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FOREWORD

In the Federal Mine Safety and Health Act of 1977 (Public Law 95-164) and the Occupational
Safety and Health Act of 1970 (Public Law 91-596), Congress declared that its purpose was to
assure, insofar as possible, safe and healthful working conditions for every working man and
woman and to preserve our human resources. In these Acts, the National Institute for Occupa-
tional Safety and Health (NIOSH) is charged with recommending occupational safety and health
standards and describing exposure levels that are safe for various periods of employment,
including but not limited to the exposures at which no worker will suffer diminished health,
functional capacity, or life expectancy as a result of his or her work experience. By means of
criteria documents, NIOSH communicates these recommended standards to regulatory agencies
(including the Occupational Safety and Health Administration [OSHA] and the Mine Safety and
Health Administration [MSHA]) and to others in the community of occupational safety and
health.

Criteria documents provide the scientific basis for new occupational safety and health standards.
These documents generally contain a critical review of the scientific and technical information
available on the prevalence of hazards, the existence of safety and health risks, and the adequacy
of control methods. In addition to transmitting these documents to the Department of Labor,
NIOSH also distributes them to health professionals in academic institutions, industry, organized
labor, public interest groups, and other government agencies.

This criteria document reviews available information about the adverse health effects associated
with exposure to respirable coal mine dust. Epidemiological studies have clearly demonstrated
that miners have an elevated risk of developing occupational respiratory diseases when they are
exposed to respirable coal mine dust over a working lifetime at the current MSHA permissible
exposure limit (PEL) of 2 mg/m3. The exposure limit of 1 rnglm3 recommended in this document
is based on an evaluation of health effects data, sampling and analytical feasibility, and techno-
logical feasibility. However, this recommended exposure limit (REL) does not ensure that miners
exposed at this concentration over a working lifetime will have a zero risk of developing
occupational respiratory diseases. Therefore, NIOSH recommends additional measures to protect
miners’ health: (1) keeping worker exposures as far below the REL as feasible through the use
of engineering controls and work practices, (2) frequent monitoring of worker exposures, and
(3) participation of miners in the recommended medical screening and surveillance program.

Future research may provide new and more effective methods for minimizing occupational health
risks among coal miners, including new methods for controlling exposures to respirable coal mine
dust, more accurate and reliable measures of worker exposures, improved methods for earlier
detection of disease, and new medical interventions to halt or reverse disease progression.
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If future developments permit a lower exposure limit that is both technologically feasible and
prudent for the public health, NIOSH will revise its recommended standard. Until then, adherence
to the REL of 1 mg/m~ will minimize the risk of developing occupational respiratory diseases.
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Linda Rosenstock, M.D., M.P.H.

Director, National Institute for
Occupational Safety and Health

Centers for Disease Control and Prevention



ABSTRACT

This document examines the occupational health risks associated with exposures to respirable
coal mine dust over a working lifetime. Such exposures are associated with the development of
occupational respiratory diseases, including simple coal workers’ pneumoconiosis (CWP), pro-
gressive massive fibrosis (PMF), and chronic obstructive pulmonary disease (COPD). Epidemi-
ological studies have clearly demonstrated that miners have an elevated risk of developing simple
CWP, PMF, or deficits in lung function when they are exposed to respirable coal mine dust over
a working lifetime at the current Mine Safety and Health Administration (MSHA) permissible
exposute limit (PEL) of 2 mglms. Coal miners who are exposed to respirable crystalline silica
are also at risk of developing silicosis or mixed-dust pneumoconiosis.

The National Institute for Occupational Safety and Health (NIOSH) recommends that exposures
to respirable coal mine dust be limited to 1 mg/m” as a time-weighted average (TWA) concen-
tration for up to 10 hr/day during a 40-hr workweek, measured according to current MSHA
methods. NIOSH recommends that sampling be conducted with a device that operates in
accordance with the NIOSH accuracy criteria and the international definition of respirable dust.
The l-mglm3 REL is equivalent to 0.9 mg]m3 when measured according to these NIOSH
recommended sampling criteria. The NIOSH REL represents the upper limit of exposure for
each worker during each work shift and shall not be adjusted upward to account for measurement
uncertainty. To minimize the risk of adverse health effects, exposures shall be kept as far below
the REL as feasible using engineering controls and work practices.

