FINAL REGULATORY ECONOMIC ANALYSIS
AND

FINAL REGULATORY FLEXIBILITY ANALYSIS

FINAL RULE ON 30 CFR PARTS 57

FINAL STANDARDS AND REGULATIONS
DIESEL PARTICULATE MATTER EXPOSURE OF UNDERGROUND

METAL AND NONMETAL MINERS

RIN: 1219-AB11

Office of Standards, Regulations, and Variances
Mine Safety and Hedlth Adminigtration

United States (U.S.) Department of Labor

December 2000



Table of Contents

[1. INDUSTRY PROFILE ...ttt ettt bbb bbb st ee bbb bbbt en s
THE STRUCTURE OF THE METAL/NONMETAL MINING INDUSTRY
Metal Mining
Stone Mining
SANA & GrAVEl IMINING ....cucveirireeerereeeerise s ressssssesessssse e ssssssssessssssssesesssessssesssesssssssssssesesssssssssssnssssesssesssssnssnsessnnsesssssnes
Other NONMELAl MINING......ciiieerireeerreseeesesss s ssss s ssssee s s e et sesss s sesssssessesesssessesesssessesesssessssenssnsasnssnsessessnes
ECONOMIC CHARACTERISTICS OF THE METAL/NONMETAL MINING INDUSTRY ....ocoovvvrrrrereeeerrenenes 11
UNDERGROUND METAL/NONMETAL MINES THAT USE DIESEL POWERED EQUIPMENT .................. 1
INVENTORY OF DIESEL POWERED EQUIPMENT .....oviitrieerieereenessseessesessesessesesssssssssssssssssssssssssssssssssssssssssssssssssnes 14
IMISHA CENSUS DELA......c.cueueuiniieiieeeeeeest ettt sttt A e E st se et e e nn e 14
Dala fromM COMIMENTS......ccoiiiiiiieeisee sttt s s e st e e e et e et e sttt e s et et s st nn e s e e e s 17

LTI =T = = I IR T
LN (@510 O 1 1@\ T
SPECIFIC BENEFITS OF THE RULE

(@ 7= VA L= U
LUNQG CanCer RiSK REUUCLION..........cvriririreieeseeesisisesssteesesssesesessssesssssessssssssessssssssesssssesssssssssssssssssessesssssesesssnssnsesssssesssnes
Reduction of Acute Health Risks

V. COMPLIANGCE COSTS ... oiiiieteirirteieisesesasesesessastsssessssssssesssssessesssse s sesssssesssassessssesssssessesssssesssnssssessssssssesesssnssssessnssesssnen 32
LIMITS ON CONCENTRATION OF DIESEL PARTICULATE MATTER.....corereeee s 32
Compliance Strategy
Ceramic Filters ......coooervenecininene

Ventilation Upgrades
o 1 =TT
Industry Costs of the 400rc Micrograms/n? Concentration Limit (57.5060(a))
Industry Costs of the 160rc Micrograms/nt Concentration Limit (57.5060(D)) .........oovwvveeeeeeemmmmeseeeeereeeeeseessssssenn 53
Tota Yearly Costs of DPM Controls
NEWLY INTRODUCED ENGINES (57.5067) .....ccsuteurmerunsereseresesesssssssessssessssssssssssssssssssssssssessssessssssssssssssssssssssssssssssees 59
Factors Limiting Costs
UNit COSt ...
INAUSETY COSES ....c.ueeueestieesereese ettt ss s ees s e b bRt
EXTENSION APPLICATION (57.50B0(C)) ..eeueereueereerereereeerenseresssessssessessssessssessssessssssssssssssssesssssssssssssssssssssssesssssssssssnes 61
Unit Cost Estimate
0 S 0T PR
RESPIRATOR PROTECTION (57.5080(d)) ...e.eueeeeereereeermerreesresssesseseasesessessssessesessssesssssssssesessssssssssssssssssssssssessssssssssnes 64
Unit Cost Estimate
INAUSETY COSES ...v.veuiureeirerissieesesessestsesesss s ases et ssesssste s sesssessssssssssse e s st sse e sases e s sesassesesases s sesnsesaesssnses e sesnsesessenssnsesnssnsnssnen
DIESEL PARTICULATE MATTER CONTROL PLAN (57.5062).......ccctmutureeireueineieineneinessesessesessesssesssesssssssssssesnees 75
Unit Cost Estimate
INAUSETY COSES ....oueerteesreeeses s ses et ts s es bbb




FUELING PRACTICES (57.5065)......cccuerrreieiereereeresseseesessesssssssssssssssess s sssssssssssssssssssssss s sssssssssssssssssssesenas

MAINTENANCE TRAINING (57.5066(C)) ..ccvveeerererrererserereereseessssesssressesessessseens
UNit COSt ESLIMALES ...t ssssesesss s ssssse s ssssssesesssssssnens
INAUSETY COSES ...t
TAGGING AND EXAMINATION (57.5066(1)) ...ceveeereerereeeereerermerereerenserenserennens
UNit COSE ESLIMALES ...ttt
TOtal INAUSLIY COSES ...ttt snes
MINER HEALTH TRAINING (57.5070) ....ccvntureriereieresiresireneiseeseseesesessesseseneens
UNit COSt ESLMBEES .......cuirierereerereerereirensinese et bsees s bt sssenns
TOtal INAUSEIY COSL....c.cvcvieiecirieiseee e sseses
ENVIRONMENTAL MONITORING (57.5071) .....ccourrireerreeeireeeereesereereeeneneene
Estimated Sampling Cost per Mine Per Y €ar.......ccccoceverveeevenesesenenssssssesssneens
Unit Cost of Related ACHIVITIES........cvuiereecireeireiereeeseieeseee e
INAUSETY COSES .....uvvaeeeseesetsese s s sesse s es s es et R e E bR s et
DIESEL PARTICULATE RECORDS (57.5075) ....cvuoeureeerrreessseerssressssessssesssssssssssssssssssssesssssssssssssssssssssssssssssssssesssesns
Unit Costs
[NAUSETY TOTA COSES ....evueereereeereres s sesseses s sttt e
LS I OO
V. REGULATORY FLEXIBILITY CERTIFICATION AND ..ottt seas e ssasess st sssess s sssseens 109
FINAL REGULATORY FLEXIBILITY ANALY SIS ...ttt sesss s sssses st sssssessssssans 109
INTRODUCTION
DEFINITION OF A SMALL MINE ..ottt bbb bbb 109
SCREENING ANALY SIS ..ottt ses s ea e e b bbbttt 110
General Approach
Derivation Of COSES ANU REVENUES ..........coceuririreeirrerceseeisesessesesessssessesesssssasessssssesessssssssessssssssesssssessesssssessssssssssessnseses
ResUItS Of the SCreeniNg ANBIYSIS. ..ottt
FINAL REGULATORY FLEXIBILITY ANALYSIS
Need for, and ObjECtiVE Of, tNE RUIE ........oceeereee s
Significant Issues Raised in Response to the [Nitial RFA ... 114
Cost of Low Sulfur Fuel
Small Entitiesto Which the RUIE WIll APPIY ...ttt se s sanes
AREINALIVES CONSIABIEA. ...ttt a s bbb bbbt bbbttt
Projected Reporting, Recordkeeping, and Other Requirements of the Rule
Steps Taken to Minimize Impacts 0N SMall ENLIIES .......ccccviccereeeesess sttt sssssssssnees
V1. OTHER REGULATORY CONSIDERATIONS.......coetrteirtieirtireneisesesesiseis s ssese bbbt ssssseeas 124
THE UNFUNDED MANDATES REFORM ACT ..ottt sssssessssessssssssssssssssssssssssssessssssssssssssssssssessssees 124
NATIONAL ENVIRONMENTAL POLICY ACT ..oicrieireeireeeessesessesessesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssesns 124
EXECUTIVE ORDER 12630: GOVERNMENT ACTIONS AND INTERFERENCE WITH
CONSTITUTIONALLY PROTECTED PROPERTY RIGHTS......ci ottt sessesessessesesssessssesssssesnssnens 124
EXECUTIVE ORDER 12988: CIVIL JUSTICE REFORM .......ccoiiiirirereeireesessieissesessessssesessssessssessssssssssssssssesssnens 124
EXECUTIVE ORDER 13045: PROTECTION OF CHILDREN FROM ENVIRONMENTAL HEALTH RISKS
AND SAFETY RISKS....corerteireieiseise ettt b8 se bbbt bbb bbbt 124
EXECUTIVE ORDER 13084: CONSULTATION AND COORDINATION WITH INDIAN TRIBAL
GOV ERNMENTS.... ettt bbb a e b bbb bbbt 124
EXECUTIVE ORDER 13132 FEDERALISM .....ooiirieirieinteres sttt 125
VII. PAPERWORK REDUCTION ACT OF 19095 ......cooiiieirieirieeeseeseseisesesessisessssssssssse st ssssssssssssssesssssssssessssssssesas 126
INTRODUGCTION......cesttrureerermereseresesessessssssssessssssssssssssssssssssssssssssssessssssssssssssssssssssssassssssssssssesassssssssssssssssssnssssessssesssesssesns 126
DETAILS CONCERNING PAPERWORK BURDEN HOURS AND RELATED COSTS......ccoovneenmerereerenenens 126
SUMMARY OF PAPERWORK BURDEN HOURS AND RELATED COSTS.....ccccovurnrnreresereseseseessssessseensenens 127
REFERENCES........oootieirieertieenete sttt ess s sess s ssss s ses s ss s ss s s s s e s £ s e e E e s b ee e eea b ee s s se s s se s e e b ee et se e s ee et ensesrntesrntesnntesans 164



. EXECUTIVE SUMMARY

INTRODUCTION

Thisrule is desgned to reduce exposures of minersin underground meta/nonmeta
(MNM) minesto diesd particulate matter (DPM). Of dl groupsin the U.S. work force and
population at large, underground miners have by far the highest levels of DPM exposure.
MSHA fidd studies indicate that 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 workers in other occupationa groups. The DPM rule will reduce DPM exposuresin
underground M/NM mines to levels smilar to the highest exposure leves found in other
occupationa groups. These reduced DPM exposure levels will result in reductions in significant
hedlth risks of illness and premature death for underground miners.

This slandard for underground M/NM mines is a performance sandard, with aninterim
DPM concentration limit of 500 micrograms/n, followed by afind DPM concentration limit of
200 micrograms/n. MSHA assumes that these concentration limitswill be met by a
combination of ceramic filters and cabs on diesdl powered equipment and ventilation
improvements. New engines will also play asgnificant role in mesting the final concentration
limit, but MSHA projects that these engines will be replaced in the basdline, and so their costs
are not attributed to the rule.

Theruledso includes avariety of specific requirements. These include requirements for
newly introduced engines to be approved by MSHA or to meet listed EPA standards; a diesdl
particulate matter control plan; fueling practices; maintenance training, miner hedth training,
and recordkeeping of the training; tagging and examination of equipment with agpparent emisson
defects, environmenta monitoring; and maintenance of DPM records. The rule dso includes
provisons for a single extension of the deadline for the find concentration limit and for
respirator use under limited circumstances. Further discussion of regulatory compliance
measuresis provided in Chapter 1V of this document.

Section 101 of the Federal 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
Hexibility Act (RFA) smilarly requires regulatory agenciesto consder the impact of therule on
amdl entities. This REA and Regulatory Hexibility Andys's have been prepared to fulfill the
requirements of Executive Order 12866 and the RFA.



SCOPE: MINING SECTORSAFFECTED BY THE RULE

The M/NM Mine DPM Rule gpplies only to underground M/NM minesthat use diesdl
powered equipment. Thus, the rule applies only to aportion of al M/NM mines. MSHA data
indicate that there are 196 mines affected by thisrule, or 74 percent of al underground M/NM
mines. Underground M/NM mines account for 2.3 percent of all M/NM mines and 8.7 percent
of al M/NM miners. Of the mines affected by therule, 7 are large by SBA’s definition (more
than 500 employees), 77 are smal by MSHA'’ s definition (fewer than 20 employees), and the
other 112 are small by SBA’s definition and large by MSHA’ s definition. Further discussion of
mining sectors affected by the ruleis provided in Chapter |1 of this REA.

BENEFITS

MSHA’s DPM rule for M/NM mines will reduce a significant hedth risk to underground
miners. Thisrisk includes the potentid for illnesses and premature degth, as well asthe
atendant costs of therisk to the miners families, to the miners’ employers, and to society at
large.

Benefits of the rule include reductions in lung cancers. In the long run, as the mining
population turns over, MSHA estimates that a minimum of 8.5 lung cancer deeths will be
avoided per year. Note that this lower bound figure could significantly underesimate the
magnitude of the hedth benefits. For example the estimate based on the mean vaue of dl the
studies examined is 49 lung cancer deaths avoided per year.

Benefits of the rule will dso include reductionsin the risk of deeth from cardiovascular,
cardiopulmonary, or respiratory causes and reductionsin 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 substantid.

Further discussion of the benefits of the ruleis provided in Chapter 111 of thisREA.

COMPLIANCE COSTS
Summary of Costs
Yearly Industry Costs. The estimated total yearly cost® of thisfind ruleto the

underground M/NM mining industry is $25.1 million. Of these costs, $24.1 million (96 percent)
is atributable to controls to meet DPM concentration limits, and the remainder is for monitoring,

! Capital costs are discounted to the present and amortized over the life of the investment using an annual
discount rate of 7.0 percent.
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training, respirator protection, and recordkeeping. Further discusson of costs and their
edimation is provided in Chapter IV of this REA.

Initial Costs. The estimated capital outlays and other one-time costs imposed on M/NM
mine operators by this regulation are $40.5 million over thefirst two years. Because of phasing
of the requirements, amogt al of this ($40.1 million) occurs in the second year. Thereis,
however, some flexibility available to the mine operators. If these expenditures were Spread out
over thetime as evenly as possible, taking advantage of the available time frames to make the
investments (18 months for filters and cabs; 30 months for ventilation improvements), the $40.1
million would be adlocated as $22.7 million in the first year, $14.3 million in the second yesr,
and $3.1 million in the third year. With the $40.1 million occurring in the second yesr, initid
costs represent 35 percent of total costsin thefirst year and 90 percent of total costsin the
second year.

Costsby Mine Size. Of the yearly coststo M/NM mine operators, $17.7 million (70.6
percent) will be incurred by mines with 20 to 500 employees, $3.3 million (13.1 percent) will be
incurred by mines with over 500 employees; and $4.1 million (16.3 percent) will be incurred by
mines with fewer than 20 employees. Thus, usng SBA’sddfinition of “smdl,” smal mineswill
incur $21.8 million in yearly cogts (86.9 percent). Usng MSHA'’s definition of “smadl,” small
mines will incur $4.1 million in yearly costs (16.3 percent). Further discussion of costs by mine
gzeisprovided in Chapter V of this REA.

Changesin Cost Estimation from the Proposed Rule

This standard for underground M/NM minesis a performance standard, with an interim DPM
concentration limit of 500 micrograms/n, followed by afind DPM concentration limit of 200
micrograms/n™. The rule encourages mine operators to use any combination of a“toolbox” of
measures to meet these concentration limits. In the PREA%4 based on an optimizing approach, in
which the most cogt- effective additional measures were sdected for additionad DPM reductions
at each stage¥s MSHA assumed a specific set and sequence of control measures.

The interim standard would be met by replacing engines, ingtdling oxidation cataytic
converters, and improving ventilation; and

The find standard would be met by adding cabs and filters.

Comments on the PREA and data collected by MSHA since its publication indicate that
engine replacement is more expensve and filters are more effective than were previoudy
understood.

These changes in information have made filters much more cost effective rdative to
engine replacement. Accordingly, MSHA has gone back to the toolbox and rethought the
optimized compliance dtrategy. The revised compliance strategy, upon which MSHA basesits
revised estimates of compliance cogts, reverses the two most widdly used measures from the
toolbox. MSHA now anticipates that:



The interim standard of 500 micrograms/m3 will be met with filters, cabs, and ventilation;
and

Thefind standard of 200 micrograrns/m3 will be met with more filters, ventilation, and
such turnover in equipment and engines as will have occurred in the basdine.

This new gpproach uses the same toolbox and optimization sirategy that was used in the PREA.
Since relaive cogts are different, however, the tools used and cogts estimated are quite different.

I mpacts

Estimated yearly compliance costs are 0.675 percent of revenues of underground M/NM
mines that use diesdl powered equipment. Thisis not asignificant impact.

By mine Size, estimated yearly costs are 2.16 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 mines with over 500 employees.

MSHA has determined that compliance by the M/NM mining indudtry with the
requirements of thefina rule is both technologicaly and economicaly fessible.

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 sgnificant regulatory
action under Executive Order 12866.

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

Using SBA'’s definition of asmal mine, which is one employing 500 or fewer workers,
the estimated cost of the find rule on smal underground M/NM mines would be about $21.8
million. This estimated cost for these smdl underground M/NM mines, using SBA'’s criteria, is
equal to about 0.8 percent of their estimated annud revenues of gpproximately $2.7 billion.
MSHA has determined that the find rule would not have a significant economic impact on these
smdl mines, when consdered as a group.




However, MSHA has determined that the find rule would have a Sgnificant economic
impact on asubset of smal underground M/NM mines, using SBA’s definition: those with
fewer than 20 workers (which the Agency has traditiondly defined as smdl mines). This subset
of affected mines condtitutes a substantia number of small entities. For smal underground
M/NM mines which employ fewer than 20 workers, the estimated cost of the find rule would be
about $4.1 million. This estimated cogt for these smal mines, based on MSHA' s traditiond
definition, isequa to about 2.2 percent of their estimated annua revenues of approximeately
$189.3 million. The economic impact on these smal minesis larger than one percent of
revenues, and is therefore economicdly sgnificant. The Agency has prepared afind regulatory
flexibility andyss, asrequired by law, which explains the seps MSHA has taken to minimize
the burden on these small entities and jutifies the costs placed on them.

Conggtent with SBREFA, the Agency has attempted to minimize the compliance burden
on smdl mines. The Agency plansto provide extensive compliance ass stance to the mining
community. MSHA intends to focus these efforts on smaler metd and nonmeta operators,
induding training them to measure DPM concentrations and providing technica assstance on
available controls. The Agency will aso issue acompliance guide, continue its current efforts to
disseminate educational materids and software, and hold workshops to inform the mining
community.

MSHA' sregulatory flexibility certification and find regulatory flexibility andysis are
presented in Chapter V of this REA.



[I. INDUSTRY PROFILE

Thisindustry profile provides background information about the Structure and economic
characteridics 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 METAL/NONMETAL MINING INDUSTRY

MSHA divides the mining industry into two major segments based on commodity:
(2) cod minesand (2) metd and nonmeta (M/NM) mines. These segments are further divided
based on type of operation (e.g., underground mines or surface mines). MSHA mantansits
own data on mine type, Sze, and employment, and the Agency 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 congstently defined a small 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 Smal
Business Adminidration’s (SBA’s) criteriafor asmal entity—%4 for mining, 500 or fewer
employees¥s when determining arul€ s economic impact.

Tablel1-1 presents the total number of smdl and large mines and the corresponding
number of miners, excluding contractors, for the M/NM mining ssgment. The M/NM mining
segment congsts of meta mines (copper, iron ore, gold, slver, etc.) and nonmeta mines (stone
including granite, limestone, dolomite, sandstone, date, and marble; sand and gravel; and others
such as clays, potash, soda ash, sdit, talc, and pyrophyllite) AsTable I1-1 indicates, 98 percent
of dl M/NM mines are surface mines, and these mines employ some 90 percent of al M/NM
miners, excluding office workers. Table I1-2 presents corresponding data on the number of
independent contractors and their employees working in the M/NM mining segment.



TABLE I1-1: Distribution of M/NM Mine Operations and Employment (Excluding
Contractors) by Mine Type and Size?

Mine Type
Szeof
M/NM Mine”
Office Totd
Underground Surface Workers M/NM
Fewer Mines 134 9,635 - 9,769
Than 20
Employees
Employees 1,054 54,356 9,160 64,570
20 to 500 Mines 124 1,419 - 1,543
Employees
Employees 11,299 79,675 15,040 106,014
Over 500 Mines 7 18 - 25
Employees
Employees 4,594 16,836 3,543 24,973
All Mines 265 11,072 - 11,337
M/NM
Mines
Employees 16,947 150,867 27,743 195,557

&Source: U.S. Department of Labor, Mine Safety and Health Administration, Office of Standards, Regulations,
and Variances based on 1998 MS data, CM441/CM935L A cycle 1998/198. Data for Total Office workers from Mine
Injury and Worktime Quarterly (1997 Closeout Edition) Table 2, p. 6.

P 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 mines with over 500 employees.



TABLE I1-2: Digribution of M/NM Contractorsand Contractor Employment by Size of

Operation®
Contractors
Size of
Contractor®
Office
Underground Surface Workers Tota

Fewer Mines 399 2,783 - 3,182
Than 20
Employees

Employees 1,717 14,155 649 16,521
20to 500 Mines 36 349 - 384
Employees

Employees 1,639 17,979 802 20,420
Over 500 Mines - 3 - 3
Employees

Employees - 2,560 105 2,665
Tota Mines 434 3135 - 3,569
Contractors

Employees 3,356 34,694 1,556 39,606

2Source; 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 6, p. 21.

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

The M/NM mining sector consigts of about 80 different commodities including industria
mineras. Therewere 11,337 M/NM minesin the U.S. in 1998, of which 9,769 (86%) were
amal mines and 1,568 (14%) were large mines, usng MSHA' straditiona definition of small
and large mines. Based on SBA'’ s definition, however, only 25 M/NM mines (0.2%) were large

mines?

2 U.S. Department of Labor, MSHA, 1998 Final MIS data CM441 cycle 1998/198.

8




Thedatain Table I1-1 indicate that employment & M/NM minesin 1998 was 195,557, of
which 64,570 workers (33%) were employed by smal mines and 130,987 miners (67%) were
employed by large mines, using MSHA'’ s definition. Based on SBA's definition, however,
170,584 workers (87%) were employed by small mines and 24,973 workers (13%) were
employed by large mines. Using MSHA' s definition, the average employment is 7 workers at a
smdl M/NM mine and 84 workers at alarge M/NM mine Using SBA’s definition, there arean
average of 15 workersin each smal M/NM mine and 888 workersin each large M/NM mine.

Metal Mining

There are about 24 metd commodities mined in the U.S. Underground metal minesuse a
few basic mining methods, such asroom and pillar and block caving. The larger minesrely
more heavily on hydraulic drills and track-mounted haulage, and the smaler underground metd
mines rly more heavily on hand-held pneumatic drills

Surface metd mines normdly include drilling, blasting, and hauling; such processes are
typical in dl surface mines, irrespective of commodity types. Surface metal minesin the U.S.
rank among some of the largest minesin the world.

Metd mines condtitute 3 percent of al M/NM mines and employ 23 percent of dl M/NM
miners. Under MSHAstraditiond definition of asmal mine, 45 percent of metd mines are
amadll, and these mines employ 2 percent of al minersworking in metd mines. Usng SBA's
definition, 94 percent of meta mines are samdl, and they employ 53 percent of dl miners
working in metal mines”

Stone Mining

In the stone mining subsector, there are eight different sone commodities, of which
seven are further classified as either dimension stone or crushed and broken stone. Stone mining
inthe U.S. is predominantly by quarrying, with only afew dight variations. Crushed stone
minestypicaly drill and blast, while dimenson sone mines generdly use channd burners, drills,
or wire saws. Diesd powered-haulage is used to transfer the broken rock from the quarry to the
mill where crushing and Szing are done.

Stone mines condtitute 33 percent of dl M/NM mines, and they employ 41 percent of al
M/NM miners. Usng MSHA’s definition of asmal mine, 71 percent of sone mines are small,
and these mines employ 29 percent of dl miners working in sone mines. Usng SBA’s
definition, 99.9 percent of sone mines are smal, and they employ 99 percent of al miners
working in stone mines®

3 U.S. Department of Labor, MSHA, 1998 Final M1S data CM441 cycle 1998/198.

“ U.S. Department of Labor, Mine Safety and Health Administration, Office of Program Policy Evaluation,
Mine Employment Size-Average Employment 1998.

° U.S. Department of Labor, Mine Safety and Health Administration, Office of Program Policy Evaluation,
Mine Employment Size-Average Employment 1998.
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Sand & Grave Mining

Sand and grave, for congtruction, is generdly extracted from surface deposits using
dredges or draglines. Further preparation involves washing and screening. Asin other surface
mining operations, sand and gravel uses diesa- driven machines, such as front-end loaders,
trucks, and bulldozers, for haulage. The preparation of industrial sand and slicaflour involves
the use of crushers, bal mills, vibrating screens, and classfiers.

The sand and gravel subsector represents the single largest commodity group inthe U.S.
mining industry when the number of mining operationsis being consdered. Sand and gravel
mines comprise 57 percent of al M/NM mines, and they employ 22 percent of dl M/NM miners.
Using MSHA'’ s definition of asmal mine, 95 percent of sand and gravel mines are small, and
these mines employ 76 percent of dl minersworking in sand and grave mines. Usng SBA’s
definition, amost 100 percent of sand and gravel mines are smdl, and they employ
approximately 42,800 miners.®

Other Nonmetal Mining

For enforcement and Satistical purposes, MSHA separates sone and sand and gravel
mining from other nonmetd mining. There are about 35 other nonmetal commodities, not
including stone, and sand and gravel. Nonmetal mining uses awide variety of underground
mining methods such as continuous mining (Smilar to cod mining), in-Situ retorting, block
caving, and room and pillar. The mining method is dependent on the geologic characteristics of
the ore and host rock. Some nonmetal operations use kilns and dryersin ore processing. Ore
crushing and milling are processes common to both nonmetal and meta mining.

Aswith underground mining, thereis awide range of mining methods utilized in
extracting minerals by surface mining. In addition to drilling and blasting, other mining
methods, such as evaporation and dredging, are aso utilized, depending on the ore formation.

“Other” nonmeta mines comprise 7 percent of all M/NM mines, and they employ
14 percent of dl M/NM miners. Usng MSHA'’ s definition of asmall mine, 66 percent of other
nonmetd mines are smal, and they employ 12 percent of dl miners working in these nonmeta
mines. Using SBA'’s definition, 99 percent of other nonmeta mines are smdl, and they employ
92 percent of al minersworking in these nonmetal mines.”

6 U.S. Department of Labor, Mine Safety and Health Administration, Office of Program Policy Evaluation,
Mine Employment Size-Average Employment 1998.

" U.S. Department of Labor, Mine Safety and Health Administration, Office of Program Policy Evaluation,
Mine Employment Size-Average Employment 1998.
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ECONOMIC CHARACTERISTICSOF THE METAL/NONMETAL MINING
INDUSTRY

The vaue of dl M/NM mining output in 1998 was estimated at $40 hillion.2 Metd
mines, which include copper, gold, iron, lead, slver, tin, and zinc mines, contributed $17.8
billion. Nonmeta production was vaued at $22.2 hillion: $9.0 billion from stone mining, $5.2
billion from sand and gravel, and $8 hillion from other nonmetals such as potash, clay, and salt.

The end uses of M/NM mining output are diverse.  For example, iron and duminum are
used to produce vehicles and other heavy duty equipment, as well as consumer goods such as
household equipment and soft drink cans. Other metals, such as uranium and titanium, have
more limited uses. Nonmetals, like cement, are used in construction while salt is used as afood
additive and for road deicing in the winter. Soda ash, phosphate rock, and potash also have a
wide variety of commercia uses. Stone and sand and gravel are used in numerous industries and
extendvey in the congruction industry.

A detailed economic picture of the M/NM mining industry is difficult to develop because
most mines are either privately held corporations or sole proprietorships, or subsidiaries of
publicly owned companies. Privately held corporations and sole proprietorships are not required
to make their financid data available to the public. Parent companies are not required to
separate financid datafor subsdiariesin ther reports to the Securities and Exchange
Commisson. Asaresult, financid dataare available for only afew M/NM companies, and
these data are not representative of the entire industry.

UNDERGROUND METAL/NONMETAL MINESTHAT USE DIESEL POWERED
EQUIPMENT

The Metd/Nonmetal Mine DPM Rule gpplies only to underground M/NM minesthat use
diesdl powered equipment. Because most M/NM mines do not have the risk of exploson due to
methane gas that is present in coa mines, the adoption of diesdl power for equipment has been
unimpeded. Thus the rule covers most underground M/NM mines. Most of the exceptions are
amdl mines with fewer than 20 employees.

MSHA conducted a census of underground metal/non-metal mines to identify the number
of diesd powered machines used in these mines. MSHA ingpectors collected data from atota of
203 mines. They reported atotd of 4,081 pieces of diesd equipment and 18,922 employees.

A few of the minesin the data base were designated as non-producing. In developing
thisindugtry profile, therefore MSHA consulted the district offices to determine which mines
were not operating. MSHA then removed these mines from the data base. This adjustment
reduced the number of underground M/NM minesto 196. These mines reported 3,998 pieces of
diesdl equipment and 18,702 employees.

8 U.S. Department of Energy, Energy Information Administration, Annual Energy Review 1998, July 1999,
pp. 3, 6, 142, 144, 158, and 160.
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The adjusted data from this census, which are the basis for the andlysis of thisrule, are
shownin Tablell-3. Of the 196 mines, seven are large by SBA’s definition (500 or more
employees), and 77 are smal by MSHA’ s definition (fewer than 20 employees). Overal, about
74 percent® of underground M/NM mines use diesal equipment, but the proportion declines as
mine size decreases. Of mines with 20 to 499 employees, 90 percent use diesel equipment, but
only 57 percent of mines with fewer than 20 employees do.

TABLE I1-3: Underground Metal/Nonmetal Minesand MinersUsing Diesel Power ed
Equipment, by Mine Size Class

Size of Mine
Fewer Than 20 20to 500 More Than 500

Miners Miners Miners

Mines Miners Mines Miners Mines Miners
Number 77 811 112 11,360 7 6,531
Percentage of All 57% 77% 90% a 100% a
Underground M/NM
Mines and MinerLin
SzeClass
Percentage of All 39% 4% 5% 61% 4% 35%
Underground M/NM
Mines and Miners With
Died Equipment

#MSHA's census data indicate more mines and minersin this size class than does M SHA's industry database.

® Dataon all underground M/NM mines taken from Table |1-1.

Table 11-4 shows the number and sze digtribution of underground M/NM mines for
different commodity groups.*® These groupings differ according to the way the commodity lies
in the ground and in the mining techniques used. The sze digtribution of mines reflects these
underlying differences

® Since the data for all underground M/NM mines and underground M/NM mines using diesel equipment
came from different sources, these percentages may not be completely accurate. Neverthelessthe differencesin data
sources should make little difference for comparisons between mine size classes.

19 These groups closely approximate those suggested by Head in his comments on the proposed rule. (See
H. John Head, “Review of Economic and Technical Feasibility of Compliance Issues Relatedto: 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.)
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Stone mines'! have a broad size distribution, athough amajority of underground
stone mines (56 percent) have fewer than 20 employees.

Precious metals mines'? also have a broad size distribution, but fewer (only one third)
have fewer than 20 employees.

Other metals mines™ tend to be relatively large. Only about onein eight underground
base meta mines has fewer than 20 employees.

Evaporates mines™* as aclass are the largest of dl. None of this group has fewer than
20 employees.

Other mines'® are extremely smdll; al but one have fewer than 20 employees.

™ This group includes granite, lime, limestone, marble, and sandstone mines.

