina rule would not have a significant economic impact
on smal mines, whether asmal mineis defined as one with 500 or fewer workers or one with
fawer than 20 workers.

Using the Agency’ straditiona definition of asmal mine, which is one employing fewer
than 20 workers, the estimated yearly cogt of the fina rule on smal underground coa mines
would be about $7,500. This estimated cost for small mines compares to estimated annual
revenues of gpproximately $9.1 million for smal underground cod mines.

Using SBA’s definition of asmal mine, which is one employing 500 or fewer workers,
the estimated yearly cost of the find rule on smdl underground cod mines would be about $6.05
million. This estimated cost for smal mines compares to estimated annua revenues of
approximately $2,960 million for small underground cod mines, usng SBA’s criteria

Based onitsandys's, MSHA has determined that the find rule would not have a
sgnificant economic impact on a substantial number of smal entities. MSHA has so certified
these findings to the Smadl Business Adminigration. The factud basis for this certification is
discussed in Chapter V of this REA.



II. INDUSTRY PROFILE

Thisindustry profile provides background information about the structure and economic
characterigtics of the mining industry. It provides data on the number of mines, their Sze, the
number of employees, and the diesel powered equipment used.

THE STRUCTURE OF THE COAL MINING INDUSTRY

MSHA divides the mining industry into two mgor segments based on commodity: (1)
cod minesand (2) metd and nonmetal (M/NM) mines. These segments are further divided
based on type of operation (e.g., underground mines or surface mines). MSHA maintansits
own data on mine type, size, and employment, and MSHA aso collects data on the number of
independent contractors and contractor employees by mgor industry segment.

MSHA categorizes mines by size based on employment. For the past 20 years, for
rulemaking purposes, MSHA has consistently defined a smal mine to be one that employs fewer
than 20 workers and alarge mine to be one that employs 20 or more workers. To comply with
the requirements of the Small Business Regulatory Enforcement Fairness Act (SBREFA)
amendments to the Regulatory Hexibility Act (RFA), however, an agency must use the Small
Business Adminigration’ s (SBA’9) criteriafor asmal entity — for mining, 500 or fewer
employees -- when determining a rul€ s economic impact.

Tablel1-1 presents the total number of smal and large cod mines and the corresponding
number of miners, excluding contractors, for the cod mining segment. Thistable usesthree
mine Size categories based on the number of employees. (1) fewer than 20 employees (smdl by
both SBA’ s definition and MSHA s traditiond), (2) 20 to 500 employees (smal by to SBA's
definition, but not by MSHA' s), and (3) more than 500 employees. Table I1-1 further
disaggregates data by surface mines and underground mines, as well as (for employees) office
workers. Table I1-2 presents corresponding data on the number of independent contractors and
their employees working in the cod mining segment.



TABLE II-1: Digribution of Coal Mine Operations and Employment (Excluding
Contractors) by Mine Type and Size®

Mine Type
Szeof
Cod Mine
Office Totd
Underground Surface Workers Cod
Fewer Mines 382 1,058 - 1,438
Than 20
Employees
Employees 3,751 6,491 487 10,729
20 to 500 Mines 522 492 - 1,014
Employees
Employees 39,566 31,731 3,389 74,692
Over 500 Mines 6 1 - 7
Employees
Employees 3,459 510 189 4,158
All Mines 910 1,549 - 2,459
Coad
Mines
Employees 46,776 38,738 4,065 89,579

2Source: U.S. Department of Labor, Mine Safety and Health Admi nistration, Office of Standards, Regulations,
and Variances based on 1998 MS data, CM441/CM935LA cycle 1998/198. Data for Total Office workers from Mine
Injury and Worktime Quarterly (1997 Closeout Edition) Table 1, p. 5.

P Based on MSHA 'straditional definition, large minesinclude all mineswith 20 or more employees. Based on
SBA's definition, asrequired by SBREFA, large mines include only mines with over 500 employees.



TABLE 11-2: Distribution of Contractorsand Contractor Employment by Size of Operation®

Contractors
Szeof
Contractor®
Office
Underground Surface Workers Tota

Fewer Mines 1,077 2,403 - 3,480
Than 20
Employees

Employees 4,078 9,969 1,064 15,111
20 to 500 Mines 79 242 - 321
Employees

Employees 4,131 11,618 1,192 16,941
Over 500 Mines - - - -
Employees

Employees - - - -
Tota Mines 1,156 2,645 - 3,801
Contractors

Employees 8,209 32,052 2,256 30,052

&Source: U.S. Department of Labor, Mine Safety and Health Administration, Office of Standards, Regulations,
and Variances based on 1998 MS data, CT441/CT935LA cycle 1998/198. Data for Total Office workers from Mine
Injury and Worktime Quarterly (1998 Closeout Edition) Table 5, p. 20.

® Based on MSHA's traditional definition, large minesinclude all mineswith 20 or more employees. Based on
SBA's definition, as required by SBREFA, large minesinclude only mineswith over 500 employees.

Agency data (Table I1-1) indicate that there were about 2,459 cod mines (surface and
underground combined) in 1998. When gpplying MSHA' s own definition of asmdl mine
(fewer than 20 workers), 1,438 (58 percent of dl coal mines) were smal minesand 1,021 (42
percent) were large® Using SBA'’s definition, only 7 coal mines (0.3 percent) were large.

These data indicate that 910 cod mines (37 percent of al coa mines) were underground
cod mines. Of these mines, 382 (42 percent) were small by MSHA' s definition, and 528 (58
percent) were large. Six underground coa mines (0.7 percent) were large by SBA’ s definition.

° U.S. Department of Labor, MSHA, 1998 Final MIS data CM441 cycle 1998/198.
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The data show that total employment of miners (excluding office workers) in cod mines
in 1998 was about 85,500. Of these miners about 10,200 (12 percent) worked at small mines, by
MSHA's definition, and 75,300 (88 percent) worked at large mines® Using SBA’s definition, 96
percent of cod miners worked a smal mines and 4 percent worked at large mines. Using
MSHA's definition, small cod mines averaged 7 miners, and large cod mines averaged 74
miners. Using SBA’s definition, there were, on average, 33 minersin asmall cod mine and 567
minersin alarge cod mine,

Underground coa mines employed about 46,750 miners (55 percent of al coa miners).
By MSHA'’s definition, about 3,750 underground cod miners (8 percent) worked in smal mines,
and about 43,000 (92 percent) worked in large mines. By SBA’s definition, about 43,300 miners
(92 percent) worked in small mines, and 3,450 (8 percent) worked in large mines. Using
MSHA’s definition, small underground cod mines averaged 10 miners, and large underground
cod mines averaged 81 miners. Using SBA’s definition, there were, on average, 48 minersin a
smd| underground cod mine and 577 minersin alarge underground cod mine.

ECONOMIC CHARACTERISTICSOF THE COAL MINING SECTOR

MSHA classfiesthe U.S. cod mining segment into two mgor commodity groups.
bituminous and anthracite. About 92 percent of total cod production is bituminous. The
remaining 8 percent is the product of lignite and anthracite mines.”

Mines east of the Mississippi accounted for about 51 percent of coa production in 1998.
For the period 1949 through 1998, coa production east of the Mississippi River fluctuated
relatively little, from alow of 395 million tonsin 1954 to a high of 630 million tonsin 1990;
1998 production was estimated at 571 million tons. Coa production west of the Mississippi, by
contragt, increased each year from alow of 20 million tonsin 1959 to arecord high of 548
million tonsin 19982 The growth in western codl has been due, in part, to environmental
concerns that led to increased demand for low-sulfur cod, which is @undant in the West.

In addition, surface mining, with its higher average productivity, is much more prevdent
inthe West. Surface mining methods for coa, which include drilling and blagting, are dso
practiced in surface mines for other commodity types. Most surface mines use front-end loaders,
bulldozers, shovds, or trucks for haulage.

The U.S. coal sector produced arecord 1.12 billion short tons of cod in 1998, at an
average price of $17.58 per ton. Thetota vaue of U.S. cod production in 1998 was estimated
as$19.7 billion. Small mines (by MSHA's definition) accounted for about 4 percent (40 million

® U.S. Department of Labor, MSHA, 1998 Final MIS data CM441 cycle 1998/198.
" U.S. Department of Energy, Energy Information Administration, Annual Energy Review 1998, July 1999,

p. 191.
8 U.S. Department of Energy, Energy Information Administration, Annual Energy Review 1998, July 1999,

p. 191.
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tons) of domestic cod production valued a $0.7 billion, and large mines (by MSHA'’ s definition)
accounted for about 96 percent (1.08 billion tons) valued at $19.0 hillion.®

The U.S. coal industry enjoys afairly constant domestic demand. Over 90 percent of
U.S. cod demand was accounted for by eectric utilitiesin 1998.2° Due to the high conversion
costs of changing afud source, MSHA does not expect a substantia change in cod demand by
utility power plantsin the near future™

UNDERGROUND COAL MINESTHAT USE DIESEL POWERED EQUIPMENT

The Cod Mine DPM Rule applies only to underground coa minesthat use diesel
powered equipment. MSHA data indicate that there are 145 mines affected by thisrule, or 16
percent of al underground cod mines. To date, no anthracite mines use diesel powered

equipment. Thus the rule applies only to a portion of SIC 1222, Underground Bituminous Coa
Mines.

MSHA maintains an inventory of al diesd powered equipment used in underground cod
mines, by mine. For each piece of equipment, the inventory provides (among other data) the
equipment category (permissible, heavy duty, and light duty), the type of equipment, the
equipment manufacturer, and the engine manufacturer and model. This inventory, supplemented
by MSHA data on employment in each mine that was based on inspections, isthe basis for the
indugtry profile of this portion of SIC 1222.

In developing the industry profile, MSHA has performed a number of adjustmentsto the
inventory that were not donein the PREA. Asareault, the number of mines with diesd powered
equipment has been reduced dightly and the number of smal mines (by MSHA'’s definition) has
decreased dramaticdly. Thusthisindustry profileis not directly comparable to the industry
profilein the PREA, and no attempt should be made to andlyze trends or changes. The data
corrections reflected in thisindusiry profile indude the following:

MSHA'’s inventory classfiesmines as“active,” “intermittent,” “nonproducing,” and
“gdbandoned.” In the PREA, al such mineswereincluded as*“smadl” if they had fewer than
20 employees. For thisindusiry profile, MSHA has dropped al mines that were classified as
nonproducing or abandoned. The diesdl powered equipment in these mines, however, has
been included in the andlys's, under the assumption that the equipment has been transferred

to active underground cod mines with 20 to 500 employees. These mines (but not their

9 U.S. Department of Energy, Energy Information Administration, Annual Energy Review 1998, July 1999.
203, U.S. Department of Energy, Energy Information Administration, Coal Industry Annual 1997, December 1998,
pp. ix and 154, and U.S. Department of Labor, Mine Safety and Health Administration, Division of Mining
Information Systems, 1998 Final MIS data (quarter 1 - quarter 4) CM441 cycle 1998/198.

10 y.S. Department of Energy, Energy Information Administration, Annual Energy Review 1998, July
1999, p. 187.

1 U.S. Department of Energy, Energy Information Administration, Annual Energy Outlook 2000, p. 68.
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diesdl powered equipment) were deleted from the inventory for purposes of thisindustry
profile.

Severd mines with only afew employees, which were dlassfied as“intermittent,” had
dozens of pieces of diesel powered equipment. MSHA believed that such mines were
probably not operating at the time the inventory was taken, and that they would have at least
20 employees when actudly operating. MSHA checked these mines with the didtrict offices
and ascertained that these mines were closed and their equipment transferred el sewhere.
(The few employees on Ste were usudly security guards)) These mines (but not their diesd
powered equipment) were deleted from the inventory for purposes of thisindustry profile.

Based on this experience, MSHA verified the status of dl mines with fewer than 50
employees that were classfied as“intermittent.” Severd additional mines (maostly with only
a handful of employees) were aso found to be closed, with their equipment transferred
elsawhere. These mines (but not their diesd powered equipment) were deleted from the
inventory for purposes of thisindudtry profile.

MSHA'’s data failed to indicate the number of employees for severd mines. Some of these
were aready classfied as“abandoned.” MSHA verified the status of these mines, and dl but
one (asmall, active mine) were reported to be closed with their equipment transferred
elsawhere. These mines (but not their diesel powered equipment) were also deleted from the
inventory for purposes of thisindudtry profile.

MSHA aso examined serid numbers for duplicates. Some pieces of equipment are shared
and used in more than one mine, So that the same piece of equipment was reported more than
once. MSHA removed dl such duplicate reporting.

The reaults of these adjustments are shown in Table 11-3. The Cod Mine DPM Rule
covers 145 active underground cod mines with 15,471 employees. Of these mines, oneislarge
by SBA’ s definition (500 or more employees), and seven are smadl by MSHA'’ s definition (fewer
than 20 employess). Overall, about 15 percent™ of underground coal mines use diesd
equipment, but very few of these mines are smdl by MSHA'’ s definition. One of the six
underground coa mineswith over 500 employees; 26 percent of mineswith 20 to 499
employees; and only 2 percent of mines with fewer than 20 employees use diesd powered
equipment. Coverage of miners by the Cod DMP ruleis even more skewed toward larger
mines. Overdl, 32 percent of underground coa miners work in mines using diesel powered
equipment. For mines with over 500 employees, 22 percent of minerswork in mines using
diesdl powered equipment; for mines with 20 to 499 employees, 36 percent; and for mines with
fewer than 20 employees, just over one percent.

12 Since the data for all underground coal mines (Table 11-1) and underground coal mines using diesel
equipment (Table 11-3) came from different sources, these percentages may not be accurate in absol ute terms.
Nevertheless the differences in data sources should make little difference for comparisons between mine size
classes.



TABLE I1-3: Underground Coal Mines Using Diesel Powered Equipment and Minersin
Those Mines, by Mine Size Class

Size of Mine
Fewer Than 20 20 to 500 Miners Over 500 Miners
Miners
Mines Miners Mines Miners Mines Miners
Number 7 50 137 14,669 1 752
Percent of All
Underground Coal
MinessMinersin Size
Class 1.8% 1.3% 26% 36% 17% 22%
Percent of
Underground Coal
MinesMiners With
Died Equipment 4.9% 0.3% 94.4% 94.7% 0.7% 5.0%

&Dataon all underground coal mines, by size class, were presented in Table |1-1, above.

INVENTORY OF DIESEL POWERED EQUIPMENT

Diesd powered equipment in underground coal minesis classified into three equipment
types (permissible, heavy duty, and light duty) and one subtype. These classfications originated
in the diesdl equipment rule published in 1996.

Permissible Equipment. Permissible diesd powered equipment is required to be used in
areas of the mine where methane is expected to be present. Thisincludes areas of the mine
where active mining is proceeding. Specia design features are incorporated and components
are attached to the engine to prevent the ignition of methane by flame or sparks originating
within the engine, or the ignition of combustible cod dust or materias that may be present on
the engine surfaces. Engines and the attached safety components are evaluated and approved
aspermissble by MSHA.

Heavy Duty Equipment. Heavy duty equipment is equipment that cuts or moves rock or
cod, that performs drilling or bolting functions, or that moves longwall components, as well

as certain equipment involved with trangporting diesel fuel and lubricants. MSHA gpproves
diesd engines for usein heavy duty equipment, and under MSHA’s 1996 diesel equipment
rule al heavy duty diesd powered equipment is required to have an M SHA-approved engine.
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Light Duty Equipment. Light duty diesdl powered equipment is equipment other than
permissible equipment and heavy duty equipment. Types of light duty equipment include
personnd carriers, tractors, man lifts, rock dusters, fork lifts, utility trucks, and various other
types of light genera- purpose and specia-purpose trucks. Light duty equipment that must be
moved by being carried or dragged because it is not salf-propelled is further described as
“portable.” Although air compressors and generators are considered light duty equipment
under the diesdl equipment rule, they are required to meet the same particulate emissions
gandards as heavy duty equipment by this regulation, unless their exhaust is directed away
from areas where minerswork. MSHA approves diesd engines for usein light duty
equipment, and under MSHA’s 1996 diesel equipment rule dl light duty diesel powered
equipment is required to have an MSHA-approved engine. 1

Table 11-4 summarizes the inventory of diesel powered equipment by equipment category
and minesze. Over 95 percent of the cogts of this rule stem from the requirements of Section
72.500 and Section 72.501. Mineswith only light duty diesel equipment are spared these costs,
and mines with very little equipment covered by Section 72.500 or Section 72.501 will incur
correspondingly low codts. The percentages of permissible diesd equipment (which will require
controls under Section 72.500 of thisrule) and heavy duty equipment, generators and air
compressors (which will require controls under Section 72.501) rise with mine Sze. Permissible
equipment, heavy duty equipment, and generators and air compressors make up:

10 percent of diesel powered equipment in mines with fewer than 20 miners,
33 percent of diesd powered equipment in mines with 20 to 499 miners; and
55 percent of diesd powered equipment in the mine with over 500 miners,

Smaler mines are dso more likely not to have any equipment covered by Section 72.500
or Section 72.501.

Of mineswith fewer than 20 employees, 71 percent have only light duty diesel powered
equipment;

Of mineswith 20 to 69 miners, 66 percent have only light duty diesdl equipment; and
Of mines with 70 to 120 employees, 32 percent have only such diesdl equipment.

Only two mines with more than 120 miners have only light duty diesd powered equipment.

13 The diesel equipment rule exempts ambulances and fire fighting equipment from this requirement. This

DPM ruleretains this exemption.
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TABLE 11-4: Diesel Powered Equipment in Underground Coal Mines, by Mine Size

Sze of Mine

Equipment Category

Fewer Than 20to 500 Over 500 All Mines

20 Miners Miners Miners
Permissble 1 528
Heavy Duty 1 465 31 497
Non-Permisshle
Generators - 60 6 66
Compressors®
Light Dut3)D 18 1,849 96 1,963
Other Portable® - 63 4 67
TOTAL 20 2,874 227 3,121

& Classified as light duty portable equipment, but subject to the same requirements in this rule as heavy duty
non-permissible equipment.

b Excludes portable light duty equipment.

¢ Includes pumps, water sprayers, and welders.
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[1I.BENEFITS
INTRODUCTION

MSHA’s DPM rulefor cod mines will reduce asgnificant hedth risk to underground
miners. The benefits of reducing this risk include a reduction in the incidence of illness and
premature desth, as well as areduction in the attendant costs to the miners employers, their
families, ad society at large.

MSHA edtimates that underground coa mines have approximately 46,800 employees, of
whom an estimated 15,500 work in mines that use diesal powered equipment.* Of these
employees, MSHA egtimates that gpproximately 14,700 are miners who are exposed to DPM,
goproximately 11,750 work in mines with permissible and non-permissible heavy duty diesdl
powered equipment, gpproximately 5,750 work in mines that use permissible diesel powered
face equipment, and approximately 2,300 miners actually operate diesel powered equipment.™®

Therisks that are addressed by this rule arise because underground miners who work
with diesdl powered equipment are exposed to extremely high concentrations of the very small
particles produced by enginesthat burn diesd fud. Diesd engines have the advantages of
providing excdlent mobility and afull range of power for dl types of equipment, while avoiding
the explosive hazards associated with gasoline. Underground mines are confined spaces,
however. Despite ventilation requirements, they can accumulate significant concentrations of
particles and gases — both those produced by the mine itsdlf (e.g., methane gas and mine dust
liberated by mining operations) and those produced by equipment used in the mine (i.e, DPM
and exhaust gases).

It iswidely recognized that respirable particles can create adverse hedth effects.
Environmentd regulationsin effect for some years dready redtrict the exposure of the generd
public to particles less than 10 micronsin diameter. Moreover, as discussed in part |11 of the
preamble, evidence collected in recent years indicates that much of the health hazard is due to
the smallest particles. Since arborne particles less than 2.5 micronsin diameter have
specificaly been identified as posing sgnificant hedth problems, further environmenta
restrictions have recently been established to limit public exposure to particles of this 9ze range
—aszerangethat includes DPM. These redtrictions are in addition to a series of regulations
issued over the years (and not yet entirely in effect) by the Environmenta Protection Agency to
directly limit the particulate output of new diesdl engines.