Recommendations are made for minimizing the occupational health risks encountered by undet-
ground and surface coal miners. These recommendations pertain to respirable coal mine dust
sampling to monitor worker exposures, use of personal protective equipment (including training
and fit-testing for the use of respirators), and medical screening and surveillance examinations
(including preplacement and periodic chest X-rays and spirometry).
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GLOSSARY

Active workings: Any place in a coal mine where miners are normally required to work or travel
[30 CFR 70.2].

Aerodynamic diameter: The diameter of a sphere with a density 1 g/cm3 and with the same
stopping time as the particle. Particles of a given aerodynamic diameter move within the air
spaces of the respiratory system identically, regardless of density or shape.

Black lung: A common term used to refer to occupational respiratory disease in miners [Weeks
and Wagner 1986].

Chronic obstructive pulmonary disease (COPD): Includes chronic bronchitis, impaired lung
function, and emphysema. COPD is characterized by the irreversible (although sometimes
variable) obstruction of lung airways.

Clearance: The translocation, transformation, and removal of deposited particles from the
respiratory tract [Lioy et al. 1984].

Coal face: The exposed area of a coalbed from which coal is extracted [EIA 1989].

Coal fines: Coal with a maximum particle size that is usually less than one-sixteenth of an inch
and rarely above one-eighth of an inch [EIA 1989].

Coal rank: A classification of coal based on the fixed carbon, volatile matter, and heating value
of the coal. Coal rank indicates the progressive geological alteration (coalification) from lignite
to anthracite [EIA 1989].

Coal type: A classification of coal based on physical characteristics or microscopic constituents
[EIA 1989].

Coal workers® pneumoconiosis (CWP): A chronic dust disease of the lung arising from
employment in an underground coal mine [30 USC 902]. In workers who are or have been
exposed to coal mine dust, diagnosis is based on the radiographic classification of the size, shape,
profusion, and extent of opacities in the lungs.

Coefficient of variation (CV): The CV is a measure of relative dispersion; it is also known as
relative standard deviation and defined as the standard deviation/mean [Leidel et al. 1977].
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Concentration: The amount of a substance contained per unit volume of air [30 CFR 70.2].
Confidence interval (CI), confidence limits (CLs): A range of values (determined by the degree
of presumed random variability in the data) within which a parameter (e.g., a mean) is believed
to lie with the specified level of confidence. The boundaries of a CI are the CLs [Last 1983].
These include the lower confidence limit (LCL) and the upper confidence limit (UCL).

Continuous mining: A mining method used in room-and-pillar mining in which the coal is
removed from the coal face in one operation using a continuous mining machine.

Conventional mining: A mining method used in room-and-pillar mining in which the coal face
is cut so that it breaks easily when blasted (with either explosives or high-pressure air). The
broken coal is then loaded onto conveyors or into shuttle carts for removal to the surface.

Crystalline silica (or free silica): Silicon dioxide (S§i02). “Crystalline” refers to the orientation
of Si0O2 molecules in a fixed pattern as opposed to a nonperiodic, random molecular arrangement
defined as amorphous. The three most common ctystalline forms of free silica encountered in

general industry are quartz, tridymite, and cristobalite [NIOSH 1974]. In coal mines, the
predominant form is quartz.

Culm: Fine anthracite.
Culm bank: The hillside where waste from anthracite mines is dumped.

Deposition: The collection of inhaled airborne particles by the respiratory tract and the initial
regional patterns of these deposited particles [Lioy et al. 1984].

District manager: The manager of the Coal Mine Safety and Health District in which the mine
is located [30 CFR 70.2].

Geometric mean (GM): The GM is a measure of central tendency for a log-normal distribution
[Leidel et al. 1977].

Geometric standard deviation (GSD): The GSD is a measure of relative dispersion (variability)
of a lognormal distribution.