12 This group includes gold, platinum, and silver.

13 This group includes copper, iron ore, lead/zinc, molybdenum, uranium, and zinc.

4 This group includes gypsum, potash, salt, and trona.

15 This group includes borate, calcite, clay, gemstones, perlite, sand (industrial), shale, and talc.
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TABLE I1-4: Underground Metal/Non-Metal Mines Using Diesal Powered Equipment by
Commodity Group and Size Class

Size of Mine

Commodity
Group Totd

Fewer Than 20 to 499 500 or More

20 Miners Miners Miners
Stone? 54 42 1 97
Precious Metdls” 10 19 2 31
Other Metas® 4 25 2 31
Evaporates”’ - 25 2 27
Other® 9 1 - 10
TOTAL 77 112 7 196

#Includes Granite (1), Lime (4), Limestone (84), Marble (7), and Sandstone (1).

® | ncludes Gold (28),Platinum (1), and Silver (2).

¢ Includes Copper (8), Iron Ore (1), Lead/Zinc (8), Molybdenum (2), Uranium (2), and Zinc (10).
4 Includes Gypsum (6), Potash (3), Salt (12), and Trona (6).

®Includes Borate (1), Calcite (1), Clay (1), Gemstones (1), Perlite (1), Sand-Industrial (1), Shale (3), and Talc (1).

INVENTORY OF DIESEL POWERED EQUIPMENT
MSHA Census Data

For purposes of andysis of costs, diesel powered equipment in underground metal/non-
meta minesis classfied into two principd types

Production Equipment. Production equipment is characterized by relatively
continuoudy operation under heavy engine load. Haul trucks, loaders, and jumbo
drills are examples of production equipment. Production equipment uses diesdl
engineswith awide range of horsepower. Accordingly, for DPM control and costing
purposes, MSHA has divided production engines into two size classes:

= Greater than 150 horsepower, and

= 150 horsepower or less.
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Support Equipment. Support equipment is characterized by intermittent (and
typicaly infrequent) operation, usudly under relatively light engine load. Types of
support equipment include roof bolters, anfo trucks, water trucks, personnd transport,
and maintenance vehicles.

Table 11-5 summarizes diesd powered equipment by type of equipment category, minesize
class, and commodity being mined.

15



TABLE 11-5: Number of Diesdl Enginesin Underground M/NM Mines by Mine Size Class,
Commaodity Group, and Equipment Type

Sze of Mine
Commodity Type/hp of Equipment Total
Group
<20 20-499 >500
Miners Miners Miners
Stone Product. >150 hp 234 358 16 608
Product. <150 hp 26 40 1 67
Support 237 321 23 581
TOTAL 497 719 40 1,256
Gad Product. >150 hp 4 125 48 177
Product. <150 hp 12 110 51 173
Support 8 223 161 392
TOTAL 24 458 260 742
Base Metal Product. >150 hp 14 257 30 301
Product. <150 hp 4 71 49 124
Support 25 416 138 579
TOTAL 43 144 217 1,004
Evaporates Product. >150 hp - 130 3 133
Product. <150 hp - 114 23 137
Support - 528 160 688
TOTAL - 772 186 958
Other Product. >150 hp 11 - - 11
Product. <150 hp 7 15 - 22
Support 2 - - 2
TOTAL 20 15 - 35
TOTAL Product. >150 hp 263 870 97 1,230
Product. <150 hp 49 350 124 523
Support 272 1491 482 2,245
TOTAL 584 2,711 703 3,998
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Production equipment with large diesdl engines (over 150 hp) makes up 31 percent of
diesd powered equipment in underground M/NM mines. Production equipment with large
diesdl enginesisalarger proportion (45 percent of dl diesdl equipment) in mines with fewer than
20 employees and a smaller proportion (14 percent) in mines with over 500 employees. By
commodity group, the largest proportions of diesd enginesin large-engine production equipment
are in stone (48 percent), and the smallest proportions are in evaporates (14 percent).

Production equipment with small diesdl engines (150 hp or less) makes up 13 percent of
diesd powered equipment in underground M/NM mines. The proportion of al diesd engines
represented by these enginesis smaller (8 percent) in mines with fewer than 20 employees and
larger (18 percent) in mines with over 500 employees. By commodity group, production
equipment with small diesd enginesis the highest proportion of dl diesdl enginesin other mines
(63 percent) and gold mines (22 percent); they make up the smalest proportion in stone (5
percent).

Support equipment makes up amagority (56 percent) of adl diesd powered equipment in
underground M/NM mines. Support equipment isasmaler proportion (47 percent) of dl diesdl
equipment in mines with fewer than 20 employees and alarger proportion (69 percent) in mines
with over 500 employees. By commodity group, support equipment makes up the highest
proportion of diesdl equipment for evaporates (72 percent) and the smallest proportion for
“other” (6 percent) and stone (46 percent).

Data from Comments

Comments on the proposed rule included results from a survey of M/NM mines® The
results include an extrapolated industry estimate of 6,666 pieces of diesel powered
equipment? two thirds more machines than found in MSHA’s census. MSHA hasreviewed
Head's survey instrument and results, MSHA has concluded that the apparent discrepancy stems
from differencesin the questions asked and thusin the extent of coverage in the equipment. In

particular:
MSHA asked explicitly about the number of pieces equipment actudly in use.

Head asked a broader question that encompassed all of the diesel powered equipment
inamine

Mines do not use al the diesdl powered equipment that they possess on any given day.
The difference between the equipment actualy used to operate amine and the total amount of
equipment in amine is accounted for by two classes of back-up equipment:

16 H. John Head, “Review of Economic and Technical Feasibility of Compliance Issues 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, 1990.
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Spare equipment represents areserve that may be used if the front-line equipment
breaks down or is out of service for planned magjor maintenance. Such equipment
may be older and/or less productive than regularly used equipment, or it may be
amilar but smply not needed on any given production day. Spare equipment requires
DPM emission controls only to the extent that it is actualy used, and costs can be
minimized by gppropriate fleet management.

Disused equipment is older equipment thet will not be used in production. It may be
used as collaterd for loans, it may be a source of spare parts, or it may remainin a
mine Ssmply because nobody has bothered to remove it. Mine operators will not
bother to put controls on disused equipment.

In order to estimate the proportion of sparesthat amineislikely to need, MSHA
reviewed and andyzed the ventilation plans of asample of M/NM mines. Thisandyss
suggested that a factor of about one third was a reasonable allowance for spares and that
additiona equipment was likely to be disused. Similar numbers are so obtained by arough
rule of thumb? splitting the difference between MSHA'’s count and Head' s estimate. Thus
MSHA'’sandysis of costs adopts the assumption that an additiona 1,333 pieces of diesd
equipment are operated as spares in underground M/NM mines, and this spare equipment needs
to be appropriately equipped with DPM controls.
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1. BENEFITS
INTRODUCTION

MSHA’s DPM rule for M/NM mines will reduce a Sgnificant hedlth risk to underground
miners. The benefits of reducing this risk indude areduction in the incidence of illness and
premature desth, as well as areduction in the attendant costs to the miners employers, their
families, and society a large.

MSHA estimates that approximately 18,700 miners who work in underground M/NM
mines are exposed to diesel emissions'” and thus are affected by thisrule. Of these 18,700
miners, MSHA estimates that approximately 9,400 work in underground areas and that, among
these, approximately 60 percent? or 5,611? work in production or development aress, including
haulageways, like those for which MSHA has collected measurements of DPM concentration.

The risks that are addressed by this rule arise because underground miners who work
with diesd powered equipment are exposed to extremely high concentrations of the very small
particles produced by enginesthat burn diesd fuel. Diesd engines have the advantages of
providing excellent mohility and afull range of power for al types of equipment, while avoiding
the explosive hazards associated with gasoline. Underground mines are confined spaces,
however. Despite ventilation requirements, they can accumulate sgnificant concentrations of
particles and gases? both those produced by the mine itsdf (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 creete adverse hedlth effects.
Environmentd regulationsin effect for some years dready redrict the exposure of the generd
public to particles less than 10 micronsin diameter. Moreover, as discussed in part 111 of the
preamble, evidence collected in recent years indicates that much of the hedth hazard is due to
the smallest particles. Since arborne particles less than 2.5 micronsin diameter have
specificaly been identified as posing sgnificant hedlth problems, further environmental
regtrictions have recently been established to limit public exposure to particles of thissze
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 Environmental 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 dudts (e.g., silica) is controlled, there are no current restrictions specificaly on
occupationd exposure to DPM. Moreover, EPA’ s rules limiting the particulate output of new
diesdl engines offer little progpect of immediate help, since the mining indusiry has a fleet of
enginesthat largely predate these rules, and EPA’ s rules do not directly apply to engines used
underground.

17 See TableI1-1 and Table 11-3in Chapter 11 of this REA.
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In evauating the hedlth risks that underground miners currently face (and thus the
potentid benefits of controlling that risk), it is particularly significant to note that the exposures
of underground miners condtitute a specia and exceptiona class. Among al groupsinthe U.S.
work force and population at large, underground miners are 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 Table11-1 of the preamble, median DPM concentrations observed for
underground miners range up to 200 times as high as average environmental exposuresin the
most heavily polluted urban areas and up to 10 times as high as median exposures estimated for
the most heavily exposed workers in other occupationa groups.

SPECIFIC BENEFITSOF THE RULE
Overview

Asdescribed in detail in MSHA’srisk analysis (part 111 of the preamble), the available
scientific information indicates that miners exposed to the extremely high DPM concentrations
found in underground mines are a sgnificant excessrisk of experiencing three kinds of materiad
impairment to their hedth:

Increased risk of lung cancer has been linked to chronic occupationa DPM exposure.
Although the scientific community has not established a definitive dose-response
relaionship for DPM and lung cancer, the existence of ardationship is being
recognized:
=  NIOSH has concluded that miners are at an devated risk of contracting lung
cancer as aresult of the very high exposures of this population to DPM.

* NIOSH has a0 resffirmed its 1988 recommendation that whole diesdl
exhaust be regarded as a“potentia occupationd carcinogen,” and that
reductions in workplace exposure be implemented to reduce cancer risks.

* TheInternational Agency for Research on Cancer declared that “diesdl engine
exhaust is probably carcinogenic to humans...”

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

» |n1999, ACGIH revised its notice to recommend a 50 micrograms/n? limit.

= Germany already regulates exposure to diesd particulate, and Canadaiis
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,
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»  Reduced lung function,
» Headaches, nausea, and/or vomiting, and
= Chest tightness and wheeze.

Besides being potentidly debilitating, such effects can distract miners from their
respongbilitiesin ways that could pose safety hazards for everyone in the mine.

Currently available scientific evidence may not be sufficient to generate definitive dose-
response estimates for exposure to DPM. MSHA believes, however, that evidence of adverse
hedlth 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, entall considerable uncertainty, as they vary consgderably 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 outsde of the range of data on which the models are estimated. These
sudies, and the resulting estimates, are described in greater detail in part 111 of the preamble.
The sdient points of the studies for benefit estimation can be summarized asfollows:

Johnston’ s estimates are based on a cohort study of cod minersin minesthat did and
did not use diesdl powered equipment. In the Johnston modds, cumulative DPM
exposureis lagged by 15 yearsto reflect the long latency period of lung cancer.
Johngton estimated the exposure-response relationship using two modd structures:
= A*“mine-unadjusted” mode used only cumulative DPM exposure and miner
characterigtics as explanatory variables for lung cancer.
= A“mine-adjusted” mode aso identified the specific mines as explanatory
variables.

Saverin' s estimates are based on a cohort study of potash miners, with comparisons to
lung cancer ratesin the generd population. Saverin used two data sets.
= Thefull cohort of underground miners, and
= A subcohort of miners who had worked underground, in relaively stable jobs,
for a least 10 years.

Saverin aso used two datistical specifications for his modes:

18 Johnston, et al., 1997.
19 Saverin, etal., 1999.
20 Steenland, et a., 1998.
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= A Poisson modd specification, and
= A Cox modd specification.

Steenland' s estimates are based on a study of exposures in the trucking industry.
Steenland used two lag Structures:

= Anunlagged modd specification, and

= A modd specification with cumulative DPM exposure lagged by 5 years.

Steenland dso used two Satistica specifications for his models:
» A logisic modd specification usng alinear cumulative dose term, and
= A logisic 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 modd to underground mines requires extrapolation far outside the range of exposures
on which the model was estimated, which is a problematic procedure. The fact that the linear
and logarithmic specifications yield very different results highlights the uncertaintiesinvolved in
such extrapolation. Nevertheless, the results do fdl just outside the range of estimates from the
other models, and the two specifications bracket most of the other estimates rather
symmericdly. Thus, while Steenland’ s results probably should not be given much weight as
edimates 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 Sudies. These results are presented in the form
of an excess lifetime risk from a cumulative occupationa exposure over aworking life. Thet is,
the occupational DPM exposure is assumed to be cumulative over 45 years (beginning at age
20), and the excess risk of dying from lung cancer (i.e., risk above that of an occupationdly
unexposed worker) is accumulated from age 20 through age 85?7 a span of 65 years. Tablelll-1
presents the excess risk per 1,000 occupationaly exposed workers at two points along the
exposure-response function estimated by each modd:

Lifetime exposure to DPM at a concentration of 808 micrograms/nT (the average
current level measured by MSHA in underground production and devel opment areas),
and

Lifetime exposure to DPM a a concentration of 200 micrograms/nT (the maximum
level estimated by MSHA under therule).

Tablel11-1 dso shows the reduction in excess risk (as estimated by each model) that
would result from lowering the lifetime DPM exposure rate from 808 micrograms/nt to 200
micrograngn®. The estimates of lifetime excess lung cancer rates shown in Table 111-1 fdl into
severd rather distinct groups.

Saverin'sfull cohort Poisson model and both of Steenland’ s logarithmic models
esimate:



" Relativelzy low?! current excess lung cancer risks (83 to 103 per 1,000
affected™ miners),

= Rdatively low excess lung cancer risks with the rule (15 to 68 per 1,000), and

» Rdatively smal reductionsin risk (34 to 68 per 1,000).

2! These estimates are low relative to other estimates for underground M/NM mines. All of theserisksare
extremely large relative to any other occupational group than underground miners or any other rule on DPM.

22 The affected miners are underground miners at mines using diesel equipment, who are occupationally
exposed to DPM for 45 years at amean concentration of 808 microegrams/nt.
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Table I11-1: Estimates of Lifetime Excess Risk of Lung Cancer Death at Current and
Controlled DPM Concentrationsin Underground M/NM Mines

Edimate of Lifetime
Excess Lung Cancer
Deaths per 1,000
Model Occupationdly
Exposed Workers®
Study
Dataand With
Structure Specification Current” Rule® Change
Johnston Mine-unadjusted 830 513 317
Mine-adjusted 800 313 487
Saverin Full Cohort Poisson 83 15 68
Cox 577 71 506
Subcohort Poisson 693 94 599
Cox 802 182 620
Seenland Unlagged Smple Cumulive 779 145 634
Exposure
Log of Cumulaive 103 68 35
Exposure
5-Yr. Lag Smple Cumulative 771 159 612
Exposure
Log of Cumulaive 101 67 34
Exposure
Averages Median All Studies 693 145 548
Mines Only 693 182 511
Mean All Studies 554 162 392
Mines Only 631 198 433

&Source: Preamble Table 111-7. Assumes 45-year occupational exposure from age 20 to retirement at age 65.
Lifetimerisk of lung cancer adjusted for competing risk of death from other causes and calcul ated through age 85.

b Average measurement of 808 miligrams/nt DPM.

® Estimated at 200 miligrams/n? DPM.
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Saverin’sfull cohort Cox modd estimates:
= A medium (relative to other estimates) current excess lung cancer risk (577
per 1,000 affected miners),
= A low excess lung cancer risk with the rule (71 per 1,000), and
= A medium reduction in risk (506 per 1,000).

Both of Johnston’s models estimate:
= High current excess lung cancer risks (800 to 830 per 1,000 affected miners),
= High excess lung cancer riskswith the rule (313 to 513 per 1,000), and
=  Medium reductionsin risk (317 to 487 per 1,000).

Both of Saverin's subcohort models and both of Steenland’ s linear models estimate:
= High current excess lung cancer risks (693 to 802 per 1,000 affected miners),
= Low to medium excess lung cancer risks with the rule (94 to 182 per 1,000),
and
= Largereductionsin risk (599 to 634 per 1,000).

Severd congderations appear to be germane for assessment of this range of estimates of
excess risk and risk reduction:

Since they are restricted to miners with rdatively stable job histories, Saverin's
subcohort data may 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 gppears 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 estimated. Asaresult, these estimates are subject to a high degree of
uncertainty, which suggests that they be trested 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 actudly lies.

Benefit Estimates. Since exposure data were collected in production and devel opment
areas of M/NM mines, the number of M/NM miners in underground mines that work in such
areas (5,611) appears to be areasonably conservative number?® on which to base an estimate of
the benefits of the rule. The total number of miners who regularly work underground in these
mines (9,400) is an upper-bound estimate. Table I11-2 summarizes the benefits estimated over
three different time frames:

2 Using 5,611 as the number of miners who benefit from the rule assumes zero benefitsrelated to lung
cancer for the 3,789 other M/NM miners that work in underground areas of mines, aswell as an additional 8,300
M/NM miners who have some exposure to DPM.
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Lifetime benefits for the population of miners currently working;
One-year benefits for a population of miners working at any onetime; and

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

The estimated benfits of the rule in terms of lung cancers avoided over the lifetimes of
these miners are as follows:

Benefits probably fall within the range of 1,779 to 3,361%* lifetime excesslung
cancers avoided.

A point estimate, based on mean values of the risk reduction estimates, is 2,200%°
lifetime excess lung cancers avoided.

A possible lower bound, based on Saverin (full cohort, Poisson) is 382%° lifetime
excess lung cancers avoided.

A possible upper bound, based on Saverin (subcohort, Cox) and al underground coal
miners exposed to DPM is 5,828?" lifetime excess lung cancers avoided.

241,779 lifetime cases = (317 cases/1,000 miners) x (5,611 miners); 3,361 lifetime cases = (599 cases/1,000
miners) x (5,611 miners)

25 2,200 lifetime cases = (392 cases/1,000 miners) X (5,611 miners)

26 382 |ifetime cases = (68 cases/1,000 miners) x (5,611 miners)

27 5,828 lifetime cases = (620 cases/1,000 miners) X (9,400 miners)
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Tablelll-2: Lung Cancer Reduction Benefits of Rule

Reduction Total
Range Study Time Frame Miners per 1,000 Reduction
Upper Saverin, Lifetime® 9,400 620 5828
Bound subcohort
Cox
One-Yea” o)
Long-Run Annual® 130
Middle Saverin, subcohort | Lifetime® 5611 599 3,361
Range Poisson
One-Yea® 52
Long-Run Annual® 75
Saverin, full cohort Lifetime® 5611 506 2,839
Cox
One-Y ea® a4
Long-Run Annual® 63
Johnston, Lifetime® 5611 487 2733
mine-adjusted
One-Yea® 42
Long-Run Annual® 61
Mean, all studies | | jtefime? 5611 302 2,200
One-Yea” A
Long-Run Annual® 49
Johnston, Lifetime® 5,611 317 1,779
mine-unadjusted
One-Yea" 27
Long-Run Annual® 40
Lower Saverin, Lifetime® 5,611 68 382
Bound full cohort
Poisson
One-Yea® 59
Long-Run Annual® 85

aSource; Tablelll-1
b | ifetime value divided by 65.

¢ Lifetime value divided by 45.
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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 a cohort of 5,611 miners are as

follows

One-year benefits probably fall within the range of 27 to 5228 excess lung cancers
avoided.

A point estimate of one-year risk, based on mean values of the risk reduction
estimates, is 34%° excess lung cancers avoided.

A possible lower bound for one-year risk, based on Saverin (full cohort, Poisson) is
5.9%° excess lung cancers avoided.

A possible upper bound, based on Saverin (subcohort, Cox) and al underground
M/NM miners exposed to DPM is 90°* excess lung cancers avoided.

In the long run the average annud 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. As the cumulative benefits to successve generations of
miners build up, the estimates of annua benefits will gpproach (and in 65 years are estimated to
reach) the following steady-state values:.

Long-run annua benefits probably fal in the range of 40 to 75°2 lung cancers
avoided.

A point estimate for long-run annua benefitsis 49> lung cancers avoided.
A possible lower bound for long-run annual benefits is 8.5 lung cancers avoided.

A possible upper bound for long-run annual benefitsis 130°° lung cancers avoided.

28 27 one-year cases = (317 lifetime cases/1,000 miners) x (5,611 miners) / (65 years); 52 one-year cases =
(599 lifetime cases/1,000 miners) x (5,611 miners) / (65 years)

29 34 one-year cases = (392 lifetime cases/1,000 miners) x (5,611 miners) / (65 years)
30 59 one-year cases = (68 lifetime cases/1,000 miners) x (5,611 miners) / (65 years)
31 90 one-year cases = (620 lifetime cases/1,000 miners) x (9,400 miners) / (65 years)

32 40 cases = (317 lifetime cases/1,000 miners) x (5,611 miners) / (45 years); 75 cases = (599 lifetime
cases/1,000 miners) x (5,611 miners) / (45 years)

33 49 cases = (392 lifetime cases/1,000 miners) X (5,611 miners) / (45 years)

34 8.5 cases = (68 lifetime cases/1,000 miners) x (5,611 miners) / (45 years)

35 130 cases = (620 lifetime cases/1,000 miners) x (9,400 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 higtorical cumulative exposure to DPM among the veteran workforce. Since
the average latency period for lung cancer is about 20 years, the full leve of even theinitid
benefit associated with a DPM concentration of 200 microgram/n™ may not be seen before then.

Reduction of Acute Health Risks

Estimation Procedures. Unlike the case of lung cancer, acute hedth 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 M/NM mine exposure to DPM, therefore, requires making severd
assumptions that are discussed below. These assumptions reved the uncertaintiesinvolved 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 same risks
asa 24-hour exposureto an extra 1 microgram/me of PM 25. Thisassumption
implies that a 24-hour time-weighted average (TWA24) poses the same risk regardless
of how the exposure is distributed over time. That is, athree-fold changein
concentration is offset by a an opposte three-fold change in length of exposure. This
assumption is probably conservative in the sense that miners are likely to inhale more
than one third as much during an 8-hour shift, when they are actively working, as
during a 24-hour day, which includes deeping. However, thereis condderable
uncertainty about the relative risks of acute effectsin the two exposure patterns. Itis
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 0? which exposure pattern poses the grester risk.

Exposureto any level of DPM posesat least asgreat arisk asexposureto a
comparablelevel of PM , 5. Thisassumption is plausible in the sense that dmogt dl
DPM isaso PM3 5, and the ambient dust studies found no acute risks associated with
high concentrations of larger particulate matter. Nevertheless, the condtituent
elements of the PM> 5 in the study are not known, and they could include some rather
harmful pollutants. There are dearly subgtantid uncertainties in assuming that size of
particulate matter doneis responsible for pecific acute hedlth risks.
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The population of minersisat the same general leve of risk asthe population as
awhole exposed to PM » 5 in the studies. Thisassumption is particularly
problematic, sSince acute risks are likely to be exacerbated in populations thet are
aready vulnerable because of hedlth conditions. The population of miners has
different demographic and health characteristics than the study populations. Miners
who smoke tobacco and/or suffer from various respiratory ailments (which many
miners do) fall into groupsidentified as likely to be especialy senstive to PM» s and
related acute mortadity risks. Nevertheless, the genera population dmost certainly
contains persons who are more vulnerable than any miner. The proportions of miners
who are epecidly senstive to the acute risks of DPM or PM» 5, aswell asthe degree
of their sengtivity, are largely unknown. Thusthere are subgtantid uncertaintiesin
extrgpolating from studies of the generd population to risks of miners.

While these assumptions allow 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? excessrisk as a percent of
basdinerisk? 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 interval as alower-bound estimate of the risk reduction that may result from the rule.

The methodology used to estimate acute risks is Smilar to that used for lung cancer. It
invalves measuring the relative risk at measured DPM concentrations and at DPM concentrations
projected under therule. The reduction in rdative risksis attributed to the rule. Because of the
uncertainties in interpreting the rdaive risk functions thet are impliait 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
andysis of mortality 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 equivaent to:

36 Schwartz, et al.

37 schwartz found a 2.1 percent increase in mortality from IHD associated with each increment of 10
micrograms/m” in the daily concentration of PM ;5. The lower 95 percent confidence interval bound of 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 5. The lower 95 percent confidence interval bound of 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/m3 in the daily concentration of PM 5. Thelower 95 percent confidence interval bound of was 1.8
percent, yielding an incremental relative risk factor of 1.018.

40 A reduction of 608 micrograms/nt in the concentration of DPM. Thisfull reduction in DPM
concentration is applicable only to the 5,750 mi ners who work in mines that use permissible diesel face equipment.
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About one third of the basdline mortdity rate*? for IHD;
About one fifth of the basgline mortality rate*® for COPD; and
Nearly half of the basdline mortality rate™ for pneumonia

Sensory Irritation and Respiratory Symptoms. The sensory irritation and respiratory
symptoms caused by DPM at concentration levels found in underground are clear to casua
observation. The estimated association between PM» 5 and acute lower respiratory symptoms
vaieswiddy.*® 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 reative risks
produces estimates of risk reduction equivalent to more than three times*® the basdine rate.

Summary

Benefits of the rule include reductionsin lung cancers. Inthe long run, asthe mining
population turns over, MSHA egtimates that aminimum of 8.5 lung cancer degths will be
avoided per year.*’

Benefits of the rule will dso include reductionsiin 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 reductionsin the risk of sensory irritation and respiratory
symptoms are likely to be substantid.

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/n'.

420,32 = (1.014)(%8730 . 1
430.22=(1.01)(6%830 _ 1
044 = (1.018)%30 _ 1

5 Anincrease of between 15 percent and 82 percent in acute lower respiratory symptoms was associated
with each incremental increase of 20 micrograms/ nt in 24-hour concentration of PM 25 inthe ambient air (assumed
equivalent to an increase of 60 micrograms/nt in 8-hour concentrationsin mines). The lower bound of risk yields
anincremental relativerisk factor of 1.15.

46 319 = (1_15)(608/60) -1

" This lower bound figure could significantly underestimate the magnitude of the health benefits. For
exampl e the estimate based on the mean value of all the studies examined is 49 lung cancer deaths avoided per year.
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IV.COMPLIANCE COSTS

This chapter anayzes compliance costs for the underground metal/non-metd mining
industry asawhole. Impacts for large and small underground metal/non-meta mines will be
addressed in Chapter V.

LIMITSON CONCENTRATION OF DIESEL PARTICULATE MATTER
Compliance Strategy

Comments. Comments made in response to the PREA indicated that, for avariety of
reasons, MSHA had substantially understated the costs of controlling DPM. The most
comprehensive comments along these lines were by Head.*® Among his comments, Head argued
that:

MSHA had understated the number of diesd unitsin underground M/NM mines by
more than 50 percent;

MSHA had undergtated the cost of replacement engines by up to one third and had
omitted entirely additiond ingdlation cogts that ran as high asthreetimes MSHA'’s
cost estimate for engines,

MSHA had understated costs of filters on larger engines by 20 percent;
MSHA had understated costs of vehicle cabs by about 60 percent; and

MSHA had understated the number of ventilation upgrades by 20 percent to 40
percent and had entirely omitted mgjor ventilation improvements needed by about
one third of the mines

Based on his own numbers, Head estimated compliance costs to be three times as high as
MSHA'’s edtimate in the PREA.

The issue of the number of diesel units was addressed in Chapter [1. Other issuesraised
by Head will be addressed in specific Situations below. A key factor associated with the much
higher costs estimated by Head, however, was an issue on which Head meticuloudy conformed
to MSHA’s numbers but not MSHA'’s conceptua approach. MSHA' s toolbox approach entails
selecting the least-cost combination of measures to achieve compliance. If the rlative prices of
different measures change, the least-cost combination of control measures will change

8 H. John Head, “Review of Economic and Technical Feasibility of Compliance Issues 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, 1990.
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correspondingly. Although Head' s estimates of relative costs of various compliance measures
differed sharply from MSHA'’s estimates, he neverthdessexactly replicated MSHA's
assumptions about how many pieces of each kind of diesd equipment would be controlled, how
they would be controlled, and the sequence in which controls would be used. By falling to use
the toolbox drategy and adjust the combination of control measures to optimize their mix with
respect to his different relative costs, therefore, Head based his total cost etimates on an
ineffident and artificid high-cost mix of compliance measures. Consequently, Heads total costs
were serioudy overstated.

Concentration Limitsand the Toolbox. This standard for underground M/NM minesis
a performance standard, with an interim total carbon (TC) concentration limit of 400t ¢
microgramg/n, followed by afina concentration limit of 160r c microgramg/n.*® Therule
encourages mine operators to use any combination of a*“toolbox” of measures to meet these
concentration limits. For cost estimation purposes, however, MSHA assumed a specific set and
sequence of control measures. Specificaly, MSHA assumed that:

The interim standard would be met by replacing engines, indtdling oxidation cataytic
converters, and improving ventilation; and

The fina standard would be met by adding cabs and filters.

Both the generd strategy and the specific proportions of diesdl powered equipment to be
controlled by each measure were based on an optimizing approach, in which the most cost-
effective additional measures were sdected for additiona DPM reductions at each stage.

MSHA agrees with the mgor thrust of Head' s comments as they pertain to the rdative
cogts of control measures. Substantiadly the most important of Head' s changesisto makefilters
much cheaper relaive to engine replacement. At the same time, data collected by MSHA since
publication of the PREA indicate that filters are more effective than was previoudy understood.
Thisfinding has further enhanced the cost-effectiveness of filters relative to engine replacement.

These changes in information have caused MSHA to go back to the toolbox and rethink
the optimized compliance strategy. The revised compliance strategy, upon which MSHA bases
the revised estimates of compliance cogsts, reverses the two most widely used measures from the
toolbox. MSHA now anticipates that:

The interim standard of 400r ¢ micrograms/nT will be met with filters, cabs, and
vertilation; and

Thefina standard of 160y ¢ micrograms/n™ will be met with more filters, ventilation,
and such turnover in equipment and engines as will have occurred in the basdine.

49 400rc micrograms/nt and 1607 micrograms/nt are equivalent to 500 micrograms/n DPM and 200
micrograms/nt DPM, respectively.
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This new gpproach uses the same toolbox and optimization strategy that was used in the PREA.
Since relative cogts are different, however, the tools used and costs estimated are quite different
than those in the PREA.

Ceramic Filters

Unit Cost of Ceramic Filters. MSHA'’s estimates of costs for controlling DPM
emissions with ceramic filters®® are based on the following data and assumptions:

Installation Cost of Ceramic Filters. MSHA estimates, based on its current
knowledge of prices manufacturers of aftertrestment devices have charged, that the
initid cogt of ingdling these devices? and the replacement cost? will be

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

= $12,500 for aceramic filter for an engine of more than 150 hp. °2

Production Days and Shifts. MSHA estimates that underground M/NM mines will
operate an average of 300 production days per year. Table V-1 shows the mean shifts
and hours per shift, which were computed using datafrom MSHA’s census. These
data indicate that:
= Large mines operate an average of 2.5 shifts per day for 24 hours per day;
=  Medium sized mines operate an average of 1.9 shifts per day for an average of
17.3 hours per day, and
= Smadl mines operate an average of 1.2 shifts per day for an average of 10.7
hours per day.

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

®! Thisincludes all support equipment aswell as |less powerful production equipment.

