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ABSTRACT

The National Occupational Health Survey of Mining
(NOHSM) was conducted by the National Institute
for Occupational Safety and Health (NIOSH)
pursuant to the U.S. Federal Mine Safety and Health
Amendments Act of 1977. This Act dictates that the
Secretary of Health and Human Services “... shall,
for each toxic material or harmful physical agent
which is used or found in a mine, determine
whether such material or agent is potentially toxic
at the concentrations in which it is used or found
in a mine.”

The three main objectives of this report are: (1)
document why and how NOHSM was conducted,
for the benefit of future users of the NOHSM
database; (2) provide results for most of the types of
data which were gathered from NOHSM; and (3)
encourage interested parties to use information from
the NOHSM database by requesting specific
information from the NOHSM project officer or by
requesting a copy of the NOHSM PC-based query
system.

NIOSH conducted the field portion of NOHSM from
May 1984 to August 1989. The survey included a
total of 491 mines (60 coal mines and 431 metal-
nonmetal mines such as aluminum, gold, sand & gravel,
etc.) which employed 59,734 miners, representing 66
mineral commodities. The 491 surveyed mines were
selected from a total of 2,131 mines which employed
297,322 miners. Although NIOSH surveyed only a
representative sample of mines in each mineral
commodity, the data were projected over all of the
mines in each of those mineral commodities.

Each mine’s survey included three phases:
questionnaire, chemical inventory, and worksite visit.
The data obtained during the questionnaire described
medical services, industrial hygiene practices, and

general facility information. The inventory data
identified all chemical substances and trade name
products found on the mine property and the annual
usage rate of each chemical substance. NJOSH
inventoried 2.570 chemical substances and 84,939
trade name products. During the work-site visit, the
NOHSM surveyors observed and interviewed
workers to determine their potential exposures at the
worksite. The term “potential exposure” has two
criteria. First, the NOHSM surveyor must have
determined that the health-related agent was in
sufficient proximity to a worker such that the agent
could have entered or contacted the body of the
worker, although the level of exposure was not
measured by NIOSH. Second, the duration of the
potential exposure must have met the minimum
duration guidelines (i.e., a part-time duration was
defined as the potential exposure time which was
greater than 30 minutes per week [on an annual
average] or at least once per week 90 percent of the
weeks of the work year). The potential exposures
recorded during the worksite visits included chemical
substances; trade name products; physical agents;
musculoskeletal overloads; welding, brazing, and
soldering processes; abrasive grinding processes; and
bulk dust. Workers were often potentially exposed to
more than one agent. Therefore, the total projected
nurnbers of potential exposures are often greater than
the number of workers in the entire mining industry
or in a given mining commodity.

The projected numbers of potential exposures, across
the entire mining industry were: physical agents
365,332; musculoskeletal overload conditions 710,340;
welding, brazing. and soldering agents 188,852. More
than 1.1 million potential exposures to chemicals and
trade name substances were found in surface shops,
alone. Through the bulk dust samples, approximately
214,000 miners were found to be potentially exposed
to dust that contained greater than 5 percent quartz.






A.

RESULTS FROM THE NATIONAL OCCUPATIONAL
HEALTH SURVEY OF MINING (NOHSM)

INTRODUCTION
Field Survey Summary

The National Occupational Health Survey of
Mining (NOHSM) was designed by the
National Institute for Occupational Safety and
Health (NIOSH) to characterize health-related
agents found at U.S. mines. A sample of mines
representing 66 different mineral commodities
was surveyed dunng the period of May 1984
through August 1989. A total of 491 mines
were surveyed during that peniod, including
431 metal-nonmetal mines and 60 coal mines.
The 491 surveyed mines employed 59,734
miners.

Previous Similar NIOSH Surveys

NOHSM was similar to two previous NIOSH
surveys: the National Occupational Hazard
Survey (NOHS) conducted during 1972-1974!
and the National Occupational Exposure Survey
(NOES) conducted during 1981-1982.2

NOHSM Purpose

NOHSM was developed in response to the
U.S. Federal Mine Safety and Health
Amendments Act of 1977 for two reasons.
First, the Act required that the Secretary of
Health, Education, and Welfare (now the
Department of Health and Human Services)
“. .. shall, for each toxic material or harmful
physical agent which is used or found in a
mine, determine whether such material or
agent is potentially toxic at the concentrations
in which it is used or found in a mine.”” In

order to fulfill these requirements of the Act,
NIOSH implemented a two-stage plan. The
first stage involved the identification of occu-
pational health hazards in the mining industry;
the identification of the mining commodities
where these occupational health hazards
occurred; and the identification of the occupa-
tions and the number of workers, by sex,
potentially exposed to these occupational
health hazards. The second stage, which is not
a part of NOHSM, will require air sampling for
selected chemicals and dusts to determine the
concentrations at which they are used or found.
This second-stage effort will rely on informa-
tion obtained from the first stage in selecting
the mining commodities, chemicals, and occu-
pations that are to be sampled. Second, since
the Act directed NIOSH to perform research to
protect the health of U.S. workers in the min-
ing industry, NIOSH needed to develop a reli-
able database conceming workers’ potential
exposures to health hazards. The establishment
of this NOHSM database has enabled NIOSH
to: (1) estimate the number of miners poten-
tially exposed to occupational health hazards;
(2) describe the types of mining commodities
and occupational groups where the potential
for exposure to these hazards was observed;
and (3) document some of mine management’s
practices and policies toward workers’ health.

NOHSM SAMPLE SELECTION
Commodity Adjustments

The NOHSM covered 66 mineral commodities
(Table 1). Twenty-one of the Mine Safety and



Health Administration (MSHA) mineral com-
modities had no active mining facilities during
the period of the NOHSM survey; NOHSM
combined Aluminum (Mill) and Aluminum
(Ore) into one commodity, Aluminum; the 3
Clay commodities designated by MSHA were
combined into one NOHSM commodity, Clay.
Those adjustments resulted in 66 mineral com-
modities being surveyed by NOHSM which are
shown in Table 2. A few of the 66 commodities
used in NOHSM were divided into geographic
strata based on differences in mineral composi-
tion and mining methods. When NOHSM
began some of the mineral commodities had
many inactive mines. In order to allow some of
these mineral commodities enough time to
recover into a more active operating status,
NOHSM was divided into 4 segments. The
mineral commodities with the highest operating
status as compared to the 1980 year-end ver-
sion of the Address and Employment file that
was maintained by MSHA were surveyed in the
first segment. The mines that were surveyed in
the second segment belong to the mineral com-
modities that had the highest operating activity
status from the remainder of the commodities
that were not surveyed in the first segment, etc.
NIOSH obtained information on each mine’s
operating activity status from MSHA-provided
computer tapes that were updated on a quarterly
basis. The specific tape that was used for
the selection of each mineral commodity is
provided in Table 3.