Gob area: The area of subsidence that occurs when roof supports are removed during longwall
mining and the area caves in. The gob area then supports the overlying strata.

Engineering controls: Hazard controls designed into equipment and workplaces.
Highwall: The unexcavated face of exposed overburden or coal in a strip pit.
Inby: Toward the workings of a mine.

Incidence: The frequency of occurrence of new cases of a disease for a given period.
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Incidence rate: The rate at which new events occur in a population. The number of new events
(e.g., new cases of a disease diagnosed or reported during a defined period) is divided by the
number of persons in the population in which the cases occurred [Last 1983].

Inhalable dust; The particulate mass fraction of dust in the mine environment that is hazardous
when deposited anywhere in the respiratory tract [ACGIH 1994].

Longwall mining: A system of mining in which long sections of coal (also called panels) up to
1,000 ft are removed by a cutting machine without leaving pillars of coal for support. A movable,
powered roof support system is used to support the roof in the working area; when these supports
are moved, the area (gob area) caves in and supports the overlying strata.

Mechanized mining unit (MMU): A unit of mining equipment (including hand-loading equip-
ment) used for the production of material [30 CFR 70.2].

MRE instrument. The gravimetric dust sampler with a four-channel horizontal elutriator
developed by the Mining Research Establishment of the National Coal Board, London, England
[30 CFR 70.2].

Normal production shift: A production shift during which the amount of material produced in
an MMU is at least 50% of the average production reported for the last set of five valid samples;
or, the amount of material produced by a new MMU before five valid samples are taken [30 CFR
70.2].

Outby: Toward the shaft or entry of a mine.

Overburden: Any material, consolidated or unconsolidated, that overlies a coal deposit. Over-
burden ratio refers to the amount of overburden that must be removed to excavate a given quantity
of coal [EIA 1989].

Prevalence: The frequency of all current cases of a disease (old and new) occurring within
specific populations at a particular time.

Prevalence rate (ratio): The total number of all individuals who have an attribute or disease at
a given time or during a given period divided by the population at risk of having the attribute or
disease at this point in time or midway through the period [Last 1983].

Progressive massive fibrosis (PMF): Coal workers® complicated pneumoconiosis. Diagnosis is
based on radiographic determination of the presence of large opacities of 1 cm or larger.

Quartz: Crystalline silicon dioxide (SiO2) not chemically combined with other substances and
having a distinctive physical structure [30 CFR 70.2].

Regression analysis: Given data on a dependent variable Y and an independent variable X,

regression analysis involves finding the best mathematical model (within some restricted form)
to describe Y as a function of X or to predict ¥ from X. Most commonly, the model is linear. The
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logistic model is also common in epidemiology. Multiple regression analysis considers Y as a
function of more than one independent variable [Last 1983].

Respirable coal mine dust: That portion of airborne dust in coal mines that is capable of entering
the gas-exchange regions of the lungs if inhaled; by convention, a particle-size-selective fraction

of the total airborne dust; includes particles with aerodynamic diameters less than approximately
10 pm.

Respirable convention (ER): The target sampling curve for instruments approximating the
respirable fraction. ER is defined at aerodynamic diameter D by ISO [1993], CEN [1993], and
ACGTH [1994] in terms of the cumulative normal function @ as:

where the indicated constants are DR = 4.25 um and oRr = In[1.5], and the inhalable convention
E] is defined by

E; = 0.50 (1 + exp[-0.06 D]), D <100 pm

Retention: The temporal distribution of uncleared particles in the respiratory tract [Lioy et al.
1984].

Room-and-pillar mining: A system of mining in which the mine roof is supported primarily by
coal pillars that are left at regular intervals [EIA 1989].

Spoil: Overburden removed in gaining access to the coal during surface coal mining.

Thoracic dust: The particulate mass fraction of dust in the mine environment that is hazardous
when deposited anywhere within the lung airways and the gas-exchange region [ACGIH 1994].

Time-weighted average (TWA): Exposure of a worker over an 8-hr work shift as defined in 29
CFR 1910.1000(d)(1).