®2 The cost estimate in the PREA was $10,000. MSHA has increased this cost estimate following
comments by Head that the very large engines found in M/NM mines would require more expensive filters.
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TablelV-1: Parametersfor Replacement and Regeneration of Ceramic Filterson Diesdl
Power ed Equipment in Metal/Nonmetal Mines

Mine Employment Size Class
Fewer
Than 20 20to 500 Over 500
Production Days/Y ear 300 300 300
Production Average 12 19 25
Shiftsand Shifts/Day
Hours
Average 10.7 173 240
Hours/Day
Useful Life Production 30 Months 18 Months 1Year
of Filter Equipment
Until
Replacement® Support 5Years 3Years 2Years
Equipment
Filter Production 150 300 300
Regenerations Equipment
per Yea®
Support 75 150 150
Equipment

@ Based on 7,200 hours prior to replacement for large mines; 7,785 hours prior to replacement for medium:
sized mines; and 8,025 hours prior to replacement for small mines.

P Based on up to 25 hours of operation between regenerations.

Equipment Operation. MSHA estimates that:
= Production equipment operates for dl of the production hoursin each shift,
and
= Support equipment operates for half of the production hoursin each shift.>®

Frequency of Filter Replacement. Based on MSHA’s experience and information
from filter manufacturers and other sources, MSHA estimates that a ceramic filter has
auseful life of at least 8,000 hours of operation.> Based on the mean annua
production hours shown in Table V-1, MSHA estimates conservatively that:

>3 No one duty cycle characterizes support equipment. Some support equipment (e.g., personnel carriers)
operates every day, but only briefly during a shift. Other support equipment (e.g., bulldozers and road graders)
operates more hours per shift but not every day. Y et other support equipment (e.g., acrane) may operate only afew
minutes at atime and perhaps only once or twice aweek. Some support equipment (e.g., scalers and roof bolters)
may operate daily for most of a shift, but with engines of much lower horsepower than production equi pment.

54 MSHA based its estimate of the life of a ceramic filter on three sources:
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= Ceramic filtersin large underground metal/non-meta mines will be replaced:
Annualy for engines on production equipment, and
Every two years for engines on support equipment;
= Ceamic filtersin medium szed mineswill be replaced:
Every 18 months for engines on production equipment, and
Every three years for engines on support equipment; and
= Ceramic filtersin smal mines will be replaced
Every 30 months for engines on production equipment, and
Every five years for engines on support equipment;

Amortization. MSHA amortizes cogts using 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
ingtalation package for the filter.
= MSHA edimates that the process of dismounting the filter to regenerate and
remounting the filter after regeneration? or aternatively, to attach power
cablesfor on-board regeneration? will take no more than 15 minutes for a
miner, whose hourly wage is $19.42.
= Ceramic filterswill need to be regenerated at least once every 25 hours of
operation. For smal and medium sized mines, this can be done while the
equipment is not in use between shifts. Large mines dl have spare eguipment
which is rotated; filters can be regenerated when the equipment is not in use.
Based on the hours of operation shown in Table 1V-1, MSHA estimates that
ceramic filterswill be regenerated:
- Dally for engines on production equipment in large and medium sized
mines (300 times per year),
Every other day for engines on support equipment in large and
medium sized mines (150 times per year),

1) An operation and maintenance guide prepared by DCL Incorporated (ca. 1994) for their MINE-X soot
filters states that MINE-X soot filters are at work with over 11,000 hours of service and still counting.

2) A presentation of atechnical paper by Bekaert/Typosincluded information showing that their filters
have been at work for more than 10,000 hours (Willy Marrecau and Peter Klaus, “ Diesel Wire Mesh
Particulate Filter,” Paper presented at the Mining Diesel Emission Conference, Toronto, Canada,
November 3 & 4, 1999, TS3*6.4).

3) A presentation of asecond technical paper found that most filters would (by time of the presentation)
have been in use for 2,000 to 5,000 operating hours, and some are known to have been in use for more
than 8,000 operating hours (Bernard Kahlert, “First Use of Additive-Regenerated Diesel Particul ate
Filter in German Mines,” Paper presented at the Mining Diesel Emission Conference, Toronto,
Canada, November 3 & 4, 1999, TS2*6.3).

5 Ceramic filters on some hard-working equipment, such as LHDs and haulage trucks, will regenerate from
the heat of the exhaust gas. No separate regeneration will be required for such equipment. In theinterest of
conservative cost analysis, however, MSHA isassuming that all equipment with hot gasfilterswill require
regeneration that imposes costs on mine operators.
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Every other day for engines on production equipment in smal mines
(150 times per year), and

Every four days for engines on support equipment in small mines (75
times per year).

For comparison with other costs and for purposes of estimating impacts of the regulation,
the costs need to be annualized, or put on ayearly basis®® If costs are incurred annually to begin
with, they need not be adjusted. If non-annud costs are incurred at the time of the publication of
the rule, they need to be annuaized.®” If acost isincurred after the publication date of the rule
but not annually, it needs to be discounted to the publication date®® and then annualized. Thus
the yearly codts of filter ingtalation are computed as follows:

For active production equipment in large mines, the ingdlation cogt is annud and
needs no adjustment.

For active support equipment in large mines, filter replacement (in the first ten years)
occurs after 2 years, 4 years, 6 years, and 8 years. Thus the appropriate annudization
factor is 0.553091787.>°

For active production equipment in medium sized mines, filter replacement (in the
first 10 years) occurs after 18 months, 3 years, 54 months, 6 years, 90 months, and 9
years). Thus the appropriate annualization factor is 0.750275254.°

For active support equipment in medium sized mines, filter replacement (in the firgt
10 years) occurs after, 3 years, 6 years, and 9 years). Thus the appropriate
annualization factor is 0.430916026.°

For active production equipment in smal mines filter replacement (in thefirgt 10
years) occurs after 30 months, 5 years, and 90 months. Thus the appropriate
annualization factor is 0.44982836.%

%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 | ess often
than every year; and M SHA uses the term “yearly” to refer to the sum (or other combination) of annual and
annualized costs.

> For example, the factor for annualizing over 10 years at an annual discount rate of 7.0 percent is:
0.142377503 = 0.07/(1-(1/1.07)*).

%8 At a7.0 percent annual discount rate, for example, the discount factor for acost 5 years after the
effectivedateis: 0.712986179 = 1/(1.07)°.

59 0553001787 = [(1) + (L/(L1.07)%) + (1/(1.07)*) + (U(L.07)®) + (1/(1.07)%)] * [0.07/(1-(1/1.07)*°)]
60 0,750275254 =
[(D)+W(L.07) ) +(/(L.07)%)+(1/(1.07)*°)+(1/(1.07)8)+(1/(1.07)"%)+(1/(1.07)%)] * [0.07/(1-(1/1.07)*%)]
61 0430916026 = [(2) + (1/(1.07)%) + (1/(1.07)°) + (1/(1.07)%)] * [0.07/(1-(1/1.07)'%)]
62 044982836 = [(1) + (1/(1.07)*°) + (1/(1.07)°) + (1/(1.07)")] * [0.07/(1-(1/1.07)10)]
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For active support equipment in smal mines, filter replacement (in thefirst 10 years)
occurs after 5 years. Thus the appropriate annualization factor is 0.243890694.%

Table V-2 summarizes MSHA'’ s estimates of yearly compliance costs per filtered piece
of diesdl powered equipment, based on these parameters. The estimated yearly unit costs of
ceramic filter ingalation will be asfallows

The yearly codt for ingtalation of a ceramic filter for an engine with over 150 hpina
piece of production equipment will be:

= $12,500 in alarge underground metal/non-metd mine,

»  $9,378 in amedium sized mine, and

= $5623inasmdl mine,

Theyearly cost for indalation of aceramic filter for an engine with 150 hp or lessin
apiece of production equipment will be:

= $5,000 in alarge underground metal/non-meta mine,

»  $3,751 in amedium sized mine, and

= $2249inasmdl mine

The yearly codt for ingdlation of aceramic filter for an enginein a piece of support
equipment will be:

= $2,765 in alarge underground metal/non-meta mine,

= $2,155 in amedium szed mine, and

= $1219inasmdl mine,

63 0.243890694 = [(1) + (1/(1.07)°)] * [0.07/(1-(1/1.07)10)]
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TablelV-2: Unit Costs of Ceramic Filtersin M/NM Mines

Mine Employment Size Class
Less
Than 20 20to 500 Over 500
Initial Filter Production $12,500 $12,500 $12,500
Installation (> 150 hp)
Cost
Production $5,000 $5,000 $5,000
(150 hp)
Support $5,000 $5,000 $5,000
Y early Cost of Production $5,623 $9,378 $12,500
Ceramic Filter (> 150 hp)
Installation®
Production $2,249 $3,751 $5,000
(<150 hp)
Support $1,219 $2,155 $2,765
Spare >150hp $1,780 $1,780 $1,780
Spare <150hp $ 712 $ 712 $ 712
Annual Production $ 728 $1,456 $1,456
Regeneration (> 150 hp)
(Maintenance) )
Cost of Ceramic Filters? Production $ 728 $1,456 $1,456
(<150 hp)
Support $ 364 $ 728 $ 728
Tota Yearly Production $6,351 $10,835 $13,956
Unit Cost of (> 150 hp)
Ceramic Filters®
Production $2977 $5,208 $6,457
(<150 hp)
Support $1,583 $2,883 $3494
Spare >150hp $1,780 $1,780 $1,780
Spare <150hp $ 712 $ 712 $ 712

#Includes costs of all replacements during the 10 years after publication of the rule, discounted at a

discount rate of 7.0 percent.
b Based on Iabor costs of $4.85 per regeneration.

“May not precisely equal the sum of yearly cost of installation and annual regeneration cost due to
rounding.
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The cost of regenerating afilter will be the labor cost of $4.85.°* Based on the estimates
of frequency of regeneration stated above, the estimated annua costs of filter regeneration will
be:

$1,456 annudly for each filtered piece of diesdl production equipment in alarge or
medium sized ming®

$728 annudly for each filtered piece of diesd support equipment in alarge or
medium Szed mine and each filtered piece of diesd production equipment in asmal

mi rEGG

$364 annually for each filtered piece of diesdl support equipment in asmall mine®’

Combining ingtdlation and regeneration costs, MSHA’ s estimates of the totd yearly unit
cost of ceramic filters are as follows:

Totd yearly cost of aceramic filter on an engine with over 150 hp on a piece of
production equipment will be:

= $13,956 in alarge underground M/NM mine,

»  $10,835in amedium sized mine, and

= $6,351inasmdl mine,

Totd yearly cost of aceramic filter on an engine with 150 hp or less on a piece of
production equipment will be:

»  $6,457 in alarge underground M/NM mine,

»  $5,208 in amedium sized mine, and

= $2977inasmdl mine,

Tota yearly cogt of a ceramic filter on an engine on a piece of support equipment will
be

$3,494 in alarge underground M/NM mine,
= $2,883in amedium sized mine, and
»  $1,583inasmdl mine.

Purchase and Replacement of Ceramic Filters. The previous discussion assumed that
the equipment being filtered is actively used equipment. The inventory profile (in Chapter 11 of
this REA), however, identified three categories of diesal equipment, based on use patterns. Each
category of equipment®® has different implications for compliance costs:

64 $4.85 = (0.25 hours/regeneration) x ($19.42/hour).

85 $1,456/year = (300 regenerations/year) x (0.25 hours/regeneration) x ($19.42/hour).
66 $728/year = (150 regenerations/year) x (0.25 hours/regeneration) x ($19.42/hour).
67 $364/year = (75 regenerations/year) x (0.25 hours/regeneration) x ($19.42/hour).

%8 1n practice, there may be no way of telling whether a particular piece of equipment is active or spare, and
agiven machine may change from one of these categoriesto the other. Itisauseful simplification (and equivalent
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Equipment that is used for production on any given day (active equipment) must have
aceramic filter ingtaled. Because the equipment is used, the filter must be
regenerated (maintained), and it must be replaced at the end of its useful life.

Equipment that is not used for production on agiven day but is held in reserve (spare
equipment) mugt have the fittings for a ceramic filter and afilter must be on the
equipment (or a least available), but unless the equipment is actudly used, thefilter
need not be regenerated at the end of the shift(s) or replaced.®®

Equipment that is no longer used at dl (disused equipment) does not need afilter or
fittings
Because of these differences, MSHA's cost estimates are based on the following assumptions
about numbers of filters:

Initid ingtalation cogts are based on the total number of active and spare pieces of
diesd equipment. This assumption means that spare equipment will be fitted for a
filter and thet (at any given time) it will have afilter or there will be sparefilters
available.”

Filter replacement costs and filter regeneration costs are based on the number of
active pieces of equipment only, aswell as on the number of hours of production in a
working day.

Spare equipment, therefore, entails only the cost of initial indalaion of afilter, whichis
amortized over 10 years. Thus yearly cogts of equipping spare equipment with filters are:

$712"* for equipment with engines of 150 hp or less, and

$1,780"2 for production equipment with engines of over 150 hp.

for cost estimation purposes), however, to think of one set of machines as “active” and another set of machines as
only “spares.” Disused equipment, of course, does consist of a distinct set of machines.

%9 1n other words, the filters on all equipment (both front-line and spares) will have to be regenerated and
eventually replaced only to the extent that that piece of equipment isactually used. Note that the actual number of
filter regenerations and replacements is determined solely by the average number of pieces of equipment actually
operated, regardless of the number of spares (equipped with filters) available or the frequency with which the spares
areused. The number of available spares and the frequency with which they are used, however, does determine the
proportions of filter regenerations and filter changes that occur on front-line equipment and on spare equipment.

% n practice, amine operator could remove afilter from a piece of active equipment that goes out of
service and put it on the piece of spare equipment that replacesit. It would be administratively simpler and is more
conservative for cost estimation purposes, however, to assume that spare filters are already on the spare equipment.
Whether the spare filters are on the spare equipment or stored el sewhere will not make a difference to the rate at
which amine operator replacesfilters.

1 $711.89 = $5,000 x 0.142377503

2. $1,779.72 = $12,500 x 0.142377503
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Cost estimates for filters on spare equipment are aso shown in Table [V-2.

The patterns of purchase and replacement can be illustrated by a numerical example of a
mine with 20 pieces of diesal powered production equipment? 15 active and 5 spare.”® The
initial instalation, regeneration, and replacement for each size dlass of mine” will be asfollows

For every 15 active and 5 spare pieces of diesdl production equipment, alarge mine
will initidly inddl filters on dl 20 diesdl powered machines. The mine will

regenerate 15 filters each day (after 24 hours of use) and replace 15 filters each year
(gince filters have an expected life of one yesr).

For every 15 active and 5 spare pieces of diesdl production equipment, amedium
sized minewill initidly ingdl filters on dl 20 diesdl powered machines. The mine
will regenerate 15 filters each day (after 17 hours of use) and replace 10 filters eech
year (3ncefilters have an expected life of 18 months).

For every 15 active and 5 spare pieces of diesd production equipment, asmall mine
will initidly ingd| filters on dl 20 diesdl powered machines. The minewill

regenerate 15 filters every two days (after 21 hours of use) and replace 6 filters each
year (snce filters have an expected useful life of 30 months).

This posshility of equipping Spare machines a arelatively modest cost without incurring further
cogtsif the machines are not used is a further cost advantage of ceramic filters rdaive to engine
replacement or cabs.

Cabs

Comments. Inthe PREA, MSHA estimated the cost of installed cabs on diesdl
equipment to be $7,500. Head revised the cost estimate upward to $20,000. In responseto
Head's comment, MSHA cdled severa manufacturers to confirm our cab cost estimate and
concluded that the original estimate of $7,500 is appropriate. Codts of retrofitting cabs do vary a
great ded, but Head' s costs are serioudly flawed because of hisfailure to take account of the
optimizing process used in MSHA’s cost estimate.

A gresat dedl of diesdl equipment that is sold without cabs is designed with acab asan
option. In such acase, the design of the equipment and the availability of equipment to make a
cab makes retrofitting ardatively smple and inexpensive operation. Companies that make such
equipment generdly retain the ability to manufacture cabs until roughly eight years after the

> MSHA estimated one spare piece of diesel equipment for every three active pieces of diesel equipment.
(See Chapter 11 of thisREA.) Disused equipment does not involve costs and is therefore ignored for the remainder
of the discussion.

4 Obviously, larger mineswill tend to have more pieces of diesel powered equipment. In thisillustration,
however, the same number of machinesis used for each size classin order to clarify the differencesin replacement
and regeneration.
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equipment moded has gone out of production. MSHA has confirmed thet its estimate is
appropriate for equipment of this nature and age.

Where equipment was never designed to have a cab, or where equipment has been out of
production for a decade or more, the cost of retrofitting a cab is much higher. The cost that Head
cited is probably appropriate for such equipment. Indeed, it appears that Head assumed this
gtuation in meking his cost revisons.

Inits optimizing procedure of the PREA, MSHA assumed that only 20 percent of diesdl
equipment would be retrofitted with acab. Implicit in this estimate is the assumption that mine
operators would chose to retrofit cabs on equipment for which this measure was cost-effective,
rather than start with the equipment that was extremely expensive to retrofit. Moreover, sSnce
the 160t c micrograms/nT> concenttration limit will not take effect until five years after publication
of the rule, as much as 50 percent of the diesdl powered equipment will consist of new machines
that can be purchased with cabs, rather than retrofitted. MSHA believes, therefore, that it is
reasonable to use an estimate of $7,500 for a cab, rather than Head’ s much higher cost.

Unit Cost of Cabs. MSHA's estimate of costs for controlling miner exposure to DPM
emissions by retrofitting equipment with cabsis based on the following data and assumptions:

Initial Installation Cost. MSHA edtimatesthat theinitia cost of retrofitting cabs on
equipment with large or small engines will be $7,500.

Useful Life of Cabs. MSHA edimates that the useful life of acabis 10 years.

M aintenance. MSHA estimates that maintenance of cabswill result in an annud
cost equa to 10 percent of theinitid cost of the cab, or $750 per year.

Amortization. MSHA amortizes cogts using an annua discount rate of 7.0 percent.

For comparison with other costs and for purposes of estimating impacts of the regulation,
MSHA has annualized the cogt of ingtdling acab. Usng atenyear annudization factor, MSHA
estimates that the annualized cost of retrofitting a cab on diesel equipment is $1,068.”° Induding
the annual maintenance cost ($750), the estimated yearly unit cost of acab is $1,818.

Ventilation Upgrades

Comments. Inthe PREA, MSHA edtimated that 41 underground metal/non-meta mines
would need a new fan for ventilation and 117 mines would need alarger fan motor to increase
ventilation capacity. In hiscomments, Head estimated that 77 mines would need anew fan and
98 mineswould need alarger fan motor. Head aso estimated that 63 mines would need mgor
improvements related to ventilation, which he estimated would cost an average of $300,000 per
mine,

75 $1,068 = $7,500 x 0.142377503.



Head gpparently failed to understand the basis on which MSHA' s estimates were based.
He made the point that *“many mines cannot increase arflow smply by ingaling anew fan
motor on an existing fan or by replacing the exising mine fan with anew one’ and added that
“to assume that dl mines can subgtantidly increase airflow by adding anew fan motor or by
replacing an exigting fan with alarger one demonstrates MSHA lack of understanding of the
individua nature of mine's[sic] ventilation systems”’® Yet MSHA never made such an
assumption. Head gpparently assumesthat al mines that could increase arflow with fanswould
do so (which accounts for much of his higher costs). MSHA did not make that assumption
ether.

What MSHA actudly did was to base its estimates on ventilation data for each individua
underground M/NM mine. Based on these data, MSHA estimated that mines with no mechanica
ventilation would ingdl new fan sysems. Smilarly, MSHA'’ s esimate of the number of mines
that would ingtall alarger fan motor was based on data for mines with fan systems that indicated
arflow rates of lessthan 100 cfm/hp. MSHA continuesto believe that both the methodology
and the resulting estimates are vdid.

Head' s comments about the need for mgor ventilation improvementsis far more
persuasve. MSHA did not include such costs. Upon further consderation, MSHA agrees that
larger mines, which have multiple diesd powered machinesin the same air stream, are likely to
need such upgrades. Accordingly, MSHA will add Head' s estimated mgor system improvement
cogsto its own estimated fan cogts.

Unit Costs of Ventilation Upgrades. MSHA's estimate of costs for ventilation
improvements are based on the following data and assumptions:

Initial Installation Cost. MSHA estimates that the initia unit cost of mine
ventilation improvements will be:

= $230,000 for indtalation of a new fan system,

= $21,000 for ingtallation of anew fan motor,”” and

= $300,000 for other mgjor system improvementsindicated by Head.

Electricity. Minesthat ingtall ether anew fan systlem or just anew fan motor will
incur additional eectricity costs to power the new motor. MSHA estimates that these
costs will average $21,000 per mine annualy.

Useful Life. MSHA egtimates that ventilation improvements useful lifeis 10 years.
Amortization. MSHA amortizes cogts using an annua discount rate of 7.0 percent.

Basad on these estimates, the annuaized unit cost (i.e., cost per mine) of these ventilation
improvementsis

78 Head, pp. 25, 32-33.
" Head accepted MSHA’s cost estimates for new fans and new fan motors.
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$32,747 for inddlation of anew fan system,;
$2,990 for ingtalaion of anew fan motor;
$21,000 for purchase of eectricity to power a new fan system or new fan motor; and

$42,713 for other mgor syssem improvements indicated by Head.
Engines

MSHA anticipates that new engineswill play a significant role in reducing DPM
emissons. Under the revised strategy, however, MSHA does not expect engine replacement to
have cost impacts on mine operators. The reason for the lack of impactsisthat agreat ded of
equipment replacement and engine replacement will take placein the basdine? (i.e,, would have
taken place without the regulation). An impact, by contrast, is a cost that would not have been
incurred except to comply with the regulation.

MSHA’s assumption is that the useful life of diesel powered equipment is 10 years.
Head has disputed this assumption, suggesting that 20 yearsis more reasonable for large,
powerful, durable, and expengve production equipment. Even if Head is right about such
meachines, however, MSHA bdievesthat it is reasonable to assume that the useful life of engines
in those machinesis 10 years (i.e., two engines over Head' s 20-year life of those machines).
Under this assumption, 10 percent of engines (on average) will be replaced each year. Since the
160+ c micrograms/nt exposure limit will not bein force until five years after the publication
date, 50 percent of diesal engines would have been replaced as part of routine equipment
replacement and engine replacement in existing machines. This degree of engine replacement,
given sgnificant improvements in engine technology (see below) and the shift in “toolbox”
drategy to more heavy reliance on ceramic filters, will be sufficient to meet the 1607 ¢
micrograms/n™ exposure limit, which becomes effective five years after the publication date.

Because of advances in engine technology, mine operators have mgor economic
incentives to replace old engines with state-of-the art engines. Thisis particularly true of very
large engines in the heaviest production equipment, sSince this is where advanced engine
technology is concentrated. Because older high-horsepower engines are among the heaviest
emitters of DPM, the percent of engines replaced will probably undergtate the impact on DPM
emission reduction. Moreover, the fact that mine operators have strong economic incentives to
replace engines, even in the absence of this regulation, underscores the fact that this engine
replacement does not entail regulatory impacts.

Industry Costs of the 400rc Micrograms/m® Concentration Limit (57.5060(a))

Ceramic Filters. MSHA egstimates that M/NM mineswill need to put ceramic filters on
the following diesdl powered equipment to meet the 400r ¢ micrograms/n™ concentration limit:"®

8 These estimates reflect the earlier assumption that 10 percent of engineswill be replaced each year.
Therefore, at the time the 400+¢ micrograms/r'n3 concentration limit takes effect, 18 months after the publication
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Of productlon equipment with engines of over 150 hp, ceramic filters will be used on:
75 percent of machines (73 machines) in mines with over 500 employess,
= 75 percent of machines (653 machines) in mines with 20 to 500 employess,
and
= 50 percent of machines (132 machines) in mines with fewer than 20

employees.

Of production equipment with engines of 150 hp or less, ceramic filters will be used
on:
= 75 percent of machines (93 machines) in mines with over 500 employees,
= 75 percent of machines (263 machines) in mines with 20 to 500 employees,
and
= 50 percent of machines (25 machines) in mines with fewer than 20 employees.

Of support equipment, ceramic filters will be used on:
= 50 percent of machines (241 machines) in mines with over 500 employees,
= 50 percent of machines (746 machines) in mines with 20 to 500 employees,
and
= 25 percent of machines (68 machines) in mines with fewer than 20 employees.
Table V-3 shows the computations of estimated yearly costs for these ceramic filters.
As of the effective date of Section 57.5060(a)? 18 months after publication of therule? MSHA
edimates that the total yearly costswill be:
$2,582,996 for underground M/NM mines with over 500 employees,
$11,222,652 for underground M/NM mines with 20 to 500 employeses,
$1,120,840 for underground M/NM mines with fewer than 20 employees; and

$14,926,488 for al underground M/NM mines.

date, 15 percent of the engines would already have been replaced. Note that ceramic filters will need to be placed on
additional diesel powered equipment to meet the 160rc micrograms/nt concentration limit.
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TablelV-3: Yearly Industry Costs of Ceramic Filtersto Comply With Section 57.5060(a)

Mine Total Industry
Employment Category of Yearly Yealy
Size Class Equipment Number Unit Cost Total Cost®
Over 500 Production 73 $13,956 $1,018,825
Employees (> 150 hp)

Production 93 $6,457 $ 600455

(< 150 hp)

Support 241 $34% $ 841,934

Spare (> 150 hp) 24 $1,780 $ 42713

Spare (< 150 hp) 111 $ 712 $ 79020

TOTAL YEARLY COST $ 2,582,996
20to 500 Production 653 $10,835 $7,075,216
Employees (> 150 hp)

Production 263 $5,208 $1,369,671

(< 150 hp)

Support 746 $2:883 $2,150,591

Spare (> 150 hp) 218 $1,780 $ 387,979

Spare (< 150 hp) 336 $ 712 $ 23919

TOTAL YEARLY COST $11,222 652
Under 20 Production 132 $6,351 $ 838,346
Employees (> 150 hp)

Production 25 $2977 $ 74435

(<150 hp)

Support 63 $1,583 $ 107,683

Spare (> 150 hp) a4 $1,780 $ 78308

Spare (< 150 hp) 31 $ 712 $ 22,069

TOTAL YEARLY COST $1,120,840
M/NM INDUSTRY TOTAL YEARLY COST $14,926,488

&Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.
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Cabs. In order to meet the 4001 ¢ micrograms/nT concentration limit, MSHA estimates
that M/NM mine operators will add cabs to 15 percent of diesel powered equipment, or 600
machines. Of these machines.

105 machines are in underground M/NM mines with over 500 employees,
407 machines are in underground M/NM mines with 20 to 500 employees, and
88 machines are in underground M/NM mines with fewer than 20 employees.

Table V-4 shows the computations of estimated yearly codts for these cabs. Asof the
effective date of Section 57.5060(a)? 18 months after publication of therule? MSHA estimates
that the total yearly costswill be:

$190,872 for underground M/NM mines with over 500 employess,
$739,857 for underground M/NM mines with 20 to 500 employees,
$159,969 for underground M/NM mines with fewer than 20 employees, and

$1,090,699 for al underground M/NM mines.



TablelV-4: Yearly Industry Costs of Cabsto Comply with Section 57.5060(a)

Mine Total Industry
Employment Category of Yealy Yealy
Size Class Equipment Number Unit Cost Total Cost®
Over 500 Cabs 105 $1,818 $ 190,872
Employees

20to0 500 Cabs 407 $1,818 $ 739,857
Employees

Fewer Than 20 Cabs 88 $1,818 $ 159,969
Employees

M/NM INDUSTRY TOTAL YEARLY COST $1,090,699

#Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.

Ventilation Improvements. In addition to these measures, MSHA assumes that half of
the ventilation upgrades will be donein time to help meet the 400+ ¢ micrograms/nt
concentration limit, even though MSHA expects that most of these ventilation upgrades will not
redlly be necessary until the 160+ c micrograms/nt concentration limit isin force. To avoid
occasional feasibility issues with the 400+ c micrograms/n concentration limit, MSHA assumes
that half of these upgrades will be made 18 months after publication of the rule, rather than 5
years dfter publication. Thus MSHA assumes for costing purposes that at the time the 400y ¢
microgramg/n concentration limit becomes effective, the following ventilation upgrades will
have been made:

Haf of the 45 mines requiring a new fan sysem (22 mines) will ingd| it, incdluding:
= 7 mineswith 20 to 500 employees, and
= 15 mineswith fewer than 20 employess.

Half of the 79 additiona mines’® requiring anew fan motor (39 mines) will instl it,
induding:

= 1 minewith over 500 employees,

= 24 mines with 20 to 500 employees, and

= 14 mines with fewer than 20 employees.

Half of the 63 mines™ requiring major ventilation upgrades (31 mines) will make
them, induding:

9 The numbers of mines requiring new fan systems and new fan motors differs slightly from the estimates
in the PREA because the population of underground M/NM mines has changed slightly. The new fan system
required by 45 mines, of course, includes a new fan motor.

8 The number 63 is taken from Head. MSHA assumes that mines with fewer than 20 employees will not
need major ventilation upgrades because of their small physical size and the relatively small number of diesel
powered machinesin seriesin the same air stream. MSHA assumes that the mines with over 500 employees and the
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= 2 mineswith over 500 employees, and
= 29 mines with 20 to 500 employees.

Table V-5 shows the computations of estimated yearly costs for these ventilation
improvements. As of the effective date of Section 57.5060(a)? 18 months after publication of
therule? MSHA estimates that the total yearly costs will be:

$109,416 for underground M/NM mines with over 500 employeses,
$2,190,670 for underground M/NM mines with 20 to 500 employees;
$1,142,061 for underground M/NM mines with fewer than 20 employees; and

$3,442,148 for al underground M/NM mines.

mines with 20 to 500 employees will need these upgrades in proportion to the total number of minesin these size
classes (i.e., 4 mines with over 500 employees and 59 mines with 20 to 500 employees).
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TablelV-5: Yearly Industry Costs of Ventilation System Upgradesfor Section 57.5060(a)

Mine Category of Number Total Industry
Employment Ventilation of Yealy Yealy
Size Class System Change Mines Unit Cost Total Cost®
Over 500 New Fan Motor 1 $2,990 $ 2990
Employees
Electricity 1 $21,000 $ 21,000
Major Upgrade 2 $42,713 $ 85426
TOTAL YEARLY COST $ 109,416
20to 500 New Fan System 7 $32,747 $ 229,228
Employees
New Fan Motor 24 $2,990 $ 71758
Electricity 31 $21,000 $ 651,000
Major Upgrade 29 $42,713 $1,238,684
TOTAL YEARLY COST $2,190,670
Fewer Than 20 New Fan System 15 $32,747 $ 491,202
Employees
New Fan Motor 14 $2,990 $ 41,859
Electricity 29 $21,000 $ 609,000
TOTAL YEARLY COST $1,142,061
M/NM INDUSTRY TOTAL YEARLY COST $3,442,148

& Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.

Totd Yearly Industry Costs. Table IV-6 showstotal estimated yearly industry costs for
these DPM controls. As of the effective date of Section 57.5060(a)? 18 months after publication
of therule? MSHA estimates that the total yearly costswill be:

$2,883,284 for underground M/NM mines with over 500 employees,
$14,153,179 for underground M/NM mines with 20 to 500 employees;
$2,422,870 for underground M/NM mines with fewer than 20 employees, and

$19,459,335 for al underground M/NM mines.
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TablelV-6: Total Yearly M/NM Industry Cost of Section 57.5060(a)

Cost Element

Mine Size All Costs?