Similarly, the need to control worker exposure to respirable dusts has long been
recognized, and controls have been implemented. While exposure of working minersto certain
other respirable dusts (e.g., slica) is controlled, there are no current restrictions specifically on
occupationd exposureto DPM. Moreover, EPA’s ruleslimiting the particulate output of new
diesdl engines offer little progpect of immediate help, snce the mining industry has afleet of

Y seeTablell-1and Tablell-3.
15 gee Table IV-7b.
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enginesthat largely predate these rules, and EPA’ s rules do not directly apply to engines used
underground. Engines used for underground mining purposes are exempted from EPA
regulations.

In evauating the hedth risks that underground miners currently face (and thus the
potentid benefits of contralling that risk), it is particularly Sgnificant to note that the exposures
of underground miners condtitute a specid and exceptiona class. Among dl groupsinthe U.S.
work force and population at large, underground miners are the population that is exposed to by
far the highest levels of DPM. Based on MSHA fidd studies, which are discussed in part 111 of
the preamble and summarized in Figure 111- 1 in the preamble, median DPM concentrations
observed for underground miners range up to 200 times as high as average environmenta
exposures in the most heavily polluted urban areas and up to 10 times as high as median
exposures estimated for the most heavily exposed workersin other occupational groups.
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SPECIFIC BENEFITSOF THE RULE

Overview

Asdescribed in detail in MSHAsrisk andydis (part |11 of the preamble), the available
scentific information indicates that miners exposed to the extremely high DPM concentrations
found in underground mines are at Sgnificant excessrisk of experiencing three kinds of materia
impairment to their hedth:

Increased risk of lung cancer has been linked to chronic occupational DPM exposure.
Although the scientific community has not established a definitive dose-response rdationship
for DPM and lung cancer:

NIOSH has concluded that miners are at an elevated risk of contracting lung cancer as

aresult of the very high exposures of this population to DPM.

NIOSH has aso reaffirmed its 1988 recommendation that whole diesdl exhaust be
regarded as a " potentia occupational carcinogen,” and that reductions in workplace
exposure be implemented to reduce cancer risks.

The International Agency for Research on Cancer declared that “diesel engine
exhaust is probably carcinogenic to humans...”

In 1995, the American Conference of Governmenta Industrial Hygienists (ACGIH)
added diesd particulate matter to its “Notice of Intended Changes’ for 1995-1996,
recommending a threshold limit value (TLVF) for a conventiona 8 hour work day of
150 micrograms per cubic meter of air.

In 1996 the internationa Programme on Chemical Safety (IPCS) concluded that
inhaation of diesd exhaust is of concern with respect to both neoplastic and non
neoplastic diseases and that the particul ate phase appears to have the greatest effect
on hedth.

In 1998 the Cdifornia Environmenta Protection Agency identified DPM asatoxic
ar contaminant as defined in their Hedlth and Safety Code, Section 39655.

In 1999, the American Conference of Governmenta Industrial Hygienists (ACGIH)
proposed a Threshold Limit Vaue of 50 micrograms/nt for the DPM component of
diesdl exhaust and placed DPM on its Notice of Intended Changes.

Germany dready regulates exposure to diesd particulate, and Canadais looking
closdly at the problem.

Increased acute risk of death from cardiovascular, cardiopulmonary, or respiratory causes has
been linked to short or long term exposures to fine particulates, such as DPM.

Sensory irritations and respiratory symptoms can result from even short term DPM
exposures. Theseinclude:

Eye, nose, and throat irritetions,
Headaches, nausea, and/or vomiting, and
Chest tightness and wheeze,
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Besides being potentialy dehilitating, such effects can distract miners from their
respongbilitiesin ways that could pose safety hazards for everyone in the mine.

Scientific evidence currently available may not be sufficient to generate definitive dose-
response estimates for exposure to DPM. MSHA believes, however, that evidence of adverse
hedth effects arisng from such exposure is srong, and that reducing miners: exposure to DPM
will reduce the number of sensory irritations and respiratory symptoms; reduce the number of
deaths due to cardiovascular, cardiopulmonary, or respiratory causes, and reduce the number of
lung cancers.

Lung Cancer Risk Reduction

Estimation Models. Estimates of the exposure-response relationship have been made for
lung cancer using both data on miner exposures and other data. The different estimates,
however, entail considerable uncertainty, asthey vary consderably with different model
specifications. The best available datafor estimation of the benefits of DPM controlsin mines
are studies by Johnston,*® Saverin, '’ and Steenland.*® Al the estimates based on these studies
are extrapolations well outside of the range of data on which the modedls are estimated. These
studies, and the resulting estimates, are described in greater detail in part [11 of the preamble.
The sdient points of the studies for benefit estimation can be summarized asfollows:

Johngton’ s estimates are based on a cohort study of coad minersin minesthat did and did not
use diesel powered equipment. In the Johnston models, cited in the preamble, cumulative
DPM exposureislagged by 15 yearsto reflect the long latency period of lung cancer. For
these mode s Johnston estimated the exposure- response relaionship using two model
dructures:

= A *“mine-unadjusted” mode used only cumulative DPM exposure and miner

characterigtics as explanatory variables for lung cancer.
= A“mine-adjusted’” modd adso identified the pecific mines as explanatory variables.

Saverin's estimates are based on a cohort sudy of potash miners, with comparisonsto lung
cancer rates in the genera population. Sdverin used two data sets:
= Thefull cohort of underground miners, and
= A subcohort of miners who had worked underground, in relaively stable jobs, for at
least 10 years.

Saverin aso used two datistica specifications for his models:
= A Poisson mode specification, and
= A Cox modd specification.

16 Johnston, et al., 1997.
Y7 Saverin, et al., 1999.
18 Steenland, et al., 1998.
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Steenland's estimates are base on a study of exposures in the trucking industry. In Steenland's
sudy cumulative DPM exposureislagged by 5 years and two satistical specifications are
used:

= A logisic modd specification using alinear cumuletive dose term, and

= A logistic modd specification using the logarithm of cumulative exposure.

The fact that Steenland’ s data involved DPM exposures very much lower than those
found in mines raises condderable uncertainty about the gpplicability of the resultsto mines. To
apply the mode to underground mines requires extrapolation far outsde the range of exposures
on which the modd was estimated. The fact that the linear and logarithmic specifications yield
very different results highlights the uncertainties involved in such extrapolation. Nevertheess,
the results do fdl within the range of estimates from the other models, and the two specifications
bracket most of the other estimates rather symmetricaly. Thus, while Steenland’ s results
probably should not be given much weight as estimates for underground mining environments
under current conditions, they do generdly corroborate the estimates of models based on
underground mine data.

Risk Reduction Estimates. Table I11-1 summarizes the exposure-response relationships
from the various models estimated in these three studies. These results are presented in the form
of an excesslifetime risk from a cumulative occupationa exposure over aworking life. That is,
the occupational DPM exposure is assumed to be cumulative over 45 years (beginning at age
20), and the excessrisk of dying from lung cancer (i.e, risk above that of an occupationdly
unexposed worker) is accumulated from age 20 through age 85 — a span of 65 years. Tablelll-1
presents the excess risk per 1,000 occupationally exposed workers at two points along the
exposure-response function estimated by each modd:

Lifetime exposure to DPM at the mine face at a concentration of 644 microgramg/nt (the
average level under current conditions measured by MSHA for underground mines with
diesdl face equipment), *° and

Lifetime exposure to DPM at a concentration of 200 micrograms/nT (which is an upper

bound of severa approaches that MSHA used to estimate the DPM concentrations that would
result from the coal DPM standard).

Table 111-1 dso shows the reduction in excess risk (as estimated by each model) that
would result from lowering the lifetime DPM exposure rate from 644 micrograms/nT to 200
micrograngn™. The estimates of lifetime excess lung cancer rates shown in Table 111-1 fdl into
severd rather digtinct groups.

19 For justification of the 644 micrograms/nt, see the discussion in the preamble, Part |11, concerning Table
-1.
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Tablelll-1: Estimatesof Lifetime Excess Risk of Lung Cancer Death at Current and
Controlled DPM Concentrationsin Underground Coal Mines

Edimate of Lifetime
Excess Lung Cancer
Deaths per 1,000
Occupationdly
Model Exposed Workers®
Study
Dataand With
Structure Specification Current® Rule Change
Johnston Mine-unadjusted 811 513 298
Mine-adjusted 770 313 457
Saverin Full Cohort Poisson 61 15 46
Cox 422 71 351
Subcohort Poisson 563 %4 469
Cox 762 182 580
Steenland 5-Yr. Lag Simple Cumuldive 721 159 562
Exposure
Log of Cumulaive 95 67 28
Exposure
Averages Median All Studies 642 127 404
Mines Only? 663 138 404
Mean All Studies 526 177 349
Mines Only® 565 198 367

& Assumes 45-year occupational exposure from age 20 to retirement at age 65. Lifetime risk of lung cancer
adjusted for competing risk of death from other causes and calculated through age 85. Source: Preamble Table [11-7.

® Average measurement of 644 milligrams/n? DPM.
¢ Estimated at 200 milligrams/n? DPM.

4 Johnston and Saverin only.
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Saverin’sfull cohort Poisson mode and Steenland’ s logarithmic modd estimate:
»  Rdatively low”® current excess lung cancer risks (61 to 95 per 1,000 affected?
miners),
= Reatively low excesslung cancer risks with the rule (15 to 67 per 1,000), and
» Rdatively smdl reductionsin risk (28 to 46 per 1,000).

Johngton’s mine-adjusted mode and Saverin's subcohort Poisson model estimate:
=  Medium (relaive to other estimates) to high current excess lung cancer risks (563 to
770 per 1,000 affected miners),
=  Medium excess lung cancer risks with the rule (94 to 313 per 1,000), and
=  Medium-large reductionsin risk (457 to 469 per 1,000).

Johngton’s mine-unadjusted model estimates:
= A high current excess lung cancer risk (811 per 1,000 affected miners),
= A high excess lung cancer risk with the rule (513 per 1,000), and
= A medium reduction inrisk (298 per 1,000).

Saverin’s subcohort Cox model, and Steenland’ s linear model estimate:
= High current excess lung cancer risks (721 to 762 per 1,000 affected miners),
=  Medium excess lung cancer risks with the rule (159 to 182 per 1,000), and
= Largereductionsin risk (562 to 580 per 1,000).

Severa considerations gppear to be germane for assessment of this range of estimates of
excess risk and risk reduction:

Since they are restricted to miners with relatively stable job histories, Saverin’s subcohort
datamay provide a more accurate representation of long-term cumulative exposure to DPM
than Saverin’sfull cohort. Therefore, the subcohort estimates should probably be credited
more than the full cohort estimates.

Because of the long latency period of cancer, the lagged specification used in Johnston's
models appears preferable to an unlagged specification.

As previoudy noted, dl of the estimates of the benefits of DPM controlsin mines are
based on extrapolations well outside of the range of data on miner exposures on which the
various modds were etimated. As aresult, these estimates are subject to a high degree of
uncertainty, which suggests that they be treated with caution. For that reason, we propose using
the lower-range of the estimates, rather than the middle-range of the estimates, to represent the
range in which the exposure-response relationship actualy lies.

20 These estimates are low relative to other estimates for underground coal mines. All of theserisksare
extremely large relative to any other occupational group than underground miners.

21 Underground miners at mines using diesel equipment, who are occupationally exposed to DPM for 45
years at amean concentration of 644 micrograms/nt.
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Benefit Estimates. Since exposure data were collected in mines that use permissible
diesdl powered face equipment, the number of cod miners working a the face in these
underground mines (1,725) appears to be a reasonably conservative number®? on which to base
an edimate of the benefits of the rule. Table 111-2 summarizes the benefits estimated over three
different time frames:

Lifetime benefits™ for the population of miners currently working;
One-year bendfits for a population of minersworking at any onetime; and

Average annud benefits over the long run, as the population of miners turns over because of
new hires and retirement.

The estimated benefits of the rule in terms of lung cancers avoided over the lifetimes of
these miners are asfollows:

Benefits probably fall within the range of 514 to 809** lifetime excess lung cancers avoided.

A point estimate, based on mean values of the risk reduction estimates, is 6022° lifetime
excess lung cancers avoided.

A reasonable lower bound, based on Saverin (full cohort, Poisson) is 797° lifetime excess
lung cancers avoided.

A reasonable upper bound, based on Saverin (subcohort, Cox) is 1,001 lifetime excesslung
cancers avoided.

%2 This estimate is conservative for two reasons. First, minersworking at the face will benefit from the full
reduction in DPM levels used in the estimate, whereas other miners may enjoy lesser reductions. Second, excluding
miners who work el sewhere than the face has the clear effect of understating benefits. This procedure makes the
resulting estimate morerobust. The number of miners that work in underground mines that use diesel powered face
equipment is 5,750. However, according to estimates provided by MSHA’s Safety and Health Technology Center,
only 30 percent of these miners (1,725) actually work at the face. Using 1,725 as the number of miners who benefit
from the rule assumes zero benefits related to lung cancer for the 4,025 miners that do not work at the face aswell as
the 6,000 coal minersthat work in underground mines that use only other permissible diesel powered egquipment and
heavy duty diesel powered equipment, and an additional 2,950 coal miners who work in underground mines that use
only light duty diesel powered equipment.

23 There will be additional health benefits from thisfinal ruleif coal minesin states that currently do not
allow diesel equipment (e.g., West Virginia) or allow limited use of diesel equipment (Pennsylvania) begin to use
diesel equipment on alarge scale under state regulations that are less stringent thanthis rule.

24 514 lifetime cases = (298 cases/1,000 miners) x (1,725 miners); 809 lifetime cases = (469 cases/1,000
miners) X (1,725 miners)

25 602 lifetime cases = (349 cases/1,000 miners) x (1,725 miners)
26 79 |ifetime cases = (46 cases/1,000 miners) X (1,725 miners)
271,001 lifetime cases = (580 cases/1,000 miners) X (1,725 miners)
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The lifetimerisk is measured over 65 years (ages 20 through 85). The lifetime benefits
summarized above can aso be expressed as average one-year benefits over the lifetimes of a
cohort of miners of al ages who worked in the mines a any onetime. The estimated benefits of
the rule in terms of lung cancers avoided in any one year for such acohort of 1,725 miners are as
follows

One-year benefits probably fall within the range of 8 to 1228 excess lung cancers avoided.

A point estimate of one-year risk, based on mean values of the risk reduction estimates, is 9°°
excess lung cancers avoided.

A reasonable lower bound for one-year risk, based on Saverin (full cohort, Poisson) is 1.0°°
excess lung cancers avoided.

A reasonable upper bound, based on Saverin (subcohort, Cox) is 153! excess lung cancers
avoided.

In the long run the average annua reduction becomes considerably larger, because each
45-year time span of exposure includes not only lung cancers experienced by minerswho are
currently working miners, but dso lung cancers experienced by older generations of miners who
retired over the previous 20 years. Asthe cumulative benefits to successve generations of
miners build up, the estimates of annua benefits will approach (and in 65 years are estimated to
reach) the following steady-state vaues.

Long-run annua benefits probably fdl in the range of 11 to 18%2 lung cancers avoided.
A point estimate for long-run annua benefitsis 13* lung cancers avoided.
A reasonable lower bound for long-run annua benefitsis 1.8** lung cancers avoided.

A reasonable upper bound for long-run annua benefitsis 22%° lung cancers avoided.

28 8 one-year cases = (298 lifetime cases/1,000 miners) x (1,725 miners) / (65 years); 12 one-year cases =
(469 lifetime cases/1,000 miners) x (1,725 miners) / (65 years)

29 9 one-year cases = (349 lifetime cases/1,000 miners) x (1,725 miners) / (65 years)
30 1.0 one-year cases = (46 lifetime cases/1,000 miners) x (1,725 miners) / (65 years)
31 15 one-year cases = (580 lifetime cases/1,000 miners) x (1,725 miners) / (65 years)

3211 cases = (298 lifetime cases/1,000 miners) x (1,725 miners) / (45 years); 18 cases = (469 lifetime
cases/1,000 miners) x (1,725 miners) / (45 years)

33 13 cases = (349 lifetime cases/1,000 miners) X (1,725 miners) / (45 years)
34 1.8 cases = (46 lifetime cases/1,000 miners) x (1,725 miners) / (45 years)
35 22 cases = (580 lifetime cases/1,000 miners) x (1,725 miners) / (45 years)
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Because lung cancer associated with DPM typicaly arises from cumulative exposure and
after some latency period, the hedth benefits of reduced incidence of lung cancer will not
materiaize until some years after implementation of the rule. The yearly reduction in excess
lung cancer deaths due to reduced exposure to DPM can be expected to build up gradudly,
depending on the higtorica cumulative exposure to DPM among the veteran workforce. Since
the average latency period for lung cancer is about 20 years, the full levd of even theinitid
benefit associated with a DPM concentration of 200 microgram/n™ may not be seen before then.
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Tablelll-2: Lung Cancer Reduction Benefits of Rule

Reduction Total
Range Study Time Frame Miners per 1,000 Reduction
Upper Séverin, Lifetime® 1,725 580 1,001
Bound subcohort
Cox
One-Year” 2
Long-Run Annual’ 15
Midde Saverin, Lifetime® 1,725 469 809
Range subcohort
Poisson
One-Y ear” 12
Long-Run Annual® 18
Johnston, Lifetime® 1,725 459 792
mine-adjusted
One-Year” 12
Long-Run Annual’ 18
Mean, Lifetime® 1,725 349 602
al sudies
One-Y ear” 9
Long-Run Annual 13
Johnston, Lifetime® 1,725 298 514
mine-unadjusted
One-Year” 8
Long-Run Annual® 11
Lower Saverin, Lifetime® 1,725 46 79
Bound full cohort
Poisson
One-Y ear” 1.2
Long-Run Annual 1.8

aSource: Tablelll-1
P |_ifetime value divided by 65.

¢ Lifetime value divided by 45.
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Reduction of Acute Health Risks

Estimation Procedures. Unlike the case of lung cancer, acute hedlth risks of DPM have
not been isolated in studies of occupationa exposure-response rates of DPM. Instead, the best
available studies have examined exposure-response rates of these effects to ambient levels (i.e.
24-hour exposures) of fine (less than 2.5 micron) particulate matter -- PM 5. Applying these
results to risks from coa mine exposure to DPM, therefore, requires making severd assumptions
that are discussed below. These assumptions reved the uncertainties involved in attempting to
estimate benefits of the rule associated with reducing acute effects of DPM exposure.

An 8-hour exposureto an extra 3 micrograms/m® of PM .5 poses the samerisks as a 24-
hour exposureto an extra 1 microgram/m® of PM 5. Thisassumption implies that a 24-
hour time-weighted average (TWA24) poses the same risk regardless of how the exposure is
digtributed over time. That is, athree-fold change in concentration is offset by aan opposite
three-fold change in length of exposure. This assumption is probably conservative in the
sense that miners are likely to inhae more than one third as much during an 8-hour shift,
when they are actively working, as during a 24-hour day, which includes degping. However,
there is congderable uncertainty about the relative risks of acute effectsin the two exposure
patterns. It is not well understood whether DPM exposures at higher concentrations for
shorter periods of time (with respite periods) or exposures at lower concentrations for longer
periods of time (possibly more than 24 hours) pose different risks of acute effects and — if s0
— which exposure pattern poses the greater risk.

Exposureto any level of DPM poses at least asgreat arisk as exposureto a comparable
level of PM 25. Thisassumption is plausible in the sensethat dmogt dl DPM isdso PM 5.
Nevertheless, the congtituent eements of the PM, 5 in the study are not known, and they

could include some rather harmful pollutants in addition to DPM. There are clearly

subgtantia uncertainties in assuming that size of particulate metter doneis responsible for

specific acute hedth risks.

The population of minersisat the same general level of risk asthe population asa
whole exposed to PM » 5 in the studies. Thisassumption is particularly problematic, Snce
acute risks are likely to be exacerbated in populations that are dready vulnerable because of
health conditions. The population of miners has different demographic and health
characterigtics than the study populations. Miners who smoke tobacco and/or suffer from
various respiratory allments (which many miners do) fal into groupsidentified as likely to be
epecialy sengtive to PM» s and related acute mortality risks. Nevertheless, the generd
population dmost certainly contains persons who are more vulnerable than any working
miner. The proportions of miners who are especidly senstive to the acute risks of DPM or
PM. 5, aswell asthe degree of their sengtivity, are largely unknown. Thus there are
subgtantia uncertainties in extrapolating from studies of the genera population to risks of
miners
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While these assumptions alow studies based on ambient PM> 5 exposure to be used to
estimate risks from occupationd DPM exposure, the results are fraught with uncertainties.
Moreover, the results of the studies are in the form of relative risk — excess risk as a percent of
basdline risk — and they have not been converted to aform that measures numbers of cases
avoided. To offset these uncertainties, MSHA has used the lower end of the 95- percent
confidence interva as alower-bound estimate of the risk reduction that may result from the rule.