Work practices: Procedures followed by employers and workers to control hazards.
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1 RECOMMENDATIONS FOR A COAL MINE DUST STANDARD

The National Institute for Occupational Safety and Health (NIOSH) recommends that occupational
exposures to respirable coal mine dust and respirable crystalline silica” be controlled by complying
with the provisions presented in this document. These recommendations are designed to protect
the health and provide for the safety of workers exposed to respirable coal mine dust and respirable
crystalline silica for up to 10 hr/day during a 40-hr workweek over a working lifetime. The
information presented in this document demonstrates that underground and surface coal miners are
at risk of developing simple coal workers’ pneumoconiosis (CWP), progressive massive fibrosis
(PMF), silicosis, and chronic obstructive pulmonary disease (COPD). Adherence to the recommen-
dations in this document should prevent or greatly reduce the risk of adverse health effectsin workers
exposed to respirable coal mine dust and respirable crystalline silica. NIOSH recommends that
preventive efforts be focused primarily on reducing worker exposures. Effective health and hazard
surveillance and medical screening are also useful components of a comprehensive prevention
effort.

1.1 DEFINITIONS

1.1.1 Miner or Coal Miner

“Miner” or “coal miner” refers to any individual working in a surface or underground coal mine
(including any worker employed by a contractor) who is (1) engaged in the extraction and production
process, or (2) regularly exposed to mine hazards, or (3) employed as a construction, maintenance,
or service worker.

1.1.2 Ex-Miner

“Ex-miner” refers to any individual who was previously employed as a coal miner but who left coal
mining for reasons including retirement, disability, lay-off, or other employment.

1.1.3 Coal Mine

“Coal mine” refers to “an area of land and all structures, facilities, machinery, tools, equipment,
shafts, slopes, tunnels, excavations, and other property, real or personal, placed upon, under, or
above the surface of such land by any person, used in, or to be used in, or resulting from, the work
of extracting in such area bituminous coal, lignite, or anthracite from its natural deposits in the earth

*This document provides the current NIOSH REL for respirable crystalline silica because this substance is an important
component of respirable coal mine dust [NIOSH 1974; NIOSH 1988b). Evaluation of the health effects of respirable
crystalline silica is beyond the scope of this document.
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by any means or method, and the work of preparing the coal so extracted, and includes custom coal
preparation facilities” {30 USCT 802(h)(2)].

1.1.4 Mine Operator

Except where otherwise indicated, a “mine operator” is any owner, lessee, or other person who
operates, controls, or supervises a surface or underground coal mine, or any independent contractor
performing services or construction at such a mine [30 USC 802(d)].

1.1.5 Surface Coal Mine

“Surface coal mine” refers to “a surface area of land and all structures, facilities, machinery, tools,
equipment, excavations, and other property, real or personal, placed upon or above the surface of
such land by any person, used in, or to be used in, or resulting from, the work of extracting in such
area bituminous coal, lignite, or anthracite from its natural deposits in the earth by any means or
method, and the work of preparing the coal so extracted, including custom coal preparation
facilities™ [30 CFR* 71.2(n)].

1.1.6 Surface Work Area of an Underground Coal Mine

“Surface work area of an underground coal mine” refers to “the surface areas of land and all
structures, facilities, machinery, tools, equipment, shafts, slopes, excavations, and other property,
real or personal, placed in, upon or above the surface of such land by any person, used in, or to be
used in, or resulting from, the work of extracting bituminous coal, lignite, or anthracite from its
natural deposits underground by any means or method, and the work of preparing the coal so
extracted, including custom coal preparation facilities” [30 CFR 71.2(p)].