Filters Cabs Ventilation
COST AS OF EFFECTIVE DATE OF SECTION 57.5060(a)
Over 500 $2,582,996 $ 190,872 $ 109,416 $2,883284
Employees
20to 500 $11,222,652 $ 739,857 $2,190,670 $14,153,179
Employees
Under 20 $1,120,840 $ 159,969 $1,142,061 $2,422,870
Employees
ALL MINES? $14,926,488 $1,090,699 $3,442,148 $19,459,335
COST ASOF PUBLICATION DATE
ALL MINES® $13,485,963 $ 985438 $3,109,953 $17,581,354

#Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.

® Discount factor of 0.903492.

For comparability with other costs, these yearly cost streams must be discounted to a
common point intime. The gppropriate discount factor for discounting the 18 months from the

effective date of Section 57.5060(a) back to the publication date of the ruleis 0.903492.81 Asof

the publication date of the rule, the total yearly costs of Section 57.5060(a) will be:

$13,485,963 for ceramic filters;

$985,438 for cabs;

$3,109,953 for ventilation improvements, and

$17,581,354 for dl controls in underground M/NM mines.

81 0903492 = 1/(1.07)*°

52




Industry Costs of the 160rc Micrograms/m® Concentration Limit (57.5060(b))

Ceramic Filters. MSHA egtimates that, to meet the 1601 ¢ microgra’n/m3 concentration
limit, M/NM mines will need to put ceramic filters on additiona diesdl powered equipment (in
addition to the ceramic filters placed on diesdl powered equipment to meet the 400y ¢
microgram/nT concentration limit):

Of productlon equipment with engines over 150 hp, ceramic filters will be used on:
An additiond 25 percent of machines (24 machines) in mines with over 500
employees,
= Anadditiona 25 percent of machines (217 machines) in mineswith 20 to 500
employees, and
= Anadditiona 50 percent of machines (131 machines) in mines with fewer
than 20 employees.

Of production equipment with smaller engines, ceramic filters will be used on:
= Anadditiona 25 percent of machines (31 machines) in mines with over 500
employees,
=  Anadditiond 25 percent of machines (87 machines) in mines with 20 to 500
employees, and
= Anadditiona 50 percent of machines (24 machines) in mines with fewer than
20 employees.

Of support equipment,2? ceramic filters will be used on an additiona 25 percent of
machines (68 machines) in mines with fewer than 20 employees.

Table V-7 shows the computations of estimated yearly costs for these additiona ceramic
filters. Asof the effective date of Section 57.5060(b)? 5 years after publication of the
rule? MSHA egtimates that the total yearly costs will be:
$556,454 for underground M/NM mines with over 500 employees,
$2,953,052 for underground M/NM mines with 20 to 500 employeses,
$1,111,512 for underground M/NM mines with fewer than 20 employees; and

$4, 621,028 for al underground M/NM mines.

82 MSHA estimates that 50 percent of support equipment has engines that are clean enough not to need
filters.
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TablelV-7: Yearly Industry Costs of Ceramic Filtersto Comply With Section 57.5060(b)

Mine Total Industry
Employment Category of Yealy Yealy
Size Class Equipment Number Unit Cost Total Cost®
Over 500 Production 24 $13,956 $ 334956
Employees (> 150 hp)

Production 31 $6,457 $ 200,152

(<150 hp)

Spare (> 150 hp) 8 $1,780 $ 14238

Spare (< 150 hp) 10 $ 712 $ 7119

TOTAL YEARLY COST $ 556,454
20to 500 Production 217 $10,835 $2,351,182
Employees (> 150 hp)

Production 87 $5,208 $ 453,085

(<150 hp)

Spare (> 150 hp) 72 $1,780 $ 128,140

Spare (< 150 hp) 29 $ 712 $ 20645

TOTAL YEARLY COST $2,953,052
Less Production 131 $6,351 $ 831,995
Than 20 (>150hp)
Employees

Production 24 $2977 $ 71457

(< 150 hp)

Support 68 $1,583 $ 107,683

Spare (> 150 hp) a4 $1,780 $ 78308

Spare (< 150 hp) 31 $ 712 $ 22069

TOTAL YEARLY COST $1,111,512
UNDERGROUND M/NM INDUSTRY TOTAL YEARLY COST $4,621,028

&Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.

Cabs. In order to meet the 160 ¢ micrograms/nT concentration limit, MSHA estimates
that M/NM mine operators will add cabs to an additiona 15 percent of diesel powered
equipment (an additional 600 machines). Table V-8 shows the computations of estimated
yearly costsfor these cabs. As of the effective date of Section 57.5060(b)? 5 years after

publication of the rule? MSHA estimates that the total yearly costswill be;
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$190,872 for underground M/NM mines with over 500 employees,
$739,857 for underground M/NM mines with 20 to 500 employess;
$159,969 for underground M/NM mines with fewer than 20 employees; and
$1,090,699 for al underground M/NM mines.

TablelV-8: Yearly Industry Costs of Cabsto Comply With Section 57.5060(b)

Mine Total Industry
Employment Category of Yealy Yearly
Size Class Equipment Number Unit Cost Total Cost®
Over 500 Cabs 105 $1,818 $ 190,872
Employees

2010 500 Cabs 407 $1,818 $ 739,857
Employees

Fewer Than 20 Cabs 838 $1,818 $ 159,969
Employees

M/NM INDUSTRY TOTAL YEARLY COST $1,090,699

&Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.

Ventilation Improvements. Theremainder of the ventilation improvements that MSHA
estimates will be needed to meet the 160y c micrograms/nt concentration level indude:

New fan systemsin:
= 8 mineswith 20 to 500 employees, and
= 15 mineswith fewer than 20 employees,

New fan motorsin:
= 1 minewith over 500 employees,
= 25 mines with 20 to 500 employees, and
= 14 mineswith fewer than 20 employees, and

Magor ventilaion upgradesiin:
= 2 mineswith over 500 employees, and
= 30 mineswith 20 to 500 employees.

Table V-9 shows the computations of estimated yearly costs for these ventilation
improvements. As of the effective date of Section 57.5060(b)? 5 years after publication of the
rule? MSHA edimatesthat the totd yearly costs will be:
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$109,416 for underground M/NM mines with over 500 employees,
$2,311,120 for underground M/NM mines with 20 to 500 employees;
$1,142,061 for underground M/NM mines with fewer than 20 employees; and

$3,562,598 for al underground M/NM mines.

TablelV-9: Yearly Industry Costs of Ventilation System Upgradesfor Section 57.5060(b)

Mine Category of Number Total Industry
Employment Ventilation of Y early Yealy
SizeClass System Change Mines Unit Cost Total Cost?
Over 500 New Fan Motor 1 $2,990 $ 2990
Employees
Electricity 1 $21,000 $ 21,000
Major Upgrade 2 $42,713 $ 85426
TOTAL YEARLY COST $ 109,416
2010 500 New Fan System 8 $32,747 $ 261,975
Employees
New Fan Motor 25 $2990 $ 74,748
Electricity 33 $21,000 $ 693,000
Major Upgrade 30 $42,713 $1,281,398
TOTAL YEARLY COST $2,311,120
Fewer Than 20 New Fan System 15 $32,747 $ 491,202
Employees
New Fan Motor 14 $2990 $ 41,859
Electricity 29 $21,000 $ 609,000
TOTAL YEARLY COST $1,142,061
M/NM INDUSTRY TOTAL YEARLY COST $3,562,598

&Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.

Total Yearly Industry Costs. TableIV-10 showstotd estimated yearly industry costs
for these DPM controls. As of the effective date of Section 57.5060(b)? 5 years after
publication of therule? MSHA edtimates that the total yearly costs will be:

$856,742 for underground M/NM mines with over 500 employess;
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$6,004,029 for underground M/NM mines with 20 to 500 employees,
$2,413,542 for underground M/NM mines with fewer than 20 employees, and
$9,274,325 for al underground M/NM mines.

For comparability with other costs, these yearly cost streams must be discounted to a
common point in time. The gppropriate discount factor for discounting the 5 years from the
effective date of Section 57.5060(a) back to the publication date of the ruleis 0.712986.8° Asof
the publication date of the rule, the total yearly costs of Section 57.5060(b) will be:

$3,294,729 for ceramic filters;
$777,653 for cabs,;
$2,540,082 for ventilation improvements; and

$6,612,464 for dl controlsin underground M/NM mines.

83 0712986 = 1/(1.07)°
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TablelV-10: Total Yearly M/NM Industry Cost of Section 57.5060(b)

Cost Element

Mine Size All Costs?
Filters Cabs Ventilation

COST AS OF EFFECTIVE DATE OF SECTION 57.5060(b)

Over 500 $ 556,454 $ 190,872 $ 109416 $ 856,742
Employees
20to 500 $2,953,052 $ 739,857 $2,311,120 $6,004,029
Employees
Under 20 $1,111512 $ 159,969 $1,142,061 $2,413542
Employees
ALL MINES? $4,621,028 $1,090,699 $ 3,562,598 $9,274,325

COST ASOF PUBLICATION DATE

ALL MINES® $3,294,729 $ 777,653 $2,540,082 $6,612,464

#Numbers may not add or multiply precisely because costs were rounded to the nearest dollar in the table.

b Discount factor of 0.712986.

Total Yearly Costs of DPM Controls
Tota costs to achieve the 160y c micrograms/nT concentration limit are the sum of the

costs of controls used to achieve a 400r ¢ micrograms/nT concentration limit (Table 1V-6) plus
the additional costs of controls to reduce concentrations from 400 ¢ micrograms/n to 160+ ¢
micrograngnt (Table IV-10). MSHA estimates these costs to be;

$16,780,691 for ceramic filters;

$1,763,091 for cabs;

$5,650,035 for ventilation improvements; and

$24,193,818 for dl controlsin underground M/NM mines.



NEWLY INTRODUCED ENGINES (57.5067)

Section 57.5067 requires any diesdl engine®* that isintroduced into an underground
M/NM mine more than 60 days after publication of the rule to meet one of two requirements.

It must be approved by MSHA pursuant to 30 CFR part 7, subpart E, or 30 CFR part
36; or

It must meet or exceed the applicable EPA particulate emission requirements listed in
therule®

Factors Limiting Costs

Thefind rule represents amgor change from the proposed rule. The addition of a second
option for complying with Section 57.5067 that was not in the proposed rule? mesting EPA
dandards listed in the rule? provides an important dement of flexibility. Machinesused in
underground M/NM mines that are not specificdly designed for mining are generdly off-road
machines designed for industries such as congtruction, or they are functiona modifications of on
road vehicles. Thusvirtudly dl new non-mine-specific diesdl powered equipment and engines
used in underground M/NM mines must dready meet the listed EPA standards.

In addition, engine manufacturers are voluntarily seeking MSHA gpprova on an ongoing
basis for engines used in M/NM mine equipment. They do so because an MSHA approved
engineis percaived to have a competitive advantage in multiple markets. Coa mines and foreign
sales are two examples where MSHA approval is required. Indeed, the mining equipment
market is amdl enough that manufacturers that specidize in it have strong incentives to be able
to sdll to both coa and M/NM mines. To the extent that these MSHA approvas are voluntarily
sought by engine manufacturers even without this rule, the cogts are in the basdine? not
impacts? of thisrule.

The rule provides 60 days between publication and the effective date of the requirements
of Section 57.5067. MSHA bdievesthat thisis sufficient time for mine operators to redlocate
exiging diesdl powered equipment among mines if they choose to do so. Furthermore, since the
listed EPA standards have been in effect since at least 1996, mine operators will be able to move
maost equipment with engines less than five years old from mine to mine without incurring
regulatory costs. Accordingly, MSHA isnot attributing any cost to enginesin existing

84 Following the precedent of MSHA's diesel equipment rule for coal mines, this rule excepts enginesin
ambulances and fire fighting equipment.

8 These listed EPA standardsinclude:
Requirements of 40 CFR 86.094-8(a)(1)(i)(A)(2) for light duty on highway engines,
Requirements of 40 CFR 86.094-11(a)(1)(iv)(B) for heavy duty on highway engines,
Tier 1 requirements of 40 CFR 89.112(a) for nonroad engines, and
Tier 2 requirements in horsepower ranges where Tier 1 requirements are lacking.
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equipment that are “introduced” into an underground M/NM mine by being moved from another
mine.

Thereis one temporary gap in the options available for meeting the requirements of
Section 57.5067. The EPA Tier 2 standards for diesel enginesin the 50 hp to 175 hp range will
not be in effect until the year 2003. Thus for the first two years that Section 57.5067 isin effect,
enginesin new equipment will not be required to meet that standard. MSHA believes that most
magor engine manufacturers have aready redesigned their engines to comply with the Tier 2
gandard, asit has been known for severa years. Althoughiit is possible that there are some
smdl manufacturers that have not already re-engineered for the EPA standards and have not had
some of these engines approved by MSHA, any such manufacturers will be under enormous
competitive pressure to bring their engines into compliance with &t least one of these options.

MSHA reviewed the engines used in a sample of mine ventilation plans to assessthe
potentia extent of cogts. This review indicated that virtudly al equipment had engines that were
approved by MSHA, would have engines that met the listed EPA standards when anew version
of the existing model was purchased, or were sufficiently generic that different equipment with
engines tha met one (or both) of these tests would be very good substitutes for the existing
equipment. Only avery smal handful of scalers and (possibly) drills might have engines thet
did not meet elther test, MSHA concluded, and this Situation would not continue past the
effective date of the Tier 2 standards.

Unit Cost

There are two likely ways that equipment manufacturers could dedl with enginesin the
horsepower range that does not have Tier 1 standards and for which Tier 2 standards are not yet
in effect. They could get the engines approved by MSHA, or they could re-engineer the
equipment to accommodate engines that are aready MSHA approved. In the PREA for thisrule,
MSHA assumed that manufacturers would obtain MSHA approval and pass the costs through to
mine operatorsin the form of higher prices. MSHA estimated the cost for an MSHA approval to
be $16,625, % and MSHA estimated the resulting price premium for a newly approved engine to
be $2,500 per engine. In the REA for the Cod DPM rule, MSHA estimated a cost of $4,000°7 to
reconfigure an equipment model to accommodeate a different engine.

MSHA bdlievesthat the only plausible scenario under which anew scaer or drill would
not have an engine that was MSHA approved or met the listed EPA standards would be a case
where an individud mine operator? based on the circumstances of hismine? had avery strong
preference for anew piece of equipment of the same model as exigting equipment that did not
have acompliant engine. Under such circumstances, it would be less expensive to modify the
equipment than to obtain MSHA approva for the engine. If the re-engineering cost of $4,000

8 This estimate for approval of anonpermissible diesel engine was based on $14,000 for an independent
testing laboratory to conduce a maximum fuel/air ratio test (required by existing Section 7.87), a gaseous ventilation
test (required by existing Section 7.88), and a particulate index test (required by existing Section 7.89) plus 35
hours of engineer’ stime @ $75 per hour to prepare the application.

87 This estimate was based on 80 hours of engineer’s time @ $50 per hour for reconfiguration of the design.
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were spread over two machines, the cost to the mine operator would be similar to the $2,500 per
meachine estimate used in the PREA for thisrule. Accordingly, MSHA retains this per machine
cost estimate.

Industry Costs

Because the circumstances where there would be any Section 57.5067 compliance costs
to the mine operator are so unlikely and limited? dthough conceivable? MSHA estimates that
not more than 5 equipment models would be reconfigured and the costs would be spread over 10
new engine¥machines. Thusthe total cost to mine operators of Section 57.5067 is estimated to
be $25,000, al of which would occur as an initid cost. On an annudized basis (usng a 7.0
percent annua discount rate over an infinite horizon), the estimated industry cost of Section
57.5067 is $1,750.%8

EXTENSION APPLICATION (57.5060(C))

If, asaresult of technological congraints, a mine operator requires additional time to
come into full compliance with the final concentration limit (160r c micrograms/nT), the mine
operator may file an gpplication for a gpecid extenson. In addition to sending the application to
MSHA for approva, amine operator must provide the miners' representative with a copy of the
gpplication and must post both the origina application and the gpproved gpplication in the mine.
The proposed rule provides for no more than one extension, which may last for no more than two
years.

Unit Cost Estimate

MSHA'’s estimate of the unit cost of applying for an extenson is based on the following
edimates and assumptions.

To prepare and submit an application to MSHA will take a supervisor:
= 16 hoursin aminewith 20 or more employees, and
= 8hoursin amine with fewer than 20 employees.

The application will not exceed 10 pagesin length.

Copying and digtribution of the application will require 20 minutes of aclerica
worker’ stime, and will involve:
= Making 3 copies of the origina application:
Onemailed to MSHA,
One digtributed to the miners representative, and
One pogted in the mine, and
= Making and posting one copy of the gpproved application.

88 $1,750 = $25,000 x 0.07
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Wage rates are:
= $44.79/hour for a supervisor, and
=  $17.57/hour for aclerical worker.

Other direct costsinclude:
= $.15 per page ($1.50 per copy) for copying costs, and
= $.55for postage.

Table IV-11 shows the estimated cost per mine, at the time the gpplication is prepared.
MSHA'’ s estimated average cost is.

$729 for an underground M/NM mine with 20 or more employess, and

$371 for an underground M/NM mine with fewer than 20 employees.
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TablelV-11: Costs of Extension Application

Publication of the Rule

Mine Cost Unit
Sze Activity Element Cost Units Cost
20 Prepare Supervisor $44.49 16 hours $ 717
and
Over
Copy & Clerical Worker $17.57 0.33 $ 6
Distribute hours
Direct Copying $150 4 copies $ 6
Costs
Postage $ 55 1 copy $1
Total Cost per Mine $ 729
Mines Making Application 12
Total Cost for Mine Size Class $8,748
Less Prepare Supervisor $44.49 8 hours $ 358
Than
20
Copy & Clerical Worker $17.57 033 $ 6
Distribute hours
Direct Copying $1.50 4 copies $ 6
Costs
Postage $ 55 1 copy $1
Total Cost per Mine $ 371
Mines Making Application 8
Total Cost for Mine Size Class $2,966
TOTAL Cost at Time of Application $11,714
INDUSTRY
COosT
Annualized Cost $ 8207
Y early Cost as of $ 585

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

® Discounted for 5 years at an annual discount rate of 7.0 percent.




Industry Cost

MSHA estimatesthat 10 percent of underground M/NM mines will need to file an
application for an extenson. Ten percent includes 12 mines with 20 or more employees and 8
mines with fewer than 20 employees. Asindicated in Table 1V-11, the total industry cost of
extension gpplications? a the time the gpplications are filed? is estimated to be $11,714.

For comparability with other costs, two adjustments need to be made. Fird, tota industry
costs must be annualized over a 10 year period, using a 7.0 percent annua discount rate®® Then
thisannua cost stream must be discounted five years (dso a a 7.0 percent annud discount rateg
to the time of publication of the rule. The resulting total industry yearly cost esimate is $1,189.°

RESPIRATOR PROTECTION (57.5060(cl))

Section 57.5060(d) conditionaly alows mine employees to conduct ingpection,
maintenance, or repair activities in certain areas of amine where the DPM concentration limit is
exceeded. The conditions involve adequate safeguards for the miners, which may include a
respiratory protection program (RPP). The conditionsinclude the following compliance
activities

Mine operators must prepare an Exemption Plan (EP), which includes & least the
following information:
= Thetypes, frequency, location, and duration of ingpection, maintenance, and
repair activities involved where engineering controls camnot achieve the DPM
concentration limit,
» The reasons why engineering controls to achieve the DPM concentration limit
are not feasible,
»  The number of minersinvolved in the activities, and
=  Themessures for limiting miner exposure to DPM (Section 57.5060(d)(3)).

The plan must be made available to the minersin the following manner:
= Upon submission of the application to MSHA, the proposed EP must be
posted at the mine Site, and a copy must be provided to the authorized
representative of miners, and
= The gpproved EP must be posted at the mine site (Section 57.5060(d)(4)).

The EP must be revised (as necessary) and resubmitted annudly, since the advance
approval for an exemption is valid for no more than one year (Section 57.5060(d)(4)).

The RPP covered by the EP must meet the minimum requirements for respirators of
Section 57.5005 (&) and (b) with respect to:
= Sdection,

89%1,668 = $11,714 X (0.07/(1-(1/1.07)*%)
% $1,189 = $1,668 x (1/1.07)°



Maintenance,

Traning,

Htting,

Supervison,

Cleaning, and

Use (Section 57.5060(d)(4)).

Unit Cost Estimate

MSHA basesits estimates of the unit costs of preparing the EP and RPP and of
implementing the RPP on the following estimates and assumptions.

Initial EP/RPP Preparation. Initid preparation of the EP and RPP will require an
average of 13 hours of a supervisor’ stime (including 8 hoursfor the EP and 5 hours
for the RPP).

Revision and Resubmission. Annua revison and resubmission to MSHA of the EP
and RPP will require an average of one hour of a supervisor’stime.

Digtribution. Didribution of the EP and RPP (which includes sending the proposed
EP and RPP to MSHA for approval, providing a copy to the miners representetive,
and posting the proposed and approved EPs at the mine site) will require (annualy):

= Atota of 0.5 hours of aclerical worker’stime,

= Making 4 copies of 10-page documents at $0.15 per page ($6.00), and

» Postage costs of $0.77 to mail the application to MSHA.

Respirator Equipment Costs. MSHA estimates that respirators, which have a
useful life of oneyear, cost $30. Cartridges, which will need to be changed weekly,
cost $2. Thusthetotal annua unit cost of respirators will be $134.*

Respirator Use. MSHA estimates that respirators will be required for an average of:
= 12 minersin mineswith 20 or more employees®? and
* 4 minersin mineswith fewer than 20 employees.*

Training. MSHA assumesthat training in respirator use will be performed by a
supervisor and that atraining sesson will last 45 minutes.

Initial Training. Initidly, al miners usng repirators (4 minersin smal mines; 12
minersin larger mines) will need to betrained. MSHA assumesthat oneinitid
training sesson will be held in each mine.

o1 $134=$30 + (52X $2)
92 Three two-person work crews for each of two shifts.
93 Two two-person work crews for one shift.
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Annual Training. New miners (or miners newly assigned to repair crews) will need
to be trained in respirator use each year. Previoudy trained miners will not require
retraining. Based on an assumed labor turnover rate of 7.0 percent MSHA estimates
that:
= Mineswith 20 or more employees are expected to train a least one miner in
respirator use each year,?* o that al such mineswill hold afollow-up training
sesson annudly, and
= Mineswith fewer than 20 employees are expected to train one miner in
respirator use about every three years,® o that in any given year only one
third of smal mineswill hold a follow-up training sesson.

Fit Testing. Fit testing will take 15 minutes. Sincefit testing is done by a supervisor
working one-on-one with aminer, the total time required is 15 minutes of a
supervisor'saswell as 15 minutes of aminer’ stime for each miner using arespirator.
Initidly dl miners using respirators will befit tested. Thereafter, the number of
miners to be fit tested each year will be the same as the number of minersto be
trained in respirator use. MSHA assumes that training and fit testing will be done as
nearly at the sametime asis practicable.

Recordkeeping for Training and Fit Testing. MSHA estimates the cost of
recordkeeping for respirator training and fit testing based on the following process:
= The supervisor providing the training will brief aclerica worker, whichwill
require an estimated five minutes of both persons time. This activity will
occur only for theinitid training sesson and fit testing.
= Each year that training and fit testing occurs, the clerica worker will prepare a
regidtration sheet with the trainees names on a clipboard and will
subsequently record the attendees in a computer file, which will require an
esimated 10 minutes plus one minute for each trainee.
= Attendeeswill Sgn the registration sheet. Thiswill require an estimated 20
seconds each, which will occur during training rather than in addition to it. %

Routine Respirator Care. Minerswill routindy visualy inspect their respirators
prior to each use and then clean and store them after the shift isover. MSHA

assumes that:
= Theprocesswill take 1.5 minutes for each miner on a shift when the respirator
isused.

» Respiratorswill be used? and thus inspections required an average of:
20 times per month? 240 times per year? in mineswith fewer than 20
employees®’ and

94 0.84=12x007
% 028=4x007

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

97 Based on the assumption that inspection, maintenance, or repair activities will be performed on 5 shifts
per month by 4 miners (two 2-person crews) on each of these shifts.
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90 times per month? 1,080 times per year? in larger mines®

Random I nspection. Supervisorswill randomly check, during a shift, to ensure that
respirators are properly worn. The supervisor will then log the random checks.
MSHA assumes that:
= Random ingpection will take the supervisor and the miner 1.5 minutes for
each miner inspected.
= The supervisor will require an additiond 1.5 minutesto log the date.
= Mine operators will conduct an average of:
2 random inspections per month? 24 inspections per year? in mines
with fewer than 20 employees, and
7 random ingpections per month? 84 per year? in larger mines.

Wage Rates. MSHA edtimates that the loaded hourly wage rates applicable to these
activitiesare:

= $44.79 for a supervisor,

»  $19.42 for aminer, and

=  $17.57 for aclerical worker.

Amortization. All one-time costs are amortized over a 10-year period. MSHA uses
an annua discount rate of 7.0 percent.

Industry Costs

MSHA esimates tha dl underground M/NM mines that use diesd powered equipment
will require an RPP. As noted above in the industry profile, Chapter 11, there are an estimated
196 such mines. Theseinclude 7 mines with over 500 employees, 112 mines with 20 to 500
employees, and 77 mines with fewer than 20 employees.

EP and RPP. Table 1V-12 showsthe costs of the EP and RPP. These costsinclude
initia preparaion, annud revison and resubmission, and digtribution each time the planis
prepared or revised. In order to make these costs comparable, they have been put on ayearly
bass. Each of the three cost e ements requires different treatment:

Initial EP/RPP Preparation. Initid preparation of the EP and RPP isaone-time
cod. To convert it to ayearly cog, it isamortized over an infinite horizon a an
annud discount rate of 7.0 percent. For infinite horizon investments, the
annudization factor is equd to the discount rate.

Revison and Resubmission. Revison and resubmisson to MSHA of the EP and
RPP isan annua cost, but it does not begin until ayear after the effective date of the
project.

%8 Based on the assumption that inspection, maintenance, or repair activitieswill be performed on 15 shifts
per month by 6 miners (three 2-person crews) on each of these shifts.
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Digtribution. Didribution of the EP and RPP occurs annudly, including the first
year. Thusthis cost needs no adjustment.



Table1V-12: Costs of Respirator Protection Plan and Exemption Plan

Cost Unit

Activity Element Cost Units Cost?
Initial Supervisor $44.79 12 hours® $ 537
Preparation

Annualized Cost® $ 38
Annual
Revision and Supervisor $44.79 1 hour $ 45
Resubmission
Copy and Clerica worker $17.57 0.5 hours $ 9
Distribute

Copying $150 4 copies $ 6

Postage $ .77 1 copy $1

Annual Cost $ 16
Tota Yearly Cost per Mine $ 98
Tota Yearly Mines With Fewer Than 20 7 $7544
Industry Cost Employees

Mines With 20 to 112 $10,972

500 Employees

Mines With Over 7 $ 686

500 Employees

All M/NM Mines 196 $19,202

& Costs may not sum exactly because of rounding.
b Onetimeinitial costs minus recurri ng annual costs.

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

AsTable IV-12 shows, the estimated yearly cost per mine of EP/RPP preparation and
revision is $98. The estimated yearly cost for the industry is $19,202.

Equipment, Training, and Fit Testing. Table1V-13aand Table IV-13b show the costs
associated with the purchase of respirators and cartridges, training in respirator use, fit testing,
and related recordkeeping. Estimated costs for adl mines are asfollows:
Annua equipment costs are $232,624;

Yearly cogsfor initid respirator training, fit testing, and recordkeeping are $3,403;
and
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Y early costs for follow-up respirator training, fit testing, and recordkeeping are
$13,217.

Totd estimated yearly industry costs of respirators, training, fit testing, and related
recordkeeping are $249,244.
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Table IV-13a: Costs of Respirator Equipment, Training, and Recordkeeping for Mines With
20 or More Employees

Cost Unit Unitsor
Activity Element Cost Unitsx Miners Cost?
ANNUAL COSTS
Respirator Respirator $30.00 1x119x 12 $42,840
Cartridge $2.00 52x 119x 12 $148512
Annual Cost $191,352
INITIAL COSTS
Training Supervisor $44.79 0.75x 119 $ 3998
Miner $19.42 0.75x 119x 12 $20,799
Fit Testing Supervisor $44.79 025x119x 12 $15,990
Miner $19.42 025x119x 12 $ 6,933
Recordkeeping Supervisor $44.79 0.0833x 119 $ 444
Clerica Worker $17.57 025x 119 $ 523
Clerica Worker $17.57 1/60x 119x 12 $ 418
TOTAL Sum of Initial Costs $49,104
Annualized Initial Costs® $ 2,876
FOLLOW-UP COSTS
Training Supervisor $44.79 0.75x 119 $ 3998
Miner $19.42 0.75x 119 $ 1,733
Fit Testing Supervisor $4.79 0.25x 119 $ 1,333
Miner $19.42 025x 119 $ 578
Recordkeeping Clerical Worker $17.57 0.1667 x 119 $ 348
Clerical Worker $17.57 0.01667 x 119 $ 3H
TOTAL Sum of Annual Follow-up Costs $ 8024
TOTAL INDUSTRY YEARLY COSTS $202,252

& Costs may not sum exactly because of rounding.

® One-timeinitial costs minus recurri ng annual follow-up costs. The annualization factor is0.07, whichisequal
to the annual discount rate.
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Table IV-13b: Costs of Respirator Equipment, Training, and Recordkeeping for Mines With
Fewer Than 20 Employees

Cost Unit Unitsor
Activity Element Cost Unitsx Miners Cost®
ANNUAL COSTS
Respirator Respirator $30.00 Ix77x4 $ 9240
Cartridge $2.00 52x77x4 $32,032
Annual Cost $41,272
INITIAL COSTS
Training Supervisor $44.79 0.75x 77 $ 2587
Miner $19.42 075X 77 x4 $ 4486
Fit Testing Supervisor $44.79 025x77x4 $ 3449
Miner $19.42 025x77x4 $ 1,495
Recordkeeping Supervisor $44.79 0.0833x 77 $ 287
Clerica Worker $17.57 025x 77 $ 3B
Clerical Worker $17.57 1/60x 77 x 12 $ 0
TOTAL Sum of Initial Costs $ 12,733
Annualized Initial Costs® $ 528
FOLLOW-UP COSTS
Training Supervisor $44.79 0.75x 77 $ 2,587
Miner $19.42 0.75x 77 $ 1122
Fit Testing Supervisor $44.79 025x 77 $ 862
Miner $19.42 025x77 $ 374
Recordkeeping Clerical Worker $17.57 0.1667 x 77 $ 225
Clerica Worker $17.57 0.01667 x 77 $ 3
TOTAL Sum of Annual Follow-up Costs $ 5192
TOTAL INDUSTRY YEARLY COSTS $ 46,992

& Costs may not sum exactly because of rounding.

® One-timeinitial costs minus recurri ng annual follow-up costs. The annualization factor is0.07, whichisequal
to the annual discount rate.
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Inspection. Table!V-14aand Table IV-14b show the estimated costs of inspection
related to respirator use. These costs are annua cogts.

Annua cogts for routine inspection and care of respirators are $71,368; and

Annud costs for random inspection of respirator use are $32,275.

Tota estimated yearly industry costs for respiratory protection are $103,643.