Basis of Mine Selection

Mines to be surveyed as a part of NOHSM
were selected from a file of mining and milling
establishments maintained by MSHA. Sample
selection was based on each mine’s operating
status (NIOSH had specified that NOHSM
cover mines that had an active operating sta-
tus), average yearly employment, MSHA’s
Standard Industrial Classification (SIC), and
geographical area. The MSHA SIC is a five
digit coding classification for each mineral
commodity that MSHA constructed from the
four-digit SIC used in the non-mining indus-
tries. The MSHA SIC codes and associated
mineral commodities are listed in Table 1.

C. Systematic Sampling Description

NOHSM used systematic sampling with
replacement. Each mine in the sample was
weighted in proportion to its employment
level, with a proportionally heavier weighing
going to larger employment mines. A test sam-
ple interval was calculated by dividing the
total number of workers in a commodity by
the number of mines to be surveyed for that
commodity. The number of mines to be sur-
veyed for a commodity was calculated by
multiplying the sampling percent (initially 15
percent of the mines in a commodity were to
be sampled, but this was adjusted before the
second segment of NOHSM mines were
selected so that no more than 30 mines were
selected within any commodity) by the total
number of mines in that commodity and
rounding up. Any mine with an employment
level greater than the sample interval had a
100 percent probability of being selected and
a chance of being selected more than once;
therefore such mines were pre-selected as a
self-representing unit (SRU) and removed
from the list of all mines in that commodity. A
new sample interval was then calculated and
systematic sampling was initiated over the
remaining mines in that commodity. Mines
which were selected with the new sample
interval from the sample with the SRUs
removed were called non-self-representing
units (NSRUs). Data from NSRUs can be pro-
jected over the commodity—remaining mines
which were not surveyed, while data from the
SRUs can only apply to the individual mine
selected and can only be added as a constant to
obtain the commodity totals. A document enti-
tled “Final Report on the Sampling Design for
the Occupational Health Survey of the Mining
Industry” provides a thorough description of
the NOHSM sample selection.* The com-
pendium of the resulting sample of mines is
found in Appendix A. Any mineral commodi-
ty in Appendix A which lists only SRU mining
facilities being surveyed means that every
mining facility in that mineral commodity was
surveyed under NOHSM. In effect, a census
of the commodity was performed.



Table 1

MSHA SIC CODES AND ASSOCIATED MINERAL COMMODITIES

MSHA SIC MSHA SIC
CODE MINERAL COMMODITY CODE MINERAL COMMODITY
28191 Alumnina (Mill)** 10990 Meta! Ores, NEC+
10510 Aluminum Ore** 14994 Mica
10991 Antimony* 10615 Molybdenum
14591 Aplite 10616 Nickel*
14991 Asbgstos 14990 Nonmetallic Minerals, NEC+
14720 Barite 13112 Qil Sand*
10992 Beryl 1311 Qil Shale
14741 Boron Minerals 14995 Peat (Before 1979)*
28193 Bromine* 14996 Perlite
14592 Brucite* 14750 Phosphate Rock
32410 Cement 14792 Pigment Mineral
14790 Chemica! and Fertilizer, NEC*+ 10993 Platinum Group
10611 Chromite* 14742 Potash
14590  Clay, Ceramic & Refractory, NEC**+ 14740  Potash, Soda & Borate Minerals, NEC*+
14550 Clay (Common)** 14997 Pumice
14530  Clay (Fire)™ 14793  Pyrites
11110 Coal, Anthracite 10994 Rare Earths
12110 Coal, Bituminous 28991 Salt (Evaporated)
10612 Cobaht* 28992 Salt (In Brine)*
10613 Columbium-Tantalum* 14760 Salt (Rock)
10210 Copper Ore 14410 Sand & Gravel
14593 Feldspar 14292 Sandstone (Crushed & Broken)
10610 Ferralloy Ores” 14114 Sandstone (Dimension)
14730 Fluorspar 14596 Shale (Common)
14531 Gamet* 14295 Silica Sand”
14992 Ggmstpnes 10440 Sitver Ores
14993 Gilsonite 14293 Slate (Crushed & Broken)
10410 Gold {Lode and Placer) 14115 Slate (Dimension)
14230 Granite (Crushed & Broken) 14744 Sodium Compounds
1411 Granite (Dimension) 14290 Stone, Crushed & Broken, NEC+
14920 Gypsum 14110 Stone, Dimension NEC+
28190 Industrial Chemicals, NEC*+ 14794 Strontium*
10110 iron Ore 14770 Sulfur*
14594 Kyanite 4 Talc, | lite
10310 Lead and/or Zinc Ore :oggg ;nlcors(:‘apstone & Fyropny
29900 Leonardite 10996 Titanium
32740 Lime 14294 Traprock (Crushed & Broken)
14220 Limestone (Crushed & Broken) 14116 Traprock (Dimension)*
14112 Limestone {Dimension) 14743 Trona
147931 Lithium 10617 Tungsten*
14595 Magnesite 10941 Uranium
10614 Manganese 10940 Uranium—Vanadium Ores
142N Marble (Crushed & Broken) 10942 Vanadium
14113 Marble (Dimension) 14998 Vermiculite
10920 Mercury 10997 Zircon

“NOTE: Cornmodity inactive during the NOHSM survey period. The source for the MSHA SIC CODES are the technical documentation
for the MSHA address and employment fite.

“*NOTE: NIOSH combined the Alumina (Mill) and Aluminum (Ore) commodities into one commodity, Aluminum; the three Clay commodi-
ties into one commadity, Clay.

+NOTE: NEC represents Not Elsewhere Classified.