1.2 RECOMMENDED EXPOSURE LIMITS (RELS) FOR RESPIRABLE COAL MINE
DUST AND RESPIRABLE CRYSTALLINE SILICA

1.2.1 RELs

NIOSH recommends that exposures to respirable coal mine dust be limited to 1 mg/m3 as a
time-weighted average (TWA) concentration for up to 10 hr/day during a 40-hr workweek$,
measured according to current MSHA methods (see Section 5.1 and Appendix J). NIOSH
recommends that sampling be conducted with a device that operates in accordance with the NIOSH
accuracy criteria [Busch 1977; Busch and Taylor 1981] and the international definition of
respirable dust [ACGIH 1994; CEN 1993; ISO 1993; Soderholm 1991a,b; 1989].**

The recommended exposure limit (REL) of 1 mg/m3 represents the upper limit of exposure for each
worker during each work shift. For single, full-shift samples used to determine noncompliance,

T United States Code.
*Code of Federal Regulations. See CFR in references.
YA method for estimating an exposure limit “reduction factor™ for extended work shifts is described by Brief and Scala
[1975].
**The recommended exposure limit (REL) of 1 mglm3 is equivalent to 0.9 mg/m3 when measured according to these
NIOSH recommended sampling criteria (see Sections 5.2 and 5.4).
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NIOSH recommends that MSHA make no upward adjustment of the REL to account for measure-
ment uncertainties [NIOSH 1994c] (see also Section 5.6.2).

Occupational exposures to respirable crystalline silica shall not exceed 0.05 mg/m> as a TWA
concentration for up to 10 hr/day during a 40-hr workweek [NIOSH 1974; NIOSH 1988b].

1.2.2 Sampling and Analysis

The concentration of respirable coal mine dust shall be determined gravimetrically (see Appendices
Iand J). The concentration of respirable crystalline silica shall be determined by NIOSH Method
7500, 7602, or a demonstrated equivalent [NIOSH 1994b] (see also Section 5.7).

1.3 EXPOSURE MONITORING

1.3.1 Initial Exposure Monitoring Survey

When a new mechanized mining unit (MMU) is established, the mine operator shall conduct an
initial monitoring survey to determine the exposure of miners to respirable coal mine dust and
respirable crystalline silica. The production level during sampling shall be typical of the normal
production for that MMU (see Sections 5.5.3 and 5.6.1.4). Whenever changes in operational
conditions might result in exposure concentrations above the REL, air sampling shall be conducted
by the mine operator as if it were an initial monitoring survey.

1.3.2 Periodic Exposure Monitoring

Personal exposures to respirable coal mine dust and respirable crystalline silica shall be monitored
periodically at intervals that depend on the concentrations determined in the initial and subsequent
monitoring surveys. For occupations in which worker exposures are found to exceed the REL for
respirable coal mine dust or the REL for respirable crystalline silica (see Section 1.2.1), exposures
shall be monitored as frequently as necessary to demonstrate that exposures have been controlled.
See Section 5.6 for further discussion and recommendations for exposure monitoring.

1.3.3 Sampler Performance Criteria

Worker exposures shall be compared with the RELs for respirable coal mine dust and respirable
crystalline silica using single, full-shift samples collected with a sampling device that operates in
accordance with the NIOSH accuracy criteria [Busch 1977; Busch and Taylor 1981] and the
international definition of respirable dust [ACGIH 1994; CEN 1993; ISO 1993; Soderhotm 1991a,b;
1989] (see Section 5.2).

1.3.4 Worker Notification

A worker exposed to respirable coal mine dust or respirable crystalline silica at concentrations above
the REL shall be notified of the exposure and of the control measures being implemented to reduce
exposures.
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1.3.5 Intake Air Concentrations

Intake air concentrations of respirable coal mine dust and respirable crystalline silica shall be kept
sufficiently below the RELSs to provide effective dilution of respirable dust concentrations and to
keep worker exposures below the RELs.

1.4 MEDICAL SCREENING AND SURVEILLANCE PROGRAM FOR
UNDERGROUND AND SURFACE COAL MINERS

1.4.1 General

All medical examinations and procedures shall be performed by or under the direction of a licensed
physician or other qualified health care provider at NIOSH-approved facilities. The mine operator
shall ensure that miners can participate in the medical screening and surveillance program at a
reasonable time and place without loss of pay or other cost to the miner.