TablelV-14a: Unit Costs of Respirator I nspections

Activity Cost Element Cost/Hour Hours Cost
Routine Inspection Miner $19.42 0.025 $0.49
Random Inspection Supervisor $44.79 0.025 $112
Miner $1942 0.025 $0.49
Total $161
Recordkeeping Supervisor $4.79 0.025 $1.12
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TableV-14b: Industry Costs of Respirator Inspections

Mine Size Type of Inspections Cost per Total

I nspection per Year Inspection Cost
Over 500 Routine 7,560 $0.49 $ 3670
Employees

Random with 588 $273 $ 1,602

Recordkeeping

Total $ 5272
20to 500 Routine 120,960 $0.49 $58,726
Employees

Random with 9,408 $273 $25,637

Recordkeeping

Tota $84,363
Under 20 Routine 18,480 $049 $ 8972
Employees

Random with 1,848 $2.73 $ 5036

Recordkeeping

$14,008

All Underground M/NM Mines $103,643
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Total Costsof Respiratory Protection. Table 1V-15 showsthe total costs of respiratory
protection, by mine size class and by type of compliance activity. The totd estimated yearly
cogs of al eements of arespiratory protection program for the underground M/NM mining
industry are $372,089.

TablelV-15: Total Industry Costs of Respirator Protection

Mine Size

Activity All Mines

Under 20 20t0 500 Over 500
RPP and EP? $ 7,544 $10,972 $ 686 $19202
Equipment,
Training, and $46,992 $190,355 $11,897 $249,244
Recordkeeping®
I nspection® $ 14,008 $84,363 $ 5,272 $103,643
TOTAL $68544 $285,690 $17,855 $372,089

8Source; Table IV-12.

b Source: Table 1V-3aand Table IV-3b.

¢ Source; TableV-14.

DIESEL PARTICULATE MATTER CONTROL PLAN (57.5062)

In the event of aviolation of Section 57.5060(a) (the 400+ ¢ micrograms/nT concentration
limit) or Section 57.5060(b) (the 160+ ¢ micrograms/nT concentration limit), an underground cod
mine operator mugt take the following steps:

Section 57.5062(a) and Section 57.5060(b) require a mine operator to establish a
diesd particulate contral plan for the mine (or modify the plan if one dready exists)
that includes a description of the controls the mine operator will utilize to keep the
DPM concentrations below the limits;

Section 57.5062(c) requires the mine operator to demongtrate the effectiveness of the
particulate control plan by monitoring;

Section 57.5062(d) requires the mine operator to:

= Makethediesd particulate control plan and sampling records available to
representatives of DOL, DHHS, and the miners, and

= Supply the particulate control plan to the District Manager (upon request);
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Section 57.5062(€) requires the mine operator to modify the particulate control plan
to reflect changesin mining equipment or circumstances.

Unit Cost Estimate
MSHA uses the following estimates and assumptions® to estimate Section 57.5062 costs:

Preparation of a particulate control plan (or modification in the event of aviolation)
will require an average of 4 hours of a M/NM mine supervisor’ stime.

Demondiration of the effectiveness of a particulate control plan will entail (for each
violation) taking one verification sample per day for three daysin one production area
of the mine where the violation occurred.

A M/NM mine with a DPM control plan in place will need to revise it annudly, due
to changes in equipment or circumstances.

Modification of a particulate control plan after changes in equipment or
circumstances will require an average of haf an hour of a M/NM mine supervisor's
time.

The particulate control plan will not exceed 10 pagesin length.

Each mine will need to make atotd of:
= Four copiesfor Section 57.5060(d) and
=  Two copiesfor Section 72.370(e)

Production and digtribution (i.e., providing to aminers representative and mailing to
MSHA upon request) will require an average of
Fifteen minutes per mine of aclerica worker’ stime for an origina plan under
Section 57.5060(d), and.
=  Ten minutes per mine of adericd worker’ stime for modification of aplan
under Section 57.5060(€).

Labor wage rates are:
= $44.79hour for a mine supervisor, and
=  $17.57/hour for aclerica worker.

Direct costs of producing and distributing reports will include:
= Copying costs of $ .15 per page (equivaent to $1.50 per plan copy), and
» Postage (for submission to MSHA) at $ .55 per plan.

Table1V-16 shows the calculation of estimated unit costs, based on these assumptions.
MSHA edtimates that preparation of a plan will cost:

% These assumptions differ slightly from assumptions madein the PREA.
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$514.10 for preparation of an origind particulate control plan (or modification of an
exiging plan) after aviolaion, and

$28.87 for modification of a plan after achange in equipment or circumstances.

The combined unit cost of aDPM control plan hastwo dements. A one-time cost of the
initid plan and a cogt stream of annual revisons. Table 1V-16 dso summarizes this caculation.
To make them comparable to the cost of the initid plan the annuad cogts of plan revisons (over a
ten-year time horizon) are discounted to the year of theinitid plan. This present valueis
$189.53.1%° Thus the present value of the total yearly unit cost of aDPM plan? as of the year

theinitid plan iswritten? is $703.63.

100 ¢189,53 = $28.87/{ 0.07[(1/(1.07))-(L/(L.0O7)* 1]}
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TablelV-16: Unit Costsof Diesdal Particulate Master Control Plan

Type of Plan Cost Element Cost or Hoursor
Rate/Hour Units Cost

Initial Supervisor $44.79 4 $179
Clerica Worker $17.57 0.25 $4
Copies $150 4 $6
Postage $ 55 1 $1
Sampling $75.00 3 $225
Analysis $33.00 3 $ 99
Total Unit Cost $514

Plan Supervisor $44.79 05 $ 22

Revision
Clerical Worker $1757 0.166667 $3
Copies $1.50 2 $3
Postage $ 55 1 $1
Total Unit Cost $29
Present Value at the $190
Time of the Initial Plan®

Total Cost at the Time of the Initial Plan $704

& Discounted at an annual discount rate of 7.0 percent.

Industry Costs

MSHA egtimates that approximately 12 underground M/NM mines annualy will receive
aviolation citation that generates a DPM control plan. Thiswill include an estimated ten mines
with 20 or more employees®® (about 8 percent of these mines) and two mines with fewer than 20
employees (about 2 percent of these mines). This estimate alows for an individud mineto have
a second violation and have to do amgjor revision of the DPM control plan in another part of the

mine.

Every year, according to MSHA’s estimate, 12 mines each incur costs that are equivalent
to $703.63 in that year. Thusthetotal yearly industry costs of Section 57.5062 are estimated to

be $8,444.

FUELING PRACTICES (57.5065)

101 One of these mines will have over 500 employees; the other 9 between 20 and 500 employees.

78




Section 57.5065 requires that underground M/NM mine operators that use diesel powered
equipment must:

Use diesd fue having asulfur content of no greater than 0.05 percent;
Retain purchase records for fud; and
Useonly diesd fud additives that have been registered by the EPA.

Of the provisonsin this section, the requirement to use low-sulfur diesd fud hasthe
greatest potentia for imposing compliance costs. At the time the PREA was prepared, MSHA
contacted two oil company refineries, both of which noted that low-sulfur fuel cost about 1.75
cents per gdlon more than high-sulfur fuel. Thisrefinery cost differentia, however, does not
readily trandate into adifferentid in prices a the supplier or pump leve. High-sulfur fud is
commonly used for hegting, and in regions where oil heet is not widdy used, high-sulfur fud
may be difficult to obtain and higher priced than low-sulfur fue. Moreover, high-sulfur fud
damages cataytic converters and can cause engines to perform lesswell. Thus a mine operator
islikely to prefer low-sulfur fud for &t least some vehicles, and mine operators are unlikely to
gore both high-sulfur and low-sulfur fuel. Findly, an increasing percentage of new engines
require low-sulfur fue, and proposed EPA regulations (which would apply to al diesel powered
equipment covered by thisfind MSHA rule) would limit the sulfur content of diesdl fudl to no
greater than 0.015 percent—which is even dricter than the limits on sulfur content imposed by
thisfina rule. All things consdered, MSHA does not believe that there is a significant or
measurable compliance cogt for the mining industry as awhole to switch from high-sulfur fud to
low-sulfur fud.

Codts of the other requirements of Section 57.5065 are likely to be zero or negligible.
Mine operators dready retain fuel purchase orders for tax purposes. The EPA has registered fuel
additives that are currently used or subgtitutes that are equivalent in price to those used, and EPA
will provide aligt of registered additives a no cost.

For these reasons, MSHA has estimated no compliance costs for Section 57.5065.
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MAINTENANCE TRAINING (57.5066(C))

Section 57.5066(c) requires that any persons maintaining diesd powered equipment in
underground M/NM mines must be qudified, by virtue of training or experience, to ensure that
engines are maintained in approved condition and that emission related components are
maintained to manufacturer specifications and are in effective operating condition.*%2

Unit Cost Estimates

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

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 avocationa or
lecture type of setting. Instructional costs are estimated to be $75 per hour for each
person trained.

The number of trainees for each mine will be determined by the number of pieces of
diesd powered equipment, asfollows:
=  One person will be trained in diesd engine and control maintenance in mines with
1 to 6 pieces of diesdl powered equipment.
= An additiond person will be trained in mantenance for every 12 pieces of diesd
powered equipment (rounded up to the next higher dozen) above the initid sx
pieces.

Thetraining course will take one hour of the mechanic’stime.

The training will be recorded by having each trainee sgn adgn-in sheet, which was
prepared by aclerical worker, and the clerical worker will then enter the namesinto a
computer. MSHA estimates that this process will entail the following actions'®
= A supervisor will brief the clerical worker, which will require an estimated
five minutes of both persons time.
= Thedericad worker will prepare aregigration sheet with the trainees names
on aclipboard and will subsequently record the attendees in a computer file,
which will require an estimated 10 minutes plus one minute for each trainee,
= Attendesswill sign the regigtration sheet. Thiswill require an estimated 20
seconds each.

102 Costs of filter maintenance itself were included under Section 57.5060(a) and Section 57.5060(b),
above.

103 This process replaces the PREA assumption that recording of attendance would require five

minutes of a supervisor’stime.



Wage Rates. Egtimated hourly wage rates are:
= $44.79 for a supervisor,
= $25.00 for a mechanic, and
=  $17.57 for aclerica worker.

These assumptions lead to the following estimates of unit costs of training mechanics and
recording the training:

Training cogts will be $100 per mechanic, including:
»  $75.00 tuition, and
= $25.00 for one hour of the mechanic’stime,
Recording costs will include the following cogts:
= $8.13 per minefor time of a supervisor and clerica worker to set up
recordkeeping, and
= Cods per mechanic, including:
$ .14 for each mechanic to sign hisname, and
$ .29 per mechanic for the clerical worker to record the names.

Industry Costs

Table 1V-17 shows the distribution of pieces of diesd powered equipment in
underground M/NM mines of each size class (under 20 employees, 20 to 500 employees, and
over 500 employees). The number of mechanicsto be trained is derived from the number of
pieces of diesd powered equipment in each mine, according to the assumptions stated above.
MSHA estimates that the underground M/NM mine industry will need to train 517 mechanics as
aresult of Section 57.5066(c). Of these, 121 will be in minesthat have fewer than 20
employees; 330 in minesthat have 20 to 500 employees, and 66 in mines with over 500
employees.
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TablelV-17: Numbersof Diesel Maintenance Traineesin M/NM Mines

Diesel Under 20 200 500 Over 500
Diesel Mechanics Employees Employees Employees
Machines toTrain
inMine per Mine
Mines Mech. Mines Mech. Mines Mech.
1-6 1 A A 6 6 - -
7-18 2 42 84 51 102 - -
19-30 3 1 3 28 84 - -
31-42 4 - - 14 56 2 8
43-54 5 - - 4 20 - -
55-66 6 - - 3 18 - -
67-78 7 - - 5 35 - -
91-102 9 - - 1 9 2 18
127-138 12 - - - - 2 24
175-186 16 - - - - 1 16
TOTAL 77 121 112 330 7 66

Table 1V-18 shows the estimated cogts of training these mechanics and recording the
traning. At thetime of the training, these estimated costs are:

$6,685 for 7 mines with over 500 employeesto train 66 mechanics,
$34,052 for 112 mines with 20 to 500 employees to train 330 mechanics; and
$12,778 for 77 mines with fewer than 20 employeesto train 121 mechanics.

MSHA estimates that the formd training on maintaining emisson control components
will need to be done only once? when the controls are introduced'®*? as the presumption is that
mechanics are not currently trained in these skills. Theresfter, MSHA assumes, new mechanics
will be hired with the kill or can be trained individualy with minima cogt as part of orientetion
or onthejob. Thusthetraining isa one-time cost that needs to be annudized for comparability
with other costs. The annudized cost for the total industry for Section 57.5066(c) training and
recordkeeping is $3,746.

104 MSHA’ s cost estimation assumes (for simplicity) that all training will take place when the rule becomes
effective. In practice, some M/NM mines may not introduce controls until the second phase, so that training may be
deferred several years. In such acase, the training costs should be discounted further and will be lower.
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Table1V-18: Industry Costs for Maintenance Training

Mine Cost Unit
Size Activity Element Cost Hours Number Cost
Over Training Tuition $75.00 1 66 $ 4,950
500 Cost
Mechanic $25.00 1 66 $ 1,650
Record- Supervisor $44.79 0.083 7 $ 26
Keeping Cost
Clerical Worker $17.57 0.25 7 $ 31
Mechanic $25.00 0.006 66 $ 9
Clerical Worker $17.57 0.017 66 $ 19
Total Cost At the Time of Training $ 6,685
Annualized Cost? $ 468
20 Training Tuition $75.00 1 330 $24,750
to Cost
500
Mechanic $25.00 1 330 $ 8,250
Record- Supervisor $44.79 0.083 112 $ 418
Keeping Cost
Clerical Worker $17.57 0.25 112 $ 492
Mechanic $25.00 0.006 330 $ 46
Clerical Worker $17.57 0.017 330 $ 97
Total Cost At the Time of Training $ 34,052
Annualized Cost® $ 2,384
Less Training Tuition $75.00 1 121 $ 9,075
Than Cost
20
Mechanic $25.00 1 121 $ 3,025
Record- Supervisor $44.79 0.083 77 $ 287
Keeping Cost
Clerical Worker $17.57 0.25 77 $ 338
Mechanic $25.00 0.006 121 $ 17
Clerical Worker $17.57 0.017 121 $ 36
Total Cost At the Time of Training $12,778
Annualized Cost? $ 8%
Total Annualized Industry Cost $ 3,746

& The annualization factor is 0.07, which is equal to the annual discount rate for investments with an infinite life.
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TAGGING AND EXAMINATION (57.5066(b))

Section 57.5066(b) requires that operators of diesd powered equipment in underground
M/NM mines affix avishble tag to the equipment a any time the miner notes any gpparent
emisson-related defect in the equipment. The rule requires that a mechanic make a prompt
examination of tagged equipment. Both the tagging and the subsequent examination must be
recorded in alog. The miner must record the equipment tagged and the date it was tagged. The
mechanic must record the date the tagged equipment was examined, by whom, and what actions
were taken. Although not explicitly required by the rule, MSHA assumes for costing purposes
that diesel powered equipment operators will be trained in identifying apparent emisson rel ated
defectsin their equipment and in tagging and logging procedures,

Unit Cost Estimates

MSHA'’s estimate of costs of tagging of equipment, examination of equipment, and
related operator training is based on the following assumptions:

Training. Concerning training equipment operators for tagging:
= Each minewill train one operator per machine per shift.1%®
= Supervisorswill conduct the operator training on location in the mine,
utilizing apiece of diesd powered equipment for demonstration purposes.
= MSHA assumes that (due to the hands-on naure of the training) no more than
12 operators will be trained in one sesson.
= Thetraining will take fifteen minutes.

Tagging of Equipment. MSHA estimates that, for each incident of tagging a piece
of diesdl powered equipment, it will take the miner who operates the equipment:

=  Two minutesto tag the equipment, and

=  Two additiond minutesto record the tagging.

Examination of Equipment. MSHA estimates that, for each incident of tagging, it
will take amechanic:

= Ten minutes to examine the equipment, and

= Two additiona minutes to record the examination.

Wage Rates. Estimated hourly wage rates are:
= $44.79 for a supervisor,
»  $19.42 for aminer, and
= $25.00 for amechanic.

105 Based on the production hours per day cited above:
Mines with fewer than 20 employees will train one operator per piece of diesel equipment;
Mines with 20 to 500 employees will train two operators per piece of diesel equipment; and
Mines with over 500 employees will train three operators per piece of diesel equipment.
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These assumptions lead to the following estimates of unit costs of tagging diesdl powered
equipment:

Cods of training operators on tagging will be:
= $11.20for asupervisor to conduct esch training on, and
= $4.86 for each miner/operator to take the training.

Codts of tagging equipment, examining it, and recording it will be $6.29 per episode
of tagging, condsting of:

= $1.29for the operator to tag the equipment and record the tagging, and

= $5.00 for amechanic to examine the equipment and record the examination.

Total Industry Costs

Training. Table IV-19 shows the digtribution of underground M/NM mines of each sze
class (fewer than 20 employees, 20 to 500 employees, and over 500 employees) by the number
of training sessons they will hold. Table 1V-19 aso shows the estimated number of miners
operating diesel powered equipment to be trained. These estimates are derived from the
digtributions of pieces of diesd powered equipment in each mine and the number of shifts
operated by the different szes of mines. MSHA estimates that the underground M/NM mine
industry will need to train 8,108 miners about tagging diesd powered equipment, and that this
training will take 757 training sessons. Of these, 577 miners and 87 training sessonswill bein
mines that have fewer than 20 employees; 5,422 miners and 502 training sessonsin mines that
have 20 to 500 employees, and 2,109 miners and 168 training sessons in mines with over 500
employees.



Tablel1V-19 Numbersof Diesel Equipment Operator Traineesin M/NM Mines

Fewer Than 20 20to0 500 Over 500
Number of Employees Employees Employees
Training
Sessions
per Mine
Mines Miners Mines Miners Mines Miners

1 67 420 6 50 - -

2 10 157 18 382 - -

3 - - 31 936 - -

4 - - 19 784 - -

5 - - 1 584 - -

6 - - 6 414 - -

7 - - 8 626 - -

8 - - 3 272 - -

9 - - 1 98 - -
10 - - 1 112 2 240
11 - - 2 254 - -
12 - - 3 410 - -
13 - - 2 292 - -
17 - - 1 198 - -
23 - - - - 1 276
24 - - - - 1 282
32 - - - - 1 3381
A - - - - 1 39
45 - - - - 1 531

TOTAL 77 577 112 5422 7 2,109

Table 1V-20 shows the estimated codts of training these miners. At the time of the
training, these estimated costs are:

$15,062 for 7 mines with over 500 employess,
$39,509 for 112 mines with 20 to 500 employees, and
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$4,580 for 77 mines with fewer than 20 employees.
MSHA estimates that the forma training on tagging will need to be done only once.

Thusthe training is aone-time cogt that needs to be annudized for comparability with other
costs. The estimated yearly cost for the total industry for training about tagging is $4,142.
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Table1V-20: Industry Costs of Equipment Tagging and Related Actions

Mine Cost Wage
Sze Activity Element Rate Hours Number Cost
Over Training Supervisor $44.97 0.25 168 $1,831
500
Miner $19.42 025 2,109 $13,181
Total At Timeof Training $15,062
Annualized Cost® $1,04
Tagging Miner $19.42 0.067 142 $ 184
Mechanic $25.00 02 142 $ 710
Total $ 8K
Total Yearly Cost $1,948
20 Training Supervisor $44.97 0.25 502 $5,621
to
500
Miner $19.42 025 5422 $33,838
Total Cost At Time of Training $39,509
Annualized Cost* $2,766
Tagging Miner $19.42 0.067 542 $ 702
Mechanic $25.00 02 542 $2,710
Total $3412
Total Yearly Cost $6,178
Under Training Supervisor $44.97 0.25 87 $ 974
20
Miner $19.42 025 577 $3,606
Total Cost At Timeof Training $4,580
Annualized Cost* $ 321
Tagging Miner $19.42 0.067 230 $ 298
Mechanic $25.00 0.2 230 $1,150
Total $1,448
Total Yearly Cost $1,769
Total Industry Y early Cost $9,895

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




Tagging. MSHA estimates that, on average, the annua number of taggingsin
underground M/NM mines with fewer than 20 employees will be the equivaent of 40 percent of
diesd powered equipment in those mines. For larger mines, which generdly have more
extensve preventive maintenance programs, MSHA estimates that the average annua number of
taggings will be the equivaent of 20 percent of diesel powered equipment in those mines. Thus
the estimated annua number of taggingsis 914, induding:

142 in mines with over 500 employess,
542 in mines with 20 to 500 employees, and
230 in mines with fewer than 20 employees.

Table 1V-20 aso shows the estimated annua cost of tagging, which is estimated to be
$5,754, including:

$894 for tagging in mines with over 500 employees;
$3,412 for tagging in mines with 20 to 500 employees, and
$1,448 for tagging in mines with fewer than 20 employees.

Combining the annudized cogt of training miners for tagging and the annud cost of
tagging and examining equipment and recording these ectivities, MSHA'’ s estimated tota yearly
industry cost of Section 57.5066(b) is $9,895.

MINER HEALTH TRAINING (57.5070)

Section 57.5070(a) requires that coal miners covered by the rule who can reasonably be
expected to be exposed to DPM be trained in DPM hedlth risks, DPM control methods,
personnd responsible for controls, and actions required by miners to ensure that controls operate
asintended. In addition, the mine operator is required to maintain records of the training for one
year.

Unit Cost Estimates

MSHA'’s estimate of miner training and recording costs under Section 57.5070 is based
on the following assumptions.

Training will be performed by a mine supervisor.

Up to 34 minerswill be trained at each session. %

108 11y effect, amine will schedule 3 sessions for every 100 minersto be trained. Thus, for example, amine
with 120 minersto be trained would hold four training sessions, while amine with 40 minersto be trained would
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Hourly wage rates of the persomnd involved are:
= $44.79 for a supervisor,
=  $19.42 for aminer, and
=  $17.57 for aclerical worker.

All training sessons will be of two durations:
= Underground M/NM mineswith 20 or more employeeswill hold training
sessons that last for 30 minutes, and
= Underground M/NM mines with fewer than 20 employeeswill hold training
sessonsthat last for 15 minutes.

Recording. Thetraining will be recorded by having each trainee Sgn asign-in shedt,
which was prepared by aclerical worker and will be entered into a computer. MSHA
estimates that this process will entail the following actions™®’

»  The supervisor will brief the dlerica worker, which will require an estimated
five minutes of both persons time. Thiswill occur once at each mine for eech
annua round of training, regardless of the number of training sessons held.

= For each training session, the clerica worker will prepare aregistration sheet
with the trainees’ names on a clipboard and will subsequently record the
attendees in acomputer file, where it can be stored essentialy without cost.
These activities will require an estimated 10 minutes for set-up plus one
minute for each trainee.

= Attendeeswill Sgn the registration sheet. Thiswill require an etimated 20
seconds each, which will occur during training rather than in addition to it. 2%

These assumptions lead to the following estimates of unit costs of training miners and
recording the training:

Training cogts per session will be $11.20, for every 15 minutes of supervisor’'stime
spent astrainer;

Traning cogts per miner will be $4.86 for every 15 minutes of miner’ stime spent in
traning; and

Recording costs will include two types of codts:
= $8.13 per minefor time of a supervisor and clerica worker to set up
recordkeeping, and
= $.29 per miner for the clerica worker to record the names.

hold two training sessions. Thisassumption 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.

197 This process replaces the PREA assumption that recording would consist only of each miner taking 30
secondsto sign alist.

108 Because this cost isincluded in the training time, it is not explicitly estimated in this section. For
purposes of estimating paperwork burden, however, thetimeisadistinct burden that is estimated separately.
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Total Industry Cost

Table1V-21 and Table IV-22 summarize the computation of industry costs of miner
traning. Table1V-21 isbased on a classfication of underground M/NM mines by size? under
20 employees (in which case they require 15-minute training sessons) or 20 or more employees
(inwhich case they require 30-minute training sessons). Table 1V-21 aso groups mines by how
many training sessions each mine will hold, based on the number of minersto betrained. The
result of these computationsisthat 77 underground M/NM mines will hold 77 15-minutetraining
sessions, and 119 mines will hold 382 30-minute training sessons.

TablelV-21 Numbersof Miner Health Training Sessionsin Underground M/NM Mines

Under 20 200 500 Over 500
Number of Employees Employees Employees
Training (15 Minutes) (30 Minutes) (30 Minutes)
Sessions
per Mine
Mines Sess. Mines Sess. Mines Sess.

1 77 77 46 46

2 29 58

3 13 39

4 10 40

5 9 45

6 1 6

7

8 2 16

9 2 18

10 1 10

u 2 2

15 1 15

16 1 16

20 1 20

37 1 37
TOTAL 77 77 112 262 7 120
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Published MSHA data reported by M/NM mine operators'®® indicate that underground
M/NM mines have 12,073 employees. MSHA estimatesthat 5 percent of these are office
workers, who do not need miner hedlth training, and the other 95 percent (11,469) are miners
who do need to be trained. MSHA egtimates that underground M/NM mines with fewer than 20
employees have 770 miners to be trained; mines with 20 to 500 employees have 6,772 minersto
be trained; and mines with over 500 employees have 3,972 miners to be trained.*°

For each mine size class, Table IV-22 multiplies the number of traning sessons by the
cost of supervisors' time and the number of miners by the cost of their time to produce an
edimate of industry costs. Totd annua industry miner training costs are estimated to be
$117,043.

Table 1V-22 aso shows the computations of recordkeeping costs. The five-minute
briefing of a clerica worker by a supervisor occurs once for each mine. Thusthis unit cost is
computed and then multiplied by the number of mines. Thetimeit takes for the clericad 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 the
miners will pass around and Sgn the registration sheet during the training session, that cost was
dready included in the estimated time of the sessonsthemsdves. Thetotd estimated cost of
recording miner hedth training is $4,377.

199 Mine Safety and Health Administration, “Mine Injury and Worktime, Quarterly.”

10 Thisallocation by mine sizeis based on data from MSHA’s survey of M/NM mines. The survey data
include surface operations and are thus not directly comparable to the datafrom MSHA’s 1977 “Mine Injury and
Worktime, Quarterly.” MSHA accepted the survey count for mines with fewer than 20 employees, assuming that

minesthis small were unlikely to have both underground and surface operations. Having subtracted these

employees from both counts, MSHA then allocated employeesin the “Mine Injury and Worktime, Quarterly” data
between mines with 20 to 500 employees and mines with over 500 employees in the same proportions as were found

in the survey data.
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TablelV-22: Industry Costsof Miner Health Training Actions

Mine Cost Wage
Sze Activity Element Rate Hours Number Cost
Over Training Supervisor $44.79 05 120 $ 2,688
500 Cost
Miner $19.42 05 3972 $38,131
Total $40,819
Record- Supervisor $44.79 0.083 7 $ 26
Keeping Cost
Clerical Worker $17.57 0.083 7 $ 10
Clerica Worker $17.57 0.017 3972 $ 1,150
Total $ 1,186
Total Annual Cost $42,005
20 Training Supervisor $44.79 05 112 $ 5,368
to Cost
500
Miner $19.42 05 6,772 $ 65,756
Total Cost $71,624
Record- Supervisor $44.79 0.083 112 $ 418
Keeping Cost
Clerica Worker $17.57 0.083 112 $ 164
Clerica Worker $17.57 0.017 6,772 $ 1,983
Total $ 2565
Total Annual Cost $74,189
Less Training Supervisor $44.79 0.25 77 $ 862
Than Cost
20
Miner $19.42 0.25 770 $ 3738
Total Cost $ 4,600
Record- Supervisor $44.79 0.083 77 $ 287
Keeping Cost
Clerical Worker $17.57 0.083 7 $ 113
Clerica Worker $17.57 0.2 770 $ 226
Total $ 626
Total Yearly Cost $ 5226
Total Industry Y early Cost $121,420
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Totd estimated annua industry costs for Section 57.570, including training and
recordkeeping, are $121,420.

ENVIRONMENTAL MONITORING (57.5071)

The rule requires that mine operators sample the air to determine DPM concentrations.
MSHA makes the following assumptions about the scope of sampling:

All underground M/NM mines will conduct sampling 4 times per year.
Mine operators will sample:

= Two working areasin mines with 20 or more employees, and
=  Oneworking areaiin mines with fewer than 20 employees.

When conducting sampling, mine operators will take 3 samplesin each working area
sampled.

Estimated Sampling Cost per Mine per Year

MSHA makes the following assumptions for purposes of estimating costs of
environmental monitoring:

Haf of underground M/NM mines with 20 or more employees and dl underground
M/NM mines with fewer than 20 employees will contract out their sampling.

The other half of the underground M/NM mines with 20 or more employees will
conduct their own in-house sampling and contract out andlysis of the samples.

Cogt of Contracted Sampling. For minesthat contract out their sampling, MSHA
estimates that the cost per sample will be:

$75.00 for a contractor to perform the sample; and
$33.00 per sample for alab to analyze the sample.

Computations are summarized in Table 1V-23. At thisunit cost, MSHA estimates that
the total yearly cost for a mine operator to contract out sampling will be:

$1,296 for amine with fewer than 20 employees, which requires 12 samples™ per
year; and

$2,592 for amine with 20 or more employees, which requires 24 samples''? per year.

111 12 samples/year = (3 samples/working area) * (1 working areas/sampling) * (4 samplings/year)
112 24 samples/year = (3 samples/working area) * (2 working areas/sampling) * (4 samplings/year)
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TablelV-23: Cost Per Mine of Environmental Monitoring Sampling

Mode of Mine Type of Cost Unit
Sampling Sze Cost Element Cost Units Cost
Contract Less Sampling Sample $75.00 12 $ 900
Sampling Than Cost
20
Analysis $33.00 12 $ 3%
Total Annual Cost $1,296
20 Sampling Sample $75.00 24 $1,800
or Cost
More
Analysis $33.00 24 $ 792
Total Annual Cost $2,592
In-House 20 Initial Miner $19.42 4 $ 78
Sampling or Cost
More
Calibrator $1,000 1 $1,000
Cassettes $ 650 3 $1,950
Total Cost Initial $3,028
Annualized® $ 431
Sampling Cassettes $20.00 24 $ 480
Cost
Labor $19.42 8 $ 155
Analysis $33.00 24 $ 792
Total Annual Cost $1,427
Total Yearly Cost $1,858

& Annualized over 10 years using an annual discount rate of 7.0 percent.

Cost of In-House Sampling. MSHA'’ s estimate of the costs of alarge mine doing its own
sampling is based on the following assumptions and estimates:

MSHA estimates that it will take 4 hours of aminer’ stime (at $19.42/hour) to

become familiar with the method of sampling and equipment used by reading
materials and asking MSHA ingpectors questions about sampling.

9%



For cogting purposes, MSHA assumes that mine operators will use the sampling and
andytica method developed by the Nationd Indtitute of Occupationa Safety and
Hedlth, known as NIOSH Method 5040, dthough MSHA recognizes that mine
operators may use a different sampling and analytical method to perform sampling.

MSHA edimates that each mine operation doing its own sampling will initidly need
to purchase equipment, which MSHA estimates will have auseful life of 10 years.
This equipment congds of:
= Three sampling systems, which include a pump, a submicron impactor, and
charger, which—based on conversations with pump manufacturers—sdl| for
$650 each, and
= A cdibration device to cdibrate the sampling instruments, costing about
$1,000.

MSHA estimates that a disposable filter cassette, which costs $20, is atached to the
sampling instrument each time the sample is taken.

MSHA estimates that it will take aminer 20 minutes for sampling activities,
induding:

= Hooking up the pumpsto charge,

= Assambling the pump components before sampling,

= Washing the pump after sampling is conducted, and

= Hlling out information regarding the sample.

MSHA egtimates that andlysis of samples at alaboratory will cost $33 per sample.