The methodology used to estimate acute risksis Smilar to that used for lung cancer. It
involves measuring the rlative risk at measured DPM concentrations and at DPM concentrations
projected under the rule. The reduction in relaive risks is attributed to the rule. Because of the
uncertainties in interpreting the relaive risk functions that are implicit in the assumptions
described above, however, MSHA does not consider the results to be reliable quantitative
estimates of benefits of the rule to which any great confidence of precison can be ascribed.

Death from Cardiovascular, Cardiopulmonary, or Respiratory Causes. Inan
analysis of mortdlity rates associated with PM..5, Schwartz*® estimated associations between
PM..5s and risks of death from ischemic heart disease®” (IHD), chronic obstructive pulmonary
disease®® (COPD), and pneumonia®® Using the estimated mean reduction in DPM
concentration*® and a 3:1 adjustment factor for the difference in length of exposure®* with the
lower bound values of these relative risks produces estimates of risk reduction equivalent to:

About one quarter of the basdline mortdity rate*? for IHD;
About one sixth of the basdine mortdity raie*® for COPD; and

About one third of the basdine mortdity rate* for pneumonia.

36 Schwartz, et al.

37 schwartz found a 2.1 percent increase in mortality from IHD associated with each increment of 10
micrograms/ nt in the dai ly concentration of PM ,5. The lower 95 percent confidence interval bound was 1.4
percent, yielding an incremental relative risk factor of 1.014.

38 Schwartz found a 3.3 percent increase in mortality from CPHD associated with each increment of 10
micrograms/nt in the daily concentration of PM, 5. The lower 95 percent confidence interval bound was 1.0 percent,
yielding an incremental relative risk factor of 1.01.

39 schwartz found a 4.0 percent increase in mortality from pneumonia associated with each increment of 10
micrograms/m°’ in the daily concentration of PM 5. The lower 95 percent confidence interval bound was 1.8
percent, yielding an incremental relative risk factor of 1.018.

40 A reduction of 444 micrograms/rr? in the concentration of DPM. Thisfull reductionin DPM
concentration is applicable only to the 5,750 miners who work in mines that use permissible diesel face equipment.

41 By assumption (since they both result in the same reduction in TWA ,4), areduction in an 8-hour
exposure of 30 micrograms/nt is equivalent to areduction in a 24-hour exposure of 10 micrograms/nt.

42023 = (1.014)#4430) _ 1
43017=(100)*430 .1
44034 = (1.018) #4430 _ 1
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Sensory Irritation and Respiratory Symptoms. The sensory irritation and respiratory
symptoms caused by DPM at concentration levels found in underground mines are clearly
documented in the risk assessment in part |11 of the preamble. The estimated association
between PM .5 and acute lower respiratory symptoms varieswiddy.*> Using the estimated mean
reduction in DPM concentration and a 3:1 adjustment factor for the difference in length of
exposure with the lower bound values of these relative risks produces estimates of risk reduction
equivaent to nearly two times*® the basdline rate.

SUmmary

Bendfits of the rule include reductionsin lung cancers. In the long run, asthe mining
population turns over, MSHA egtimates that aminimum of 1.8 lung cancer degths will be
avoided per year.*’

Benefits of the rule will dso likely include reductions in the risk of death from
cardiovascular, cardiopulmonary, or respiratory causes and reductions in the risk of sensory
irritation and respiratory symptoms. However, MSHA has not included these hedlth benefitsin
its estimates because the Agency cannot currently make reliable or precise quantitative estimates
of them. Nevertheless, the expected reductions in the risk of death from cardiovascular,
cardiopulmonary, or respiratory causes and the expected reductions in the risk of sensory
irritation and respiratory symptoms are likely to be substantia.

5 Anincrease of between 15 percent and 82 percent in acute lower respiratory symptoms was associated
with each incremental increase of 20 mic:rograms/m3 in 24-hour concentration of PM 55 in the ambient air (assumed

equivalent to an increase of 60 micrograms/nt in 8-hour concentrationsin mines). The lower bound of risk yields
anincremental relative risk factor of 1.15.

618= (11540 . 1
47 This lower bound figure could significantly underestimate the magnitude of the health benefits. For

example, the estimate based on the mean value of all the studies examined is 13 lung cancer deaths avoided per year.
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IV.COMPLIANCE COSTS

This chapter andyzes compliance costs for the underground cod mining industry asa
whole. Compliance cogtsfor large and smal underground coal mines will be addressed in
Chapter V.

PERMISSIBLE EQUIPMENT (72.500)
Unit Cost Estimates

Section 72.500(b) requires that DPM emissions of existing permissible equipment be
reduced to 2.5 gnvhr within 18 months of publication of the rule. MSHA has verified*® that the
use of a disposable paper filtration system will bring any existing permissible equipment*® into
compliance with this requirement. The use of a paper filtration system is cost-effective for
permissible equipment because the engine modifications required to meet permissibility
requirements reduce the exhaust gas temperature to alevel that will not ignite the filter.

MSHA'’ s estimates of compliance cogts for Section 72.500(b) are based on the following
data and assumptions™

Initial Ingtallation. MSHA egtimates, based on its current knowledge of what
manufacturers of aftertrestment devices have charged, that a paper filtration system can be
ingtalled on most permissible equipment for an initial cost of $6,000.>* For some equipment,
however, filter kits may not be readily available and/or the ingtdlation will be subgstantialy
more con;glicated than usua. For such equipment, MSHA estimates an ingtdlation cost of
$12,000.

8 This verification was discussed further in Part 11 of the Preamble.

49 Two Isuzu QD100 engines cannot be brought into compliance as currently configured. MSHA has
already approved the Isuzu QD100 at a second, lower horsepower, however, and these two engines can be brought
into compliance with a paper filter system by derating them to thislower horsepower. (Derating the engines
involves making an adjustment—Dby turning a set screw—to the fuel pump. Given the 18-month period before the
requirement becomes effective, this can easily be done during routine maintenance at virtually no cost. Only two
engines are involved, and these are, at the higher rating, overpowered for the equipment—so that there would not be
productivity losses from the derating. Thus there are not measurabl e costs associated with derating.)

%0 Except as otherwise noted, costs and other assumptions are the same asin the PREA, for which they
were devel oped using MSHA staff expertise and market data, and were not the subject of significant contrary
comments.

* These costs represent retrofitting existing equipment. MSHA anticipates that fitting new equipment for
filterswill cost considerably less. Indeed, some hearing testimony (John Smith, Public Hearing, Beaver, WV,
November 19, 1998, pp. 196-197) suggested that equipment manufacturers may consider the cost too small an item
to passit through to mine operators. Even at the full $6,000 price of retrofitting, the initial installation cost is rather
small relative to filter replacement costs. Because of these considerations, MSHA has opted not to includeinitial
installation costs on new equipment that replaces existing equipment.

52 Several commentors estimated that filtration systems on permissible equipment would cost $36,500.
This estimate, however, was premised on the assumption that a complete new Dry System Technology DST© would
be required to meet the requirement of 95% efficiency. MSHA' s verification testing has determined that mine
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Production Days. MSHA estimates that underground coa mines operate an average of 250
days per year.>®

Shifts. Coad mines operate from one to three shifts per day. MSHA estimates that the
average underground coal mine operates two shifts per day.>*

Frequency of Filter Replacement. MSHA's experience, supported by public hearing
testimony, is that paper filterswill need to be changed every one to three shifts®>> MSHA
therefore estimates that paper filters will need to be replaced every two shifts of operation,
for an average of 250 times per year.

Cost of Filter Replacement. MSHA has determined that the price of a replacement
disposable paper filter is$30. MSHA estimates that it will take about 15 minutes for a cod
miner, whose hourly wage is $26.83,%° to replace a paper filter. Thusthetotal unit cost of
filter replacement is $36.71.

Amortization. MSHA amortized the cost of a paper filtration system over 10 years (the
average estimated equipment life) at a discount rate of 7 percent (the discount rate
recommended by OMB).>’

Table V-1 summarizes MSHA' s estimate of compliance codts per unit of permissible
diesel powered equipment, based on these parameters. MSHA estimates that the yearly®® cost of

operators will be able to achieve compliance by adding a paper filter at the installation costs used in this analysis.
Thus the commentors' assumptions underlying the $36,500 cost estimate are not valid.

53 In Chapter V, MSHA makes an alternative assumption for underground coal mines with fewer than 20
employees. Sincethere are only seven affected coal minesin this size class and among them they have only one
piece of permissible equipment, however, that assumption will make anegligible difference in the estimate of
overall industry costs.

> In Chapter V, MSHA makes an alternative assumption for underground coal mines with fewer than 20
employees. Sincethere are only seven affected coal minesin this size class and among them they have only one
piece of permi ssible equipment, however, that assumption will make a negligible difference in the estimate of
overall industry costs.

%5 Replacement of filtersis amaintenance activity that resultsin an annual cost. This activity is mandated
by Section 72.503(d), rather than by Section 72.500. Since filter maintenance is directly related to the equipment
that must also be retrofitted for filters, however, it is simpler and clearer to combine retrofitting and maintenance
costsin one unified analysis.

%6 Data derived from: Schumacher, Otto L., ed. Western Mine Engineering, Mine Cost Services. Spokane,
Washington: Western Mine Engineering, 1998.

57 These parameters result in an annualization factor of: 0.142377503 = 0.07/(1-(1/1.07)*°).

%8 For clarity, MSHA uses the term “annual” to refer to repeated costs that are incurred every year; MSHA
uses the term “annualized” to refer to the annual equivalent of initial costs or other costs that are incurred |less often
than every year; and MSHA usestheterm “yearly” to refer to the sum (or other combination) of annual and
annualized costs.
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compliance is $10,031°° for equipment that is easy to retrofit with a disposable paper filtration
system and $10,885%° for equipment that is more difficult to retrofit.

59 $10,031 = { ($6,000) x (0.142377503)} +{($36.71) X (250)} .
60 $10,885 = {($12,000) x (0.142377503)} + { ($36.71) X (250)}.
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TABLE IV-1: Compliance Costsfor Section 72.500 (Permissible Equipment)

Easy to Difficult to Retrofit
Cost Category Cost Element Retrofit
UNIT COSTS
Initid Unit Capita Outlay $ 6,000 $12,000
Cost
Annualized Cost® $ 854 $ 1,709
Annua Unit Labor Hours/Change 0.25 0.25
Maintenance Cost
Wage Rate $26.83 $26.83
Labor Cost/Change $ 6.71 $ 6.71
Cost of New Filter $30.00 $30.00
Total Cost/Change $36.71 $36.71
Changes/Y ear 250 250
Tota Cost/Y ear $9,177 $9,177
Tota Yearly Unit Cost $10,031 $10,885
TOTAL YEARLY INDUSTRY COST
Section 72.500(b) Number of Machines 409 72
Yearly
Industry Cost
as of Date of
Requirement
Total Cost $4,102,736 $ 783,749
$4,886,485
Section 72.500(b) Yearly Industry Cost as of Publication Date® $4,414,901
Section 72.500(a) Additional Yearly Industry Cost® $ 54,064
Section 72.500 Total Yearly Industry Cost as of Publication Date $4,468,965

& The annualization factor is 0.142377503. Computed figures may not agree precisely with data in the table

because of rounding in the table.

b $4.414,901 = $4,886,485 x 0.903492046, where 0.903492046 is the discount factor for 18 months at an annual

discount rate of 7.0%.

¢ Based on 10 percent of engines replaced in the first year after the publication date of the rule and 5 percent of
engines replaced in months 13-18 after the publication date, with all new engines filtered at the "easy retrofit" cost.

$54,064 = {[(0.1)x(((1.07)"°)-1]+{(0.05)x(((1.07)°°)-1)]} x(481)x($9,063)
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Affected Inventory of Equipment

Not dl of the 528 pieces of permissible equipment in the inventory will need to be
equipped with afilter. Some permissible equipment dready hasfilters ingtaled on the machine.
By MSHA's count, there are 47 such pieces of permissible diesd equipment in underground cod
mines®® Excluding this equipment, the number of pieces of permissible diesdl equipment that
must be filtered is reduced to 481. Of this equipment MSHA estimates that 72 pieces®? will
involve adifficult filter ingtalation cogting $12,000, and ingtaling a paper filter on the other 409
will cost $6,000 each.

Total Industry Costs

Controlling Existing Equipment. In order to estimate total yearly industry costs, two
further calculations must be made. Firdt, unit costs must be aggregated over the entire industry.
Second, an adjustment needs to be made for the fact that the requirement is deferred until 18
months after the effective date of therule. Table V-1 aso summarizes these cdculations.

Aggregation of codsis sraightforward. A total of 409 pieces of equipment will have a
yearly unit cost of $4,102,736. An additiond 72 pieces of diesdl powered equipment will have a
yearly unit cost of $783,139. Thusthetotd yearly industry cost — beginning a the time the
equipment is fitted with afiltration system — is $4,886,485.%°

For purposes of determining the impacts of the rule, the stream of yearly costs should be
cdculated beginning a the effective date of the rule. Since these costs begin 18 months after the
effective date, the yearly cogts are discounted to make them equivaent to costs beginning on the
effective date. The gppropriate discount factor for 18 months at an annua discount rate of 7.0
percent is 0.903.%* Thus yearly costs of Section 72.500(b), adjusted to the effective date, are
$4,414,901.%°

®1 During the course of the development of thisrule, MSHA had occasion to review information in the
diesel inventory. Thisreview indicated that certain mines are using particulate filters on permissible equipment with
water scrubbers and with dry exhaust conditioning systems. Four mines (two in District 8 and two in District 9)
were found to use water scrubbers and filters on atotal of 32 RAMCARS and dry systemson atotal of 14
RAMCARS and one shield hauler.

%2 MSHA reviewed the inventory to identify the power packages with which permissible machinesin the
field are equipped. MSHA identified those power packages that would require testing and more extensive technical
review to allow filtersto be added. MSHA then referred to the inventory to identify the number of machines that
used those power packages. The count of machines so equipped indicated that 72 would be more difficult to install
filterson. Inthe PREA, MSHA estimated that 10 percent of permissible equipment — 49 machines-- would require
the more extensive installation. The cost estimate of $12,000 to make such changes, which was used in the PREA
and was not the subject of any comments suggesting disagreement, was based on the costs of replacing or modifying
theinternal parts of an existing scrubber to allow the use of afilter.

63 $4,886,485 = ((409) x ($10,031)) + ((72) x ($10,885)). Formulas may not match data in tables precisely
because of ahigher degree of rounding, than was done in the computer computations.

64 0.903492046 = 1/(1.07)*°
65 $4.414,901 = $4,886,485 x 0.903492046



Early Replacement of Existing Equipment. The analysis of Section 72.500(b)
presented above has assumed that diesdl equipment will be controlled 18 months after
publication of the rule. Section 72.500(a), however, requires that permissible diesd equipment
introduced into an underground coa mine must meet the 2.5 gm/hr standard at thetime it is
introduced. Thus the newly introduced diesd engines must be controlled sooner than the engines
that they replace would need to be controlled. The cost adjustment to reflect this timing can be
andyzed by adjustments in the way the cogts are discounted. For purposes of this anadyss,
MSHA makes the following assumptions about replacement (i.e., new) permissible equipment:

Permissible equipment has a useful life of ten years. Thus (on average) 10 percent of this
equipment will be replaced each yesar.

Since new engines will predominantly be new equipment, filters will be easy to ingdl (i.e,
they will have an ingdlation cost of $6,000).

Because of Section 72.500(a), 10 percent of the engineswill actually befiltered in the
fird year after publication of the rule. For these engines, the discounting should be undone
entirdly.®® Similarly 5 percent will be replaced in the first half of the second year, before Section
72.500(b) becomes effective.®” Combining these two adjustments (one applicable to 10 percent
of machines; the other to 5 percent), the yearly cost of Section 72.500(a) that is in addition to the
costs of Section 72.500(b) is $54,064.%% This adjustment is shown in Table IV-1. With this
adjustment, the total estimated yearly cost of Section 72.500 is then $4,468,965.

NON-PERMISSIBLE HEAVY DUTY EQUIPMENT (72.501)

Section 72.501(a) requires that DPM emissions of certain non-permissible equipment
newly introduced into an underground cod mine &fter the effective date of the rule not exceed
2.5 gm/hr. This requirement covers generators and air compressors as well as heavy duty
equipment.?® Section 72.501(b) requires that DPM emissions of existing non-permissible heavy
duty equipment be reduced to 5.0 gmvhr within 30 months of publication of therule. Section
72.501(c) requires that controlled DPM emissons of al non-permissible heavy duty equipment
be reduced to 2.5 gm/hr within 4 years of publication of the rule.

% The reciprocal operation of “discount” is called “accumulate,” and the appropriate annual accumulation
factor in thisinstanceis: 1.10681661 = (1.07)™°. The factor to calculate theincrease in the present value of costs
due to the accumulation is therefore 0.10681661.

®7 The appropriate factor to accumulate costsin thisinstanceis: 1.03440804 = (1.07)%°. The factor to
calculate theincrease in the present value of costs due to the accumulation is thus 0.03440804.

%8 $54,064 = {[(0.1)X(((1.07)"°)-D)]+[(0.05)x(((1.07)°°)-1)]} x (481) X ($9,063)

% To avoid extra verbiage, the term “non-permissible heavy duty equipment” will generally be used to
include generators and air compressors, even though they are light duty equipment.



Some nonpermissible heavy duty eguipment, which has low-horsepower, low-emisson
diesdl engines, isdready in compliance with Section 72.501(b) without any controls. Other
equipment will require one of severd types of controls, including an oxidation cataytic
converter (OCC), aceramic’® filter, or apaper filtration system. The choice of control
equipment will depend on cost,”* the DPM output of each diesel engine, the efficiency of the
control,”? and the paragraph of the rule being complied with.

Unit Cost

MSHA'’s estimates of compliance cogts for Section 72.501 are based on the following
dataand assumptions:

Initial Installation Cost. MSHA estimates, based on its current knowledge of what
manufacturers of aftertrestment devices charge, that the initia cost of ingalling these three
deviceswill be:

= $1,000 for an OCC;

= $5,000 for aceramic filter for an engine of 150 hp or less;

= $12,500 for aceramic filter for an engine of more than 150 hp; 3

= $25,000 for ingtdlation of a paper filter system, including costs of cooling the

exhaugt, so as not to burn up the filter.™

Production Days and Shifts. Asabove, MSHA estimates that cod mineswill operate an
average of 250 production days per year and two shifts per day.

0 The term “ceramic” is used generally toindicate afilter capable of operating with high temperature
exhaust regardless of the actual filter material utilized.

"1 Replacing enginesin heavy duty equipment is not generally a cost-effective way to control DPM
emissionsto the levels required by the standard. Almost all existing diesel engines can be adequately controlled
with aceramic filter, and most new engines would require a ceramic filter anyway.

"2 MSHA estimates that an OCC can remove 20 percent of DPM. Datafrom Verminderung der Emissionen
von Realmaschinen in Tunnelbau (VERT) show at least one ceramic filter capable of removing 94.5 percent of
DPM. Paper filters are dightly more efficient.

73 These engines include the Caterpillar 3306, the Cummins 5.9-175, the Deutz F10L413FW, the Deutz
F12L413FW, and the Navistar A185. This cost estimate was increased from the PREA estimate of $10,000
following comments by Head on the PREA for the proposed metal/non-metal DPM rule. (H. John Head, “Review
of Economic and Technical Feasibility of Compliance I ssues Related to: Department of Labor — MSHA, 30 CFR
Part 57 — Proposed Rule for Diesel Particulate Matter Exposure of Underground Metal and Nonmetal Miners,”
Report prepared under contract with the National Mining Association, July 21, 1999.)