1.4.2 Preplacement and Periodic Medical Examinations

The Coal Workers® X-Ray Surveillance Program is administered by NIOSH and was established
under the Federal Coal Mine Health and Safety Act of 1969 [Public Law 91-731.7T Under this
program, underground coal mine operators are required to provide periodic chest X-rays to
underground coal miners and workers at surface work areas of underground coal mines. The
specifications for giving, interpreting, classifying, and submitting the chest X-raystt required for
this program are contained in 42 CFR 37. See Section 6.2.1 for a more detailed description of this
program. NIOSH recommends that surface coal miners be included in the Coal Workers® X-Ray
Surveillance Program with the same provisions established for underground coal miners.

In addition to the periodic chest X-ray, NIOSH recommends that the Coal Workers® X-Ray
Surveillance Program be extended to include spirometric examination both at the initial (preplace-
ment) medical examination and at the intervals specified below. The purpose of spirometric
examination is to detect unusual decrements in lung function and to permit timely intervention in
the development of COPD.

The recommended components of the revised medical screening and surveillance program for
underground and surface coal miners include the following:

® Aninitial (preplacement) spirometric examination and chest X-ray as soon as possible after
beginning employment (within 3 months for a spirometric examination and within 3 to 6
months for a chest X-ray)

® A spirometric examination each year for the first 3 years after beginning employment and
every 2 to 3 years thereafter if the miner is still engaged in coal mining

"'The 1969 Act was later amended by the Federal Mine Safety and Health Act of 1977 [30 USC 843].
HAlso called radiographs or roentgenograms.




1 Recommendations for a Coal Mine Dust Standard

® A chest X-ray every 4 to 5 years for the first 15 years of employment and every 3 years
thereafter if the miner is still engaged in coal mining

® A chest X-ray and spirometric examination when employment ends if more than 6 months
have passed since the last examination

® A standardized respiratory symptom questionnaire, such as the American Thoracic Society
(ATS) respiratory questionnaire [Ferris 1978 (or the most current equivalent)], to be
administered at the preplacement examination and updated at each periodic examination

* A standardized occupational history questionnaire (including a listing of all jobs held up
to and including present employment, a description of all duties and potential exposures,
and a description of all protective equipment the miner has used or may be required to use)
to be administered at the preplacement examination and updated at each periodic exami-
nation

Information about the interpretation of chest X-rays and spirometric examinations and about medical
intervention procedures is provided in Section 6.4.

1.5 POSTING

All warning signs shall be printed in both English and the predominant language of non-English-
reading workers. Workers unable to read the posted signs shall be informed verbally about the
hazardous areas of the mine and the instructions printed on the signs.

If respiratory protection is required, the following statement shall be posted:

RESPIRATORY PROTECTION REQUIRED IN THIS AREA

1.6 ENGINEERING CONTROLS AND WORK PRACTICES

The mine operator shall use engineering controls and work practices to keep worker exposures at
or below the RELSs for respirable coal mine dust and respirable crystalline silica. Chapter 8 and
Appendices C and D describe available engineering controls and work practices.

1.7 RESPIRATORY PROTECTION

1.7.1 General Considerations

Respirators shall be used when engineering controls and work practices are not effective in main-
taining worker exposures at or below the RELs for respirable coal mine dust and respirable crystalline
silica. Respirators may be used as an interim8% control measure, but they shall not be used in lieu of

¥Interim use periods shall meet one or more of the three conditions listed in Section 8.6.2.1.
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feasible engineering controls and work practices. Whenever respirators are used, the mine operator
shall institute a respiratory protection program conforming to the recommendations in Chapter 8.

1.7.2 Respiratory Protection Program

This program shall include, at a minimum, the following elements:

A designated individual responsible for the administration of the program

A written program for respiratory protection that contains standard operating procedures
governing the selection and use of respirators

Initial and annual training of workers in the proper use and limitations of respirators as
required in 30 CFR 48.28 and 48.31

Annual training of persons whose jobs require them to be certified at underground coal
mines in the use of self-contained, self-rescue devices as required in 30 CFR 75.161

Evaluation of working conditions in the mines (including periodic air monitoring of worker
exposures) to identify situations that require respiratory protection

Routine inspection, cleaning, maintenance, and proper storage of respirators according to
the NIOSH Guide to Industrial Respiratory Protection [NIOSH 1987a)