Table 1V-23 shows the computation of the yearly cost of amine s conducting its own
sampling. TableV-23 indicatesthat initid costs will total $3,028, but that the annua equivaent
of this cost, amortized over 10 years using an annua discount rate of 7.0 percent, is $431. Table
IV-23 a0 shows that the time and materials cost of a sampleis $26.47. For 24 samples™® this
cost is $635.28 per year. Andysisof samplesis an additional $33.00 per samples, or $792 for 24
samples. Thusthe annua cost for sampling is estimated to be $1,427.28. Thetotd yearly cost
for amine operator to do his own sampling is $1,858.35.

113 24 samples/year = (3 samples/working area) * (2 working areas/sampling) * (4 samplings/year)
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Unit Cost of Related Activities

In addition to sampling itself, Section 57.5071 requires underground M/NM mine
operators to take anumber of related actions:

Mine operators must provide affected miners and their representatives with a
reasonable opportunity to observe the diesd particulate monitoring required by
Section 57.5071 and to inform them of the dates and times that they intend to conduct
monitoring (Section 57.5071(b)).

If the DPM concentration limit is exceeded, mine operators must take corrective
action and must post corrective actions that were taken (Section 57.5071(c)).

Mine operators must o post sample results on the mine bulletin board within 15
days of receipt (Section 57.5071(d)).

Notification. MSHA assumes that mine operators will notify miners and their
representatives oraly, by giving miners written notices, or by posting awritten notice. Specific
assumptions and estimates concerning the costs of notification are as follows:

Ord notification will be made at the beginning of each shift & an occason such asa
dally safety meeting. MSHA edtimates that notification will require two minutestime
of asupervisor who makes the announcement and of al of the miners.

Written notice to the miners will require the following actions
= A supervisor will spend five minutes briefing aderica worker.
= Theclerica worker will prepare, copy, and deliver a one-page notice to each
miner, which will require 5 minutes of the clericd worker’ stime per miner.

Posting a natice will require the following actions:
= A supervisor will gpend five minutes briefing aclerical worker.
= Theclerical worker will prepare, copy, and post a one-page notice, which will
require atota of 10 minutes of the clericad worker’ stime.

Table IV-24 provides estimates of the cost of each mode of notification for each of the
three size dlasses of mine. These costs would be incurred each time a mine does sampling for
environmental monitoring. As noted above, MSHA estimates that this would occur four times
each year.
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TablelV-24: Unit Cost of Notification of Environmental Monitoring

Type of Mine Cost Unit Hours
Notice Size Element Cost Units Times Cost
Ord Less Supervisor $44.79 0.033 12 $ 1.49
Notice Than 20
Miner $19.42 0.033 10° $ 6.47
Total $ 7.97
20to Supervisor $44.79 0.033 22 $ 2.99
500
Miner $19.42 0.033 60° $38.84
Total $41.83
Over Supervisor $44.79 0.033 3 $ 4.48
500
Miner $19.42 0.033 561° $363.15
Total $367.63
Written Less Supervisor $44.79 0.083 1 $ 3.73
Notice Than 20
Clerical Worker $17.57 0.083 10° $14.64
Copying $ .15 1 10° $ 1.50
Total $19.87
ggoto Supervisor $44.79 0.083 1 $ 373
Clerical Worker $17.57 0.083 60° $87.85
Copying $ .15 1 60° $ 9.00
Total $100.58
Over Supervisor $44.79 0.083 1 $ 373
500
Clerical Worker $17.57 0.083 561° $821.40
Copying $ .15 1 561° $84.15
Total $909.28
PosFed All Supervisor $44.79 0.083 1 $ 373
Notice
Clerical Worker $17.57 0.167 1 $ 293
Copying $ .15 1 1 $ .15
Total $ 6.81

& Number of shifts operated, by mine size class.

® Average Number of miners per mine for mine size class.
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Other Compliance Activities. Table IV-25 summarizes estimates of the unit codts of
other actions related to sampling. These costs are based on the following assumptions:

A miner or miner’' s representative who observes the sampling will put in the same
time as the miner who conducts the sampling (20 minutes). The estimated unit cost is
$6.47 for each observation of sampling.

If amine environment is above the DPM concentration limits, MSHA believes that
thiswould occur because the mine operator was not correctly implementing activities
aready required by Section 57.5060. In such acase, corrective action would entail a
relatively sraightforward activity such as checking and/or adjusting ventilation or
performing basic maintenance. MSHA estimates that such corrective action would
take aminer about one hour to perform. Thus the estimated unit cost of a corrective
action is $19.42.

MSHA estimates that it would take a supervisor about 15 minutes to write up and
post a notice on corrective action taken. The estimated unit cost of posting a
corrective action is $11.20.

Once sampling results are received, MSHA egtimates that it would take aclerica
worker 10 minutes to make two copies of a one-page notice and to post one and
deliver the other to the miners representative. The estimated unit cost of posting and
delivering the results of each round of sampling is $3.23.



Table1V-25: Unit Cost of Other Activities Related to Environmental Monitoring

Cost Unit Hours
Action Element Cost (Units) Cost
Observe Sampling Miner $19.42 0.33333 $ 6.47
Post and Take Supervisor $44.79 0.25 $11.20
Corrective
Action
Miner $19.42 1 $19.42
Total $30.62
Post Sampling Clerical Worker $17.57 0.16667 $ 293
Results and
Notify Miners
Representative
Copying $ .15 2 $ .30
Total $323
Industry Costs

Sampling. Table IV-26 summarizes the computation of tota industry yearly cogts of
Section 57.5071. Thetota estimated yearly cost of environmental monitoring sampling
$364,226, of which $99,792 fals on underground M/NM mines with fewer than 20 employees;
$249,224 on mines with 20 to 500 employees, and $15,210 on mines with over 500 employees.
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TablelV-26: Total Industry Cost of Environmental Monitoring Sampling and Related
Activities

Mine Unit
Size Activity Mode Cost Mines Times Cost
Less Sampling Contract $1,296 77 1 $99,792
Than
20
Notifying Orad $ 797 35 4 $ 1,116
Written $19.87 27 4 $ 2,146
Posted $ 6.81 15 4 $ 409
Observation $ 6.47 77 3 $ 1,495
Corrective Action $30.62 77 0.2 $ 472
Sampling Results $ 3.23 77 4 $ 995
Total Yearly Cost $106,425
20 Sampling Contract $2,592 56 1 $145,152
00
In-House $1,858 56 1 $104,072
Notifying Ord $41.83 51 4 $ 6,533
Written $100.58 39 4 $ 15,690
Posted $ 6.81 22 4 $ 599
Observation $ 6.47 112 6 $ 4,348
Corrective Action $30.62 112 0.4 $ 1,372
Sampling Results $ 3.23 112 4 $ 1,447
Total Yearly Cost $297,213
Over Sampling Contact $2,592 3 1 $ 7,776
500
In-House $1,858 4 1 $ 7,434
Notifying Ord $367.63 3 4 $ 4,412
Written $909.28 3 4 $10,911
Posted $ 6.81 1 4 $ 27
Observation $ 6.47 7 6 $ 272
Corrective Action $30.62 7 04 $ 86
Sampling Results $ 3.23 7 4 $ 90
Total Yearly Cost $ 31,008
Total Industry Yearly Cost $434,646
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Notification. Noaotification to miners of sampling will take place each time a st of
samplesistaken? four timesayear. MSHA makes the following assumptions with respect to
the mode of notification used by underground M/NM mines:

Ord natification will be used by 45 percent of mines, including:
= 35 mineswith fewer than 20 employees,
= 51 mineswith 20 to 500 employees, and
= 3 mineswith over 500 employees.

Written notification will be used by 35 percent of mines, induding:
= 27 mineswith fewer than 20 employees,
= 39 mines with 20 to 500 employees, and
= 3 mineswith over 500 employees.

Pogted natification will be used by 20 percent of mines, including:
= 15 mines with fewer than 20 employees,
= 22 mines with 20 to 500 employees, and
= 1 minewith over 500 employees.

Based on these assumptions, the total estimated yearly cost of sampling natification is $41,843,
of which $3,671 fals on underground M/NM mines with fewer than 20 employees, $22,822 on
mines with 20 to 500 employees, and $15,350 on mines with over 500 employees. Table IV-26
summarizes the computations of these codts.

Observation. MSHA anticipates that approximately 25 percent of the environmental
monitoring samples taken by underground M/NM mine operators will be observed by a miner or
miners representative who ison duty. This averages 3 samples per year for mines with fewer
than 20 employees and 6 samples per year for larger mines. In other cases, MSHA expects that
ether the miners would forgo their observation rights or an off-duty miner or miners
representative would observe the sampling, in which case the mine operator would not incur
costs. Based on these assumptions, the total estimated yearly cost of observation is $6,115, of
which $1,495 fdls on underground M/NM mines with fewer than 20 employees, $4,348 on
mines with 20 to 500 employees, and $272 on mines with over 500 employees. Table 1V-26
summarizes the computations of these codts.

Corrective Action. If an underground M/NM mineisin compliance with other
requirements of the rule, MSHA expectsthat it will be arare anomaly for environmenta
monitoring to show that a DPM concentration limit has been exceeded. MSHA estimates that,
on average, each time sampling is done 5 percent of the production areas sampled will be found
to be over the DPM concentration limit. Thus the probability is 0.2 that amine with fewer
than 20 employees will need to take corrective action in any given year and 0.4'*° that alarger
mine will have to take corrective action in any given year. Based on these assumptions, the total

1140.2 = 0.05 x (1 production area per round of sampling) x (4 rounds of sampling per year)
115 0.4 = 0.05 x (2 production areas per round of sampling) x (4 rounds of sampling per year)
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estimated yearly cost of corrective actionsis $1,930, of which $472 fals on underground M/NM
mines with fewer than 20 employees; $1,372 on mines with 20 to 500 employees, and $86 on
mines with over 500 employees. Table IV-26 summarizes the computations of these codts.

Posting. Pogting and didtribution of sampling results will occur for every round of
sampling? four timesayear for dl mines. Based on this assumption, the total estimated yearly
cogt of pogting and distributing sampling results is $2,532, of which $995 fals on underground
M/NM mines with fewer than 20 employees; $1,447 on mines with 20 to 500 employees, and
$90 on mines with over 500 employees. Table IV-26 summarizes the computations of these
costs.

Total Costs. Thetota estimated yearly cost to underground M/NM mines of Section
57.5071, asshown in Table 1V-26, is $434,646. Of thistotal, $106,425 fdls on underground
M/NM mines with fewer than 20 employees, $297,213 on mines with 20 to 500 employees, and
$31,008 on mines with over 500 employees.

DIESEL PARTICULATE RECORDS (57.5075)

The rule has two requirements for production of records designated as “headlth” records
related to DPM:

Upon request from an authorized representative of the U.S. Department of Hedlth and
Human Services (DHHD), underground M/NM mine operators shall provide access
to any health record (Section 57.5075(b)(3)).

Upon request by a miner, former miner, or persond representative of aminer,
underground M/NM mine operators shdl provide copies of hedth records, with the
first copy of each record provided without charge (Section 57.5075(b)(4)).

Unit Costs
MSHA assumes that some miners leaving their job at the mine or retired miners would

request a copy of the hedlth records. The hedlth records generated by requirements of thisrule
that aminer could request would consist of copies of the exposure measurements (sampling
results), which this rule requires underground M/NM mine operators to maintain. MSHA bases
its estimate of unit cogts on the following assumptions.

The sampling results provided will congst of four one-page reports.

It will take aclerical worker 5 minutes to respond to each request.

Direct cogsinclude:

»  Copying costs of $0.15 per page $0.60 per request, and
= Postage of $0.33 for each request.
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Thus the estimated cost of responding to each request for hedlth records is $2.40.11°

Industry Total Costs

MSHA basesits estimate of total industry costs on the following assumptions about the
number of requests for hedth records:

On average, a copy of sampling results would be requested annually by 10 percent of
miners, or:
= Oneminer for each of the 77 mines with fewer than 20 employees (or atota
of 77 requests per year),
=  Six minersfor each of the 112 mines with 20 to 500 employees (or atotal of
672 requests per year), and
= Ffty-Sx minersfor each of the 7 mines with over 500 employees (or atotal of
392 requests per year).

On average, DHHS will request a copy of sampling results from 10 percent of the
mines each year, or:

= A totd of 8 requests per year to mines with fewer than 20 employees,

= Atota of 11 requests per year to mines with 20 to 500 employees, and

= Atota of 1 request per year to mines with over 500 employees.

Based on these assumptions, the total estimated yearly cost to underground M/NM mines
of Section 57.5075is $2,786. Of thistota, $204 fdls on underground M/NM mines with fewer
than 20 employees; $1,639 on mines with 20 to 500 employees, and $943 on mines with over
500 employees. Table 1V-27 summarizes the computations of these costs.

116 $2 40 = ($17.57/12) + $0.60 + $0.33
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TablelV-27: Total Costsof Requestsfor Health Records

Number of Requests

Unit Cost
Mine Size per Request Cost
Miners DHHS

Fewer Than 20 7 8 $2.40 $ 204
Employees

2010 500 672 1 $2.40 $1,639
Employees

Over 500 392 1 $2.40 $ A3
Employees

All Mines 1141 20 $2.40 $2,786
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TOTAL COSTSOF THE RULE
Table I1V-28 shows thetotd estimated yearly compliance costs for M/NM mine

operators. Costs are disaggregated by size of minein Chapter V. MSHA estimates that thisrule
will have ayearly cost for the M/NM mine industry of $25.2 million.

TABLE IV-28: Total Yearly Compliance Costsfor Mine Operators

Total Yearly
Requirement Industry Cost
Section 57.5060(a) (DPM Concentration Limits)? $24,193818
Section 57.5060(b)
Section 57.5067 (Newly Introduced Engi nes)b $ 1,750
Section 57.5060(c) (Extension Application)® $ 585
Section 57.5060(d) (Respirator Protecti on)d $ 372,089
Section 57.5062 (DPM Control Plans)® $ 8,444
Section 57.5066(c) (Maintenance Training) $ 3,746
Section 57.5066(b) (Tagging and Examination)® $ 9,895
Section 57.5070 (Miner Health Training)" $ 121420
Section 57.5071 (Environmental Monitoring) $ 434646
Section 57.5075 (Diesel Particul ate Records) $ 278
TOTAL $25,149,179

& Source: Table V-6 and Table1V-10.
® Source: Footnote 85.

“Source: TablelV-11.

9 Source: TableIV-15.

®Source: TableIV-16.

"Source: TableV-18.

9 Source: Table1V-20.

" Source: TableIV-22.

' Source: Table1V-26.

I Source: TableIV-27.
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FEASBILITY

The Agency has conddered the technological and economic feasibility of the rule for the
segment of underground metal/nonmetal mines that use diesd-powered equipment. As discussed
in more detail in Part V of the preamble, MSHA has concluded that the requirements of the find
rule are technologicaly and economicdly feasible for underground metal/nonmeta mines that
use diesd- powered equipment.

In evauating whether alower concentration limit is technologicaly feasible for this
mining sector, MSHA considered severa examples of real-world Stuations. These examples,
and a detailed description of the methodology by which they were developed, were published in
the preamble to the proposed rule (65 FR 58198 et seq.). The examples were based on data
about equipment and ventilation from severd actud underground metd and nonmetad mines a
sdt mine; an underground limestone mine that operates two completdly different shifts, one for
production, and one for support; and a multi-level gold mine. The data were placed into a
computer model to estimate the ambient dpm that would remain in amine section after the
gpplication of a particular combination of control technologies. The details of this computer
modd, referred to as“ The Estimator,” have subsequently been published in the literature (Haney
and Saseen, Mining Engineering, April 2000). Theresultsfor the sdt and limestone mines were
written up in detail and placed into the rulemaking record, with actud mine identifiers removed;
the study of the underground gold mineis based on information supplied by inspectors, and dl
available data were presented in the preamble to the proposed rule.

MSHA had picked these mines because the Agency origindly thought the conditions
there were such that these mines would have great difficulty in controlling dpm concentrations.
Asthereaults indicated, however, even in these gpparently difficult Stuations, the concentration
of dpm could be lowered to well below 2005w Mg/t with reedily available control
techniques.**’

In addition, sufficient timeis provided for mine operators to comply with therule's
requirements. Even though emisson controls are readily available to meet therule's
requirements, underground meta/nonmetal mines have 18 months after the date of promulgation
to comply with the interim concentration limit of 400r c mg/n®, whileimplementation of the findl
concentration limit of 1607 c mg/n™ does not begin until 5 years after the date of promulgation.
The delay in the rul€ s promulgation alows operators adequate 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 feasibility, as previoudy estimated in this chapter, the affected
underground cod mineswill incur cogts of gpproximatdy $25.2 million yearly to comply with
thefind rule. Data on underground M/NM mines are published by the U.S. Geologica
Survey. 18 These data include both tonnage'*® and value**° The commodities are grouped into

117 Moreover, as noted in Part V of the preamble, MSHA can adopt arule which is not feasible for every
mine; the standard is that the rule be feasible for the industry as awhole.

118 . s. Geological Survey, “Mineral Industry Surveys: Mining and Quarrying Trends, 1998 Annual
Review, April 2000.

107



metas and indudtrid mineras. For underground metal/nonmetal mines as awhole, MSHA has
computed revenues by multiply tonnage by vaue per ton for underground metals mines™?* and

for underground industrid minerals mines'#? and then added the two figures together to obtain a
measure of tota revenues. Total underground M/NM mine revenues for 1998 were $3.726
billion.1** Therefore, the estimated yearly costs of the rule to underground M/NM mines, $25.2
million, are 0.677 percent of 1998 revenues.*?* Thisis about two thirds of the leve—1.0 percent
of revenues—that istypicaly used as a threshold value for sgnificant impacts. Therefore,

MSHA condludes that the find rule is economically feesible. 12°

19.5G.S, Table2: Material Handled at Surface and Underground Minesin the United Statesin 1998,
by Commodity and State.

120y SG.S, Table3: Vaueof Principal Mineral Products and Byproducts of Surface and Underground
Minesin the United Statesin 1998.

121 $1,677,828,000 = (53,400,000 metric tons) x ($31.40/metric ton).

122 $2,048,110,000 = (109,000,000 metric tons) X ($18.79/metric ton).
123 $3,725,938,000 = $1,677,828,000 + $2,048,110,000

124 0.0067544621 = $25,166,707 / $3,725,938,000

125 For the metal/nonmetal mining industry as awhole, the economic impact is even smaller, with
compliance costs equal to only 0.06 percent of yearly industry revenues of about $40.0 billion. Therefore, the
Agency concludes that the final ruleis economically feasible for the metal/nonmetal mining industry asawhole.
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V. REGULATORY FLEXIBILITY CERTIFICATION AND
FINAL REGULATORY FLEXIBILITY ANALYSIS

INTRODUCTION

In accordance with 8§ 605 of the Regulatory Flexibility Act of 1980 as amended, MSHA
has analyzed the impact of the fina rule on small busnesses. Further, MSHA has made a
determination with respect to whether or not it can certify that thisfind rule will not have a
ggnificant economic impact on asubgtantid number of smal entities thet are affected by this
rulemaking. Under the Smdl Business Regulatory Enforcement Fairness Act (SBREFA)
amendments to the Regulatory Hexibility Act (RFA), MSHA mugt include afactud basisfor
this certification. If thefind rule does have a sgnificant economic impact on a substantia
number of smdl entities, then the Agency must develop afind regulatory flexibility andyss.

The Agency has, asrequired by law (5 U.S.C. § 605), developed afina regulatory
flexibility andysswhich is set forth in this chapter of the REA. In addition to a succinct
gatement of the objectives of the find rule and other information required by the Regulatory
Hexibility Act, the andysis reviews aternatives congdered by the Agency with an eye toward
minimizing the economic impact on smal business entities,

A copy of thefind regulatory flexibility andys's has been included in the preamble to the
find rule, which MSHA will mail to every underground M/NM mine operator.

DEFINITION OF A SMALL MINE

Under the RFA, in analyzing the impact of arule on smdl entities, MSHA must use the
Smdl Busness Adminigration (SBA) definition for asmal entity or, after consultation with the
SBA Office of Advocacy, establish an dterndive definition for the mining industry by
publishing that 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). Of the 196 underground M/NM mines that use diesdl
powered equipment and are therefore affected by this rulemaking, 189 (or dl but 7) fdl into this
category and hence can be viewed as sharing the specid regulatory concerns that the RFA was
designed to address.

Traditiondly, the Agency has adso looked at the impacts of its rules on asubset of mines
with 500 or fewer employees¥s those with fewer than 20 employees, which the mining
community refersto as"smdl mines” The way these smdl mines perform mining operationsis
generdly recognized as being different from the way larger mines operate. These small mines
differ from larger mines not only in the number of employees, but o, anong other things, in
economies of scae 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
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MSHA rules on them will aso tend to be different. It isfor this reason that “small mines” as
traditionaly defined by the mining community, are of specid concern to MSHA.

Thisandyss complies with the legd requirements of the RFA for an andysis of the
impacts on "smdl entities’ while continuing MSHA's tradiitiond ook a "smal mines” MSHA
concludes that the find rule would not have a sgnificant economic impact on smdl entities, as
defined by SBA, when considered as agroup. However, MSHA has determined thet the fina
rule arguably would have a gnificant economic impact on asubset of smdl entitiesthet are
covered by thisrulemaking. That subset is smal underground M/NM mines astraditiondly
defined by MSHA, those mines with fewer than 20 employees. This subset of affected mines
conditutes a substantid number of smal entities.

SCREENING ANALYSIS
General Approach

The Agency’sandysis of impacts on “smdl entities’ beginswith a"screening” andyss.
The screening compares the estimated compliance codts of arule for smal entities in the sector
affected by the rule to the estimated revenues for those small entities. When estimated
compliance cods are lessthan 1 percent of the estimated revenues (for the Size categories
considered), the Agency believesit is generdly appropriate to conclude thet there is no
ggnificant economic impact on a substantid number of smal entities. When estimated
compliance costs exceed 1 percent of revenues, it tendsto indicate that further analysis may be
warranted.

Derivation of Costs and Revenues
The compliance costs presented in this chapter were previoudy introduced in Chapter [V

of this REA dong with an explanation of how they were derived. Table V-1 summarizesthe
totd yearly cogt of thefind rule by minesze,
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TABLE V-1: Total Yearly Compliance Costsfor M/NM Mine Operators by Mine Size Class

Total Yearly Industry Cost
By Mine Size Class

Requirement
Under 20 20to 500 Over 500
Employees Employees Employees
Section 57.5060(a)& (b) $3,909,865 $17,068,073 $3,215,869
DPM Concentration Limits
Section 57.5067 $ - $ 2848 $ 712
Newly Introduced Engines
Section 57.5060(c) $ 148 $ 401 $ 36
Extension Application
Section 57.5060(d) $ 67,247 $ 285,690 $ 17,855
Respirator Protection
Section 57.5062 $ 1,408 $ 6336 $ ™4
DPM Control Plans
Section 57.5066(c) $ 8A4 $ 234 $ 468
Maintenance Training
Section 57.5066(b) $ 1,769 $ 6178 $ 1948
Tagging and Examination
Section 57.5070 $ 5226 $ 74,189 $ 42,005
Miner Health Training
Section 57.5071 $ 106,425 $ 297,213 $ 31,008
Environmental Monitoring
Section 57.5075 $ 204 $ 1639 $ M3
Diesel Particul ate Records
TOTAL COST $4,093,186 $17,744,951 $3,311,548
AVERAGE COST PER MINE $ 53158 $ 158437 $ 473,078
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Data on underground M/NM mines published by the U.S. Geologica Survey*?® were
used for tonnage and value of underground M/NM mines. These data, however, are not
disaggregated by mine size class. MSHA collects data, by mine size, on both average employees
and employee hours.*?” MSHA has used these data to apportion estimated revenues by mine size
class.

MSHA has assumed that tonnage is proportiona to employee hours. This assumption
(rather than proportiondity with employees) implicitly adjuss for different shift lengths
associated with different Szes of mines. MSHA has dso assumed that al underground M/NM
mines use diesel powered equipment.}?® Using these assumptions, MSHA has computed the
percentages of employee hours of al underground M/NM mines that are accounted for by each
szeclass. MSHA estimates that these percentages of total revenues are accounted for by the
different mine Sze classes.

Results of the Screening Analysis

Thefind rule applies to underground M/NM mines that use diesd- powered equipment.
Table V-1 shows that the estimated yearly cost of the find rule as a percentage of yearly
revenues is about 0.8 percent for the affected underground M/NM mines with 500 or fewer
employees.

However, for a subset of affected underground M/NM mines, those with fewer than 20
employees, estimated yearly costs are equal to about 2.16 percent of yearly revenuesfor this
subset of mines. The economic impact on these smal mines, which congtitute a subgtantial
number of small entities affected by the find rule, islarger than one percent of their revenues.
MSHA therefore cannot certify thet the final rule would not have asgnificant impact on a
subsgtantid number of smal entities.

The Agency has prepared afind regulaory flexibility analyss, asreguired by law, which
explains the steps MSHA has taken to minimize the burden on these smdl entities and judtifies
the costs placed on them.

126 . s. Geological Survey, “Mineral Industry Surveys: Mining and Quarrying Trends, 1998 Annual
Review, April 2000.

127 J.S. Department of Labor, MSHA, 1998 Final MIS data CM441 cycle 1998/198.

128 Thjs assumption ignores the fact that some very small mines do not use diesel powered equipment.
MSHA believes, however, that these mines are generally very small (even among the mines with fewer than 20
employees) and that many of them operate only intermittently. Thus they account for employee hours
proportionately far less than their numbers. Accordingly, MSHA believes that the most accurate way to interpret the
dataisto disregard the fact that these mines do not use diesel powered equipment.
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Table V-2
Estimated Yearly Costs of Final Rule Relativeto Yearly Revenues
For Underground M/NM Mines That Use Diesal-Powered Equipment

Costs as
Mine Find Rule Revenues® Percentage
Sze Y early Costs Of Revenues
(in thousands) (in thousands)
< 20 emp. $4,093 $189,305 2.16%
< 500 emp. $21,837 $2,745,137 0.80%

& Source: U.S. Geol ogical Survey, “Mineral Industry Surveys: Mining and Quarrying Trends, 1998 A nnual
Review, April 2000 and U.S. Dept. of Labor, Mine Safety and Health Administration , Office of Standards,
Regulations, and Variances based on 1998 M| S data, CM441 cycle 1998/198.

FINAL REGULATORY FLEXIBILITY ANALYSS

As indicated above, the estimated yearly cost of the find rule on a subset of smdl
entities, those with fewer than 20 employees, is 2.16 percent of yearly revenue. This percentage
isjust over twice the value (1.0 percent) below which MSHA could say with reasonable
confidence that the find rule does not have a Sgnificant economic impact on a substantid
number of small entities. Accordingly, MSHA has prepared afind regulatory flexibility
andyss.

Need for, and Objective of, the Rule

Need. Theruleis needed because underground minersin mines that use diesdl powered
equipment are currently exposed to extremely high concentrations of diesdl particulate matter
(DPM). Based on MSHA fidld studies, median DPM concentrations to which underground
miners are exposed range up to 200 times as high as average environmenta exposuresin the
most heavily polluted urban areas and up to 10 times as high as median exposures estimated for
the most heavily exposed workersin any occupationa group other than underground miners.

The available scientific information indicates that miners exposed to the extremely high

DPM concentrations found in underground mines are a sgnificant excessrisk of experiencing
three kinds of materia impairment to their hedlth:

Increased risk of lung cancer has been linked to chronic occupationa DPM exposure.

Increased acute risk of death from cardiovascular, cardiopulmonary, or respiratory
causes has been linked to short or long term DPM exposures.
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Sensory irritations and respiratory symptoms can result from even short term DPM
exposures. Besides being potentialy debilitating, such effects can distract miners
from their respongbilities in ways that could pose safety hazards for everyone in the
mine.

Although definitive dose-response relationships have not yet been established (especialy for the
acute effects), the best available evidence indicates that the risks are subgtantial.

Objective. The objective of the ruleisto lower DPM exposures in underground M/NM
mines to concentrations sSmilar to the worgt levels to which other occupationd groups are
exposed. By doing so, therule is designed substantialy to lower the hedlth risks associated with
DPM. Expected bendfits include aminimum of 8.5 cases of lung cancer avoided per year.*®®

Significant I ssues Raised in Responseto the Initial RFA

Comments. The principa issue raised in comments on the PREA was thet, for avariety
of reasons, MSHA had subgtantialy understated the costs of controlling DPM. The implication
of these comments was that the rule was economicdly infeasble. The most comprehensve
comments along these lines were by Head,*° who argued (among other things) that MSHA had
meade the following errors and omissonsin itsanayss

MSHA had (according to Head) understated the numbers of machines and mines
affected, including:
= Undergatement of the number of diesdl unitsin underground M/NM mines by
more than 50 percent, and
= Undergtiatement of the number of ventilation upgrades needed by 20 percent to
40 percent

MSHA had understated a number of costs, including:
= Undergatement of the cost of replacement engines by up to one third,
= Undergatement of the costs of filters on larger engines by 20 percent, and
»  Understatement of the costs of vehicle cabs by about 60 percent.

MSHA had omitted some cogts entirdly, including:
= |Inddlation costs of retrofitting new enginesin old equipment, which ran as
high as three times the cogts of the engines themsdves, and
= Magor ventilation improvements needed by about one third of the mines,

129 Asnoted in Chapter 111 of this REA, thislower 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 49
lung cancer deaths avoided per year.

130 4. 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, 1990.
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Based on his own numbers, Head estimated yearly compliance costs to be three times as high as
MSHA's estimate of the cost of the proposed rule of $19.2 million.

Analytical Assessment of I ssues. MSHA consdered the comments and reviewed its
assessment of costs very carefully. The assessment focused on Head' s comments, since his
exposition was detailed enough for andysis of the basis of his estimates. MSHA responded in a
variety of ways, which are summarized below.

Thekey to the issue of the number of diesdl units affected by the rule was how one
interpreted the number. MSHA resolved thisissue by recognizing that not al diesd powered
equipment would be affected in the same manner. In fact, the machinesin Head' s totad count
should be grouped into three categories. active, spares, and disused. Active diesel powered
equipment (essentialy MSHA' s origina count) needs to be fitted for everyday use. Spare
equipment needs to be controlled for occasiond use as back-up. Disused equipment is
essentidly not affected by therule. A shift in the principa control strategy from engine
replacement to ceramic filters (discussed further below) made these distinctions operational.
With ceramic filters, both active and spare equipment can be fitted with filters (arelaively
inexpensive operation), but filters need to be regenerated and changed (which encompasses most
of the costs) only to the extent that the equipment is actudly used.

MSHA bdlieves that Head was smply wrong about the number of mines needing
upgrades to their ventilation systems. Head gppeared to bdieve that MSHA’ s count was
arbitrary, and the basis for his proposed number was obscure. In fact, MSHA has based its count
on mine-specific data on the existence and rate of air flow of ventilation systems. Thus, MSHA
retained its origind count.

MSHA’sreview of comments on codts produced different conclusions for different
specific codts:.

MSHA accepted and used Head' s estimate of costs of ceramic filters.