Table 2
NOHSM MINERAL COMMODITIES AND ASSOCIATED MSHA SIC CODES

MSHA SIC MSHA SIC
MINERAL COMMODITY CODE MINERAL COMMODITY CQODE
Alummum 10510 Mica 14994
Anthracite Coal* 11110 Molybdenum 10615
Aplite 14591 Nonmetallic Minerals, NEC+ 14990
Asbestos 14991 Oil Shale 13111
Barite 14720 Perlite 14996
Beryl 10992 Phosphate Rock 14750
Bituminous Coal* 12110 Pigment Minerals* 14792
Boron Minerals 14741 Platinum Group 10993
Cement 32410 Potash 14742
Clay 14530 Pumice 14997
Copper* 10210 Pyrites 14793
Feldspar 14593 Rare Earths 10994
Fluorspar 14730 Salt (Evaporated) 28991
Gemstones 14992 Salt (Rock) 14760
Gilsonite 14993 Sand and Grave!* 14410
Gold* 10410 Sandstone {Crushed & Broken) 14292
Granite (Crushed & Broken) 14230 Sandstone (Dimension) 14114
Granite (Dimension) 14111 Shale (Common) 14596
Gypsum 14920 Sitver* 10440
Iron Ore 10110 Slate (Crushed & Broken) 14233
Kyanite 14594 Slate (Dimension) 14115
Lead/Zinc* 10310 Sodium Compounds 14744
Leonardite 29900 Stone, Crushed & Broken, NEC+ 14290
Lime 32740 Stone, Dimension, NEC*+ 14110
Limestone (Crushed & Broken) 14220 Talc, Soapstone & Pyrophyllite 14960
Limestone (Dimension) 14112 Titanium 10996
Lithium 14791 Traprock (Crushed & Brokert) 14294
Magnesite 14595 Trona 14743
Manganese 10614 Uranium 10941
Marble (Crushed & Broken) 14291 Uranium—Vanadium Ores 10940
Marble (Dimension) 14112 Vanadium 10942
Mercury 10920 Vermiculite 14998
Metal Ores, NEC+ 10990 Zircon 10997

*NOTE: Abbreviated or slight change to name: Coal, Anthracite to Anthracite Coal; Coal, Bituminous to Bituminuous Coal; Copper Ore to
Copper; Gold {Lode and Placer) to Gold; Lead and/or Zinc Ore to Lead/Zinc; Pigment Mineral to Pigment Minerals; Sand & Gravel to Sand
and Gravel; Silver Ores to Silver; and Stone, Dimension NEC+ to Stone, Dimension, NEC+.

+NOTE: NEC represents Not Elsewhere Classified.



Table 3

MSHA TAPES USED FOR SELECTION OF NOHSM MINERAL COMMODITIES

MSHA TAPE FIRST SEGMENT
COMMODITIES
2nd Quarter 83 Aluminum
Aplite
Asbestos
Beryi
Boron Minerals
Gemstones
Gilsonite
Gold
Gypsum
Leonardite
Magnesite
Mercury
Metal Ores, NEC+
Nonmetallic Minerals, NEC+
Periite
Potash
Rare Earths
Salt (Evaporated)
Salt (Rock)
Sandstone (Crushed & Broken)
Silver
Sodium Compounds
Trona
Vemiculite

MSHA TAPE SECOND SEGMENT
COMMODITIES

4th Quarter 84 Bituminous Coal
Clay
Granite {Crushed & Broken)
Granite (Dimension)
Manganese
Slate (Crushed & Broken)
Slate (Dimension)
Stone, Crushed & Broken, NEC+
Stone, Dimension, NEC+

MSHA TAPE

1st Quarter 86

MSHA TAPE

2nd Quarter 87

THIRD SEGMENT
COMMODITIES

Anthracite Coal

Feldspar

Kyanite

Lignite Coal

Lime

Limestone (Crushed & Broken)
Marble (Crushed & Broken)
Marble (Dimension)

Mica

Phosphate Rock

Pigment Minerals

Pyrites

Sandstone (Dimension)

Talc, Soapstone & Pyrophyllite
Traprock (Crushed & Broken)
Zircon

FOURTH SEGMENT
COMMODITIES
Barite

Cement

Copper (Porphyry)
Copper (Sedimentary)
Fluorspar

Iron Ore

Lead/Zinc (Lead)
Lead/Zinc (Zinc)
Limestone (Dimension)
Lithium

Molybdenum

Qil Shale

Platinum Group
Pumice

Sand and Gravel
Shale (Commony)
Titanium

Uranium

Uranium (Solution)
Uranium—Vanadium Ores
Vanadium

+NOTE: NEC represents Not Elsewhere Classified.



ll. SURVEY DESCRIPTION

The field activities for the NOHSM were carried out
by ten surveyors who had been trained to conduct the
field portion of the surveys. A maximum of six sur-
veyors were in the field at one time. The ten survey-
ors included six mining engineers, one chemical
engineer, one mineral-processing engineer, and two
industrial hygienists. Each NOHSM survey consisted
of a questionnaire, an inventory, and worksite obser-
vations. Mine management had the right to designate
any data from all phases of the NOHSM survey as
trade secret. Any NOHSM data which is reported to
the public must exclude data that was designated as
trade secret by mine management.

A. Questionnaire

The NOHSM questionnaire, reproduced as
Appendix B, was administered at each of the
491 facilities in the NOHSM sample, repre-
senting 66 mineral commodities. Several of the
questions from the NOHSM questionnaire
were taken directly from the NOES question-
naire and some of the questions were modified
versions of the NOES questions to make them
more appropriate to the mining industry.2 The
questionnaire was designed to document cer-
tain management practices and policies toward
workers’ health. The questions were subdivid-
ed into four major subject areas. The first of
these subject areas consisted of general facility
information which characterized sampled
facilities by industrial classification, commodi-
ties mined or processed, age, and workforce
size. The second and third subject areas con-
tained profile information on the provision of
medical and industrial hygiene services to
employees as a result of management policy.
The final portion of the questionnaire
addressed the employee health-related record-
keeping practices and the geology of the sam-
pled facility. Appendix C contains the defini-
tions, guidelines, and procedures which the
NOHSM surveyor followed for preparing and
conducting the questionnaire. These guidelines
were not given to mine management.

Inventory
1. Chemical Substance Definition

The NOHSM inventory included all chemi-
cal substances and trade name products
which were present at the mine site. The
NOHSM definition of a chemical substance
is any substance that can be unambiguously
characterized by a specific chemical name
or formula. If a substance was coded as a
chemical but was not found on the initial
list of accepted chemical terms, a NIOSH
chemist (with the assistance of the NOHSM
surveyors) determined whether or not the
unidentifiable chemical should be coded as
a chemical substance or a trade name prod-
uct. The list of NOHSM accepted chemical
terms includes generic substances such as
sulfuric acid, hydrogen chloride, sodium
hydroxide, acetone, cnzosote pressure treat-
ed wood, waste oil, saw dust, portland
cement, copper slag, coal tar pitch volatiles,
chalk, creosote ties, and gas mixtures such
as (argon-90%, methane-10%).