" This cost was based on the cost of acomplete DST system ($36,000), but the full cost was reduced by the
cost of components that are reguired for permissible equipment but are not necessary for only a paper filter.
Because the PREA assumed extensive use of paper filters on heavy duty equipment, the comments included a great
deal of discussion about the costs of DST systems. Asnoted here, MSHA believesthat afull DST system is not
required. Moreimportantly, MSHA has obtained more extensive data on the efficiency of ceramic filters, which
indicate that paper filters would almost never be needed — and thus the full cost of DST systemsis not applicable.



Frequency of Filter Replacement. Based on MSHA’s experience and information from
filter manufacturers and other sources, MSHA estimates that:
=  An OCC hasaussful life of one year and will need to be replaced annually.
= A ceramic filter hasauseful life of at least 8,000 hours of operation’ and will have to
be replaced every two years.”®
= Pgper filters will have the same replacement cycle as for permissble equipment
(replacement daily, or 250 times per yesr).

Cost of Filter Replacement. For paper filters, replacement will have the same costs as for
permissible equipment. Replacement OCCs and ceramic filterswill cost the same asinitid
ingdlation.

Amortization. MSHA amortizes costs at an annua discount rate of 7.0 percent.

Regeneration. Ceramic filterswill need to be maintained by being regenerated, so that they
do not become clogged. MSHA bases regeneration costs on the following assumptions:
= Thecos of the equipment used for regeneration isincluded in the costs of the
ingalation package for the filter.
= Ceramic filterswill need to be regenerated daily. This can be done while the
equipment is not in use.
= MSHA edimatesthat the process of dismounting the filter to regenerate and
remounting the filter after regeneration — or dternatively, to attach power cablesfor
on-board regeneration -- will take about 15 minutes for aminer, whose hourly wage
IS $26.83.
= Thusthe process will cost $1,677 annualy for each piece of diesdl equipment.””

Table 1V-2 summarizes MSHA' s estimate of yearly compliance costs per unit of non
permissible heavy duty diesd powered equipment, based on these parameters. MSHA estimates
that the totdl yearly unit cost of complianceis

$1,000 if an OCC is used;
$4,442 if aceramic filter is used for an engine of 150 hp or less,

$8,591 if aceramic filter is used on any other engine over 150 hp; and

$12,736 if a paper filter is used.

> MSHA's estimate of the life of a ceramic filter is based on the knowledge and expertise of MSHA
Approval and Certification Center (ACC) technical staff.

768,000 hours = (16 hours/day) x (250 days/year) X (2 years).
"7 $1,677/year = (250 replacements/year) x (0.25 hours/replacement) x ($26.83/hour).
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TABLE IV-2: Unit Compliance Costsfor Section 72.501 (Heavy Duty Equipment)

Ceramic Filter
Cost Cos Element Paper Filter
Category OoCC
<150 hp > 150 hp
Initid Cost Capitd Outlay
for Flter a $ 5,000 $12,500 $25,000
Annualized Cogt
of Filter a $2,765° $6,914° $ 3,559°
Annud Labor Hourd
Costs Actiorf - 0.25 0.25 0.25
Wage Rate - $ 26.83 $ 26.83 $ 26.83
Labor Cost/
Actiorf - $ 6.71 $ 6.71 $ 6.71
Cost of New
OCCor $1,000 - - $ 30.00
Filter
Tota
Cost/ $1,000 $ 6.71 $ 671 $ 36.71
Actior?
Actiond/ 1 250 250 250
Y ear
Totd
Cost/ $1,000 $1,677 $1,677 $9,177
Y ear
Totd Yearly Cost $1,000 $4,442 $ 8,591 $12,736

aAll costsfor an OCC areincluded in annual costs.

® Amortized over 2 years at an annual discount rate of 7.0%.

¢ Amortized over 10 years at an annual discount rate of 7.0%.

4 Ceramic filters are regenerated; paper filters are changed.




Controls and Engines

A paper filter is more expendgve than a ceramic filter, so that MSHA anticipates that a
paper filter will be used only when its dightly grester efficiency is necessary to bring DPM
emissons down to the leve required by the DPM rule. An OCC isfar less expensvethan a
ceramic filter, so that it will be used whenever possible, but it isdso far less effective than elther
filter. Table VI-3 shows the least expensive control that will bring each engine used in nor+
permissible heavy duty equipment into compliance with Section 72.501(b) and Section
72.501(c). An OCC will bring an engine with DPM emissions up to 6 grams/hour into
compliance with Section 72.501(b) and an engine with DPM emissons up to 3 grams’hour into
compliance with Section 72.501(c). A ceramic filter isavailable that will bring an engine with
DPM emissons up to 90 grams/hour into compliance with Section 72.501(b) and an engine with
DPM emissions up to 45 grams’hour into compliance with Section 72.501(c).

OCCs need to be replaced every year, and ceramic filters need to be replaced every two
years. Thisfarly short replacement cycle, together with de minimus initid ingalation codts,
makes it practica for mine operators to use one control for Section 72.501(b) and then change to
another control (if necessary) for Section 72.501(c). MSHA assumesthat they will dways use
the least expensive DPM control. The least-cost control options shown in Table V-3 can be
combined into the following scenarios, which are summarized in Table 1V-4:

One engine modd (9 engines) meets the requirements of Section 72.501(b) without controls
and will require an OCC to meet the requirements of Section 72.501(c).

Two engine models less than 150 hp (29 engines) mest the requirements of Section 72.501(b)
without controls and will require a ceramic filter to meet the requirements of Section
72.501(c).

One engine modd (with 16 engines) will require an OCC to meet the requirements of Section
72.501(b) and a ceramic filter to meet the requirements of Section 72.501(c).

Fifteen approved engine models less than or equal to 150 hp (347 engines) and an estimated
124 additional unknown and non-approved engines’® are 150 hp or less and will require a
ceramic filter to meet the requirements of Section 72.501(b) and Section 501(c).

One gpproved engine mode greater than 150 hp (nine engines) and an estimated 27
additiona non approved and unknown engines are greater than 150 hp and will require a
ceramic filter to meet the requirements of Section 72.501(b) and Section 72.501(c).

One engine modd greater than 150 hp (with two engines) will require a ceramic filter to meet
the requirements of Section 72.501(b) and a paper filter to meet the requirements of Section
72.501(c).

78 These engines were unknown or non-approved at the time MSHA compiled the diesel inventory. Under
MSHA’s 1996 diesel equipment rule, however, all heavy duty diesel enginesin underground coal mines must be
approved. MSHA assumesthat all such engineswill need ceramic filtersfor all of Section 72.501 of thisrule.
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TABLE IV-3: DPM Controlsfor Heavy Duty Engines

Engine Model Brake DPM Section Section

Engine Make H.P. gr/hr 72.501(b) 72.501(c)
Kubota V1200 258 255 - OoccC
Deutz F3L 912W 400 425 - Ceramic
Deutz F3L 912w 47.0 425 - Ceramic
Deutz FAL 912W 54.0 5.95 occC Ceramic
Deutz BFAM1012EC 1130 6.80 Ceramic Ceramic
Lister Petter LPU3 MKII 290 7.65 Ceramic Ceramic
Cummins 59-175 175.0 850 Ceramic Ceramic
Deutz F6L 912W 80.0 850 Ceramic Ceramic
Isuzu QD60 57.0 9.35 Ceramic Ceramic
Lister Petter LPU4 MKII 38.6 10.20 Ceramic Ceramic
Deutz FAL 1011F 59.0 11.05 Ceramic Ceramic
Deutz F6L 413FW 1370 11.89 Ceramic Ceramic
Isuzu QD100-301 79.0 14.44 Ceramic Ceramic
Deutz MWM 916 9.0 1954 Ceramic Ceramic
Deutz F10L 413FW 2280 20.39 Ceramic Ceramic
Isuzu QD145 135.0 20.39 Ceramic Ceramic
Deutz F12L 413FW 274.0 23.79 Ceramic Ceramic
Caterpillar 3304 PCNA 100.0 2549 Ceramic Ceramic
Navistar A185 1850 2549 Ceramic Ceramic
Caterpillar 3306 PCNA 150.0 39.08 Ceramic Ceramic
Caterpillar 3306 PCTA 2150 52.68 Ceramic Paper




TablelV-4: Compliance Strategies and Sour ces of Compliance Costsfor Heavy Duty

Equipment
Control Mechanism Source of Compliance Number of
Costs Engines
Section Section
72.501(b) 72.501(c)
None OCC Section 72.501(c) 9?
None Ceramic Section 72.501(c) 29°
Filter
OocCccC Cearamic Section 72.501(b)
Filter & 16°
Section 72.501(c)
Ceramic Ceramic
Filter Filter Section 72.501(b) 471¢
(<150 hp) (<150 hp)
Ceramic Ceramic
Flter Filter Section 72.501(b) 36°
(>150 hp) (>150 hp)
Ceramic Paper Section 72.501(b)
Filter Filter & 2!
Section 72.501(c)
@K ubota v 1200.

b Deutz F3L 912W.
° Deutz FAL 912W.

4 |ncludes Deutz BFAM 1012EC; Lister Petter LPU3 MKI1; Deutz F6L 912W; Isuzu QD60; Lister Petter LPU4
MKII; Deutz FAL 1011F; Deutz F6L 413FW; Isuzu QD100-301; Deutz MWM 916; Isuzu QD145; Caterpillar 3304
PCNA; and Caterpillar 3306 PCNA.

€ Includes Cummins 5.9-175; Deutz F10L 413FW; Deutz F12L 413FW; Navistar A185; and Caterpillar 3306
PCTA.

" Caterpillar 3306 PCTA.
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Total Industry Costs

Contralling Existing Equipment. The diesdl engines usad in heavy duty equipment fall
into severa categories, which are andyzed dightly differently depending on when controls are
put on and whether more than one control isused. These categories are reflected in different
parts of Table 1V-4.

Most (507) engines will need a ceramic filter to comply with both Section 72.501(b) and

Section 72.501(c). Costs for these engines will begin when Section 72.501(b) comesinto
effect, 30 months after the effective date of therule. They arefound in line 4 and line 5 of
TablelV-4. Table IV-5asummarizes costs for these engines.

A few (38) engines need no controls for Section 72.501(b) but do require controls for Section
72.501(c). Theseenginesare andyzed smilarly to the larger group, except that costs do not
begin until Section 72.501(c) comesinto effect, four years after the effective date of therule.
They arefound inline 1 and line 2 of Table IVV-4. Table IV-5b summarizes costs for these
engines.

The remaining (18) engines will be controlled one way for Section 72.501(b) and another
way for Section 72.501(c). They will be fitted with one control (OCC or ceramic filter) from
two years'® until four years after the effective date, and then be fitted with another control
(ceramic or paper filter, respectively). With respect to the second control, costs for these
engines will be andyzed smilarly to the engines that were first controlled four years after the
effective date of the rule. There will be additiond costs, however, for the other controls used
in the third and fourth year after the effective date of the rule. These engines are found in line
3andline6 of TableIV-4. TableV-5c summarizes codts for these engines.

Table IV-5a multiplies the yearly unit cogt (from Table 1V-2) times the number of
engines (by horsepower class) to obtain the total industry yearly cost of controls. These costs do
not begin, however, until 30 months after the effective date of therule. Thusthe yearly cost
stream is discounted®® to the effective date, in order to be made comparable to other cost
elements of the rule. These cogts are shown on the bottom row of Table 1V-5a.

Smilarly, Table I'V-5b multiplies the yearly unit cost (from Table IV-2) times the number
of engines to obtain the tota industry yearly cost of controls. These costs do not begin, however,
until four years after the effective date of the rule. Thus the yearly cost stream is discounted®® to
the effective date, in order to be made comparable to other cost elements of therule. These costs
are shown on the bottom row of Table 1V-5b.

79 Section 72.401(b) is actually not in force until 2.5 years after the effective date of the rule. Since OCCs
have an estimated life of one year and ceramic filters have an estimated life of two years, however, it issimpler (and
probably not unreasonable) to assume that most if the controls will be put on earlier than strictly required.

8 The discount factor is 0.84438509 = 1/(1.07)%5.
81 The discount factor is0.762895212 = 1/(1.07)"*.
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Table 1V-5¢cisabit more complicated, since it shows the costs of complying with Section
72.501(b) for four years -- and then complying with Section 72.501(c) beginning four years after
the effective date. Thus costs associated with Section 72.501(b), which are shown in the upper
part of Table I1V-5c, are based on the use of controls (two OCCs or one ceramic filter) for two
years (year 3and 4). These yearly costs for two years are discounted to the present and then
annualized over ten years®? Costs of Section 72.501(c), which are shown in the lower part of
Table1V-5c¢, are computed in the same manner as codsin Table IV-5b. The yearly unit costs
(from Table 1V-2) are discounted®® four years for comparability, since this cost stream begins
four years after the effective date of therule. Tota yearly industry costs from each provision are
computed by multiplying the unit costs by the number of machines, and the results are added
together in the bottom row of Table 1V-5c.

TABLE IV-5(a,b,c,d): Compliance Costsfor Section 72.501 (Heavy Duty Equipment)

TABLE I1V-5a: Annualized Industry Compliance Costs for Machines that Require a Ceramic

Filter for Both Section 72.501(b) and Section 72.501(c)

Cost Category Cod Element <150 hp > 150 hp
Yearly Industry Cost asof 30 | Yealy Unit Cost® | $ 4,442 $ 8591
Months After the Effective
Date of the Rule
Number of 471 36
Machines
Total Cost $2,092,182 $ 309,259
Annudized Indusiry Cost as of Effective Date of
Regulatior? $1,766,607 $ 261,134

aSource: TablelV-2.

® The discount factor is 0.84438509 = 1/(1.07)%°. Computed figures may not agree precisely with datain the

table because of rounding in the table.

82 The factor i50.240580478 = ((1/(1.07)?) + (1/(1.07)%))* (0.07/(1-(1/1.07)*°)).
8 The discount factor is0.762895212 = 1/(1.07)"*.
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TABLE IV-5b: Yearly Industry Costs for Engines that Require No Controlsto Comply With
Section 72.501(b) But Require A Control to Comply With Section 72.501(c)

Cos Element Ceramic
OCC Filter
Yearly Cost Over Ten Years”
$ 1,000 $4,442
Y early Cost Discounted
From Year 4 $ 763 $3,389
Number of Machines 9 29

Totd Yearly Industry Cost

$ 6,866 $98,282

aSource: TablelV-2.



TABLE I1V-5¢c. Yearly Industry Costs for Enginesthat Can Use One Control to Comply With
Section 72.501(b) But Require Another Control to Comply With Section 72.501(c)

Cost Category Codt Element
Costs for Control OocCC Ceramic
Section 72.501(b) Filter
Yealy Cost From Year 3 | $ 1,000 $8,591
toYear 42
Annudlized® $ 241 $2,067
Number of Machines 16 2
Codgtsfor Control Ceramic Paper
Section 72.501(c) Filter Filter
Yearly Cost FromYear 4 | $4,442 $12,736
to Year 10°
Annudized $ 3,389 $9,716
Number of Machines 16 2
Y early Industry Cost $54,225 $19,433
Combined Y early Industry Cost $58,077 $23,566

aFrom Table IV-2.

® Two years of annualized cost (two OCCs or one ceramic filter with maintenance) discounted to the present
and then annualized over 10 years at adiscount rate of 7.0 percent.



TABLE IV-5d: Total Industry Costs For Section 72.501

Industry Industry Y early
Control Mechanism Yearly Cost Cost For Section | Total

For Sections 72.501(a)® Industry Y early

72.501(b)& () Cost
Section Section
72.501(b) 72.501(c)
None ocC $ 6,866 $ - $ 6,866
None CeramicFilter | $ 98,282° $ - $ 98,282
OoCC CeramicFilter | $ 58,077° $ 1,791 $ 59,868
Ceramic Filter | Ceramic Filter
<150 hp <150 hp $1,766,607° $ 54,467 $1,821,074
Ceramic Filter | Ceramic Filter
> 150 hp > 150 hp $ 261,134° $ 8,051 $ 269,185
Ceramic Filter | Paper Filter $ 23,566° - $ 23,566
Totd for All Heavy Duty $2,214,662 $ 64,308 $2,278,970
Engines’

& Computed by multiplying Industry Y early Cost For Sections 72.501(b)& (c), shown in the previous column,
by 0.03083144.

® Source: TableIV-5b.
¢ Source; Table IV-5c.
4 Source: Table1V-5a.

¢ Computed figures may not agree precisely with datain the table because of rounding in the table.

Early Replacement of Existing Equipment. The analysis of Section 72.501(b) and
Section 72.501(c) presented above has assumed that diesel equipment will be controlled when
these provisons become effective. Section 72.501(a), however, requires that diesdl equipment
introduced into an underground cod mine must meet the same DPM emission level st in
Section 72.501(b) at thetimeit isintroduced. Thus the newly introduced diesel engines must be
controlled sooner than the engines that they replace would need to be controlled. The cost
adjustment to reflect this timing can be andyzed by adjustments in the way the costs are
discounted. For purposes of thisanalysis, MSHA makes the following assumptions about
replacement equipment:



Heavy duty equipment has a useful life of ten years. Thus (on average) 10 percent of this
equipment will be replaced each yesar.

New engineswill be in the same horsepower range as the engines they replace.

Except for the two machines that require a paper filter, which are excluded from the
andysis®* dl newly introduced engines will require the same controls as the engines they
replace would require to meet Section 72.501(b). Other than these two engines, there is
virtualy no scope for reducing compliance costs by changing engines. Only four engine
models (the largest being 54 horsepower) comply with Section 72.501(b) — and only one (26
horsepower) complies with Section 72.501(c) — without a ceramic filter (see Table IV-3).
The potential saving in control cogtsis generdly not worth the loss of horsepower.

Engines that dready comply with Section 72.501(b) do not have to be controlled until
four years after the effective date of the rule. For equipment with these engines, no additiond
costs will beincurred if anew machine is purchased prior to the time that Section 72.501(c)
becomes effective. Thus no cost adjustment is necessary.

Other equipment will need to be fitted with the same control equipment used to meet the
emission leve st in Section 72.501(b). In particular, 10 percent of these costs will be incurred
in thefirst year, and for these, the discounting should be undone® entirdy. Similarly, 10 percent
will be replaced in the second year.2° Findlly, 5 percent will be replaced in the first half of the
third year, before Section 72.501(b) becomes effective®’. When these three adjustments (two
gpplicable to 10 percent of machines; the other to 5 percent) are combined, the yearly cost of
Section 72.500(a) that are in addition to the costs of Section 72.501(b) are the costs of Section
72.501(b) times a factor of 0.03083144.%8

This adjustment factor gpplies to equipment that uses an OCC or a ceramic filter to
comply with Section 72.501(b) and a ceramic filter to comply with Section 72.501(c). The
adjugment isshown in Table IV-5d. Thetotal estimated cost that is attributable to Section
72.501(a) — in addition to the Costs of Section 72.501(b) and Section 72.501(c) -- is $64,309.2°

84 Because paper filtration systems on heavy duty equipment are much more expensive than ceramic filters,
MSHA assumes that these engines would be replaced with engines that could comply with Section 72.501(c) using a
ceramic filter. Thiscost saving would far more than offset the cost of controlling an engine slightly earlier than
otherwise required. Since there are only two enginesin this class and the adjustment would lower costs, MSHA has
taken the conservative course of assuming that these cost savings will not be captured by early engine changeout.

8 The appropriate accumulation factor in thisinstance is: 1.184293769 = (1.07)>°. Thus the factor to
calculate theincrease in the present value of costs due to the accumulation is 0.184293769 = (1.07)>° — 1.

8 The appropriate factor for to accumulate costsis: 1.10681661 = (1.07)°. Thefactor to calculate the
increase in the present value of costs due to the accumulation is 0.10681661 = (1.07)*° — 1.

87 The appropriate factor for to accumulate costsis: 1.03440804 = (1.07)*°. The factor to calculate the
increase in the present value of costs due to the accumulation is thus 0.03440804 = (1.07)°° — 1.

88 0,03083144 = { [(0.1)x(((1.07)*°)-1)]+(0.1)x(((1.07)*®)-1)]+[(0.05)x(((1.07)*®)-1)]}
89 $64,300 = ($58,077 + $1,766,607 + $261,134) x 0.03083144
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The estimated totd yearly industry cost to control DPM from heavy duty diesel equipment is
$2.28 million.