Initial quantitative fit testing by a trained and qualified person to determine the level of
protection provided by each respirator worn (for a description of qualitative fit testing, see
the NIOSH Guide to Industrial Respiratory Protection [NIOSH 1987a])

Additional daily fit checks conducted by the worker to ensure proper assembly, function,
and face-seal integrity of the respirator

Medical evaluation of the worker’s physical ability to perform work continuously while
breathing through a respirator [Appendix H of NIOSH 1991b; NIOSH 1994d]

Periodic evaluation of program effectiveness through the monitoring of respirator use
patterns, quarterly inspection of the respirator maintenance program, and testing of
supervisors and workers for awareness of respirator use requirements

1.7.3 Respirator Selection

Respirators shall be selected by a qualified person according to the guidelines in Section 8.5.2.2 of
this criteria document and the most recent edition of the NIOSH Respirator Decision Logic [NIOSH
1987b]. Only respirators approved by NIOSH and the Mine Safety and Health Administration
(MSHA) shall be used.
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1.8 INFORMING WORKERS OF THE HAZARDS

1.8.1 Notification of Hazards

The mine operator shall provide all miners with information about workplace hazards before job
assighment and at least annually thereafter.

1.8.2 Training

The mine operator shall institute a continuing education program conforming to the requirements
in 30 CFR 48. The purpose of this program is to ensure that all miners have a current knowledge
of workplace hazards (e.g., respirable coal mine dust and respirable crystalline silica), effective
work practices, engineering controls, and the proper use of respirators and other personal protective
equipment. The continuing education program shall also include a description of the exposure
monitoring and medical surveillance programs and the advantages of participating in them. This
information shall be kept on file and shall be readily available to miners for examination and
copying. The mine operator shall maintain a written plan of these training programs and a written
record of the miners’ attendance at such programs (including dates).

Miners shall be instructed about their responsibilities for following proper work practices and
sanitation procedures necessary to protect their health and safety.

1.9 SANITATION AND HYGIENE

1.9.1 Smoking

Smoking shall be prohibited in all underground and surface coal mines and all other work areas
associated with coal mining. MSHA currently prohibits smoking in all underground mines and in
surface coal mines where fire or explosion may result [30 CFR 75.1072 and 77.1711]. In addition,
NIOSH recommends that smoking be prohibited to prevent exposure to environmental tobacco
smoke, a potential occupational carcinogen [NIOSH 1991a]).

1.9.2 Drinking Water

An adequate supply of potable water shall be provided for workers at each underground worksite
[30 CFR 75.1718] and each surface worksite [30 CFR 71.600-71.603].

1.9.3 Showering, Changing, and Toilet Facilities

The mine operator shall provide workers with clean facilities for showering and changing clothes
at the end of each work shift. Mine operators shall provide an adequate number of toilet facilities.
The mine operator shall also provide storage facilities such as lockers to permit workers to store
street clothing and personal items. Regulations for bath, toilet, and changing facilities are provided
in 30 CFR 71.400-71.501 for surface worksites, and in 30 CFR 75.1712 for underground worksites.
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1.10 RECORDKEEPING

1.10.1 Records of Exposure Monitoring

Records related to the exposure monitoring required in Section 1.3 shall be retained by the mine
operator or by MSHA, as applicable, for at least 40 years after termination of employment.

1.10.2 Medical Records

NIOSH-held records related to the medical screening and surveillance program in Section 1.4 shall
be maintained by NIOSH in accordance with 42 CFR 37.80. Any medical records that the mine
operator may have as part of a medical program for coal miners shall be retained by the mine operator
for at least 40 yeats after termination of employment.

1.10.3 Availability of Records

The miner shall have access to his medical records and be permitted to obtain copies. Records shall
also be made available to former miners or their representatives and to the designated representatives
of the Secretary of Labor and the Secretary of Health and Human Services.

1.10.4 Transfer of Records

Exposure monitoring and medical records shall be transferred as follows:

* Upon termination of employment, the mine operator shall provide the miner with a copy
of his records related to exposure monitoring and medical screening and surveillance.

®  Whenever the mine 