2. Trade Name Product Definition

If a substance could not be identified by a
specific chemical name or formula by the
surveyor, it was coded as a trade name prod-
uct. Trade name products include substances
such as Windex Glass Cleaner, WD-40,
WD-40 (aerosol), Chevron Sri-Grease
No. 2, and Certanium 705 Welding Rod, etc.

3. Product Categories

This inventory was quite diverse; the fol-
lowing product categories are examples:
paints; lubricants, oils, and greases; janitor-
ial cleaning chemicals; welding rods and
wires; solders; abrasives such as grinding
wheels and grinding discs; lab chemicals;
mill reagents; sealants and adhesives;
explosives; fuels; and aerosol products. The
inventory excluded cosmetics, medical sup-
plies, and food items.



4. Associated Data for Each Inventoried Item

For each inventoried item, the NOHSM
surveyor recorded the manufacturer or dis-
tributor’s name and address, the exact prod-
uct name or chemical name, a product use
term (PUT) which described the mining
facility’s primary use of the inventoried
item, an estimated yearly usage rate in
pounds or gallons, the location where the
product was stored on the mine property,
and whether or not the substance was con-
tained in a pressurized aerosol can. The des-
ignation of being contained in an aerosol
can was coded because aerosol canned sub-
stances usually involve a propellant gas, a
solvent or thinner vapor, and a mist. The
names of the PUTs, which are listed in
Appendix D, were taken directly from the
NOES with some additions, deletions, and
modifications to make the list more appro-
priate to the mining industry.?

C. Worksite Observations
1. Potential Exposure Definition

During the worksite visit, the surveyors
observed and interviewed workers to deter-
mine their potential exposures at the work-
site. The term ‘‘potential exposure” had
two criteria. First, the NOHSM surveyor
must have determined that the health-related
agent was in sufficient proximity to a work-
er such that the agent could have entered or
contacted the body of the worker, although
the level of exposure was not measured by
NIOSH. Second, the duration of the poten-
tial exposure must have met the minimum
duration guidelines (i.e., a part-time dura-
tion was defined as the potential exposure
time which was greater than 30 minutes per
week [on an annual average] or at least
once per week, 90 percent of the weeks of
the work year).

. Categories of Potential Exposures
a. Physical agent potential exposures

The definitions, guidelines, and proce-
dures for coding physical agent potential

exposures are listed in Appendix E. The
physical agents that were recorded dur-
ing the worksite observations were:

(1) Noise

(2) Heat (whether caused by work
processes or generated by under-
ground rock strata).

(3) Radiation (ionizing radiation from
ore bodies were recorded as poten-
tial exposures when the surveyor
was notified of such conditions, but
the environmental levels were not
assessed).

(4) Vibration (whole-body or segmental).

b. Musculoskeletal overload potential
exposures

The musculoskeletal overload potential
exposures consisted of twelve different
types of awkward bending, posture, and
lifting. The definitions, guidelines, and
procedures for coding musculoskeletal
overload potential exposures are listed in
Appendix F.

c. Welding, brazing, and soldering potential
exposures

The elements coded in welding, brazing,
or soldering operations, which are listed
in Appendix G, were taken from the
NOES.2

d. Abrasive grinding potential exposures

The three elements coded in abrasive
grinding operations were the names of
the metals being ground, the trade names
of the grinding wheels or discs used, and
any chemical substances or trade name
products attached to the metals that were
ground; such as solvents used to clean
the metals or lubricants used to lubricate
metals prior to grinding.

e. Chemical substance potential exposures

Only the chemical substances recorded
during the inventory phase of the



NOHSM survey and observed during the
worksite observations to meet potential
exposure guidelines were recorded as
chemical substance potential exposures.

f. Trade name product potential exposures

Only the trade name products recorded
during the inventory phase of the
NOHSM survey and observed during the
worksite observations to meet potential
exposure guidelines were recorded as
trade name product potential exposures.

g. Bulk dust potential exposures

At each worksite, approximately 10
cubic centimeters of fine settled dust
were collected in a plastic vial. If no fine
settled dust was available, coarser bulk
dust was collected. Of all the bulk dust
samples gathered at each mine, five were
selected and analyzed for crystalline sil-
ica (quartz, cristobalite, and tridymite),
31 different elements, and asbestos.
When fewer than five bulk dust samples
were collected, all were submitted for
analysis.

3. Potential Exposure Exclusions

Any potential exposures which occurred as
a result of non-work activities were not
coded. Thus the surveyor did not code the
potential exposures which resulted from the
personal use of alcohol; tobacco; pre-
scribed, over-the-counter, or recreational
drugs; or perfume.

. Associated Data for Each Potential Exposure

For each potential exposure, the surveyor
coded the following information: occupa-
tion, operation, location, number of work-
ers involved (by sex), the duration, the con-
trols intended to reduce the effects of that
potential exposure, how the product was
used at that particular worksite (PUT), and
if the product was being combusted (such
as diesel fuel or gasoline that is combusted

Iv.

A.

as fuel in engines). The names and defini-
tions of the occupations, operations, and
locations were taken directly from an
MSHA list of occupations, operations, and
locations for metal and non-metal mines
(Appendix H) and coal mines (Appendix I).
The duration was defined as the approxi-
mate length of time that an employee group
or occupation was potentially exposed to
any of the recordable potential exposures
which were previously defined in this
report. The potential exposure duration
could have been either full- or part-time. A
full-time duration was defined as the poten-
tial exposure time which was greater than
four hours per day and on a daily basis of at
least 90 percent of the company’s work year
or a standard work year. A part-time dura-
tion was defined as the potential exposure
time which was greater than 30 minutes per
week [on an annual average] and not full
time, or at least once per week, 90 percent
of the weeks of the work year. Surveyors
entered worksite PUTs and inventory PUTs.
The worksite PUT described how the prod-
uct was used at that particular worksite
where the potential exposure occurred; the
inventory PUT described the entire mine’s
major use of the product. Both the worksite
PUTs and the inventory PUTs are also list-
ed in Appendix D. The intended controls
were defined as the measures which were
intended by management to protect the
employees at risk to the potential exposures
listed previously. These controls included
ventilation, personal protective equipment,
administrative measures, and others. The
names and definitions of the intended con-
trols for NOHSM, listed in Appendix J,
were taken directly from the NOES.2

DATA PROJECTION AND VARIANCE
CALCULATION FORMULAS

introduction

NOHSM was designed to provide the capabil-
ity to project the survey data to national statis-
tics and calculate variances for the projections.
One major advantage of the NOHSM design is



the simplicity of the projection and variance
calculation formulas. After listing the required
notation below, the general formula is shown
for the projection of a characteristic of the tar-
get population. This is followed by the formu-
las to be used for calculating the variance of
the projections.