LIGHT DUTY EQUIPMENT (72.502)

Section 72.502 requires light duty diesdl powered equipment that is newly introduced
into an underground mine to emit no more than 5.0 grams/hour of DPM. Compliance with this
requirement can be demonstrated using data obtained from the MSHA engine approva. Asan
dternative, the rule dso permits use of an engine meeting specified EPA engine Sandards, even
if it does not meet the 5.0 gramsg/hour test. Furthermore, any engine used underground must be
gpproved pursuant to MSHA’ s diesdl equipment rule.

In MSHA’ s judgment, the variety of MSHA approved engines that meet the specified
EPA engine standards is sufficient that mine operators will be able to bring most light duty
equipment into compliance without incurring any gppreciable costs. MSHA has dready
approved engines that meet EPA requirements in awide range of horsepowers. A current list of
engines that are approved by MSHA and meet the listed EPA standardsis available at:
www.M SHA .gov/s& hinfo/ded reg/1909a.htm.

Section 75.502 applies only to newly introduced equipment and engines®™® That is
enginesin light duty equipment are grandfathered in the regulaions, so long asthey remainin
the same mine they were in on the effective date of Section 72.502. Thusthere are three
circumstances under which compliance costs may be incurred:

Otherwise grandfathered exigting equipment that is shifted to a different mine more than 60
days after the ruleis published will need a ceramic filter to comply with Section 72.502 if it
has an engine that does not meet the listed EPA standards and emits more DPM than 5.0
grams/hour.

New equipment brought into a mine, whose engine emits more than 5.0 grams’hour and does
not meet the listed EPA standards, will need a ceramic filter to comply with Section 72.502.

An engine (new or used) that is brought into a mine as a replacement engine for existing
equipment, which emits more than 5.0 grams’hour and does not meet the listed EPA
gandards, will need a ceramic filter to comply with Section 72.502.

% The rule defines newly introduced equipment and engines as:

1) Any piece of equipment whose engine is a new addition to the underground inventory of engines of the
minein question, including newly purchased equipment or used equipment; and

2) Equipment having an engine with a new serial number (i.e., not arebuild) added to the mine’ sinventory
more than 60 days after the rule is published.



The factors that mitigate againgt the need for a ceramic filter and the circumstances under which
cogts of afilter might be incurred are discussed further below.

Moving Existing Light Duty Equipment

The rule provides 60 days between publication and the effective date of the requirements
of Section 72.502. MSHA believes that thisis sufficient time for mine operators to redllocate
light duty equipment among minesif they chooseto do so. Accordingly, MSHA isnot
atributing any cot for controlling emissions from such equipmernt.

Availability of Compliant Enginesfor New Light Duty Equipment

Many of the engines used in light duty equipment aready meet the listed EPA standards.
MSHA'’sinventory of diesd powered equipment in cod minesindicates that enginesin most
light duty equipment fdl into the 25 to 100 horsepower range. Of 39 engine models for light
duty equipment and portable equipment other than generators and compressors, 26 engine
models are below 100 hp. Of the MSHA-approved enginesin the 25 to 100 horsepower range,
66 percent meet the listed EPA standards.

MSHA approved engines that do not meet the EPA standards listed in the rule often have
subdtitutes that do. By far the most widely used engine modd in light duty equipment is the 59-
horsepower Isuzu QD60(C240). It does not meet the EPA standards listed in the rule or the
Section 72.502 standard of 5.0 DPM grams/hour. The Deutz 1011, which does meet the listed
EPA standards, can be subgtituted for the QD60. Another widely used engine model, the 79-
horsepower 1suzu QD100-301, is now out of production. Thus equipment manufacturers will
need to find a subgtitute, even if this takes some re-engineering of equipment. These codts of re-
engineering are being attributed to the equipment manufacturers instead of the mine operators.

A greet ded of light duty equipment is purchased in the commercid market, where
engines that meet the listed EPA standards are prevaent, rather than being designed specifically
for mines.

Portable equipment (welders, pumps, and water sprayers) is purchased in the open
commercia market. At least one such welder with an engine that meets the listed EPA
gandardsis aready on the market, and MSHA anticipates that such availability will soread

rapidly.

There are currently 7 MSHA approved engines meeting the listed EPA standards available
for pick-up trucks. Manufacturers that use such engines include Chevrolet, Dodge, Ford, and
Hummer. The Hummer is aso available configured as mechanic’ s trucks and utility trucks.

Personnel carriers and mantrips are, for the most part, smilar to pick-upsin terms of

availability of enginesthat meet the EPA standards listed in the rule. Numerous pick-ups and
Hummers dso appear in this category.

49



There has been a pronounced shift in light duty equipment away from specidized
equipment built specificaly for mining toward more generic commercid equipment. This shift
puts more reliance on engines that meet current EPA standards and less on engines traditionally
used in minesthat are MSHA approved but do not meet EPA standards. For example:

Pick-up trucks and other commercialy available vehicles are reportedly more comfortable
and codt effective than many exigting personnd carriers built for mine use, and they are
gaining market share among personnel carriers.

The only light duty rock dusters with large engines are over 10 years old.

The inventory’s only large crane trucks manufactured by mining equipment companies are at
least 13 yearsold. Newer crane trucks resemble over-the-road trucks and can be expected to
have engines that meet the EPA standards listed in the rule.

Because of these factors, clean MSHA approved engines and/or engines that meet the
listed EPA standards are available (or are expected to be available in the very near future) for
amog dl light duty equipment. Only asmal amount of replacement mine-specific light duty
equipment can be expected to require DPM controls to comply with Section 72.502. The
engines currently used in such equipment arethe CAT 3304 PCNA, CAT 3306 PCNA, Deutz
MWM 916, and Isuzu QD145.

Availability of Compliant Replacement Enginesfor Existing Light Duty Equipment

For severd reasons, very few pieces of existing light duty equipment will need to be
filtered because a replacement engine is introduced into the mine. A considerable amount of
light duty equipment will not have an engine replaced, since it is not codt- effective to do so:

For portable equipment such as welders, pumps, and water sprayers, the engine itself isthe
most expensive component, so that mine operators are expected to replace the entire piece of
equipment rather than just replace the engine.

Forklifts (and smilar equipment) used in mines are generdly built specificdly for thet
goplication. These forklifts have extengve hydraulic sysems. Although the machines are
much more substantia than portable equipment, the wear and tear on the machine and its
hydraulic sysemsin mine use typicaly means that the whole machineis reedy for scrapping
by the time the engine needs replacement.

Other light duty equipment — including a good dedl of the light duty equipment with large
engines— islikely not to have another engineindaled. Severa factors account for this outcome:

Since light duty equipment istypicaly subject to lesswear and tear than heavy duty
equipment, it may be cogt- effective to rebuild engines in the more durable mining equipment
amog inddfinitdly. Enginesin this type of equipment are themsalves more durable and are
designed for rebuilding by inclusion of design features such as replacegble cylinder liners.
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Some light duty equipment — particularly equipment with large engines built specificaly for
mining — is more than ten years old. Indeed, most equipment that is more than 10 years old
isactudly morethan 15 yearsold. MSHA estimates that the useful life of an engineis 10
years, even if light duty equipment is used for longer periods. Thus MSHA projects that
equipment that is 10 years old or older will be on itslast engine; it will be scrapped® rather
than have anew engineinstaled.®2

Even if an engineisintroduced into amine as areplacement engine in light duty
equipment, there are severd reasons why it may not have to be filtered.

Aswith enginesin new equipment, most engines of under 100 horsepower that would be
used as replacement engines in existing light duty equipment aready have MSHA approva
and meet the listed EPA standards.

Since the gpplicable EPA standard isthe onein force at the time an engine was
manufactured, many used engines (as well as new ones) will meet thistedt.

Some types of light duty equipment have engines that drive hydrodatic transmisson sysems
(e.g., forklifts), which dlows agood ded of flexibility in configuration for subgtituting an
approved engine that meets EPA standards for one that does not.

Some engines (particularly the 1suzu QD60 and Isuzu QD100) are so widely used by mining
equipment manufacturers that the manufacturers will re-engineer equipment to use engines
that meet the listed EPA standards. MSHA expects that they will share the revised designs
with customers, thus minimizing engineering costs of changing engines for mine operators.

Diesd powered equipment in Pennsylvaniamines will not require DPM controls as aresult
of Section 72.502 because Pennsylvania regulations dready require DPM filter systems.

These consderations indicate that most exigting light duty equipment ether will not need
to have an engine replaced or will have a replacement engine that complies with the
requirements of Section 72.502 without needing afilter. The exceptions (again) are asmal
amount of durable light duty equipment with powerful engines that was typicaly made by
mining equipment companies. The engines currently used in such equipment again are the CAT
3304 PCNA, CAT 3306 PCNA, Deutz MWM 916, and Isuzu QD145.

91 Scrapping includes the possibility of selling the equipment, which makesit even less economic to put in
anew engine.

92 As noted above, many of these older machines are being replaced with different equipment for which
EPA approved engines are available.
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Light Duty Equipment Requiring Filters

As discussed above, mogt light duty equipment will comply with Section 72.502 without
afilter, even when anew engineisintroduced into an underground cod mine— ether to replace
an exiding engine or as part of anew machine. There remains asmdl amount of light duty
equipment, however, tha MSHA believes will require controls when anew engine (or machine)
isneeded. MSHA reviewed light duty equipment in the diesdl inventory, by equipment type and
model, to determine how many such pieces of equipment exist. For andytica purposes, this
equipment fdls into three categories:

Large, durable machines built specificaly for mining that need powerful engines will need
comparable replacement engines and eventudly will be replaced by comparable equipment
containing comparable engines. Thus, whether the engine is replaced or the entire machine is
replaced, MSHA assumes that Section 72.502 will necessitate DPM emission controls when
the existing engine is replaced. This category includes of 26 pieces of light duty equipment®

Some equipment classified as light duty is a heavy duty equipment type or has amodel
number indicating that it was originaly heavy duty equipment (most often LHDs). When
heavy duty equipment becomes marginaly servicegble, mine operators may decide to
convert it to uses that fal into the light duty category. MSHA assumes that when this
equipment reaches the end of its useful light duty life, it will be replaced by converting other
older heavy duty equipment. For purposes of cost estimation, MSHA assumes that haf of
these converted machines will require filters®* There are six such pieces of light duty
equipment.>®

Some large, durable light duty equipment would probably require filtersif an engine were
replaced. The inventory does not include the manufacturing date for this equipment, so that
it isnot possible to know whether this equipment is more than 10 years old. In addition,
some of this equipment may be converted heavy duty equipment. Because of these data
uncertainties, MSHA assumes that haf of this equipment will require replacement engines
that mugt befiltered, and haf will not involve compliance cogts. There are 14 large pieces of
light duty equipment without a manufacturing date.”

%3 This equipment includes 15 tractors, 3 supply tractors, and 8 utility (and other) trucks.

9 Heavy duty equipment in the mine whose engines are installed at the effective date of this regulation will
be grandfathered when converted to light duty use, and the mine operators will incur no Section 72.502 costs upon
conversion of thisequipment. Heavy duty equipment in the mine that has a newly introduced engine after the
effective date (possibly upon conversion to light duty use) will continue to need to have DPM emission controls
under Section 72.502, even though the conversion exemptsit from the requirements of Section 72.501. MSHA
assumes that half of these engineswill fall into each of these groups.

% This equipment includes 2 locomotives, 2 LHDs, 1 personnel carrier, and 1 utility truck.

% This equipment includes 3 tractors, 7 personnel carriers, and 4 utility trucks.

52



Industry Costs

Unit cogts of ingtaling ceramic filters were presented in Table 1V-2. The yearly cost of a
ceramic filter sysem, as of the time thefilter isfirst ingtalled (in this case, when anew engineis
introduced into the mine) is $4,442 for engines of 150 horsepower or less. All of the engines that
may be filtered fdl into that Sze category.

For comparability with other costs, the yearly cost stream needs to be discounted from
the year that thefilter isfirgt ingtaled to the effective dete of the regulaion. For computationa
purposes, MSHA makes the following assumptions with repect to timing:

Engines that MSHA expects to require filters with certainty are estimated to be replaced 10
years after the equipment was manufactured. The yearly cost stream for each engineisthen
discounted to the effective date of the regulation (2001). The estimated yearly industry cost
for the engines in these 26 pieces of light duty equipment is $87,367.%7

Engines that MSHA expects to require filters with a 50 percent probability, because they are
in converted heavy duty equipment, are estimated to be replaced 10 years after the piece of
equipment was manufactured. Half of the yearly cost stream for each engine isthen
discounted to the effective date. The estimated yearly industry cost for the enginesin these 6
pieces of equipment is $10,085.%

Cogsfor the 14 enginesthat MSHA expects to require filters with a 50 percent probability,
but for which no manufacturing date is known, are estimated by assuming that two engines
will be replaced and filtered in each of the first seven years fter the effective date. Half of
the yearly cost stream for each of these enginesis then discounted to the effective date. The
estimated yearly industry cost for the enginesin this light duty equipment is $23,939.%°

Thusthe totd estimated yearly cost of Section 72.502 for the underground cod mining industry
is$121,391.

MAINTENANCE TRAINING (72.503)

Section 72.503(d) requires that any aftertreatment device be maintained according to
manufacturer specifications’® Existing Section 75.1915 requires that mechanics be trained in
maintenance of diesd engines. Thetraining must aso be recorded. In the long run, training
about paper and ceramic filtration systems used on permissible and nonpermissible heavy duty

797 $87,367 = $4,442 * [(3/(1.07)) + (1/(1.07)?) + (5/(1.07)°) + (4/(1.07)*) + (7/(1.07)°) + (3/(1.07)°) +
(3/(1.07))]

% $10,085 = 0.5* $4,442 * [(2/(1.07)) + (2/(1.07)°) + (2/(1.07)")]

99 $23,939 = 0.5* $4,442 * [(2/(1.07)) + (2/(1.07)?) + (2/(1.07)%) + (2/(1.07)*) + (2/(1.07)°) + (2/(1.07)°) +
(2/(107)")]

100 costs of filter maintenance itself were included under Section 72.500 and Section 72.501, above.
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equipment will become part of Section 75.1915 training. The immediate impact of thisrule,
however, is that mechanics who have aready been trained under Section 75.1915 must receive
additiond training on aftertrestment devices.

MSHA assumes that mine operators will aso provide training in certain basic activities to
operators of permissible and non-pemissble heavy duty equipment. This traning will cover
primarily monitoring and actions to teke if gauges indicae tha filters are beginning to clog.
Since this training is not the type of maintenance training required under Section 75.1915, this
training will not need to be recorded.

Unit Cost Estimates

Mechanic Training

MSHA's estimate of mechanic training costs derived from Section 75.503(d) is based on
the following assumptions.

Paper and Ceramic Filters. Both the media and the maintenance activities differ grestly
between paper and ceramic filters. Thus entirely separate training will be necessary for the
two types of filters. MSHA assumes, however, that training in maintenance of both types of
filterswill have the same duration and cost.***

Mode of Training. Mine operators will contract out the training, which will entall either a
manufacturer’ s seminar (on the purchase of new equipment) or classroom training in a
vocationa or lecture type of setting. Instructiona costs are estimated to be $75 per hour for
each person trained.

Number of Trainees. The number of trainees for each mine will be determined by the
number of pieces of permissible equipment and the number of pieces of heavy duty
equipment, %2 asfollows:
=  One person will be trained in maintenance of paper filtration systems in mines with 1
to 6 pieces of permissible equipment.
= An additiond person will be traned in mantenance of paper filtration systems for
every 12 pieces of permissble equipment (rounded up to the next higher dozen)
abovetheinitid Sx pieces.
= One person will be traned in maintenance of ceramic filters in mines with 1 to 6
pieces of nonpermissible heavy duty equipment.

101 This assumption replaces the PREA assumption that trainees would attend one training course for all
filters.

102 For purposes of estimating these training costs, MSHA assumed that equipment that the inventory listed
as being in mines that were closed was neverthel ess operated and maintained. (See Chapter |11 for a discussion of
closed mines.) That is, MSHA assumed that all permissible and heavy duty equipment taken out a given mine that
was closed was put into another mine that previously had had no such equipment. This assumption wasasimple
one for the purposes of estimating the number of mechanicsto be trained, and— although arbitrary — it appears on
the whole to be reasonably conservative in terms of its effects on training costs.
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= An additiond person will be traned in maintenance of ceramic filters for every 12
pieces of nonpermissble heavy duty equipment (rounded up to the next higher
dozen) above theiinitid six pieces®

Duration of Training. Thetraining course will take one hour of thetrainees’ time.1%4

Recording. Thetraining will be recorded by having each trainee Sign a sign-in shest, which
was prepared by aclerica worker and will be entered into acomputer. MSHA estimates that
this process will entail the following actions™®
= The supervisor will brief the clerical worker, which will require an esimated five
minutes of both persons time.
=  Thedericad worker will prepare aregidration sheet with the trainees nameson a
clipboard and will subsequently record the attendeesin a computer file, which will
require an estimated 10 minutes plus one minute for each trainee.
= Attendeeswill Sgn the regigtration sheet. Thiswill require an estimated 20 seconds
each, which will occur during training rather than in addition to it.2%

Machine Operator Training

MSHA'’ s estimate of costs of machine operator training reated to filtersis based on the
following assumptions.

Paper and Ceramic Filters. Because the indrumentation and monitoring will be smilar for
paper and ceramic filters, operators can be trained together, regardless of the type of
equipment operated.

Number of Trainees. Each mine will train one operator per machine per shift.*%’

Mode of Training. Supervisorswill conduct the operator training on location in the mine,
utilizing apiece of diesd powered equipment for demonstration purposes.

103 These assumptions replace the PREA assumptions that each mine with 20 or more employees would
train 3 qualified people and each smaller mine would train 1 qualified person. The current assumptions better
represent the relationship between the number of pieces of equipment and the number of people to be trained.

104 This assumption replaces the PREA assumption of athree-hour course, but separate one-hour courses
would be required for paper and ceramic filters. The current assumption better represents the fact that some mines
will not need to provide training for maintenance of both paper and ceramic filters.

195 This process replaces the PREA assumption that recording of attendance would require five minutes of a
supervisor’stime.

106 Because this cost isincluded in the training time, it is not explicitly estimated in this section. For
purposes of estimating paperwork burden, however, the timeisadistinct burden that is estimated separately.

197 MSHA has assumed that all underground coal mines operate two shifts. Holding training when shifts
change will make it possible to train operators from different shifts at the sametime.
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Size of Training Sesson. MSHA assumes that (due to the hands-on nature of the training)
no more than 12 operators will be trained in one session.

Duration of Training. The traning will take fifteen minutes.

Assumptions made by MSHA that are common to both types of training include the
following:

Wage Rates. Estimated hourly wage rates are:
»  $49.79 for asupervisor,
=  $26.83 for atrainee, and
=  $18.56 for aclerical worker.

Amortization. MSHA amortizes the one-time cogt of training over 10 years & an annud
discount rate of 7.0 percent.

The estimated unit cogts are summarized in Table IV-6. Inanilludrative Stuation, acod
mine with one piece of permissble equipment and one piece of heavy duty equipment would
train two mechanics— one for each type of filter -- and would train 4 operatorsin one session.
This Stuation represents the unit cost in most agpects of training and recording. In this example,
for each mechanic!?® training costs would be $101.85'%° and cost of recording the training would
be $9.10.11° Additional operator training would cost $39.28''! Thustotal costs for the one mine
would be $261.18. Sincethistraining is a one-time cog, the annualized cost would be $37.18.