MSHA does not entirely agree with Head' s estimates of costs of new engines.
Moreover, expensive new engines are technologicaly advanced and tend to produce
subgtantia gainsin productivity and savings in operating cogts, which Head did not
condder. Theissue of engine costs became irrdevant, however, under a strategy of
filters as the firg-used control device,

MSHA'’s re-examination of the costs of cabsindicated that MSHA's cost estimate is
appropriate for equipment for which equipment manufacturers can provide off-the-
shdlf kits for retrofitting equipment, and Head' s cost estimate is appropriate for
equipment for which cabs have to be custom designed and retrofitted. Since therule
does not mandate cabs and MSHA expects cabs to be used on ardatively smadll
proportion of equipment, however, MSHA bdlieves that mine operators will not
retrofit equipment for which cabs would need to be custom designed. Accordingly,
MSHA hasretained its origind cost estimate.
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Head concurred with MSHA on the cogts of ventilation improvements. While these
costs appear to be an appropriate average estimate for M/NM mines as awhole, there
isadistinct possihility that they may be too high for very smal M/NM mines3! In

the context of regulatory flexibility andyss, MSHA consders these cost estimatesto
be farly conservative.

MSHA agreesthat certain costs were omitted, but the conclusons of MSHA's
recongderation of these costs dso vary with the cost:

MSHA has accepted Head' s estimates for mgjor ventilation improvements and has
included them in the analysis of cogts.

Head's comment that MSHA had omitted the cogts of retrofitting new enginesin old
equipment is correct, dthough MSHA does not agree with the size of Head' s cost
edimates. The key issue, however, isthat the srategy of reying primarily on filters
does not entall retrofitting engines. Thus Head' s comment is not germane.

Concentration Limitsand the Toolbox. This standard for underground M/NM minesis
a performance standard, with an interim DPM concentration limit of 500 micrograms/nT,
followed by afind DPM concentration limit of 200 microgramg/n®. The rule encourages mine
operators to use any combination of a*“toolbox” of measures to meet these concentration limits.
For cost estimation purposes, however, it is necessary to assume a specific set and sequence of
control measures. Specificaly, in the PREA MSHA assumed that:

The interim standard would be met by replacing engines, ingdling oxidation catalytic
converters, and improving ventilation; and

The find stlandard would be met by adding cabs and filters.

Both the genera strategy and the specific proportions of diesdl powered equipment to be
controlled by each measure were based on an optimizing gpproach, in which the most cost-
effective additiond measures were selected for additiona DPM reductions at each stage.

In his comments, Head exactly replicated MSHA' s assumptions about how many pieces
of each kind of diesdl equipment would be controlled, how they would be controlled, and the
sequence in which controls would be used. Although his cost estimates differed substantialy
from MSHA'’ s, Head made no attempt to optimize the use of DPM control “tools’ from the
toolbox.

131 Theissueis further complicated by the fact that mines that are “small” in terms of employment vary
considerably among commodities and mining techniquesin their physical size and ventilation requirements.
Accordingly, MSHA has not attempted to make a separate cost estimate of ventilation improvement costs for
“small” M/NM mines as agroup.
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Subgtantialy the most important of Head' s changes is to make filters much cheaper,
relative to engine replacement. At the same time, data collected by MSHA since publication of
the PREA indicate that filters are more effective than was previoudy understood. Thisfinding
has further enhanced the cogt- effectiveness of filters, rdaive to engine replacement. These
changesin information have caused MSHA to go back to the toolbox and rethink the optimized
compliance strategy. The revised compliance strategy, upon which MSHA bases the revised
estimates of compliance cogts, reverses the two most widely used measures from the tool box.
MSHA now anticipates that:

The interim DPM standard of 500 micrograms/n™ will be met with filters, cabs, and
ventilation; and

Thefind DPM standard of 200 micrograms/nt will be met with morefilters,
ventilation, and such turnover in equipment and engines as will have occurred in the
basdine.

This new approach uses the same toolbox and optimization strategy that was used in the PREA.

Since relative costs are different, however, the tools used and costs estimated are quite different.
The effect on costs is substantia. Most of the difference between Head' s cost estimate and the

codt estimate in the REA is attributable to this change in Strategy.

Cost of Low Sulfur Fud

On average, MSHA egtimates that the costs of low sulfur fud are negligible. When they
are measurable, it is because the mineis located in an area where heeting fue has rdlaively large
market share compared to diesel fuel used for vehicles. This circumstance is unrdlated to mine
sze. Most mines are not located in these regions and there is no evidence that smal mines are
disproportionately concentrated in these regions.

Changesin the Rule. Because the design of the rule was dready flexible, there was not
agreat ded of opportunity for changesin the rule (as opposed to changes in the choice of tools)
that would produce substantial reductions in cost without substantia loss of protection. MSHA
did make one sgnificant change, however, by dlowing compliance with listed EPA standards as
asubgtitute for MSHA gpprovad of new engines. This change resulted in diminating a cost of
gpprova that was estimated in the PREA to average $2,500 per new engine.

Small Entitiesto Which the Rule Will Apply

For the purposes of this regulatory flexibility analyss, the working definition of “smdl”
isMSHA' s definition of fewer than 20 employees. (Although SBREFA requires use of the
SBA’s definition, the impacts on mines with 500 or fewer employees as awhole are not
economicaly sgnificant.)

There are 77 M/NM minesthat are“smdl” by this definition. Collectively, these 77
mines have estimated revenues of $189.3 million, or an average of $2.46 million per mine. The
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estimated total costs of the rule for these 77 mines are $4.1 million, or an average of $53,160 per
mine. Estimated cogts of the rule are 2.16 percent of estimated revenues for these 77 mines.

Alternatives Considered

The Mine Act requires that in promulgating a tandard, the Secretary shdl attain the
highest degree of hedth and safety protection for the miner with feasbility a consderation. For
adiscussion of the pertinent legd requirements, see Part V of the preamble to the find rule.

In order to ensure that the maximum feasible protection for the underground mining
industry as awhole would be provided, the Agency consdered four aternatives. These
dternatives are: (1) alower concentration limit; (2) asgnificantly shorter implementation
period; (3) requiring certain categories of diesdl powered equipment to befiltered in addition to
observing a concentration limit; and (4) in lieu of a concentration limit, require various
categories of equipment to meet specific tailpipe limits (as required in the underground cod dpm
rulemaking). Based on the discussion below, the Agency has concluded that compliance with
these dternatives would either provide less protection than the feas ble gpproach being adopted
or not be technicdly or economicaly feasible for the underground M/NM industry as awhole at
thistime. In addition to the alternatives discussed below, Part IV of the preamble to the fina
rule describes, and comments upon, specific dternatives and approaches suggested by
commenters.

MSHA aso considered the possibility of adding less stringent dternatives for smdl
M/NM underground mines. Any such dternatives, however, would diminish miner safety and
hedlth protection and violate the Agency’ s statutory obligation, under the Mine Act, to provide
the highest degree of protection to al miners, subject to feasbility consderations. We note,
however, that many of the provisons of thisfina rule—such as alonger and phased-in
implementation period and the use of a performance standard (the concentration limit)--were
sdected, in part, S0 asto minimize any adverse economic impact on small M/NM underground
mines and to provide them maximum flexibility in achieving compliance.

Lower Concentration Limit

Based on the Agency’ srisk assessment (see Part |11 of the preamble to the final rule), a
lower concentration limit would provide more miner protection. Although technologicaly
feasble, the Agency has determined that it would not be economically feasible for the
underground M/NM sector to reach alower concentration limit at thistime. In evauating
whether alower concentration limit is technologicdly feasible for the M/NM mining sector
MSHA considered severd examples of red-world Stuations, which are discussed in the
preamble to the proposed rule (65 FR 58198 et seg.) and in the feasibility section of Chapter 1V
of this document. In addition, further discussion concerning technica feasibility is contained in
the preamble to the find rule.

With respect to economic feasibility, MSHA egtimates that the find rule will cogt the
underground M/NM industry about $25.2 million ayear to comply with a concentration limit of
160rc pgin (200ppw Mg /). For an average underground M/NM diesdlized mine that uses
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diesdl powered equipment, this amounts to about $128,400 per year. In generd, MSHA has
concluded that:

the interim standard of 400rc g™ (500ppv HgNT) will be met primarily through the
use of filters, but with cabs and ventilation in certain instances, and

the fina standard of 160rc g™ (200ppw g/ will be met through the use of more
filters, ventilation changes, and the turnover in equipment and enginesto less

polluting models that will have occurred by the time the final Sandard goes into

effect.

Based on MSHA'' s cost estimates, the incremental cost of additiona controls would rise
sharply if the industry were required to reach a substantialy lower concentration leve (eg.,
120r¢ pg/in™). It would begin to be necessary to retrofit cabs on equipment that was not designed
with cabs and/or did not have off-the-shelf parts— at a cost per unit nearly threetimes aslarge
asthe cost for more limited retrofitting of suitably-designed equipment. Additiona ventilation
improvements (e.g., new shafts) could eadly run into the millions of dollars — compared with
the $300,000 estimate for more limited “mgjor system improvements’ used in the cost andysis.
Additiond replacement of engines beyond the naturd turnover included in the basdline could run
as high as $27,500 for the engine itsalf, with additiona costs possibly as high as $65,000 for
equipment modifications and ingtdlation. A lower concentration limit could more than double
the current cost of therule,

Shorten Phase-in Period

Under the rule, operators will have 18 months to reduce dpm concentrations in areas of
the mine where minerswork or travel to 400r ¢ ugn (500ppm MgiNT), and up to 60 monthsin all
to reduce dpm concentrations in those areas to 160r ¢ pgnt (200ppm HGNT).

MSHA has established this phase-in period because it has concluded that it is
economicdly infeasible for the underground M/NM mining industry as awhole to implement the
requirements sooner. The codts of the rule would increase sgnificantly were the find
concentretion limit to become effective sgnificantly sooner. For example, the turnover of the
fleet to less polluting engines would not be as complete by the time the find limit goesinto
effect; hence, operators would be required to purchase new engines ahead of schedule.

Technologica feashility problems might dso be more frequent with a quicker
implementation schedule. The rule includes a provison for agpecid time extenson to ded with
unique Stuations, shortening the normal time frame available to this sector would tend to
increase the frequency upon which operators would have to apply for such extensions.
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Filters on Equipment

In addition to a concentration limit, MSHA could require certain types of equipment to
utilize an 80 percent efficiency filter. This approach would help reduce dpm concentrationsin
localized areas of amine and ensure that problems with ventilation controls will have less of an
impact on miner exposures. Mogt filters can meet the 80 percent requirement. The requirement
could be applied: (a) just to loading and hauling equipment (e.g., trucks and loaders); (b) to the
equipment in (a) plus equipment used in the production process (e.g., drills and powered trucks);
(¢) to the equipment in (a) and (b) and also direct support equipment (e.g., scalers, lube trucks,
generators, compressors, and pumps); or (d) to al equipment except personnd carriers and
supply trucks.

However, such an gpproach will limit operator flexibility on controls— the broader the
requirement, the less the flexibility. And it will increase expense, snce the mogt efficient way to
achieve compliance with the concentration limit might well be another type of control (e.g., new
engine, cab, ventilation, &tc.).

Talpipe Limits

In lieu of aconcentration limit, in the underground cod sector, MSHA is requiring
various categories of equipment to meet specific tailpipe limits. Compliance with these limits
would be determined through laboratory tests of engines and control devices. This approach
avoids questions about MSHA in-mine compliance sampling, which has been the focus of much
discusson in cod mining. Accordingly, MSHA considered requiring asSmilar gpproach in
underground M/NM mines. However, the Agency has determined that this gpproach would not
be practica, because the engines in the current fleet are not approved; hence, the Agency lacks
information on their emission rates, a key piece of information needed to implement atailpipe
gandard. Moreover, in many cases, a cab or ventilation change might be a more effective
solution to alocalized dpm concentration in an underground M/NM mine than a change in the
engine or emission control device— and perhaps less expensive for equipment of thissize. One
of the advantages of a concentration limit is the flexibility of controls that the operator can apply
to meet the limit.

Based on the dternatives discussed above and in Part V of the preamble, the discussion
of comments on the proposed rule detailed in Part 1V of the preamble, and the best evidence
available a thistime, the Agency has concluded that the find rule for the M/NM sector meets
the statutory requirements that the Secretary attain the highest degree of heath and safety
protection for the miners affected by thisrule.

Projected Reporting, Recor dkeeping, and Other Requirements of the Rule

The rule requires severd types of records and reports. Plans are required in conjunction
with respirator use and DPM control if the concentration levels are violated, and these must be
posted and provided to various parties. An extension may be applied for. Maintenance training,
miner hedth training, and respirator training must be logged. Environmental monitoring results
must be recorded and provided to miners upon request. While there are a number of reporting
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and recordkeeping requirements, however, each one is straightforward, and most are no more
than the smplest form of documentation. Thusthetotd cost of recordkeeping is only about 0.35
percent of the compliance costs for smal mines.

The principa source of cogs of the rule is controls to reduce the DPM concentrationsin
underground mines. MSHA has adopted aflexible “toolbox” approach that allows mine
operatorsto sdlect the controls that will be most cost-effective for their mines. MSHA has based
its cost estimates on extensive use of ceramic filters, less widespread use of cabs on equipment,
and ventilation upgrades. MSHA aso assumes that new diesdl engines introduced into the mines
as part of the basdine turnover of the fleet and its engines will be reatively clean and will
contribute to reduced DPM levels. These control costs account for an estimated 95.6 percent of
the yearly compliance costs of small mines. Of these cogts, ventilation costs (47.1 percent) and
filter costs (46.3 percent) account for nearly haf each, while the cost of cabs (6.6 percent) is
relatively minor.

Only two other requirements impose codts of any sze. Environmental monitoring
accounts for about 2.6 percent of the estimated compliance costs of smal mines. Occasiond use
of respirators (equipment, training, ingpection, etc.) accounts for about 1.6 percent of estimated
compliance cogs. Maintenance training and miner health training account for less than 0.2
percent of compliance costs. The non-control requirements of the rule are quite modest.

Steps Taken to Minimize Impactson Small Entities

Constraints of the Mine Safety and Health Act. The Federa Mine Safety and Health
Act of 1977 was enacted to protect miners. MSHA has aways read the Act to prohibit
discriminating among miners by providing different degrees of protection that varied
systematicaly with the sze of the minein which they worked. Accordingly, the Mine Safety
and Hedth Act rules out certain classes of regulatory flexibility dternatives, particularly
exemption of small mines, but also any dterndtive that would result in systematicaly higher
dlowable DPM concentration levelsin smal mines. Because over 95 percent of the yearly codts
to be incurred by smdl mines are directly related to protection, there islittle scope for distinct
provisons for smal mines

Built-In Flexibility. To minimize impacts on smal entities, MSHA has taken sepsto
build as much flexibility into the rule itsdf as possble. Therule itsdf isa performance sandard
that alows mine operators to meet the DPM concentration limits with their own choice of
“tools” While MSHA has sdlected a specific set of tools for the cost andysis, MSHA expects
that operators of specific mines probably will often be able to come into compliance at lower
cods by usng amix of techniques tailored to that specific mine.

Other parts of the rule provide smilar flexibility. Training and recordkeeping
requirements indicate the information to be imparted or retained, for example, but they do not
spell out how thisisto be done. Much of the reporting is required only upon request, rather than
routinely. Where arequirement (e.g., MSHA gpprova of new engines) appeared to be rdatively
expensve, MSHA added an dternative (compliance with listed EPA standards).
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Phasing in over five yearsis another dement that MSHA has incorporated to minimize
impects (abet for dl mines, not just for small ones). Thisnot only defers codts, it dlows
impacts to be reduced in anumber of ways. Mine operators can spread magor expenses out to
avoid acepitd crunch. To agreat degree, mine operators will be able to take advantage of the
natura turnover of their fleets, rather than doing extensive (and more expensive) retrofitting. In
extreme casss, if amineis quite margind and/or islikely to shut down in afew years anyway,
thefive-year phase-in dlows an orderly cosure that minimizes impacts.

Low Risk of Short-Term Closures

Ultimately, the issue of concern related to impactsis whether mines may be forced to
close. When compliance costs are asgnificant but relatively smdl fraction of revenues (or
profits), however, it is especidly difficult to determine whether closure is an impact resulting
from the rule or a basdine event that would have happened anyway. Given the fact that profits
fluctuate widely over time, even the presence of losses is not necessarily a good indicator of
whether businesses will recover or fail. In many cases where a business does fall, the true
impact of aregulation is not causng itsfalure but rather hastening itsfailure. Because of the
phasing of thisrule, it affords an opportunity to consder the potentid for hastening the failure of
asmdl mine

If amineislikdy to dlose within five years without the regulation, the impacts of the rule
are different from the above andyss. Firg of dl, any mineslikely to close within 18 months
would not be impacted by the regulation. Those mineslikely to close during the period from 18
months to five years following publication of the regulaion would be affected to varying
degrees. For example, in order to stay open for five years, a mine need only comply with the
interim DPM concentration level. To thisend, it needs to incur the costs of:

Control costs necessary for Section 57.5060(a); >
Respirator protection costs of Section 57.5060(d);**3
DPM control plan costs of Section 57.5062;13*

Maintenance traini n%, tagging, and examination costs of Section 57.5066(b) and
Section 57.5066(c);

Miner Hedlth Training costs of Section 57.5071;1%°

132 These controls include ceramic filters and cabs, but not ventilation (which MSHA did not estimate to be
necessary for theinterim DPM level. These costs, amortized over 5 years at an annual discount rate of 7.0 percent,

are $1,119,860 for filters and $150,437 for cabs.
133 These costs, amortized over 5 years at an annual discount rate of 7.0 percent, are $164,845.
134 Annual costs are $1,408.
135 These costs, amortized over 5 years at an annual discount rate of 7.0 percent, are $5,681.
138 Annual costs are $5,226.
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Environmental monitoring costs of Section 57.5071;*%" and
DPM record costs of Section 57.5075.1%

Thus the yearly cogts for smal mines, amortized over 5 years at an annua discount rate
of 7.0 percent, would be $1,554,086, or an average of $20,183 per mine. Thisis 0.82 percent of
annua revenue, which is below the threshold for asignificant economic impact. Thisisnot the
type of impact that would force amine to close sooner rather than later. However, those mines
likely to closein 2, 3, or 4 years would not be able to amortize costs over the full five year period
and might make the decision to close rather than ingtal the new equipment. Likewise, afew
smdl mines on the economic margin or with Sgnificantly below-average revenues might be
induced to close prematurely in response to thisrule. However, MSHA expects that, overall,
these closure impacts would be mild and would occur foreseegbly over time, rather than
abruptly.

Compliance Assistance

The Agency plansto provide extensve compliance assistance to the mining community.
MSHA intends to focus these efforts on smaler metal and nonmeta operators, including training
them to measure DPM concentrations, providing technical assistance on available controls, and
edtablishing a system for addressing compliance inquiries from smdl busnesses The Agency
will also issue acompliance guide, continue its current efforts to disseminate educationa
materials and software, and hold workshops to inform the mining community.

In concluson, MSHA bdlievesthat it hastaken dl of the steps consstent with the Mine
Safety and Hedlth Act that could substantialy reduce the impacts of this rule on smal entities.

137 Annual costs are $106,425.
138 Annual costs are $204.



VI. OTHER REGULATORY CONSIDERATIONS

THE UNFUNDED MANDATESREFORM ACT

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

NATIONAL ENVIRONMENTAL POLICY ACT

The Nationd Environmenta Policy Act (NEPA) of 1969 requires each Federa agency to
consder the environmenta effects of proposed actions and to prepare an Environmental Impact
Statement on mgor actions significantly 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 Environmental Quality (40 CFR Part 1500), and the Department of
Labor’'s NEPA procedures (29 CFR Part 11). Asaresult of thisreview, MSHA has determined
that thisrule will have no sgnificant environmental impect.

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

Thisruleis not subject to Executive Order 12630, Government Actions and Interference
with Condtitutionaly 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 sysem. The rule has been written so
asto provide a clear lega 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 find 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 certifiesthat the find rule will not impose substantia direct compliance costs on
Indian triba governments.
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EXECUTIVE ORDER 13132: FEDERALISM

MSHA hasreviewed the find rule in accordance with Executive Order 13132 regarding
federalism and has determined that it does not have “federdiam implications” Thefind rule
does not “have substantia direct effects on the States, on the relationship between the nationa
government and the States, or on the digtribution of power and respongbilities among the various
levels of government.”
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VIl. PAPERWORK REDUCTION ACT OF 1995

INTRODUCTION

The purposed of this chapter is to show the burden hours and related costs of the fina
rule that is borne by affected underground M/NM mine operators that use diesel powered
equipment. The compliance costs derived in Chapter 1V included paperwork and non-paperwork
costs. However, this chapter shows only costs which relate to burden hours that are aresult of
thefind rule

DETAILS CONCERNING PAPERWORK BURDEN HOURSAND RELATED COSTS

For M/NM mine operators that use diesdl powered equipment, most paperwork
provisions concerns two types of burden hours. There are burden hours that will occur only in
thefirs year the ruleisin effect (hereafter known as, first year burden hours). There are burden
hours that will occur every year that theruleisin effect, sarting with the first year, (heresfter
known as, annua burden hours).

There are afew cases were the paperwork provisions need further explanation. For
section 57.5060(c) the burden hours and costs occur only in the fifth year after the rule takes
effect.

There are afew paperwork provisionsin section 57.5060(d) were burden hours and costs
will be the same each year starting with the second year the ruleisin effect, but whose first year
burden hours and costs are different. MSHA transformed these firgt year burden hours and costs
and annua burden hours and costs sarting in Year 2 into adjusted first year burden hours and
costs (first year burden hours and costs minus an amount equal to annua burden hours and costs
garting with Y ear 2 after the rule takes effect) and true annual burden hours and cogts starting in
Year 1 after the rule takes effect. >

Throughout this chapter the following hourly wage rates are used:

$44.79 for amine supervisor;
$19.42 for aminer;

$17.57 for aclerical worker and;
$25 for amine mechanic.

139 A hypothetical example might help to explain this procedure. Suppose that burden costs are $2,000 the
first year and $400 each year thereafter. The adjustment procedure simply splitsfirst year burden costsinto two
parts: (1) $400, for the first year of annual burden costs; and (2) the residual $1,600. Consequently, adjusted first
year burden costs would be $1,600 and annual burden costs (starting in Y ear 1) would be $400.
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SUMMARY OF PAPERWORK BURDEN HOURS AND RELATED COSTS

Table VII-1 showsthat in the first year that the rule takes effect, M/NM mine operators
will incur 5,567 burden hours, which is composed of 3,118 first year burden hours (from Table
V11-2) and 2,449 annua burden hours (from Table V1I-3). The related burden codts, in the first
year, to mine operators will be $214,661 (from Table V1I-1), which is composed of $136,413 of
first year burden cogts (from Table VI1-2) and $78,247 of annual burden costs (from Table VII-
3).

For every year after thefirst year, with the exception of the fifth year, Table VII-1 shows
that mine operators will incur 2,449 burden hours and related burden costs of $78,247 (from
Table VII-3). Only in thefifth year in which the rule takes effect, will there be anincreasein
burden hours and cost above the fourth year. Thisis because there are burden hours and costs
that only occur in the fifth year. Therefore, in thefifth year, Table VII-1 shows that M/NM mine
operators will incur burden hours of 2,711, which is composed of 2,449 annud burden hours
(from Table VI1-3) and 263 fifth year burden hours (from Table V1I-4). The related burden
costs, in thefifth year, are $89,831, of which $78,247 is related to annua burden costs (from
Table VII-3) and $11,583 is related to fifth year burden costs (from Table V1I-4).

Tede 1 Simmay o Buden Hus and Goss
) DngD A o3|

Ho |l Qods| He | Qoesibs] Qoes| Hs | Qoss |
(Elas Vi 16 R ) wvH  AH §I5210) SRR 991
Mhlldhb ol §17103 1532 o9 TH Wj_m v,2oir,
5hQiy© &1 0107 1762 sl 3 seodl 2

d

- Si7 d 2 sl ool g

a‘ITE]syEH:FISIYeHhm housand costs +Annue budenhous and cosis
*Theadthachahyear=Amuebudanhous
“Theshyear=Amuelbuden hous and cosss-+ourten houss andcosisthetooour
dony'mheahy&r.

Begnninginthe@h Yeerburden hours and aosts aethe samein eech fdloning yeer.
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Table V2 Summary of Only First Year Burden Hours and Costs

<0 20t0 500 > Tc
Hs | Cosis | s | cosis | Hs | cosis| Hs | costs
srsosad| 108l sae36] 1608 sroed 106 sasod 2gm 10610
575066(C) 678 4E $10RA 77 4;1813
srsoeeb) 2l gord  1od el o sisml 1 w4ﬁ|
[Total 1008l $48013 $31.7 %6 3118

*Some of the first year costs in 57.5060(d) are adjusted first year costs.

Tebe VI3 Summaty of Annuel Burden Hours and Costs Thet
Begininthe Arst Yeer and Coninue B/ary Year Theredlier
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Table VIK4: One-Time Burden Hours and Costs That Occur Only in the 5th Year

<20 20to 50 T
Hrs. | Costs | Hrs. | Costs | Hrs. | Costs| Hs Costs
575060(C 67 $2914 180 $7947 16l 2631 $11583
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Section 57.5060(c)
Supervisor Prepare Extenson Application
One-Time Burden Hours and costs Occurring in the Fifth Year

Five years after publication of the rule mine operators must limit the concentration of
diesdl particulate matter (dpm) to which miners are exposed in underground areas of amine,
where miners normally work or travel, to 160r¢ (ng/n. If amine has technological congtraints
in meeting this time requirement, then the mine can file a gpecid extension gpplication. MSHA
edimates thet the following mines will file for an extension gpplication: 8 mines employing
fewer than 20 workers; 11 mines employing 20 to 500 workers; and 1 mine employing more than
500 workers.

MSHA edtimates that a supervisor will take 8 hours to write the application and aclerica
worker will take 20 minutes (0.3333 hours) to prepare the applications, post the applications, and
provide a copy to the miners representative. Table V1I-5 shows one-time burden hours and
cogts for the mine supervisor to write the extension gpplication. Table V1I-6 shows one-time
burden hours and cogts for the clerica worker’ s time that is associated with preparing the
extengon application.

Since the one-time costs occur only in the fifth year after publication of the rule, they are
multiplied by a discount factor of 0.71294 and an annudization factor of 0.07.

TableVit5
Saciion 575080() - Supenvisor Prepare Bxtension Appication
OneTime Burden Hours and Gosts Coouning in the Fith Yeer

Pepae | Qe Qe | Discounted
Applicaion| Tme | Supav) Time | Annueized|
MneSze | Nmber| peMre | Bude| Wae | Bude| Budm
|Emp) |ofvies| (rs) | Houd erhr] Qe | e

<20 Ri2Ze oSSy I 0L
200 50 s 7

>5D) dd swud i oo
Todl isins

*Toi Burten Gosts X 071294 007, where Q71294 e clscount fcior
and Q07 is the annuialization factor.



Table VIF6
Section 57.5060(c) - Clerical Worker Preparation for Extension Application
One-Time Burden Hours and Costs Occurring in the Ffth Year

Prepare | One | Clerical| One |Discounted
Application| Time | Worker| Time | Annualized
Mine Size | Number | perMne |Burdeny Wege |Burden| Burden

a

| of Mines (rs) Hours| (perbr)l Costs | Costs

<20 0331 26e7 $1754 @41

0500 1 033 3667 $1754

30 0333 0O $17571
[Toial 2 4 $117 Q

*Total Burden Costs x 071294 x 007, where 071294 the discount factor
and 007 is the annualization factor.
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Section 57.5060(d)

Supervisor Preparation for Initial Exemption Plan (EP) and Initial Respiratory Protection
Plan (RPP)

Firg Year and Annual Burden Hoursand Costs

The supervisor will need to write an EP and a RPP plan, in order to dlow minersto
conduct ingpection, maintenance, or repair activities in certain areas of the mine where the DPM
concentration limit is exceeded. The mines affected by this provision will be: 77 mines
employing fewer than 20 workers; 112 mines employing 20 to 500 workers; and 7 mine
employing more than 500 workers. In the fird year, a supervisor will take 12 hours to prepare
the EP and RPP plan. Annually, after the first year, it will take a supervisor 1 hour to revise such
plans.

Table VII-7 shows firg year burden hours and costs to write the EP and RPP plan, where

0.07 isused to annualized first year cogts. Table VI1-8 shows annud burden hours and costs to
revise the EP and RPP plan.

TableVIF7
Section 575080()- Supenvisor Preparation for i Exemption Plan &)
Fist Yeer Burden Hours and Cosis

Prepare
ERFP

Ast
Pen | Yex | Supav.|FrstYear| Burden
MineSize | Number | paMine | Burder] Wege | Buden Cost

Erp  1ofVies| (ws) s Gariv)l G Amdizaf

<20 11 4 4 $AN $N3pl g

508 4 134 suA gnml sl
30 1 14 1 md we o6
Tl 19 23 SIGYH  F3%

® First Year Burden Cost x 007, where 007 is the annusization rate:
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Table VII8

Section 575060(d) - Supervisor Revision of EPRPP
and Initial Respiratory Protection Plan (RPP)
Annud Burden Hours and Costs

Revise
EPRPP]
Plan | Annud| Superv.| Annua
Mine Size| Number | per Mine| Burdeny Wege | Burden
|Emn of Mined (hrs) | Hoursl (perhr)l Cost

<2 74 1 71 smd 34
[oY500) sud $501
>80 T | 1 sum 4
Totd 199 149 8779
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Section 57.5060(d)
Clerical Workers Digribution of EP and RPP Plan
Annual Burden Hoursand Costs

With respect to the initid EP and RPP plan, and annud revisons to such plans MSHA
estimates that a clerical worker will take 30 minutes (0.5 hours) to distribute the EP and RPP
plan. This digtribution includes copying and ditributing the plan to miners representative and
copying and mailing the plan to MSHA. The affected mines are: 77 mines employing fewer than

20 workers, 112 mines employing 20 to 500 workers, and 7 mines employing more than 500
workers.

Table VI1-9, shows annud burden hours and costs to distribute the EP and RPP plan.
Table VIO

Saciion 575080(d) - Olericd Workers Distrbution of EPRPP Plen
Annue BudenHousand Gosis

Distribute
BRP
Pan | And | Qeicd | Ame
MneSz | Nimbe | paMre | Buden] Wae | Buden
Hm afMies! (rs) | Hus | erbr)l Q.
<D v7i 04 3 $1754 64

20050 112 04 $1757
>3 7 04 $17
o7 $1.74
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Section 57.5060(d)
Miner Respirator Initial Training and Briefing by Mine Super visor
Adjusted First Year and Annual Burden Hoursand Costs

In the firg year of therule, MSHA estimates that a mine supervisor will take 45 minutes
(0.75 hours) to provide initid training to certain minersin the use of respirators. A supervisor
will need one training sesson, per mine, to provide respirator initid training. 1n addition, the
fird time respirator training is provided the supervisor will spend 5 minutes (0.0833 hours) of his
time briefing aclerical worker concerning such training. The affected mines that will need to
provide the one sesson training will be: 77 mines employing fewer than 20 workers, 112 mines
employing 20 to 500 workers, and 7 mines employing more than 500 workers.

For every year after the first year, as aresult of employment turnover, asupervisor will
need to provide one training sesson to train miners to use respirators. Thetraining session is
estimated to take 45 minutes (0.75 hours). No briefing of the clerica worker is necessary after
thefirst year. Inaddition, annudly, after the first year, the number of affected mines are the
same with the exception that there will be only 26 mines employing fewer than 20 workers*4°

Table VI1-10 shows adjusted first year burden hours and costs concerning the
supervisor' s activities for initia respirator training. A discount factor of 0.07 isused to
annualize the adjusted first year costs.