Notation

Let:
L

h

Mhi1

denote the number of commodities

denote the hth commodity

denote the ith unit (mine) within com-
modity h

equal to 1, denote a self-representing
unit (SRU)

equal to 2, denote a non-self-represent-
ing unit (NSRU)

denote the number of self-representing
units in commeodity h in the population

denote the number of self-representing
units in commodity h in the sample (by
definition of self-representing Ny, = Ny4)

denote the number of non-self-representing
units in commodity h in the population

denote the number of non-self-represent-
ing units in commodity h in the sample

denote the probability of the ith self-rep-
resenting unit in commodity h being
included in the sample (by definition of
self-representing 7t,;, = 1 forall (h, i, 1))

denote the probability of the ith non-
self-representing unit in commodity h
being included in the sample

denote the number of employees in the
ith self-representing unit within com-
modity h in the population

M,> denote the number of employees in the

Mh1

<
[

<>
=2

Y
Var (¥, ,)
var (¥,)

Var (Y)

ith non-self-representing unit within
commodity h in the population

denote the total number of employees in
the self-representing units in commodity
h in the population

denote the total number of employees in
the non-self-representing units in com-
modity h in the population

denote the value of the characteristic
“Y” for (h, i, )

denote the projection of the population
total for the self-representing units within
commodity h for characteristic “Y”
(Ypywill equal the actual Yy, since the
units are self-representing)

denote the projection of the population
total for the non-self-representing units
within commodity h for charactenistic “Y”’
denote the projection of the population
total for commodity h for characteristic
“Y*"(Yp = Ypy +Ypo)

denote the projection of the population
total of characteristic “Y”

denote the estimated variance of Y,
denote the estimated variance of Y,

r_Y
denote the estimated variance of Y

C. Projection Techniques

Equation (1)



where:

r,y = 1forall (h, i, 1)

Rhig = Npo Mz
Npo
2

M,

i

Thiz = Npp Mniz
M2

Substituting:
Zp= Vhe,
M,

D. Variance Calculations

The actual variance of Qh, denoted by Var (¥ )
is given by the expression

a 22 Vi
Var (V,) = Var '_Zl1 2 Zom

The variance of Qh can be estimated by the

expression
R g:h2 Yo
Var (Y,) = Véar & Tz

This expression is independent of the self-rep-
resenting units, since these units contribute
nothing to the variance of Y,. Upon substitut-
ing ®y» = Ny o2y, this expression can be esti-

mated by the equation
R %nz Y,
Var(Y,) = Var
i i=1 "2 Zhe
WIRA 2
h‘2 ~
Var (Y, =/=1\""2
Nyo (N, -1)

Equation (2)
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where:

NMpo
Y,=2

i=1™hi2  j—1 "meZne

Yo T2 Y

The variance of Y can be estimated by the
expression

Var(¥) = %‘. Var(Y,) Equation (3)

where Var (? 1) is obtained from the equation
Q).

The standard deviation of ? can be estimated
by the expression

Std Dev (Y) = [Var (N]"2  Equation (4)

where Var (¥) can be obtained from Equation
).

If no response was obtained from some mines
in the sample (i.e., the mines were closed), the
summations in equations (1) and (2) are under-
stood to include only mines from which survey
data were obtained.

The variance estimators for ?h and Y using
equations (2) and (3) are based on the assump-
tion that the units were sampled with replace-
ment through the procedure of random selec-
tion with probability proportional to size. In
the design, the units were sampled with
replacement using the procedure of systematic
selection with probability proportional to size.
Because units in each commodity are listed in
order of mine ID (which gives an implicit
stratification by state and age) the units adja-
cent in the list will tend to be similar. The vari-
ances using systematic sampling with proba-
bility proportional to size are smaller than ran-
dom sampling with probability proportional to
size. Consequently, these vanance equations



give conservative estimates of the vanance;
that is, the actual variance will be no larger
than the random sampling variance.

The standard deviations for ¥ which are
obtained by using equation (4) can provide a
rough indicator of the varniance about the pro-
Jection. Many of these standard deviations are
quite large, such as the standard deviations for
the projections of most of the chemicals listed
in Appendix O. It is beyond the scope of this
report to provide the projections and standard
deviations for all of the data gathered by
NOHSM. However, any parties that are inter-
ested in the projections and standard devia-
tions for specific agents of interest should
direct their requests to the NOHSM project
officer listed in the discussion, Section IX of
this report, or obtain the NOHSM database
that is described in the NOHSM database,
Section VI of this report and perform the cal-
culations themselves. A document entitled
“Final Report on the Sampling Design for the
Occupational Health Survey of the Mining
Industry” provides a thorough description of
the NOHSM data projection and variance cal-
culation equations.*

V. NOHSM Commodity Reports

Once the NOHSM data were coded and computer-
ized, commodity reports were generated. The com-
modity reports identify potential exposures for entire
commodities and provide the associated numbers of
workers, the occupations of those workers, and the
locations on the mine property where the potential
exposures were observed. This information is cate-
gorized into seven tables: four concerning chemical
agents; one concerning musculoskeletal overload
conditions; one conceming physical agent condi-
tions; and one concerning welding processes.
Estimated annual usage (pounds and gallons) is pro-
vided for chemical agents and trade name products.
Commodity reports have been provided to MSHA
and other interested parties. Appendix K contains the
Stone, Dimension, NEC commodity report, which
provides an example of the commodity reports pro-
duced for NOHSM.
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VI

A.

NOHSM Database
Processing of Datasets

After the field data were collected and coded,
the data were keyed into a facility dataset. This
dataset was processed by using the PL/I multi-
purpose programming language to perform
edit checks on the data’ After the dataset
passed all the edits, it was placed into the
NOHSM master file. The master file was then
processed by using PL/l and Statistical
Analysis System (SAS) programs to create
SAS datasets.® These datasets include SAS
and other types of datasets.

Types of SAS Datasets Created

A SAS data file consists of a collection of data
values arranged in rectangular form by the
SAS software.

1. Inventory dataset: Contains a complete
inventory of all the chemicals and trade
name products used or stored on the mine
property, along with management’s esti-
mate of the mining facility’s annual con-
sumption and primary use for each item that
was recorded. See Section III. B, Inventory,
for further detail about the data that was
gathered during the inventory.