108 M SHA assumes separate recording costs, as well astraining, for paper filter and ceramic filter systems.
109 $101.83 = $75.00 + $26.38,

110 $910 = $4.15 + $4.64 + $0.31 = ($49.79 x 0.0833) + ($18.56 X 0.25) + ($18.56 x 0.01667)

111 $39.28 = (0.25) x [(49.79 + 4* (26.83)]



TABLE IV-6: Unit Costs of Filter Maintenance Training

(Wage) Cost
Cost Category Cod Element Rate Hours
Mechanic Training
Cost per Training Ingtruction $75.00 1 $75.00
Mechanic
Employee $26.83 1 $26.83
Subtotal $101.83
Recording Clerica $18.56 | 0.0167 $ 31
Tota Unit Cost per Mechanic $102.14
Cost per Recording Supervisor $49.79 | 0.0833 | $ 4.15
Mine
Clericd $18.56 0.25 $ 464
Tota Unit Cost per Mine $ 8.79
Operator Training
Cost per Traning Operator $26.83 0.25 $6.71
Operator
Cost per Training Supervisor $49.79 0.25 $12.45
Session

Total Industry Costs

Table1V-7a classfies underground coa mines by the numbers of pieces of diesd
powered permissible equipment and by the numbers of pieces of nonpermissible heavy duty
equipment, that they have. These amounts of equipment determine the estimated number of
mechanics that mineswill train. MSHA edtimates that 223 mechanics will betrained in filter
maintenance.

Table IV-7b classifies underground cod mines by the total numbers of pieces of
permissible and heavy duty diesd equipment they have. Table 1V-7b shows the number of
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machine operators in these mines who will be trained. Table IV-7b (using an gpproach smilar to
Table1V-7a) dso indicates the numbers of sessonsthat will be needed to train these operators.

Table V-8 then computesindustry costs by multiplying each unit cost by the number of
units (trainees, mines, or training sessions) derived in Table 1V-6. Sincethistraining isaone-
time cog, it is annualized using an annualization factor of 0.07.1? Thetotal estimated
annudized industry cogt for filter maintenance training is $2,971.

112 For aone-time cost that is never repeated, it is appropriate to use the annual discount rate as an
annualization factor, thereby amortizing the cost over an indefinitely long (infinite) time period.
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TABLE I1V-7 (a,b): Traineesfor Filter Maintenance

TABLE IV-7a: Number of M echanics Trained

Number of Piecesof Equipmentin | Traineesper | Number of Totd
aMine Mine Mines Trainees
Permissible 1to6 1 38 38
71018 2 17 34
19to 30 3 2 6
31to 42 4 1 4
431054 5 1 5
5510 66 6 - -
67t0 78 7 - -
79t0 90 8 1 8
Industry Subtotal 60 95
Heavy Duty? 1t06 1 68 68
71018 2 19 38
19t0 30 3 6 18
31to 42 4 1 4
Industry Subtotal 9 128
Industry Totd of Trainees 154 223

#Includes generators, compressors, and other pieces of light duty equipment that M SHA estimates will need to
be fitted with ceramic filters under Section 72.502.
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TABLE IV-7b: Number of Operators Trained and Number of Training Sessons

Number of Permissble & Heavy
Duty Machines® Number of Training Sessons
Operators
Trained
Industry Sessions Number Industry
InaMine Tota per Mine of Mines Total
1to6 166 332 1 68 68
7t012 87 174 2 8 16
13to 18 157 314 3 10 30
19to 24 105 210 4 5 20
25t030 134 268 5 5 25
31to 36 99 198 6 3 18
371042 154 308 7 4 28
421048 - - 8 - -
4910 54 51 102 9 1 9
55 to 60 - - 10 - -
61 to 66 61 122 11 1 11
121t0 126 122 244 21 1 21
Total Operators 2,272 Totd Sessons 246

& Includes generators and compressors, which will need ceramic filters under Section 72.501, and other pieces
of light duty equipment that MSHA estimates will need to be fitted with ceramic filters under Section 72.502.



TablelV-8: Firg Year Industry Cost of Filter Maintenance Training

Type of
Traning Cod Element Unit Cogt Number | Industry Cost
Mechanic Cost per Mechanic $102.14 223 $22,777
Traning
Cogt per Mine $ 8.79 1542 $ 1,354
Subtotal Industry Cost $24,131
Operator Cost per Operator $6.71 2,272 $ 15,245
Traning
Cost per Session $12.45 246 $ 3,063
Subtotal Industry Cost $18,308
Tota Totd Cogt a Time of Training $ 42,439
Industry
Cost
Total Annudized Cost” $ 2971

&This number counts twice underground coal mines with both permissible and non-permissible heavy duty
eguipment, and it omits mines that have neither.

P The annualization factor is 0.07, which is equal to the annual discount rate. Computed figures may not agree
precisely with datain the table because of rounding in the table.

After the first year, MSHA estimates a turnover rate of 7 percent for mechanics who work
on diesd machines and for machine operators of diesd powered equipment. Therefore, annudly, of
the 223 mechanics being trained in the first year, 16 new mechanics would each need 1 hour of
traning. MSHA assumes that eech new mechanic trained would be in a different mine.  With
respect to machine operators, MSHA egstimates that of the 2,272 machine operators receiving
traning in the firsg year, 159 new machine operators would need training annudly. MSHA
estimates that 62 sessons would be needed to train the 159 new machine operators. Table 1V-8a
below shows annud codts to train new mechanics that work on diesel machines and new machine
operators of diesal powered equipment.

61



TablelV-8a: Annual Industry Cost of Filter Maintenance Training

Type of
Traning Cod Element Unit Cogt Number | Industry Cost
Mechanic Cost per Mechanic $102.14 16 $1,634
Traning
Cost per Mine $ 8.79 162 $ 141
Subtotal Industry Cost $1,775
Operator Cost per Operator $6.71 159 $1,067
Traning
Cost per Session $12.45 62 $ 772
Subtotal Industry Cost $1,839
Tota Totd Annud Cogt a Time of Training $3,614
Industry
Cost

&This number counts twice underground coal mines with both permissible and non-permissible heavy duty
equipment, and it omits mines that have neither.

MINER HEALTH TRAINING (72.510)

Section 72.510 requires that coa miners covered by the rule who can reasonably be
expected to be exposed to DPM be trained in DPM hedlth risks (72.510(a)(1)), DPM control
methods (72.510(3)(2)), personnd responsible for controls (72.510(a)(3)), and actions required
by minersto ensure that controls operate as intended (72.510(g)(4)). In addition, the mine
operator is required to maintain records of the training for one year (72.510(b)(1)) and to provide
access to the training records on demand (72.510(b)(2)).

Unit Cost Estimates

MSHA'’ s estimate of miner training and recording costs under Section 72.510(8) is based
on the following assumptions.

Ingruction. Training will be performed by amine supervisor.
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Size of Training Session. Up to 34 minerswill be trained a each sesson.*™®

Trainees. Minersto betrained (i.e. those in underground cod mines using diesdl powered
equipment) condtitute 95 percent of employees in those mines.

Wage Rates. Hourly wage rates of the personnd involved are;
= $49.79 for amine supervisor,
= $26.83 for aminer, and
= $18.56 for aclerical worker.

Duration of Training Session. Training sessons of two durations™* will be held:
= Underground mineswith diesdl equipment subject to Section 72.500 or Section
72.501 will hold training sessons that last for 30 minutes, and
= Underground mines with only diesel equipment subject to Section 72.502 will hold
abbreviated training sessions that cover only DPM hedlth hazards (72.510(8)(1)) and
last for 15 minutes.

Recording. Thetraining will be recorded by having each trainee Sgn asgn-in shest, which
was prepared by a clerical worker and will be entered into a computer. MSHA estimates that
this process will entail the following actions*®
= The supervisor will brief the clerical worker, which will require an esimated five
minutes of both persons’ time. Thiswill occur once a each mine.
= For each training session, the clerical worker will prepare aregitration sheet with the
trainees names on a clipboard and will subsequently record the attendeesin a
compuiter file, which will require an estimated 10 minutes plus one minute for esch
trainee, and
= Attendees will Sgn theregidration sheet. Thiswill require an estimated 20 seconds
each, which will occur during training rather than in addition to it.*

Training codts of asingle training session are thus caculated as.

Session Cost = [(Session Length) x (Supervisor’'s Wage)|
+[(Session Length) x (Miner's Wage) x (Number of Minersin Session)]

113 Thus, for example, amine with 200 minerswould hold three training sessions, while amine with 40
miners would hold two training sessions. This assumption replaces the PREA assumption that all mineswith 20 or
more employees would hold an average of 3 training sessions and all smaller mines would hold one training session.

114 This assumption represents a change from the PREA, which assumed that all minersin mineswith 20 or
more employees would receive 30-minute training and all minersin smaller mines would receive 15-minute
training. Itisamore refined assumption to make the length of training session depend on the type of diesel powered
equipment rather than merely on the size of mine.

15 This process replaces the PREA assumption that recording would consist only of each miner taking 30
secondsto sign alist. The current assumption accounts for setting up and processing the attendance list.

118 Because this cost isincluded in the training time, it is not explicitly estimated in this section. For
purposes of estimating paperwork burden, however, the timeisadistinct burden that is estimated separately.
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Totd codsof training for amine are:

Tota Cogt = [(Number of Training Sessions) x (Session Length) x (Supervisor's Wage)]
+ [(Session Length) x (Miner’'s Wage) x (Number of Minersin Mine)]

In addition to training cogts, each mine will have the following recordkeeping cogs:

Recordkeeping Costs = [{ (Supervisor's Hourly Wage)+(Clerica worker’s Hourly Wage)}/12]
+ [(Number of Sessions) x (Clerica worker’s Hourly Wage)/6]
+ [(Number of Miners) x (Clerica worker’s Hourly Wage)/60]

Thus, for example, an underground cod mine with 120 miners and permissible and/or
heavy duty equipment would incur training and recordkeeping costs of $1,765.11" whileamine
with 40 miners and only light duty diesdl equipment would incur training and recordkegping
costs of $317.118

Total Industry Cost

Table V-9 and Table 1V-10 summarize the computation of industry costs of miner
traning. Table V-9 isbased on a classfication of underground cod mines by whether they
have permissible equipment, heavy duty equipment, or generators or compressors (in which case
they require 30-minute training sessons) or not (in which case they require 15-minute training
sessons). Table 1V-9 dso groups mines by how many training sessons each mine will hold,
basad on the number of employees. The result of these computationsis that 87 underground coal
mineswill hold 408 30-minute training sessons, and 58 underground cod mineswill hold 120
15-minute training sessons.

Table 1V-10 computes the unit labor cogts of each 30-minute and each 15-minute sesson
for ingructing supervisors and atending miners. The unit costs are then multiplied by the
number of training sessions (for ingtructors) or by the number of miners, respectively, to produce
an edimate of industry cogts. Tota annud industry miner training costs are estimated to be
$189,203, of which 89 percent are for mines with filtered equipment.

Table1V-11 showsthe derivation of MSHA’s estimate of recordkeeping costs. The five-
minute briefing of aderica worker by a supervisor occurs once for each mine. Thus this unit
cost is computed and then multiplied by the number of mines. Thetime it takes for the clerica
worker to produce a sign-up sheet depends both on the number of sessions and on the number of
miners. Each of these unit cost dements is computed separately, multiplied by the number of
units (sessions and miners, respectively), and then added together. Since MSHA anticipates that

17 $1,765 = [(4 Sessions) x (0.5 hours) x ($49.79/hour)] + [(0.5 hours) x ($26.83/hour) x 120)] +
[{ ($49.79/hour)+($18.56/hour)} x (0.0833 hours)] + [4 Sessions) x (0.1667 hour) x ($18.56/hour)] + [($18.56/hour)
x (0.0167 hour) x (120)].

118 $317 = [(2 Sessions) x (0.25 Hours) x ($49.79/hour)] + [(0.25 Hours) x ($26.83/hour) x (40)] +
[{ ($49.79/hour)+($18.56/hour)} x (0.0833 hour)] + [2 Sessions) x (0.1667 hour) x ($18.56/hour)] + [($18.56/hour) x
(0.0167 hour) x (40)].
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the miners will pass around and sign the registration sheet during the training session, that cost
was aready included in the estimated time of the sessonsthemsdves. Thetota estimated cost
of recording miner hedth training is $7,006, of which 88 percent is for preparing and processing
thelist of attendees.

Totd estimated annud industry cogts for Section 72.510, including training and
recordkeeping, is $196,209.

TABLE IV-9: Miner Health Training Sessions

30-Minute  Training 15-Minute  Traning
Sessons Sessons
Sessions per
Mine

Number of | Tota Number of Totd Sessons

Mines Sessons Mines
1 10 10 21 21
2 21 42 23 46
3 13 39 10 30
4 9 36 2 8
5 9 45 - -
6 5 30 1 6
7 7 49 - -
8 1 8 - -
9 1 9 1 9
10 1 10 - -
11 3 33 - -
12 4 48 - -
13 2 26 - -
23 1 23 - -

TOTAL 87 408 58 120




TABLE IV-10: Costsof Miner Health Training Under Section 72.510

30-Minute 15-Minute
Cost Category Cod Element Sessons Sessons
Instruction Costs Wage Rate $ 49.79 $ 49.79
(Supervisor)
Length of Session 0.5 hour 0.25 hour
Cost per Session $ 2490 $ 1245
Number of Sessons 408 120
Total Cost® $10,159 $ 1,494
Miner Costs Wage Rate $ 26.83 $ 26.83
Length of Session 0.5 hour 0.25 hour
Cost per Session $ 1342 $ 671
Number of Miners 11,764 2,934
Total Cost* $157,873 $ 19,687
Totd Industry Costs $168,032 $21,171
$189,203

& Computed figures may not agree precisely with datain the table because of rounding in the table.




TABLE 1V-11: Costsof Recording Miner Health Training

Clerical
Activity Cost Element Supervisor Worker
Briefing Wage Rate $49.79 $18.56
Hoursper Mine 0.08333 0.08333
Cost per Mine $4.15 $1.55
Number of Mines 145 145
$ 602 $225
Industry Cost
$ 827
Prepare Wage Rate $18.56
Lis/
Record
Names
Hours per Session 0.16667
Cost per Training Sessions $3.09
Number of Training Sessons 528
Industry Subtotal $1,633
Hours per Miner 0.01667
Cost per Miner $ 31
Number of Miners 14,697%
Industry Subtotal $4,546
Industry Cost $6,179
Totd Industry Annua Cost $7,006

295 percent of all employeesin underground coal mines using diesel equipment.
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DIESEL EQUIPMENT INVENTORY (72.520)

Section 72.500 requires underground coa mine operators to maintain an inventory of
diesd powered equipment units, together with information about any unit's emisson control or
filtration system. The rule requires mine operators to update the inventory when equipment or
emission control systems are changed. It aso requires mine operators to submit the inventory to
the Didtrict Manager whenever it is modified and to provide a copy to the representative of the
miners upon request.

Unit Cost Estimates
Initid Costs

MSHA basesits estimate of costs of Section 72.520, the diesdl equipment inventory, on
the following assumptions™*°

Mine operators will obtain genera information on approved engines from manufacturers or
MSHA (viaMSHA’swebste). Thistask will take amine supervisor earning $49.79 per
hour an average of one hour per mine.

Mine operators will obtain machine-specific information (e.g. serid numbers) from
maintenance files or amilar records. Collection and recording of this information will take a
miner earning $26.83 per hour an average of 2 minutes per machine.

Production and ditribution of the inventory will be done by aclerica worker. MSHA
assumes that the inventory will average two pagesin length. MSHA aso assumes the mine
operator will make and a copy for the representative of the miners whenever a copy is made
for the Digrict Manager, asthiswill require less effort and cost than responding to requests
of the representative of the miners. Production and digtribution costs of theinitid inventory
will entail:

»  One quarter hour'?® per mine of aclerical worker earning $18.56 per hour,

=  Copying costs of $ .15 per page (equivaent to $ .30 per plan copy or $ .60 for two

plan copies), and
» Postage (for submission to MSHA at $ .33 per plan.

Some costs can readily be estimated by mine and added up for al mines. It ismuch
smpler computationaly, however, to estimate machine-specific codts for the industry as awhole
than mine by mine. Table IV-12a, which summarizes the estimated cogts of the initid diesdl
equipment inventory, uses this hybrid computation. As Table 1V-12 indicates, estimated costs of

19 These assumptions replace the PREA assumption that revisions to the ventilation plan would take one
hour of a supervisor’stime in mineswith 20 or more employees and one half hour of a supervisor’stimein smaller
mines. The current assumption better reflects the relationship between costs and the number of pieces of diesel
powered equipment to be listed.

120 This assumption is the same as the PREA assumption that it would take 15 minutes for compliance with
proposed Section 75.370(f).
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intia preparation of the diesd equipment inventory are $49.79 per mine for genera information
collection by a supervisor; $ .89 per machine for machine- specific information collection by a
mine worker; and $5.57 per mine for copying and distribution of the inventory.

TABLE 1V-12 (a,b): Compliance Costs of Section 72.520 (Diesdl Equipment I nventory)

TABLE IV-12a: Compliance Cogt of Initial Diesel Equipment Inventory

Diesdl Equipment Inventory Activity
Generd Machine Process
Cost Category | Cogt Element Information Information Documents
(Supervisor) (Miner) (Secretary)
Unit Cost Wage Rate $ 49.79 $ 26.83 $ 1856
Hours 1 0.03333 0.25
Labor Cost $ 49.79 $ 0.89 $ 464
Copying - - $ 0.60°
Postage - - .33
Unit Cost
Subtotal $ 49.79 $ .89 $ 557
Industry Cost | Mines 145 - 145
Machines - 3,121 -
Activity Subtotal
$ 7,220 $ 2,791 $ 808
Tota Cost $ 10,818
Annualized Cost” $ 757

2$0.60 = ($ .15/page) x (2 pages/copy) x (2 copies/mine)

b The annualization factor is 0.07, which is equal to the annual discount rate. Computed figures may notagree

precisely with datain the table because of rounding in the table.
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Updating Costs

MSHA assumes that, once the plan isin place, it will be updated whenever diesd
equipment is replaced. Updating an inventory will be much less codtly than setting up an
inventory in thefirg place, snce updating involves machinery that is being logged into amineg' s
records in other respects. MSHA bases its estimate of costs of updating the diesdl equipment
inventory on the following assumptions

Retrieving generd information on gpproved engines will take amine supervisor earning
$49.79 per hour an average of two minutes per machine.

Callection and recording of machine-specific information will take a miner earning $26.83
per hour an average of 2 minutes per machine.

Production and distribution of a modified inventory will entall:
» Fveminutes per mine of aclerica worker earning $18.56 per hour,
= Copying costs of $.15 per page (equivalent to $ .30 per plan copy or $.60 for two
plan copies), and
» Postage (for submissionto MSHA at $ .33 per plan.

Table 1V-12b, which summarizes the estimated costs of the updating a diesd equipment
inventory, indicates estimated costs of $1.66 per machine for genera information collection by a
supervisor; $ .89 per mechine for machine- specific information collection by amine worker;
and $2.48 per machine for copying and digtribution of the inventory.

Industry Costs

Table IV-12ashows total estimated industry costs, aswell as unit costs. These costs are
computed by multiplying generd information costs and copying/didtribution costs by the number
of underground cod mines (145) and multiplying the machine-specific unit costs by the number
of diesdl powered machines in these mines (3,121). Totd estimated costs of theinitid diesd
equipment inventory are $10,824.

Initid creation of the diesd equipment inventory isaone-time cost. Costs of subsequent
updating are estimated separately. In order to annualize this one-time cost, MSHA amortized the
cost using an accumulation factor of 0.07. The resulting annudized total industry cost for this
provision is $757.

Table1V-12b amilarly showstotd estimated indusiry costs of updating the inventories,
aswdl asunit cogts. Since the expected life of an engine is 10 years, MSHA assumes that in any
given year an average 10 percent of the fleet will have equipment replacements that necessitate
updating of the inventory. The industry codts of updating are computed by multiplying
information costs and copying/didtribution costs by the average number of replacements (312).
Totd estimated annud cogts of the updating the diesdl equipment inventory are $1,570.
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Combining the annualized initid costs and the annua updating costs of the diesd
equipment inventory, the total estimated yearly cost to the underground cod mine industry of
Section 72.520 is $2,327.