Table VIIO

Section 57.5060(d) - Miner Respirator Initial Training and
Briefing by Mine Supervisors

Adjusted First Year Burden Hours and Costs

Training Adjusted Adjusted| Adjusted
and First First | FirstYear
No. | Record | First Year] Annud|  Year | Superv.| Yesr Burden
MineSize | of |Keeping| Burden |Burden| Burden| Wege | Burden Cost
Emplovment|Mined Hours' | Hours | Hourd’| Hours | erhr)|  Gost | Annualize
X<20 14 QO 4 2017 $41)

20<X<0500] 114 O 4 19 9
X>500 1 08 d 5 1 surd s ®
ol 196 6d 1d o . B

#0833=0.75 hours for training +0.0833 for briefing clerical worker.
°An equivalent amount of annual burden hours from Table VIKLL
°First Year Burden Cost x 007, where 007 is the annualization rate.

140 Every year after thefirst year only 26 mines employing fewer than 20 workers are affected because the
provision affects such mines every three years (77 mines divided by 3 years).
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Table VII-11 shows annua burden hours and costs concerning the supervisor’ s respirator
traning.

TableVH1

Section 575080() - Miner Respirator Training
by Mne Supanvisors

Amud Buden Hours and Gosts

T
ad Amnud] Sipav.| A
MneSze | Numba| Recotkesping| Buder] Wae | Buda

of Hous Hous| (perhr) G
X< fovis d $mMm
2D<X<HD v o 84 smd
X>HD y QA q s
Tod #530
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Section 57.5060(d)

Clerical WorkersBriefing by Mine Supervisor Regarding Respirator Training
Firg Year Burden Hours

During the firgt year of the rule, for each affected mine, aclerical worker will need to
gpend 5 minutes (0.083 hours) being briefed by a supervisor concerning respirator training. The
mines affected by this provison are: 77 mines employing fewer than 20 workers, 112 mines
employing 20 to 500 workers; and 7 mines employing more than 500 workers.

Table VII-12 showsfirst year burden hours and costs associated with the clerica
workers' time associated with being briefed by a supervisor concerning respirator training.

Table VIF12

Section 57.5060(d) - Clerical Workers Briefing
by Mine Supervisors Regarding Training
First Year Hours and Costs

Year | Clerical
Mine Sizel Number | Briefing | Burden| Wege | Burden
Emp. lof Minesl (hours) | Hours | (perhr)l Cost

<20 71 0.083 6] $1754 3113
2010 50C 112 0083 o $1754 S

>500 71 008 1 $1754 $1%1
Total 196| 16) $087|
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Section 57.5060(d)
Miner Respirator Initial Fit Testing by Mine Super visor
First Year and Annual Burden Hoursand Costs

During the first year of the rule, a supervisor will providefit testing to each miner that
will use arespirator. The mines werefit testing will be provided will be: 77 mines employing
fewer than 20 workers, 112 mines employing 20 to 500 workers; and 7 mines employing more
than 500 workers. In thefirgt year of therule, 3 miners will be tested in mines employing fewer
than 20 workers, while 11 miners will be tested in mines employing 20 or more workers. Itis
estimated to take 15 minutes (0.25 hours) to fit test each affected miner.

Asaresult of miner turnover, every year after thefirst year, 1 miner will be tested in each
mine Sze category. The number of mines and the time to perform fit testing isthe same asin the
fird year.

Table VI1I-13 showsfirst year burden hours and costs related to fit testing. Table VI1-14
shows annua burden hours and costs related to fit testing.

Table VIF13

Section 57.5060(d) - Miner Respirator Initial Fit Testing
by Mine Supervisors

First Year Burden Hours and Costs

Number First First | Hrst Year
No. | ofFit | Timetd VYear | Superv.| Year Burden
Mine Size of | Tests | Fit Test| Burden| Wege | Burden Cost

Employment | Mines | per Mine] Hours | Hours | (per hr)] Cost Annualized”

X<20 11 3 02 50| $470l 2587 $18
20<X<50 112 1 0.2 08|  $4479] $13795

X>500 7 1 02 10 a0l X9

Total 196 380 $17244 $1.201

® First Year Burden Cost x 007, where 007 is the annualization rate.
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Teble VIHI4

Section 575080()- Miner Respirator Fit Testing

by Mine Supervisors
Annua Burden Hours and Costs

Nber

of At |Timetd A | Spav.
MneSze |Numba] Tests |FtTes| Buden | Wee
Eodosnat LofVines| per Vinel Hours] Hours | (perbr
X<20 7] Q q s
DX <HN 113 10X 2 sud
X>H1 y 0A 4 s
I TciA 4d

138



Section 57.5060(d)
Clerical Workers Preparation of Registration Sheet for Trainees
Adjusted First Year Burden Hoursand Costs

The clerica worker will need to register miners who are going to take respirator training.
In thefirg year of the rule, the mines affected mines are: 77 mines employing fewer than 20
workers, 112 mines employing 20 to 500 workers; and 7 mines employing more than 500
workers. For each mine, the clerica person will need 10 minutes (0.167 hours) to prepare a
regigtration sheet for the miners recalving respirator training. In addition, 1 minute (0.0167
hours) will be needed to log in eech trainee sname. In thefirg year of the rule the minersthat
will need to be registered are 4 miners in mines employing fewer than 20 workers, and 12 miners
in mines employing 20 or more workers.

Annudly, after thefirg year, only 1 miner will need to be registered in eech mine size
category. It will till take the clerical worker 10 minutes (0.167 hours) to prepare aregistration
shedt. In addition, annudly, after the first year, the number of affected mines are the same with
the exception that there will be only 26 mines employing fewer than 20 workers*#*

Table VI1I-15 shows adjusted first year burden hours and costs for the clerical worker to

prepare for respirator training. Table V1I-16 shows annua burden hours and cogts for the
clericd worker to prepare for respirator training.

Tebe V5

Section 575060() - Clerical Workers Preparation of
Registration Sheet for Trainees

Adiusted First Year Burden Hours and Costs

Adusted Adusied| Adjusted
Prepag  First Fst
Ye

N | Rg | Y |Amad Qeicd| Yexr | Budm
MneSz | o | Sheet | Buden|Buda| Buden| Wege | Buden| Gt

Erimentvres{ousl] brus| o] Hous Lperl i L cized]
<0 Wi ¢ 14 ‘: 331757 34
DeX<qpl 10l Q¥ 4 21 1754 s k%
>qD Q¥ 3 $1757

Tl 2 o I

# =(1167 (o prepare regjstration sheet per mine)+00167 (o enter each trainesss name). Trainng
involves 4minersin mines employing fener then 20workers and 12miners in larger mines.

® Aneuivalent amourt of annual burden hours from Teble VG

 First Year Burden Cost x 007, where 007 is the annuiaiizztion rete

141 Every year after the first year only 26 mines employing fewer than 20 workers are affected because the
provision affects such mines every three years (77 mines divided by 3 years).
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Table VIF16
Section 575060(d) - Clerical Workers Preparation of

Regjistration Sheet for Trainees
Annual Burden Hours and Costs
Prepare

Number | Registration] Annua| Clerical | Annue
Mine Sizel Number| o Sheet | Burden] Wege |Burden
Emp. of Mines| Trainees] _(hoursf' | Hours| erhr)| Cost
<20 i 1 0183 q $1751 83
20t0 500 0183 $1757  $61
>80 i 0 $1757 23
Tol 149 2 6

#0813=0.167 (to prepare registration sheet per mine)

+00167 (to enter each trainee's name)
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Section 57.5060(d)
Miners Sign Registration Sheet
Adjusted First Year and Annual Burden Hoursand Costs

The miners must Sgn aregigration sheet proving that they have taken the respirator
traning. Inthefird year, the number of mines affected are: 77 mines employing fewer than 20
workers, 112 mines employing 20 to 500 workers, and 7 mines employing more than 500
workers. MSHA estimates that it will take 20 seconds (0.006 hours) to Sgn the regigtration
sheet. Inthefird year, the number of minersto sgn will be 4 minersin mines employing fewer
than 20 workers; and 12 miners in mines employing 20 or more workers.

Annudly, every year dfter the first year, the number of minersto sgn will be 1 miner in
each mine Sze category. In addition, annudly, after the first year, the number of affected mines
are the same with the exception that there will be only 26 mines employing fewer than 20
workers}#?

Table VII-17 shows adjusted first year burden hours and cogts for minersto sign the
training regidration sheet. Table VI1-18 shows annud burden hours and costs for minersto sgn
the training registration shest.

Table VL7
Secfion 575060()-Miners Sign Registration Sheet
Adjusted First Year Burden Hours and Costs

Adused  [Adused] Adused
S| FAst Fst |Mrer| Fist | FistYesr

Mre | No.| No. | Rg| Yexr |[Amud] Year |Wae| Yex Burden

Sze | o | o |Shed|Bude]Bude] Buden| pr | Buden| Gt

[=100] Mnerg (rs ) Hours Hus] Hours | Hor C‘[H_Amﬂaf
<20 /i 4 00 Y a 451944 2
2010 4. 000 y 451040 S 9
>0 7 4.0 1
Tad g 12

:Anmmamnofanaummm:smwems
First Year Burden Cost x 007, where 007 is the annuilization rete.

142 Every year after the first year only 26 mines employing fewer than 20 workers are affected because the
provision affects such mines every three years (77 mines divided by 3 years).
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Table VIF18
Section 575060(d) - Miners Sign Registration Sheet
Annual Burden Hours and Costs

Sign

Number | Registration| Annua | Clerical | Annud

MineSize| Number]  of Sheet | Burden] Wege |Burden
a

Enp. of Mined Miners| (hours) | Hours| (per hr.)

Cost
<20 X 1 0,006 g #1941 3
2010 500 1 0006 $lo44 g2
50 1 0 $l041 &
Toial 1 $16
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Section 57.5060(d)
Supervisor Random Inspection of Respirators and Recor dkeeping
Annual Burden Hours

Annualy, supervisors will make random checks, during a shift, to ensure that respirators
are properly worn. The supervisor will then record the random checks. The number of mines
affected are: 77 mines employing fewer than 20 workers, 112 mines employing 20 to 500
workers, and 7 mines employing more than 500 workers. For each random inspection, MSHA
estimates that the supervisor will spend 1.5 minutes making the inspection and another 1.5
minutes to record the ingpection, for atota of 3 minutes (0.05 hours). In addition, for each mine,
it is estimated that 2 random ingpections per month (24 per year) will occur in mines employing
fewer than 20 workers, and 7 random inspections per month (84 per year) will occur in mines
employing 20 or more workers.

Table VI1-19 shows annua burden hours and costs to make random ingpections of
respirators.

s §131]

080=025 (0 inspect respieiors) 025 (o log dte of nspecton)
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Section 57.5066(c)

Supervisor Brief Clerical Workers Regarding Maintenance Training
First Year Burden Hoursand Costs

A supervisor will need to brief a clerica worker concerning the preparation of the
maintenance training. The mines affected will be: 77 mines employing fewer than 20 workers;
112 mines employing 20 to 500 workers, and 7 mines employing more than 500 workers. 1t will
take the supervisor 5 minutes (0.083 hours) to brief the clerica worker.

Table VI1-20 shows firg year burden hours and costs for the supervisor to brief the
clerica worker concerning maintenance traning.

Table VIF20

575066 (c) Mine Supervisors Brief Clerical Workers
Regarding Maintenance Training

First Year Burden Hours and Costs

First First | Frst Year
Year | Superv.| Year Burden
Number | Briefing Burdery Wege |Burden| — Cost

IMine Size | of Mines] (hours)] Hours | (erhr)l Cost | Annualized(

<20 771 0033 q $a7d w87 $0
<X<500 0 $479 P 29
>50 i o] $44.79

Toial 196 1 3511

2First Year Burden Cost x 007, where 007 is the annualization rate.
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Section 57.5066(c)
Clerical Worker Briefing and Preparing Registration Sheet
First Year Burden Hoursand Costs

After being briefed by the supervisor the clerical worker will need to prepare the
regigration sheet. The number of mines affected are: 77 mines employing fewer than 20
workers, 112 mines employing 20 to 500 workers, and 7 mines employing more than 500
workers. MSHA egtimates that the clerical worker will spend 5 minutes being briefed by the

supervisor and another 10 minutes preparing the regisiration shest, for atota of 15 minutes (0.25
hours).

Table VI1-21 shows first year burden hours and cogts for the clerical worker to be briefed
and prepare regidtration sheet for maintenance training.

Table V2L
575066/() Claricd Workers Briging and
Fist Yeer Burden Hours and Gosis

Briding | FArst | Oeicd| Fst | AstYear
ad Yexr | Woker| Yeer | Buden
Nurba| Pepaing|Bude| Wae |Budey GOt

IMreSze Yoivied (ous)® | hr) Qe Aoz
X<D 71 02 53 275 e k2l

DX <50 % 0 w% 1
X>8D 1 Q 4 _$1754
[T 4 sal s

#025=0083 for briefing) + Q1167 (to prepereregistration shee)
" First Yeer Burden Qostx 007, where 007 s he anmnuaizaion e
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Section 57.5066(c)
Clerical Workers Entering Names of Traineesin Computer
First Year Burden Hoursand Costs

It will take aclerical work 1 minute (0.017 hours) to enter the name of each trainee in the
computer. The number of minersto receive maintenance training in each mine Size category are:
121 minersin mines employing fewer than 20 workers, 330 minersin mines employing 20 to
500 workers, and 66 miners in mines employing more than 500 workers.

Table VII-22 shows firg year burden hours and costs for the clerical worker to enter
names of traineesin the computer.

Table VIF2

575066 (c) Clerical Workers Entering Names of
Trainees in Computer

First Year Burden Hours and Costs

First | Clerical| First | FrstYear
Number | Entering | Year | Worker | Year | Burden
of Neme |Burden| Wege |Burden]  Cost

MneSze |Trainees| (hours) | Hours | (perhr)l Cost | Annualized]

X<20 121 0011 2l $1757  $39 $7
20<X<50 0 0011 6l $17571 997 R
X>50 (53! 0011 $1757] $
Toial S17] ol $1

? First Year Burden Cost x 007, where 007 is the annualization rate.
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Section 57.5066(c)
Miner Sign Registration Sheet
First Year Burden Hoursand Costs

The miner who is recelving training must Sgn aregidiration sheet which can be used as
proof that the miner has taken the training concerning maintenance of diesd powered equipment.
The number of miners to recelve maintenance training in each mine Size category are: 121
miners in mines employing fewer than 20 workers, 330 minersin mines employing 20 to 500
workers, and 66 minersin mines employing more than 500 workers. For each miner, MSHA
estimates that it will take 20 seconds (0.006 hours) to Sign the registration sheet.

Table VI1-23 showsfirgt year burden hours and costs for miners to sgn the registration
sheet concerning maintenance training of diesdl powered equipment.

Tabe Vi3
575066/(C) Miners Sign Registration Sheet
Frst Year Burden Hours and Gosis

Mre of

Sze Tianecd
X<
D<X<qD 3
X>50
Tad 517

® First Yeer Burden Cost x 007, where 007 s the annuizetion rete
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Section 57.5066(b)
Training of Minersby Mine Supervisor Regarding Tagging Procedures
First Year Burden Hoursand Costs

Section 57.5066(b) requires that operators must tag diesel powered equipment at any time
there is any apparent emisson related defect in the equipment. In order for machine operator to
be able to tag the equipment they will first need to receive training as to what problems will
result in tagging the equipment. A mine supervisor will provide thetraining. It is estimated to
take the mine supervisor 15 minutes (0.25 hours) for each training sesson. The number of
edimated training sessons are: 87 in mines employing fewer than 20 workers, 502 in mines
employing 20 to 500 workers, and 168 in mines employing more than 500 workers.

Table VI1I-24 showsfirs year burden hours and costs for the supervisor to hold training
sessions related to tagging defected diesel powered equipment.

TebeVi4

5750865 (0) Traiing of Miners by Vine SLpanvisor
Regardng Tegging Procedure

Fst Year Buden Hours and Cosis

Nmber Fist

o Yexr | Supav
Training| Traning| Buden] Wae
MreSze | Sessond (hours)| Hours| (per hr:
X<20 g oA 9o B
D<X<qD iy B 3oul
X>HD

oA fine
Tod B Mg

® First Yeer Burden Costx 007, where 007 s the annueization rete

EEE
g
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Section 57.5066(b)
Miner Tag Diesdl Equipment and Record Tag
Annual Burden Hoursand Costs

Each time there is an emission related problem on adiesd powered machine the
equipment must be tagged, and arecord is made of thetag. Annudly, MSHA estimates that, on
average, in mines with fewer than 20 workers 40 percent of diesdl powered equipment (230
machines) will betagged. For larger mines, which generdly have more extensve preventive
maintenance programs, MSHA estimates that annually, on average, 20 percent of the diesdl
powered equipment will betagged. Therefore, the number of diesd machinesto be tagged
annudly will be 542 machines in mines employing 20 to 500 workers, and 142 machinesin
mines employing more than 500 workers. It is estimated to take 2 minutes to tag the machine
and another 2 minutes to record the tagging, for atota of 4 minutes (0.067 hours).

Table VI1-25 shows annud burden hoursto tag diesdl powered equipment concerning
emission related problems.

Table VIF25

Section 575066 (b) Miners Tag Diesel Equipment
and Record Tag

Annual Burden Hours and Costs

Tag
Number| and | Annual| Mner | Annua
Mine Sze| of |Record| Burden| Wege | Burden
Emp Tas | (s Hours| erhr)l Cogt

<20 20 0067 15 $1942

2010500 52 0067 36| $1942
50 142| Q6T 9 $1942
Toa 14l

%0067 = 00333 (o tag the equipment) + 00333 (to record the tag)
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Section 57.5066(b)
Examine Tagged Diesel Equipment and Record Examination
Annual Burden Hoursand Cogs

For each diesel machine that has been tagged an examination must be conducted
concerning the tagged equipment and a record must be made of the examination. As noted
earlier, the number of machines to be tagged annudly will be: 230 machinesin mines employing
fewer than 20 workers, 542 machines in mines employing 20 to 500 workers, and 142 machines
in mines employing more than 500 workers. For each piece of equipment tagged, MSHA
estimates that it will take 10 minutes to examine the machine and another 2 minutes to record the
examination, for atota of 12 minutes (0.2 hours).

Table VI1-26 shows annua burden hours and costs to examine tagged equipment and
record the examination.

<D 2 oA 48 50l K]
20050 4 oA $§0

>50 44 oA 24 5 $nd
Tad 914 181 #50

*000=167 (p e@minethe eqipment) +00R3 (o record he eamingtior)
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Section 57.5070
Mine Supervisor Briefing Clerical Worker Regarding Health Training
Annual Burden Hoursand Cogs

All miners a amine who can reasonably be expected to be exposed to diesd emisson on
mine property must receive hedth training in accordance with section 57.5070(a)(1) through
(a(4). For each mine, MSHA edtimatesthat it will take amine supervisor 5 minutes (0.083
hours) to brief a clerica worker concerning such training. The number of mines affected by this
provison will be: 77 mines employing fewer than 20 workers, 112 mines employing 20 to 500
workers, and 7 mines employing more than 500 workers.

Table VI1-27 shows annua burden hours and costs for a supervisor to brief aclerica
worker concerning miner hedlth training.

Table VIL27
Section 575070 Mine Supervisors Brief Clerical
Workers Regarding Health Training
Annual Burden Hours and Costs

Number Annual | Superv. | Annua
Mine Size of |Briefing| Burden | Wege | Burden
Enp Mines | (rs) 1 Hours | (perbr)l  Cost
<0 e ) $4. st
2010500 0 4 Ryt
>0 4 0 4
Total
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Section 57.5070

Clerical Worker Briefed by Mine Supervisor Regarding Health Training
Annual Burden Hoursand Cogs

Asnoted earlier, dl miners a a mine who can reasonably be expected to be exposed to
diesdl emission on mine property must receive hedlth training in accordance with section
57.5070(a)(1) through (8)(4). For each mine, MSHA estimates that it will take a clerical worker
5 minutes (0.083 hours) to be briefed by a supervisor concerning such training. The number of
mines affected by this provison will be: 77 mines employing fewer than 20 workers, 112 mines
employing 20 to 500 workers, and 7 mines employing more than 500 workers.

Table VI1-28 shows annud burden hours and costs for a clerical worker to be briefed by a
supervisor concerning miner hedth training.

Taoe V28
Saction 5753070 Qaricd Workers are Brigfed by Mine
Spenvisors Regadng Heeth Treining
Annud Buden Husand Coss
Caicd

N Amd | Wale | And
Mesd o | Bidng| Budn| wee | Bugm
Brp | ves | ) | Hoos| eertn)| Qs
<A e (003 a _ $1771 $113
20050 114 o q $i754
>D 1_as ﬁ
T w7
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Section 57.5070

Mine Supervisor Perform Health Training Sessons

Annual Burden Hours

Concerning miner hedth training, the supervisor will hold a 15 minute (0.25 hours)
training sessons in mines employing fewer than 20 workers, and a 30 minute (0.5 hours) training
session in mines employing 20 or more workers . The average number of training sessonsto be
held by amine, in each mine Sze category, will be: 77 sessonsin mines employing fewer than
20 workers, 262 sessions in mines employing 20 to 500 workers, and 120 sessonsin mines
employing more than 500 workers.

Table V11-29 shows annud burden hours and costs for supervisorsto give miner hedlth

traning.

Table VIF29

Section 575070 Mine Supervisors Perform
Health Training Sessions

Annua Burden Hours and Costs

Number
o Health | Annud

Suparv.

Annua

Mine Size| Training | Training | Burden | Wege | Burden
E1p. Sessons] (hrs) | Hours | (perhr)| Cost
<20 e 0 19 4 860
1050 050 130 4 6867
500 050 6 4 0687
Toial 2] 0417
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Section 57.5070
Clerical Worker Prepare Registration Sheet for Health Training Sessions
Annual Burden Hoursand Cogs

For each mine, the clericd worker will need 10 minutes (0.167 hours) to prepare the
Regigtration sheet for the hedlth training attendees to sign & each training sesson. As noted
earlier the average number of training sessions to be held by a mine, in each mine Sze category,
will be: 77 sessonsin mines employing fewer than 20 workers, 262 sessons in mines employing
20 to 500 workers, and 120 sessions in mines employing more than 500 workers.

Table VI1-30 shows annud burden hours and costs for clerica workersto prepare
registration sheets for hedlth training sessons.

TableVIF0
Section 575070 Qerical Workers Prepare Registration
Shetfor Hegtth Training Sessions
Amud Buden Hous and Gosts
Nmba| Prepare Qearicd

MneSzq Traning] Shet | Bude| Wap |Buden
Ep Sessos|  (rs) | Hous! (perhr) Gt

<20 oied 13 $I751 $2B
g% 44_Si7on  $er

200 50
>50 $1750 L

Tael

ol S0 i1
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Section 57.5070
Clerical WorkersRecord Names of Health Training Attendeesin Computer File
Annual Burden Hoursand Costs

For each person trained the clerical worker will record their name in acomputer file. Itis
estimated to take the clerica work 1 minute (0.017 hours) to record each name. The number of
trainees are estimated to be: 770 trainees in mines employing fewer than 20 workers, 6,772

trainees in mines employing 20 to 500 workers, and 3,972 in mines employing more than 500
workers.

Table VI1-31 shows annual burden hours and costs for clerical workers to record names
of trainess.

Table VIK31
Section 575070 Clerica Workers Record Names
of Health Training Attendees in Computer Fle

Annual Burden Hours and Costs
Clerica

Number | Entering | Annua | Worker | Annual
MineSize]  of Neme  |Burden| Wege |Burden
=110} Attendees| _(hrs) Hours | (perhr)] Cost
<20 70 0011 $1757 5
20f0 50 672 0014 113 $1757 $1083
>500 212U 0011 $1757 $1163
Toial 115141 332
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Section 57.5070
Miners Sign Health Training Attendance Sheet
Annual Burden Hoursand Costs

Each miner atending a hedlth training sesson will be required to sign the regidration
sheet prepared by the clerica worker. Each signature will require 20 seconds of aminer’stime.
Table VII-32 presents the annua burden hours and costs, by mine size, resulting from this
provison.

Tabe VIR

Secton 575070Mners Sign Hesth Training
AtendenceShest

Annua Buden Housand Gosis

Nmbe | Sogn | And | Me | And
MeSHe d Nare | Buden| Wee | Buden
B Moas | (rs) | Hous | erhr)l Gt

<D 70

oosnl ezl oo siodl s
>80

[Teel 154 & $1244
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Section 57.5071
Mine Supervisor Oral Notification of Sampling
Annual Burden Hoursand Costs

Section 57.5071 requires that mine operators sample the air four times ayear to
determine DPM concentrations. Additionally mine operators must notify miners and their
representatives of the dates and times the sampling will take place. MSHA assumesthat 45
percent of mineswill notify miners ordly. This action will require 2 minutes of amine

supervisor’stime. The annual burden hours and costs of ord natification appear in Table V1I-
33.

Table VIF33
Section 575071 Mine Supervisor Oral Notification of Sampling
Annual Burden Hours and Costs
Number
of Oral
Number | Notifications|] — Ord Annud | Superv. [ Annua
Mine Size]  of per Notification| Burden| Wege | Burden
|Emo Mnes Mne (hrs) Hours | (perhr)l Cost
<20 s 0033 5 479 0
0500 5l 0033 7l 470l 36
500} 3 003 (0] 29 $18
[Total 0l 632

157



Section 57.5071
Written Notification of Sampling
Annual Burden Hoursand Costs

MSHA assumes that another 35 percent of mines will notify miners and their
representatives in writing. Thiswill require five minutes of amine supervisor'stimeto brief a
clerica worker. These annua burden hours and costs appear in Table VII-34. Theclerica
worker will prepare, copy and ddiver the written notice to each miner. This activity will take
five minutes for each miner. The annua burden hours and costs associate with these actions are

shownin Table VII-35.

Teble VI4

Section 575071 Mine Supavisor Witten Noification of Sampling

Annua BudenHousand Gosts

N

of Whitten
MreSg o per | Notificatior] Budery Wege | Buden
Em Mnes Me rs) | Houd@erbr] QG
<D 2 00:¢ q sMd #B
200 5D H 4 0052 H g &
>50 ¢ My  $6
Tod $100

Table VIF35

Section 575071 Clerical Worker Prepares
Witten Notification of Sampling
Annual Burden Hours and Costs

Number
of Written Clerical
Number| Notifications] Written | Annua | Worker | Annual}
MineSize| o per Notification| Burdery Wege | Burden
Emp. Miners Mne (rs) Hours | (perhr)l Cost
<20 Q o $1757 $1581
f0 500 j 0 $1757 Qzﬂ
50 0] Q 1 $1754  $1°
Toial sa01

Section 57.5071
Posted Notification of Sampling
Annual Burden Hoursand Costs
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MSHA assumes that the remaining 20 percent of mines will use a posted notice to inform
miners of the dates and times that they intend to conduct sampling. Thiswill require five minutes
of asupervisor' stimeto brief aclerical worker. These annua burden hours and costs are
exhibited in Table VI1-36. It will take the clerical worker ten minutes to prepare and post the

notice and five minutes to be briefed by the supervisor. Table VII-37 presents these annual
burden hours and costs.

Teble VI
Saction 575071 Mine Supenvisor Briefs Clarical Worker Regarding
Posted Notficaion of Samping
Annud Buden Hours and Gosts

Number

of Posted | Brigfing
MreSz| d per Worker | Buda| Wee | Buden
En Moes|  Moe (rs) 1 Hourd (perhr] G
V] 13 Oed K e I
2050 2 4 0083 1 MY 838
>50 g S5
Tad 3 67

Section 57.5071 Mine Supervisor Prepares and Posts Notice of Corrective Action
Annual Burden Hoursand Cogts

Table VIF37
Section 575071 Clerical Workers Receive Briefing and Prepare
and Post Notification of Sampling
Annua Burden Hours and Costs
Number
of Posted | Briefing|

Number] Notifications] Clerical | Annud | Superv. | Annud
MineSze] o per Worker | Burden| Wepe | Burden
Ep Mines Mne (s | Hours| erhr)] Cost
< 15 4 025 19 $1757
20 510 025 $1751  $337
>500 025 $1757
Toal 665

#025=0083 (o be briefed) + 0167 (to prepare and post)

If amine environment is above the DPM concentration limits mine operators will have to
take corrective actions. This section requires the mine supervisor to write up and post a notice of
the corrective action taken. Thiswill take 15 minutes of the mine supervisor’stime. These
annua burden hours and cogts are displayed in Table VII-38. MSHA assumes that 20 percent of
mines with fewer than 20 workers and 40 percent of larger mineswill require corrective action.
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TabeViB
Sefon’575071 Mne Supevisor Prepares and Posts
Notioeof Correcive Adion

AmEBute Husad Qs

MreSad o Noice | Buden] Wage | Buden
Em Mes ] (rs) | Hus] erho)l G

Sl
2DD5X 4 o) ST
1)) 4 ox $mMn %
o]
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Section 57.5071 Posting Sampling Results
Annual Burden Hoursand Costs

Once sampling results are received, MSHA estimates that it will take a clerica worker 10
minutes to make two copies of a one-page notice and to post one and ddliver the other to the
miner’ s representative. These annua burden hours and costs appear in Table VI11-39.

Tebe VI

Section 575071 Cericel Worker Copies and Distioutes
Samping Results

Amue BudenHousand Costs

Nt
o | ay Qerical
Nt ad | Ame| waie
butd

MreSz d per | Distributd Budey Wege
=11 0] Mnesl  Me (rs) | Hourd (per )l
e
119

REZ

<2 Q167 5
2050 4 4 (0164 7q $1751
>80 1 4 OJ% g

Jod

i
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Section 57.5075
Clerical Workers Respond to Requestsfor Health Recordsby Miners
Annual Burden Hoursand Costs

MSHA assumes that some miners leaving their jobs at the mine or retired miners would
request a copy of the health records generated by the requirements of thisrule. These records
would consist of copies of the exposure measurements that M/NM mine operators are required to
maintain. MSHA estimates that 10 percent of miners will request hedlth records each year. It will
take a clerica worker five minutes to respond to each request. The annua burden hours and
costs resulting from requests for hedlth records gppear in Table V11-40.

Table VIM41

575075 Clerical Workers Respond to Requests for
Health Records by Miners

Annual Burden Hours and Costs

Number

o | Respond Clerical
Number| Requests| to | Annud | Worker | Annual
Mine Size| of per | Request| Burden] Wage | Burden
Emp, Mines| Mne (rs) | Hours| (perhr)l Cost
<20 e 0083 $1757  $11:

f0 500 1 0033 $1757]
50 i 0087 $1757
Total 1
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Section 57.5075

Clerical Workers Respond to Requestsfor Health Records by Dept. of Health and Human
Services (DHHYS)

Annual Burden Hoursand Costs

Upon request from an authorized representative of the U.S. Department of Hedlth and
Human Services (DHHS), underground M/NM mine operators must provide accessto any hedth
records. Annualy, MSHA estimates that DHHS will request a copy of sampling results from 10
percent of the mines. Therefore, the number of requests each year will be: 8 requestsin mines
employing fewer than 20 miners, 11 requestsin mines employing 20 to 500 workers, and 1
request in amine employing more than 500 workers. It is estimated to take a clerical worker 5
minutes (0.083 hours) to respond to each request.

Table VII-41 shows annud burden hours and costs for clerica workers to respond to
requests from DHHS.

Table VI42

575075 Qerica Workers Respond to Reuesis for
Heeh Recorcs by DHHS
Amud Buden Housand Gosts
Number|
o |Repod Qaica

Reuesy to | Amd | Woker | Anud
MneSzd| pe | Reouet| Buden| Wae | Buden
=100} Y Grs) L Hous ) perbr)l Qe

<20 [0] 1754

200 50 $175]

>50 ] 0083 [¢ 7! %
Tl P
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