2. Worksite dataset: Contains the potential
exposure data that was gathered from each
employee group or umique occupation,
along with the associated data for each
potential exposure. See Section II. C,
Worksite Observations, for further detail
about the data gathered during the worksite
observations.

3. Trade name product usage dataset:
Contains the trade name product annual
usage projections by commodity.

4. Chemical usage dataset: Contains the
chemical annual usage projections by com-
modity.



5. Commodity occupation dataset: Contains

the projected number of workers associated
with each occupation by commodity.

6. Commodity location dataset: Contains the

projected number of workers associated
with each location by commodity.

7. Facility occupation dataset: Contains the

projected number of workers associated
with each occupation by mining facility.

8. Facility location dataset: Contains the pro-

jected number of workers associated with
each location by mining facility.

Other Types of Datasets Created

In addition to the above listed SAS data sets,
other data sets were created using various
methods. These include:

1.

Questionnaire dataset: Contains the respons-
es for most of the 51 questions in the ques-
tionnaire answered by a knowledgeable rep-
resentative of mine management. This is a
sequential file (a set of records in consecu-
tive order).

. Commodity dataset: Contains the informa-

tion required to associate any NOHSM data
with the appropriate commodity, the statis-
tical value used to calculate that commodi-
ty’s projections, and the projected number
of workers for that commodity. This is a
SAS data file.

. Facility dataset: Contains the information

required to associate any NOHSM data
with the appropriate commodity, the statis-
tical value used to calculate that commodi-
ty’s projections, and the number of workers
for that facility. This is a SAS data file.

. Chemical dataset: Contains the translation

of the chemical hazard codes in the inven-
tory and worksite datasets. This is a sequen-
tial data file.

. PUT dataset: Contains the translation of the
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13.

14.

15.

product use terms in the inventory and
worksite datasets. This is a sequential data
file.

. Trade name product dataset: Contains the

translation of the trade name product codes
in the inventory and worksite datasets. This
is a SAS data file.

. Manufacturer dataset: Contains the transla-

tion of the manufacturer/distributor codes
in the inventory and worksite datasets. This
is a SAS data file.

. Metal/non-metal occupation dataset: Contains

the translation of the metal/non-metal occupa-
tion codes in the worksite dataset. This is a
sequential file.

. Metal/non-metal location dataset: Contains

the translation of the metal/non-metal loca-
tion codes in the worksite dataset. This is a
sequential file.

Metal/non-metal operation dataset: Contains
the translation of the metal/non-metal opera-
tion codes in the worksite dataset. This is a
sequential file.

Coal occupation dataset: Contains the trans-
lation of the coal occupation codes in the
worksite dataset. This is a sequential file.

Coal location dataset: Contains the transla-
tion of the coal location codes in the work-
site dataset. This is a sequential file.

Coal operation dataset: Contains the trans-
lation of the coal operation codes in the
worksite dataset. This is a sequential file.

MSHA chemicals dataset: Contains the
chemicals regulated by MSHA. This is a
sequential file.

NIOSH chemicals dataset: Contains the
chemicals that have a NIOSH recommend-
ed exposure limit. This is a sequental file.

By using these datasets, the commodity reports
were generated. All but the data entrty was



accomplished on an IBM 4361 mainframe. The
data entry was accomplished on personal
computers.

NOHSM query system should direct their
requests to:

Project Officer
D. PC-based NOHSM Query System

1. Basic Options to Form a Query

In June, 1991, the PC-based NOHSM query
system was completed. This system allows
queries to be processed against the data col-
lected during the NOHSM survey, after the
data has been loaded into a PC. The
NOHSM query system was developed to be
user friendly so that end-users could
process their own queries against the
NOHSM data. This was accomplished by
making the system key-driven with on-line
help and simplifying the query formulation
process by minimizing the selections. There
are two basic steps in formulating a query.
Step one is deciding which data the user
wishes to retrieve or how the user wishes to
retnieve the data (SELECTION CRITE-
RIA) and step two is deciding what the user
wishes to see once the query is processed
(OUTPUT VARIABLES). Table 4 shows
the NOHSM query system menu options
including all of the data elements that can
be accessed.

. Availability of PC-Based Query System

This system was designed using the
CA-Clipper software, which creates a
stand-alone executable program.” This
allows end-users to utilize the NOHSM
query system without requiring them to
purchase or possess the Clipper software.
This database is currently available to any
interested parties. It requires 300
mega-bytes of hard disk storage capacity to
install it on a computer. This database is
currently distributed on 30 floppy diskettes.
NIOSH has developed a CD-ROM disc
with the NOHSM query system included as
an alternative for those end-users who do
not wish to place the NOHSM query system
on a personal computer. Any parties that are
interested in special queries from the
NOHSM data or a copy of the PC-based
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. Query Example

An example of a possible query and the
steps taken to create the query and its
results are shown below.

Query: What physical agents are mechanics
potentially exposed to in the Uranium -
Vanadium Ore commodity? Also list the
other occupations and the projected number
of workers potentially exposed to each
physical agent.

Step 1: To select the “selection criteria”:
Place the highlighted bar in the “SELECTION
CRITERIA” column by using the left or right
arrow.

Step 2: To select the commodity: Place the
highlighted bar on the “Independent
Commodities” option under the “SELEC-
TION CRITERIA” column and press the
<ENTER> key. Then place the highlighted
bar on the “Uranium—Vanadium Ore”
option and press the <ENTER> key. Press
the <END> key.

Step 3: To select the “mechanics” occupa-
tion: Place the highlighted bar on the “Job
Titles” option under the “SELECTION CRI-
TERIA” column and press the <ENTER>
key. To locate the job title that starts with
“MECH”: Press the <INS> key and enter
“MECH” (no quotes) in the highlighted
space at the bottom of the screen and press
the <ENTER> key. The highlighted bar is
now on the title “MECHANIC”;



press the <ENTER> key and then press the
<END> key.

Step 4: To select the “output variables™:
Place the highlighted bar in the “QUTPUT
VARIABLES"” column by using the left or
right arrow.

Step 5: Place the highlighted bar on each of
these options and press the <ENTER> key:
l((: i"' 124 (‘Ph) ;' : I[ Mm ” (‘Jw
Titles,” and “Number of Workers (Swummary).”

Step 6: Press the <F7> key to produce the
report. Table 5 shows the results of this query.