TABLE IV-12b: Compliance Cost of Updating Diesdl Equipment Inventory

Diesdl Equipment Inventory Activity

Generd Machine Process
Cost Category | Cost Element Information Information Documents
(Supervisor) (Miner) (Secretary)
Unit Cost Wage Rate $ 49.79 $ 26.83 $ 1856
Hours 0.03333 0.03333 0.08333
Labor Cost $ 49.79 $ 089 $ 464
Copying $ - - $ 0.60%
Postage $ - - .33
Unit Cost
Subtotd $ 49.79 $ .89 $ 557
Industry Cost | Machines 312 312 312
Activity Subtota
$ 518 $ 279 $ 773
Totd Annud $ 1,570
Cost

24$0.60 = ($ .15/page) x (2 pages/copy) x (2 copies/mine)

TOTAL MINE OPERATOR COSTS

Yearly Costs

Table 1V-13 aggregates costs to underground coa mine operators of the individua sections of
therule. The estimated totd yearly cost to the industry is $7.07 million.
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TABLE 1V-13: Total Yearly Compliance Costsfor Mine Operators

Totd Yearly
Requirement Industry Cost
Section 72.500 (Permissible Equipment)® $ 4,468,965
Section 72.501 (Heavy Duty Equipment)® $ 2,278,970
Section 72,502 (Light Duty Equipment)* $ 121,391
Section 72,504 (Filter Maintenance Training)® $ 2971
Section 72.510 (Miner Hedth Training)® $ 196,209
Section 72.520 (Diesdl Equipment Inventory)’ $ 2327
TOTAL $ 7,070,833

@Source: TablelV-1.

® Source: Table IV-5d.

¢ Source: Footnotes 50, 51, and 52.

4 Source: TableIV-8.

®Source: TableIV-9and Table!V-10.

fSource: TableIV-12.

Initial Costs

Where heavy capitd investment is required by aregulation, the Sze of these initid
capita cogts, which are typicaly concentrated in the first year of the regulation, is of concern.
Thisruleis unusud, however, since the large investment cogts are phased to occur in the second
year (paper filters on permissible equipment) and the third year (ceramic filters on heavy duty
equipment). Moreover, most of the annual O& M costs do not begin until corresponding
equipment cogts have been incurred, so thet the firg-year costs are rdatively small. The costs
actudly incurred in the firgt year include filters for enginesin new equipment, related
maintenance costs, and one-time training and ventilation plan revision costs.

Table 1V-14 showsthe actud costs to mine operators of the firgt three years of the rulein
the year that they will be incurred.

Actud estimated industry costsin thefirst year will be $1.38 million, including:
= $0.65 million in equipment costs and other one-time cogts, and
= $0.73 millionin annud O&M codts.
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Actud estimated industry costsin the second year will be $8.12 million, including:
= $3.33 million in equipment costs and other one-time cogts, and
= $4.79 millionin annud O&M codts.

Actud egtimated industry cogtsin the third year will be $8.10 million, including:
= $2.60 million in equipment costs and other one-time costs, and
»  $550 million in ahnua O&M cods.

Thus actud costs pesk in the second and third years at aleve about $1 million (15 percent)
above the average yearly codsts.

MANUFACTURER'SCOSTS

Asareault of Section 72.500, which requires dl permissible equipment to have filtration
devices, manufacturers will need to amend many of the exigting permissible machine gpprovas.
In most cases, the gpplication and eva uation will be ardatively Smple process. Some power
packages, however, will require consderably more effort, some redesign, and retesting.

Asaresult of Section 72.502, manufacturers will need to reconfigure some of therr light
duty equipment modelsin order to accommodate engines that comply with EPA standards listed
intherule. The engineering will create cost impacts when an option with an EPA compliant
engine is not available. Mining equipment manufacturers will need to bear these costsin order
to remain competitive,

Unit Cost Estimate for Power Package Approval

MSHA'’s estimates of the costs to equipment manufacturers of getting gpprova for power
packages are based on the following assumptions:

Level of Effort. MSHA estimates that the manufacturers' redesign of the power package
and preparation of the gpplication will require:

= 20 hoursin the case of power packages with easy evauaions, and

= 40 hoursin the case of power packages requiring hard evauations and testing.

Hourly Cost. MSHA estimates that manufacturers’ costs will be $50 per hour.*?

MSHA Evaluation Cost. The cost to the manufacturer for MSHA evaduation of the revised

power packages will be:
= $2,000 for power packages with easy evauations, and
= $25,000 for power packages requiring testing.

Number of Approvals. MSHA estimates'®? that there will be gpplications for:

121 This estimate replaces the PREA assumption of $75 per hour.

73



= 27 power packages with easy evauations, and
= 4 power packages with hard evauations and testing. >

Table 1V-14 summarizes the unit costs for amending permissble power package
approvals. The approva cost is $3,000 for an approva with easy evaluation and $27,000 for a
power package with a difficult evaluaion and testing.

122 This updated estimate replaces the PREA estimate of 16 easy evaluations and 5 difficult applications.

123 MSHA reviewed the inventory information to identify the power packages with which diesel powered
equipment inthefield is equipped. After discussionswith Division personnel, MSHA identified those power
packages that would require testing and more extensive technical review to allow filtersto be added.
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TABLE IV-14: Initial Costsfor Mine Operators

Y ears After Publication of Rule
Type of
Cost Specific Cost
Year 1 Year 2 Year 3
Filter Install Paper $ 288,000 $3,030,000 $ 0
Costs Filter Sytems®
Ingdl Ceramic $ 305,000 $ 295,000 $2,595,000
FilterC
Other Maintenance $ 42,439 $ 0 $ 0
One-Time Traning and
Costs Recordkeeping
Ventilation $ 12,172 $ 0 $ 0
Plan Revison
Totd Equipment Costs and $ 647,611 $3,325,000 $2,595,000
Other One-Time Costs
Annua O&M | Change® Paper Filters | $ 440,496 $4,414,137 $4,414,137
Costs
Regenerate” $ 92,235 $ 181,116 $ 873,717
Ceramic Filters
OCC¢ $ 1,000 $ 3,000 $ 16,000
Miner Hedlth
Training and $ 196,209 $ 196,209 $ 196,209
Recordkeeping
Total $ 729,940 $4,794,462 $5,500,063
Tota Cost for Year $1,377,551 $8,119,462 $8,095,063

@Year 1includes 48 "easy" filters on replacement equipment; Y ear 2 includes 24 "easy" filters on replacement
equipment and 409 filters (337 "easy" and 72 "difficult") on remaining equipment.

® Y ear 1 includes 51 ceramic filters on new engines<150 hp (47 heavy duty; 4 light duty) and 4 ceramic filters
on new engines >150 hp (heavy duty). Year 2 includes 49 ceramic filters on engines<150 hp (47 heavy duty; 2 light
duty) and 4 ceramic filters on new engines >150 hp (heavy duty). Year 3 includes 434 ceramic filters on engines <150
hp (424 heavy duty; 10 light duty) and 34 ceramic filters on engines >150 hp (heavy duty).

¢ Ceramic filters are designated as capital expenses because they are replaced every two years. OCCs are
designated as annual O& M because they are replaced every year.

9 Costsreflect all filtersinstalled during year or earlier.
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Unit Cost Estimate for Engineering Reconfigurationsfor EPA Compliant Engines

MSHA’s edtimates of the engineering costs to equipment manufacturers to reconfigure
light duty equipment for engines that meet the listed EPA standards are based on the following
assumptions

Leve 1c2)t1 Effort. MSHA estimates that the average engineering redesign will require 80
hours.

Hourly Cost. MSHA egtimates that manufacturers' costs will be $50 per hour.

Number of Reconfigurations. MSHA estimates'?® that atota of 12 mining equipment
manufacturers will need to engineer reconfigurations of atota of 60 modds of mining
equipment.

Table 1V-14 summarizes the computation of engineering costs. The unit engineering cost
to the manufacturer to reconfigure light duty equipment modedlsis estimated to be $4,000.

Industry Costs
Totad estimated cogts to manufacturers, which are shown in Table 1V-14, are:
$189,000 for amended approva of power packages, and
$240,000 for engineering to accommodate EPA approved engines.
Costs of amended gpprovas and engineering are one-time costs. MSHA has therefore

annualized these costs using an annudization factor of 0.07.1%° Asshown in Table IV-15, the
annualized cost to manufacturers is $30,030.

124 Most estimates were in the range of 40 to 80 hours, with the remainder being lower.

125 Thjs estimate is based on areview of the inventory of light duty diesel powered equipment to assess the
number of fundamentally distinct equipment models and the engines used in that equipment.

126 For aone-time cost that is never repeated, it is appropriate to use the annual discount rate as an
annualization factor, thereby amortizing the cost over an indefinitely long (infinite) time period.
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TABLE 1V-15: Equipment Manufacturers Costs

Engine Approva Enginesring
by Difficulty of for Engine
Cost Category Cogt Element Evduation Mesting
Listed EPA
Standard
Hard,
With
Easy Testing
Application Hours for 20 40 80
Preparation
Or
Enginesring
Cost/Hour $ 50 $ 50 $ 50
Subtotal $ 1,000 $ 2,000 $ 4,000
MSHA Evauation $ 2,000 $ 25,000 -
Total Unit Cost $ 3,000 $ 27,000 $ 4,000
Number of Power Packages 27 4 60
Tota Industry Cost to $81,000 $108,000
Manufacturers
$240,000
$189,000
$429,000
Annudized Industry Cost $ 30,030

& The annualization factor is 0.07, which is equal to the annual discount rate.

FEASIBILITY

The Agency has consdered the technological and economic feasibility of the rule for the
segment of underground cod mines that use diesa-powered equipment. As discussed in more
detall in Part V of the preamble, MSHA has concluded that the requirements of the find rule are
technologicaly and economicaly feasible for underground cod mines that use diesd-powered

equipment.




Thefind rule requires underground coal mines that use diesd- powered equipment to
limit the emissions of DPM emitted by various categories of equipment — permissible, heavy
duty, and light duty. Although, the find rule does not immediately apply to light-duty equipment
(with the exception of compressors and generators), it is covered (over time) by therule's
requirements concerning equipment added to amine' s inventory more than 60 days after the rule
is promulgated, and equipment aready in the inventory but equipped with a new engine.

There are available emisson controls that can bring dl existing and contemplated future
diesd- powered equipment into compliance with the fina rul€ s requirements. Paper filters have
now been verified to reduce emissons from the dirtiest permissible enginesto the rule’ srequired
limit of 2.5 grams per hour. Ceramic filters have been certified by VERT to have the efficiency
required to reduce emissions from the dirtiest heavy duty engines to the rul€ sinterim required
limit of 5.0 grams per hour, and for dl but one engine to the rule' sfind required limit of 2.5
grams per hour. *2 Approved enginesthat meet the emissions limit for newly introduced light
duty equipment are available for al categories.

In addition, sufficient time is provided for mine operators to comply with therule's
requirements. Even though emission controls are readily available to meet the rul€'s
requirements, the exiging permissible fleet has 18 months to comply, while implementation for
the exiging heavy duty fleet (and compressors and generators) extends 4 years from the date of
promulgation. The delay in the rul€ s promulgetion alows operators adequete time to
familiarize themsdves with the compliance technology and to train mine personnd in the
maintenance and use of such technology.

With respect to economic feaghility, as previoudy estimated in this chapter, the affected
underground cod mineswill incur costs of gpproximately $7 million yearly to comply with the
find rule. Tha thetotd $7 million borne yearly by the 145 underground cod minesusing
diesd- powered equipment as aresult of thefind ruleislesswell lessthan 1 percent (about 0.23
percent) of those mines yearly revenues of about $3.03 billion provides convincing evidence
that the find ruleis economically feasible 128

127 \VERT isan acronym for Verminderung der Emissionen von Realmaschinen in Tunnelbau, a consortium
of several European agencies conducting diesel emission research in connection with major planned tunneling
projectsin Austria, Switzerland, and Germany. VERT was established to advance hot gas filter technology due to
concernsin Europe about DPM levels.

128 For the coal mining industry asawhole, the economic impact is even smaller, with compliance costs
equal to only 0.035 percent of yearly industry revenues of about $19.7 billion. Therefore, the Agency concludes that
thefinal ruleis economically feasible for the coal mining industry asawhole.
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V. REGULATORY FLEXIBILITY CERTIFICATION

INTRODUCTION

In accordance with § 605 of the Regulatory FHexibility Act of 1980 as amended, MSHA
has analyzed the impact of the find rule on smal businesses and certifies that thisfind rulewill
not have a significant economic impact on a subgtantial number of smal entities that are affected
by thisrulemaking. Under the Small Business Regulatory Enforcement Fairness Act (SBREFA)
amendments to the Regulatory Hexibility Act (RFA), MSHA must include afactua bassfor
this certification. The Agency must aso publish the regulatory flexibility certification Satement
in the Federal Regigter, dong with the factud basis, followed by an opportunity for the public to
comment. If thefind rule has a Sgnificant economic impact on asubstantial number of small
entities, then the Agency must develop aregulatory flexibility andyss.

DEFINITION OF A SMALL MINE

Under the RFA, in andyzing theimpact of arule on smal entities MSHA must use the
Smdl Business Adminidration (SBA) definition for asmal entity or, after consultation with the
SBA Office of Advocacy, establish an dternative definition for the mining industry by
publishing thet definition in the Federal Register for notice and comment. MSHA has not taken
such an action, and hence is required to use the SBA definition.

The SBA definesaamdl entity in the mining industry as an establishment with 500 or
fewer employees (13 CFR 121.201). All but one underground coa mine affected by this
rulemaking fdlsinto this category and hence can be viewed as sharing the specid regulatory
concerns that the RFA was designed to address.

Traditiondly, the Agency has dso looked a the impacts of its rules on a subset of mines
with 500 or fewer employees -- those with fewer than 20 employees, which the mining
community refersto as"smal mines” Theway these smdl mines perform mining operationsis
generdly recognized as being different from the way larger mines operate. These smal mines
differ from larger mines not only in the number of employees, but o, among other things, in
economies of scale in materia produced, in the type and amount of production equipment, and in
supply inventory. Therefore, their costs of complying with MSHA rules and the impact of
MSHA rules on them will aso tend to be different. Itisfor this reason that “smdl mines,” as
traditiondly defined by the mining community, are of specia concern to MSHA.

Thisandyd's complies with the legal requirements of the RFA for an andysis of the
impacts on "smd| entities" while continuing MSHA's traditiondl look a "smal mines” MSHA
concludesthat it can certify that the fina rule will not have a sgnificant economic impact on a
subgtantiad number of smdl entities that are affected by thisrulemaking. The Agency has
determined that thisis the case both for underground cod mines affected by this rulemaking with
fewer than 20 employees and for underground coal mines affected by this rulemaking with 500
or fewer employees.
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FACTUAL BASISFOR CERTIFICATION
General Approach

The Agency’sandyss of impacts on “smal entities” beginswith a"screening”’ andysis.
The screening compares the estimated compliance costs of arule for smdl entitiesin the sector
affected by the rule to the estimated revenues for those smal entities. When estimated
compliance costs are less than 1 percent of the estimated revenues (for the size categories
consdered), the Agency believesit is generdly appropriate to conclude that there isno
ggnificant economic impact on asubgantia number of smdl entities. When etimated
compliance costs exceed 1 percent of revenues, it tendsto indicate that further anadlysis may be
warranted.

Derivation of Costs and Revenues

In Chapter 1V, MSHA used the same assumptions for estimating the costs of al mines,
regardiess of size. For most assumptions this procedure was appropriate. For some costs (e.g.,
filter ingalation), there is no reason to believe that costs will differ by mine size. For other costs
(e.g., training cogts), the costs were estimated on the basis of fixed costs plus variable cogts that
implicitly adjusted for mine Sze. For andyss of codts or impacts by mine size, however, MSHA
used a different estimate of production hours for asmall underground coad mine:

In Chapter IV, MSHA assumed that dl underground coa mines operate two shifts per day
and operate 250 days a year.

In the analysis of mines with fewer than 20 employees, by contrast, MSHA edtimates that
these small mines operate one shift per day and operate 160 days per year.

The implication of this estimate isthat small mines replace and regenerate paper and/or
ceramic filtersless frequently than larger minesdo. Thus smadl mines have correspondingly
lower cogs for filters and for the labor required to replace or regenerate them, and also for
operator training.

In addition, the per mine compliance codts of the find rule get proportiondly larger asthe
gze of the mine increases. The highest compliance cogts of the rule are associated with
indalation of emission control equipment on diesd machines, and the larger the mine the more
pieces of diesd-powered equipment it islikely to own. For example, cost impacts on mines
employing fewer than 20 workers will be less because these mines have atota of only 20 diesd
machine (see Table [1-4).

In determining revenues for underground coa minesthat use diesd powered equipment,
MSHA multiplied their production data (in tons) by the estimated price per ton of the commodity



($17.58 per ton in 1998). The production data were obtained from MSHA’s Denver Office,*?°
and the price estimates were obtained from the Department of Energy. 13°

Results of Screening Analysis

Thefind rule gpplies to underground cod mines that use diesdl- powered equipment.
Table V-1 showsthat the estimated yearly cost of the find rule as a percentage of yearly
revenues is about 0.08 percent for the affected underground cod mines employing fewer than 20
employees. The estimated yearly cost of the fina rule as a percentage of yearly revenuesis
about 0.21 percent for the affected underground coa mines employing 500 or fewer employees.

TableV-1
Estimated Yearly Costs of Final Rule Relativeto Yearly Revenues
For Underground Coal Mines That Use Diesel-Powered Equipment

Costs as
Mine FHnd Rule Percentage
Sze Y early Costs Revenues® Of Revenues
< 20 emp. $7,411 $9,138,770 0.08%
< 500 emp. $6,089,991 $2,945,289,121 0.21%

2 Source: Mine Safety and Health A dministration, Office of Injury and Employment Information, Denver,
Colorado. 1999, and U.S. Department of Energy, Energy Information Agency, Annual Energy Review
1998, DOE/EIAQ384(98), July 1999,

p.203.

Whether asmdl mineis defined as one with fewer than 20 employees or one with 500 or
fewer employees, the estimated compliance costs are substantialy less than 1 percent of
estimated cod revenues, wdl below the level suggesting that they might have a sgnificant
economic impact on a substantia number of small entities. Accordingly, MSHA has certified
that there is no significant economic impact on a substantid number of smal entitiesin the cod
mining industry that are affected by thisfind rule.

As required under the law, MSHA complied withits obligation to consult with the Chief
Counsd for Advocacy on thisfind rule, and on the Agency’s certification of no significant
economic impact on asubgtantid number of small entities covered by thisfina rule.

129 Mine Safety and Health Admi nistration, Office of Injury and Employment Information, Denver,
Colorado, 1999.

130 .S, Department of Energy, Energy Information Agency, Annual Energy Review 1998, DOE/EIA -
0384(98), July 1999, p.203.
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VI. OTHER REGULATORY CONS DERATIONS

THE UNFUNDED MANDATESREFORM ACT

For purposes of the Unfunded Mandates Reform Act of 1995, the final rule does not
include any Federd mandate that may result in increased expenditures by State, locd, or tribal
governments, or increased expenditures by the private sector of more than $100 million.

NATIONAL ENVIRONMENTAL POLICY ACT

The Nationa Environmental Policy Act (NEPA) of 1969 requires each Federa agency to
consder the environmenta effects of proposed actions and to prepare an Environmenta Impact
Statement on mgor actions sgnificantly affecting the qudity of the environment. MSHA has
reviewed the find rule in accordance with NEPA requirements (42 U.S.C. 4321 et. seq.), the
regulations of the Council of Environmenta Quality (40 CFR Part 1500), and the Department of
Labor’'s NEPA procedures (29 CFR Part 11). Asaresult of thisreview, MSHA has determined
that this rule will have no sgnificart environmenta impact.

EXECUTIVE ORDER 12630: GOVERNMENT ACTIONSAND INTERFERENCE
WITH CONSTITUTIONALLY PROTECTED PROPERTY RIGHTS

Thisruleis not subject to Executive Order 12630, Government Actions and Interference
with Congtitutionally Protected Property Rights, because it does not involve implementation of a
policy with takings implications.

EXECUTIVE ORDER 12988: CIVIL JUSTICE REFORM

The Agency has reviewed Executive Order 12988, Civil Justice Reform, and determined
that the find rule will not unduly burden the Federa court syssem. The rule has been written so
asto provide aclear legd standard for affected conduct, and has been reviewed carefully to
eliminate drafting errors and ambiguities.

EXECUTIVE ORDER 13045: PROTECTION OF CHILDREN FROM
ENVIRONMENTAL HEALTH RISKSAND SAFETY RISKS

In accordance with Executive Order 13045, MSHA has evauated the environmental
hedth and safety effects of the fina rule on children. The Agency has determined thet the rule
will not have an adverse impact on children.