Table 4

NOHSM QUERY SYSTEM OPTIONS AND DATA ELEMENTS
SELECTION CRITERIA OUTPUT VARIABLES
Independent Commodities Commodities
Combined Commodities Chemicals
Chemicals Trade Names
Trade Names Manufacturers
Manufacturers Product Use Terms
Chemicals/Trade Names Physical Agents
Product Use Terms Musculoskeletal Overloads
Physical Agents Welding Processes

Musculoskeletal Cverloads
Welding Processes
Welding Metals

Grinding Metals
Independent Controls
Combined Controls

Job Titles

Locations

Operations

Questions

Projected Annual Usages
Number of Workers

Bulk Dust Types

Bulk Dust Percentages
Welding Chemicals
Welding Trade Names
Grinding Chemicals
Grinding Trade Names

Welding Metals

Grinding Metals

Job Titles

Locations

Operations

Controls

Questions

Bulk Dust Types

Number of Workers (Summary)
Number of Workers (Detail)
Projected Annual Usage (Summary)
Projected Annual Usage (Detail)
Bulk Dust Percent (Summary)
Bulk Dust Percent (Detail)
Number of Workers (All workers)
Number of Workers (Males)
Number of Workers (Females)
Count of Chemicals

Count of Trade Names

Count of Product Use Terms
Count of Physical Agents

Count of Musculo. Overloads
Count of Welding Processes
Count of Grinding Metals
Welding Process Chemicals
Welding Process Trade Names
Grinding Chemicals

Grinding Trade Names
Employment Level Summary
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Table 5
RESULTS OF NOHSM QUERY EXAMPLE

SELECTION CRITERIA/OUTPUT VARIABLES

Independent Commodities:
URANIUM-VANADIUM ORES
Job Titles:
MECHANIC (M/NM 604)
OUTPUT VARIABLES:
Commodities
Physical Agents
Job Titles
Number of Workers (Summary)
Commodity: URANIUM—VANADIUM ORES
Phy. Agent: IONIZING RADIATION
# of Observed: 42 (All Workers)
# of Projected: 42 (All Workers)
% of Workers: 83 (All Workers)
Job Titles: 9% ADMIN, SUPERVISORY, MGT PERSONNEL {M/NM 659)
40% COMPLETE LOAD / HAUL / DUMP CYCLE (M/NM 728)
4% LABORATORY TECHNICIAN (M/NM 514)
18% LEACHING OPERATIONS WORKER {(M/NM 673)
13% MECHANIC {(M/NM 604)
7% SLURRY, MIXING OR PUMPING WORKERS (M/NM 579)
2% TRUCK DRIVER (M/NM 376)
Commodity: URANIUM-VANADIUM ORES
Phy. Agent: NOISE
# of Observed: 24 (All Workers)
# of Projected: 24 (All Workers)
% of Workers: 53 (All Workers)
Job Titles: 40% COMPLETE LOAD / HAUL / DUMP CYCLE (M/NM 728)
13% MECHANIC (M/NM 604)
Commodity URANIUM—VANADIUM ORES
Phy. Agent: SEGMENTAL BODY VIBRATION
# of Observed: 4 (All Workers})
# of Projected: 4 (All Workers)
% of Workers: 9 (All Workers)
Job Titles: 9% MECHANIC (M/NM 604)
Message END OF REPORT
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VIl

LIMITATIONS OF THE NOHSM DATA

The following limitations of the NOHSM data must
be recognized:

A.

Annual Usage Data

The annual usage data for each inventoried
item were only a guide to the projected magni-
tude of usage for those items. The annual
usage data were the total amount of gatlons or
pounds of each inventoried item which the
mine used in the 12 months immediately pre-
ceding a survey; and were based on estimates
which were provided by mine management. It
is possible that an item might have been repre-
sented as having an annual usage rate of zero
with workers observed to be potentially
exposed to that item. This might have occurred
since annual usage rates were generally based
on purchases during the 12 months immediate-
ly preceding a survey. Therefore, items pur-
chased prior to that 12 month period might
have been represented as having a zero annual
usage rate even though potential exposures
were observed during the survey. Other items
with zero usage rates which could have been
observed as potential exposures could have
been recyclable items such as catalysts and
desiccants, items such as paints and coatings
applied prior to the 12 month period but pre-
sent in the workplace in such a way as to pre-
sent a potential exposure, and obsolete items
no longer actively used on the mine property
but to which employees could have still been
potentially exposed in the course of their work.
Furthermore, all the estimates from mine man-
agement were rounded to the nearest whole
number, with all quantities between 0 and 1
being reported as t. Thus, extremely small
usage rates may actually be lower than esti-
mated. With this possible exception, NIOSH
believes the projected magnitude of the usage
rate to be appropnately represented.

Large Variances in Projections

The projections of attributes that have
previously been described have variances and
standard deviations which are dependent on
the observed data from NSRUs, however these
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variances and standard deviations are not
accounted for in the projections. Many of these
standard deviations are quite large, such as the
standard deviations for the projections of most
of the chemicals listed in Appendix O.

Trade Secret Data Exclusions

Mine management had the right to designate
any data from all phases of the NOHSM sur-
vey as trade secret. Any NOHSM data which is
reported to the public must exclude data that
was designated as trade secret by mine man-
agement. Seventy-nine of the four hundred
ninety-one mines (16 percent) surveyed under
NOHSM designated some data from at least
one phase of the NOHSM as trade secret.

Time Dependency of Data

Since the NOHSM surveys were conducted at
one point in time, the data will become outdated
due to subsequent changes occurring at surveyed
mine sites or in the mining industry as a whole.
The data in the NOHSM database may be slight-
ly changed in the future t¢ make the information
more applicable to that point in time. For exam-
ple, the number of employees in each mine at the
time the NOHSM sample was selected was used
to calculate the commodity projections and var-
ances, but the current number of employees in
these mines could be substituted to calculate the
commodity projections and variances.

Lack of Trade Name Froduct Resolution

NOHSM has not determined the chemical
ingredients for trade mume products. When
questioning the NOHSM query system for the
presence of a chemical, only the single chemi-
cal data will appear in the results. Because of
the lack of trade name product chemical ingre-
dients, the trade name products cannot be
queried for the presence of a chemical.

Bulk Dust

For each worker that was observed and inter-
viewed during the worksite visit, approximate-
ly 10 cubic centimeters of fine settled dust
were collected in a plastic vial. Coarse bulk
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dust was collected if no fine settled dust was
available. The limitation of bulk dust samples
as an indicator of airborne dust must be recog-
nized: bulk dust samples can only be used to
estimate the percentage of crystalline silica,
trace elements, or asbestos in the worksite
dust; but not the concentration of airborme
quartz, trace elements, or asbestos. Bulk dust
samples may represent an accumulation of
dust over many months or dust which was
recently deposited. It is possible that a bulk
dust sample may have never been airborne.
The bulk dust results are reflective of the 491
mines surveyed under NOHSM and should not
be projected to other mine sites in the same
way that other agents are projected.