EXECUTIVE ORDER 13084: CONSULTATION AND COORDINATION WITH
INDIAN TRIBAL GOVERNMENTS

MSHA certifies that the fina rule will not impose substantia direct compliance costs on
Indian triba governments.
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EXECUTIVE ORDER 13132: FEDERALISM

MSHA has reviewed the find rule in accordance with Executive Order 13132 regarding
federdism and has determined thet it does not have “federdism implications” Thefind rule
does not “ have subgtantial direct effects on the States, on the relationship between the national
government and the States, or on the distribution of power and responsihilities among the various
levels of government.”



VIl. THE PAPERWORK REDUCTION ACT OF 1995

INTRODUCTION

The purpose of this chapter is to show the burden hours and related costs of the find rule
that are borne by affected: (1) underground cod mine operators that use diesd powered
equipment, and (2) manufacturers of diesdl powered equipment. The compliance costs derived
in Chapter 1V included both paperwork and non-paperwork costs. This chapter, however, shows
only costs which relate to burden hours resulting from the find rule.

SUMMARY OF PAPERWORK BURDEN HOURS AND RELATED COSTS

The following hourly wage rates were used to determine burden hour costs. supervisor
wage rate of $49.79, coal miner wage rate of $26.83, and clerica worker wage rate of $18.56.
All first year costs borne by mine operators are annudized using an annualization factor of 0.07.
Firg year costs borne by manufacturers are annuaized using an annudization factor of 0.142,
which reflects that these costs are spread over a 10 year life.

For mine operators that use diesdl powered equipment, the fina rule imposes two types
of burden hours. Firgt, there are burden hours that will occur only in thefirg year theruleisin
effect (hereafter referred to as “first year” burden hours). Second, there are burden hours that
will occur every year that the ruleisin effect, sarting with the first year (hereefter referred to as
“annud” burden hours).

Manufacturers of diesd equipment that are affected by this rule will incur only first year
burden hours.
Mine Operators

First Year Burden Hours

In the first year after the rule takes effect, mine operators will incur 997 burden hours,
which is composed of 349 first year burden hours (from Table V1I-1) and 648 annua burden
hours (from Table V1I-1(a)). The related costs to mine operators will be $33,049, of which
$12,627 isrelaed to firgt year burden hours (from Table VI1I-1) and $20,422 is related to annudl
burden hours (from Table V1I-1(a)).

Burden Hours After the First Year

Beginning in the second year the rule takes effect and continuing every year theregfter,
mine operators will incur 648 burden hours and related costs of $20,422 (from Table VII-1(a)).



Manufacturers

Firs Y ear Burden Hours

Inthefirg year that the ruleisin effect manufacturers will incur 700 burden hours and

related costs of $35,000 (from Table VI1I-2). After thefirgt year, manufacturers will not incur
any burden hours or related costs.

Table VII-1
Mine Operators - First Year Burden Hours
< 20to 500 >500 Total
Provision Hrs Costsl _Hrs Caosts Hrs Costs || _Hrs Costs
75.1915/72.503 1 $2 0 $1.299 $14 52l $1.341
72510 06 $29 11 $56 01 kil 12 $602
72,520 9l $39 2671 $10.027 9l $257 280] $10684
Latal 1l _oaonl 00 iaonl 10l <ovall 340l 126827)
Table VII-1(a)
Mine Operators - Annual Burden Hours
< 2010 500 >500 Total
Provision Hrs | Costsll Hrs Cosis Hrs | Costsll Hrs Casts
72,510 ol _$167] 563]  $1797 28] $022 597] $19,061
75.1915/72.503 0] $Q 4 $7 0.3 8| 4 $32
72,520 03 43 $1177 3.5 $4 471 1279
Tatal 8l $17 6101 $1922 321 $1.021 648 $20422
Table VII-2

Manufacturers' - Annual Burden Hours

Hrs

Casts

700

$35,000




Paperwork Burden for Mine Operators

Section 72.503 Determination of Emissons; Filter Maintenance

Section 72.503(d) requires that aftertreatment devices installed on diesdl powered
equipment be maintained according to manufacturer specifications. Since such devices are not
usudly on diesel machinery, maintenance personnd will need to be trained concerning the
maintenance of such devices. Existing 875.1915 (training and qualifications of persons working
on diesd powered equipment) requires training in the maintenance of diesd powered equipment.

The training will be contracted out, which will entail either amanufacturer’s seminar (on
the purchase of new equipment) or classroom training in avocationd or college setting. Since
the training will be contracted out there is no related burden hours to mine operators. Therefore,
the cost of training does not appear in this chapter.

Three persons will receive training in the 3 smal mines employing fewer than 20
workers;, 208 persons will recaive training in the 137 mines employing 20 to 500 workers; and 12
persons will receive training in the 1 mine that employs over 500 workers.

A supervisor will take 5 minutes (0.0833 hours) to ingtruct a clerical worker concerning
thetraining. Table VII-3 shows burden hours and costs related to the supervisor’ s instructions.

A clerica worker will take 15 minutes (0.25 hours) in each mine to make arrangements
concerning the required training. In addition, the clerica worker will take 1 minute (0.0167
hours) to record each trainee in a computer file. Table V1I-4 shows burden hours and costs
related to the preparation by the clerica worker.

Each trainee will take 20 seconds (0.0056) to Sgn aregistration sheet, which will aso act
as arecord that the miner has received the required training. Table V1I-5 shows burden hours
and costs related to trainee registration.



Table VII-3: Existing 75.1915 and Sections 72.503(d)
Maintenance Training - Supervisor Instruction to Clerical Worker
First Year Burden Hours and Costs

First First
Time to Year Superv. Year |Annualized
Mine No.of | Instruct | Burden | Wage | Burden| Burden

Size Mines (hrs)) Hours (per hr) Costs Costs |

<20 00233 0 44079 $12 |
208 <500 1371 0083 11 $4979 $568

>500 1l ooa3 01| w079 40

Total 141 12 vl $41]

Table VIl4: Existing 75.1915 and Sections 72.503(d)
Maintenance Training - Clerical Worker Preparation
First Year Burden Hours and Costs

Time First First
Timeto| Spenton | No.of | Year | Clercial | Year |Annualized
Mine No. of| Prepare| Each Miner| Miners to| Burden] Wage |[Burden| Burden

Size Minesl (hrs) (hrs)) Train HQHE;:@&I’ hr)l Costs Costs

<20 3 025 00167 3 1] $1856 $15 $(ﬂ
=20 & <500 137, 025 00167 2 R $1856 $00 A
>500 1 025 00167 12 045] $1856 N ‘R[ﬂ
[Total 141 22, 9 $723 1

First Year Burden Hours = (No. of Mines x Time to Prepare)+(Time Spent on Each Miner
x No. of Miners to Train).

Table VII-5: Existing 75.1915 and Sections 72.503(d)
Maintenance Training - Miner Registration and Record
First Year Burden Hours and Costs

Timeto | First First
No.of | Register | Year | Miner | Year |Annualized
Mine Miners to| per Miner| Burden| Wage |Burden| Burden

Size Train (hrs) Hours | (per hr I Costs Costs |
<20 00056 0021 %2331 §N4an $0 07
208 <500 20 00056 1l $2683 31 $2.11
800 12 00056 007] 633 2 $0143
Total 22 ] 32|
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After thefirg year, for mines employing 20 or more workers, MSHA estimates a
turnover rate of 7 percent for mechanics who work on diesdl powered equipment. Therefore,
annualy, of the 223 mechanics being trained in the firgt year, 16 new mechanics would each
need to be trained. MSHA assumes that each new mechanic trained would be in a different
mine. Table VII-4ashows annud burden hours and costs related to the preparation by the

clerica worker. Table VII-5ashows annua burden hours and costs related to trainee
regigtration.

Table Vll-4a: Existing 75.1915 and Sections 72.503(d)

Annual Maintenance Training - Clerical Worker Preparation
First Year Burden Hours and Costs

Time Annual Annual
Timeto| Spenton No. of Year | Clercial | Year
Mine No. of| Prepare | Each Miner| Miners to] Burden| Wage | Burden

Size Mines| (hrs) (hrs) Train Hours?l (ner hr)l Costs
>20 & <500 15 025 0.0167 15_| 4] $1856 $7
>b00 1 025 0.0167 1 0271 $1856 $
Total 16 16l 4l $7

*First Year Burden Hours = (No. of Mines x Time to Prepare)+(Time Spent on Each Miner
x No. of Miners to Train).

Table VIl-5a; Existing 75.1915 and Sections 72.503(d)

Annual Maintenance Training - Miner Registration and Record
First Year Burden Hours and Costs

Time to Annual Annual
No. of Register Year Miner Year

Mine Miners to| per Miner | Burden Wage |Burden
Size Train (hrs) Hours (perhr) | Caosts

20 & <500 15 0.0056 0.08 $26 83 $2
>500 1 0.0056 0.01 $2683]  $01

|Lotal 16 009 q;?l

Section 72.510 Miner Hedlth Training



This section requires that al miners who can reasonably be expected to be exposed to
diesd emissions on mine property be trained annualy in accordance with §72.510(a). A mine
supervisor will perform the training. The length of the training sesson will vary depending on
the type of diesd equipment in the mine. Mines with diesdl equipment subject to §72.500 or
§72.501 will hold 30 minute (0.5 hours) training sessons. Mines with diesel equipment subject
to §72.502 will hold 15 minute (0.25 hours) training sessons.

With respect to the 30 minute sessions, 2 sessions would be needed in the mines
employing fewer than 20 workers, 383 sessions would be needed in mines employing between
20 to 500 workers, and 23 sessions would be needed in mines employing more than 500 workers.
With respect to the 15 minute sessions, 5 sessons would be needed in the mines employing
fewer than 20 workers, 115 sessions would be needed in mines employing between 20 to 500
workers, and no sessions are needed in mines employing more than 500 workers. Table V1I-6
shows burden hours and costs related to supervisor providing training.

A supervisor will take 5 minutes (0.0833 hours) to ingtruct a clerical worker concerning
thetraining. Table VII-7 shows burden hours and costs related to the supervisor’s instructions.

A clerica worker will take 15 minutes (0.25 hours) in each mine (includes listening to
supervisor’ singructions) to make arrangements concerning the required training. In addition,
the clerica worker will take 1 minute (0.0167 hours) to record each trainee in a computer file,
Table VI1-8 shows burden hours and costs related to the preparation by the clericd worker.
Each trainee will take 20 seconds (0.0056) to Sign aregisiration sheet, which will so act asa
record that the miner has recelved the required training. Table V11-9 shows burden hours and
costs related to trainee registration.

Table VII-6: Section 72.510
Miner Health Training - Supervisor Providing Training
Annual Burden Hours and Costs

Time for Time for
No. of | Each 30| No.of |Each30
30 Minute 15 Minute | Annual| Superv.| Annual
Mine Minute | Session| Minute |Session|Burden| Wage | Burden
Size Sessions| (hrs.) | Sessions| (hrs.) | Hours | (per hr)l Caosts

<20 0 B 025 2l $4979 $112
208 <500 3 0 115 025 2201 $4979] $10964
500 2 0 0 0 12| s979 $573
otal | 120 2l s11 651
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Table VII-7: Section 72.510
Miner Health Training - Supervisor Instruction to Clerical Worker
First Year Burden Hours and Costs

First First
Timeto| Year | Superv.| Year |Annualized
Mine No. of| Instruct| Burden| Wage |Burden| Burden
Size Minesl (hrs) | Hours | (per hr)l Costs Cgosts
<20 40033 0 $4979l g0l 2
208 <500 1374 00833 111 $4979  $568
500 | IlaTe2 el 01] $4979 $q
[Tata |11 12 Ly2aP) $49
Table VII-8: Section 72.510
Miner Health Training - Clerical Worker Preparation
Annual Burden Hours and Costs
Time
Timeto| Spenton | No.of |Annual| Clercial | Annual
Mine | No. of| Prepare| Each Miner| Miners to| Burden| Wage |Burden
Size Minesl (hrs) (hrs) Train Haurs | (ner hr) Costs |
<20 i 025 00167 50 3l $1856 $49
208 <500 137 028 001e7] 1389 266]  §1854] $49
500 1 028 00167 7052|1278l §1854] 4237
[Total 14¢ 14697 231 $5.219

First Year Burden Hours = (No. of Mines x Time to Prepare)+(Time Spent on Each Miner
x No. of Miners to Train).

Table VIIO:  Section 72.510
Miner Health Training - Miner Registration and Record
Annual Burden Hours and Costs

Timeto | First

No.of | Register| Year | Miner | Annual

Mine Miners to| per Miner| Burden| Weage | Burden
Size Train (hrs) Hours | (perhr )l Costs
<20 5ol ooosAl 028l $oRs3 $7
20& <500 1389 00056 771 $2633] $2 073
>500 752l 00054 42| o3l $11

Total 14,697




Section 72.520 Diesdl Equipment Inventory
First Year Burden

Section 72.520 requires underground coal mine operators to maintain alist of diesd

powered equipment units, together with information about any unit’s emisson control or
filtration system.

Mine operators can obtain genera information on gpproved engines from manufacturers
or MSHA (viaMSHA’swebste). Initidly, this task will take amine supervisor about 1 hour per
mine. Table VI1-10 shows burden hours and costs related to information collection by the
supervisor.

Table VII-10: Section 72.520

Diesel Inventory List - Data Collection by Supervisor
First Year Burden Hours and Costs

Time for
Superv. First First
toCollect| Year |Superv.| Year | Annualized
Mine No.of| Data | Burden | Wage |Burden| Burden

Size Mines hr) Hours 1 (per hr)l Costs Caosts
<20 7 1 7l $4979 $349 4
>20& <500 137 1 1371  $49.79 $6.821 $477]
=500 | 1 i & N
| Total 145 145 919' $7.220 $E05
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Section 72.520 Diesd Equipment Inventory - Continued
First Year Burden

In addition, mine operators can obtain machine-pecific information (e.g. serid numbers)
from maintenance files or smilar records. Collection and recording of thisinformation will take
aminer an average of 2 minutes (0.0333 hours) per machine. Table V1I-11 shows burden hours
and costs related to information collection and recording by the miner.

Table VII-11: Section 72.500

Diesel Inventory List

Data Collection and Recording by Miner
First Year Burden Hours and Costs

Time for
Miner to First First
No. of Collect Year Miner | Year |Annualized
Mine Diesel Data Burden | Wage |Burden| Burden
S'Zg 1 a 1 Hours (r\g’ hr)l Costs Costs
<20 1l $2683 $1 $
20& <500 2874 00333 Bl $2683] $2570 $180
>000 227 00333 gl _sona 20 14
[Tatal 3121 104 $2 791 $1051)
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Section 72.520 Diesd Equipment Inventory - Continued
First Year Burden

The operator must send a copy of the diesdl inventory ligt to the gppropriate MSHA
Digtrict Manager and provide a copy to the miner representetive. It will take a secretary 15

minutes (0.25 hours) to copy the list, send the list to the District Manager, and provide a copy to
the miner representative.

Table VII-12 shows burden hours and costs associated with the tasks performed by the
clerica worker.

Table VII-12: Section 72.520
Diesel Inventory List - Clerical Worker Duties
First Year Burden Hours and Costs

First First
Clericall Year | Clerical | Year | Annualized

Mine No. of| Time" | Burden| Wage | Burden| Burden
Size Minesl (hrs) | Hours (hr) Caosts Caosts

<20 Z 025 2131856 $32 N\
> 208 <500 137] 025 34 $1856 $636 4

>500 025 031 $1856 $5 Z !
Cotal 1 14 26 $673

® relates to time for clerical person to make copies, mail copy to MSHA,
and provide copy to miner representative.
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Section 72.520 Diesdl Equipment Inventory
Annua Burden

Section 72.520 requires underground coal mine operators to maintain alist of diesd
powered equipment units, together with information about any unit’s emisson control or

filtration system. This List must be updated annudly.

Mine operators can obtain genera information on gpproved engines from manufacturers
or MSHA (viaMSHA’swebgte). Annualy, this task will take a mine supervisor about 2
minutes to perform for each change that isrequired. Each year, it is estimated that there will be:
2 diesel machine changesin the 7 mines that employ fewer than 20 workers (or 0.2857 machines
per mine); 287 diesel machine changesin 137 mines that employ 20 to 500 workers (or 2.0948
machines per mine); and 23 diesd machine changesin 1 mine that employs more than 500
workers. Table V1I-13 shows burden hours and costs related to information collection by the

supervisor.

Table VII-13: Section 72.520
Diesel Inventory List - Data Collection by Supervisor
Annual Burden Hours and Costs

Annual | Time for
No. of | Superv.
Machine | to Collect | Annual | Superv.| Annual
Mine No. of| Changes Data |Burden| Wage |Burden
Size Mines| per mine (hr) Hours | (per hr)l Costs
<20 7 02857 00333 01! $49 79
>20 & <500 137 2.0049 0.0333 9.6 $49 79 $476
>500 1 23 00333 0.8 $49.79 $3
Tatal 145 10 $51




Section 72.520 Diesdl Equipment Inventory - Continued
Annua Burden

In addition, mine operators can obtain machine-pecific information (e.g. serid numbers)
from maintenance files or smilar records. Collection and recording of thisinformation will take
aminer an average of 2 minutes (0.0333 hours) per machine. Annualy, the number of diesdl
meachine changes will be: 2 in mines employing fewer than 20 workers; 287 in mines employing
20 to 500 workers; and 23 in mines employing more than 500 workers. Table VI1-14 shows
burden hours and costs related to information collection and recording by the miner.

Table VII-14: Section 72.500

Diesel Inventory List

Data Collection and Recording by Miner
Annual Burden Hours and Costs

No. of Time for
Diesel Miner to First
Machine Collect Year | Miner | Annual
Mine Changes Data Burden| Wage | Burden
Size per vear 1 (per machine) | Hours I(per hr )l Caosts
<20 00333 011 $2683 $:
20 & <500 287 00333 101 $26.83 $257
>500 23 0.0333 $26.83 $2
[Total 312 10 $279




Section 72.520 Diesd Equipment Inventory - Continued
Annud Burden

The operator must send a copy of the diesdl inventory ligt to the gppropriate MSHA

Digtrict Manager and provide a copy to the miner representative. Thislist that must be sent must
be updated annudly.

For each change a clerical worker must copy the list, send the ligt to the District Manager,
and provide a copy to the miner representative. It will take a secretary 5 minutes (0.0833 hours)

to perform these functions. Table V11-15 shows burden hours and costs associated with the tasks
performed by the clerical worker.

Table VII-15: Section 72.520
Diesel Inventory List - Clerical Worker Duties
Annual Burden Hours and Costs

No. of
Diesel First
Machine | Clerical| Year | Clerical| Annual
Mine Changes| Time® | Burden| Wage | Burden

Size pervear|l (hrs) | Hours (hr) Caosts
<20 2| 0.0833 0 $1856
20 & <500 2871 0.0833 241 $1856 wﬁ
>500 23] 00833 19 $1856 $3
Total 212 2 $487

? relates to time for clerical person to make copies, mail copy
to MSHA and provide copy to miner representative.

Paperwork Burden for Manufacturers



Asaresult of §72.500, which requires al permissible equipment to have filtration
devices, manufacturers will need to amend some existing permissible machine gpprovas. In
most cases, the gpplication and evaluation will be asmple process. However, some power
packages will require more effort and some redesign and retesting.

The number of gpprovals affected will be 31, of which 27 will be easy evauations and 4
will be harder evauations. MSHA estimates that will take 20 hours to prepare an easy
evauation and 40 hours for a harder evaluation. Manufacturers costs to amend an existing
application are estimated at $50 per hour.

Table VII-16 shows burden hours and costs related to manufacturers: amending existing
goplications.

Table VII-16
Manufacturers Costs to Amend Existing Applications
First Year Burden Hours and Costs

No. of
Existing | Time | First Cost First
Machine to Year to Year Annualized
Machine |Approvals| Amend | Burden| Amend | Burden Burden
Approvals | to Amendl (in hrs )l Hours | (per hr) Caosts Casts
\Easy Install 27 20 540 $50 $27.000 $3.834
Difficult Install 4 40 160 $50 $8.000 $1.13
Tatal 31 700 $35.000 %@l
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