RESULTS
Questionnaire

Appendix L contains results for most questions
from the questionnaire. Since results for all of
the 66 mineral commodities surveyed under
NOHSM cannot be conveniently displayed in
Appendix L in this report, the 66 mineral com-
modities have been grouped under the 6 min-
eral industries which MSHA uses in their
annual injury experience information reports:
stone mining, nonmetallic mineral mining,
sand and gravel mining, anthracite coal min-
ing, bituminous coal mining. and metallic min-
eral mining.

Inventory

The inventory contains 84,939 trade name
products and 2,570 chemical substances.
Approximately 31 percent of all inventoried
items were recorded as having zero usage (not
having been used in the 12 months before the
mine was surveyed as estimated by mine man-
agement). Two hundred fifty-seven (257)
MSHA-regulated chemicals were found dur-
ing the surveys, in addition to approximately
2,197 chemicals that have no NIOSH recom-
mended exposure limit (REL) or MSHA per-
missible exposure limit (PEL). For each inven-
toried item, the NOHSM surveyor recorded
mine management’s estimated annual usage
rate in gallons or pounds. Appendices M and N
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list the 100 chemical substances which had the
highest annual usage rate (amount used in the
previous 12 months before the NOHSM sur-
vey was conducted at the mine) in gallons and
pounds. The data in Appendices M and N are
mutually exclusive, with some exceptions
which are noted with asterisks (*). Any chem-
ical substances that occur in both Appendices
M and N have total use projections in both gal-
lons and pounds. For example, sulfuric acid
has a total projected usage rate of 4,888,000
gallons and 220,659,158 pounds; these num-
bers were not double-counted. Seven of the ten
chemicals with the highest usage rate (by gal-
lons) are fuels: natural gas, methane, acety-
lene, diesel fuel no. 2, gasoline-unleaded,
diesel fuel no. 1, and gasoline-leaded.

Worksite Observations

All of the potential exposure results from the
worksite observation phase of the NOHSM
survey include both full- and part-time poten-
tial exposures which were previously defined
in the survey description section of this report.

1. Physical Agent Potential Exposures

The health effects of noise, whole-body and
segmental vibration, heat stress, and ioniz-
ing radiation in the mining industry have
been presented in a number of publica-
tions.8- 9- 10, 11, 12, 13, 14, 15, 16 Figure 1 indi-
cates the projected number, and percent, of
workers who were potentially exposed to
the different types of physical agents
recorded under NOHSM. These recorded
physical agent potential exposures did not
necessarily exceed NIOSH's recommended
exposure limits (RELs) or any MSHA or
OSHA standards for physical agents. For
example, the NOHSM surveyor coded a
potential exposure to noise (NL) whenever
the surveyor had to raise his/her voice
above a normal conversational level to be
heard by the person standing next to him/
her. The written definitions, guidelines, and
procedures to code physical agents which
NIOSH established for NOHSM are listed
in Appendix E. “Other” in Figure 1
includes temperature (underground strata)
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and ionizing, ultraviolet, microwave, laser,
and miscellaneous radiation.

. Musculoskeletal Overload Potential Exposures

The health effects of musculoskeletal over-
loads in the mining industry have been pre-
sented in several recent publications."- 18- 19
Figure 2 shows the projected number, and
percent, of workers potentially exposed to
the different types of musculoskeletal over-
loads. These recorded musculoskeletal
overload potential exposures did not neces-
sarily exceed any NIOSH, MSHA, or
OSHA guidelines for musculoskeletal over-
loads. For example, the NOHSM definition
for the heavy lifting musculoskeletal over-
load was lifting greater than 50 pounds,
unaided. The definitions, guidelines, and
procedures for coding potential exposures
to musculoskeletal overloads which
NIOSH established for NOHSM are listed
in Appendix F. “Other” in Figure 2
includes sitting, frequent lifting, prone or
supine lying, and standing. Although dimin-
ished light is not a musculoskeletal over-
load, it was included in the NOHSM survey
because it could make work more fatiguing
and hazardous.

. Welding, Brazing, and Soldering Potential
Exposures
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The health effects of welding, brazing, and
soldering processes have been presented in
several recent publications, 2 21.2.23.24.25.26
NIOSH surveyors identified and coded 24
of the 34 different types of welding, braz-
ing, and soldering processes that are shown
in Appendix G. These processes included:
18 types of welding, 3 types of cutting,
1 type of brazing, and 2 types of soldering.
Approximately 32 percent of the projected
number of workers were potentially
exposed to welding or cutting processes.
Less than 3 percent of the projected number
of workers were potentially exposed to
brazing and soldering processes. The most
common types of welding and cutting
processes were shield metal arc welding
(with 20 percent of all projected number of
workers potentially exposed) and oxy-fuel
gas cutting (with 25 percent of all projected
number of workers potentially exposed).

. Chemical Substance and Trade Name

Product Potential Exposures

The Bureau of Mines has found that chem-
icals in mining are an occupational health
concem.?’ In addition, NIOSH’s Health
Hazard Evaluation Team has conducted
approximately 40 investigations which
involved occupational health concerns
regarding vanious chemicals in the mining




industry. Several of the chemicals and trade
name products used in a mining facility can
become airborne throughout an entire facil-
ity or over large areas of a facility which
can cause a large number of workers to
become potentially exposed to them. Some
of these products include: rock dust, weld-
ing rods, and paints.

a. Locations with the highest projected
number of chemical substance and trade
name product potential exposures

Figure 3 shows the four locations associ-
ated with the highest projected number
of chemical substance and trade name
product potential exposures along with
the percent of workers who were poten-
tially exposed to those substances. The
names of the locations were taken from
the MSHA location codes listed in
Appendices H and 1. The “surface shop™
location yielded the highest projected
number of chemical substance and trade
name product potential exposures
(1,104,250). “Other” in Figure 3 includes
underground shop, coal preparation plant,
underground warehouse, underground
miscellaneous, surface warehouse, sur-
face laboratory, surface bathhouse, under-
ground mill, surface crushing, surface
grinding, surface flotation and reagents,
and surface mill.

b. Projected manber of workers potentially
exposed to chemical substances and
trade name products by location

Figure 4 shows the projected number,
and percent, of workers who were poten-
tially exposed to chemical substances
and trade name products in each location
listed in Figure 3. Any worker could
have been potentially exposed to one or
more chemical substances or trade name
products, which explains why the pro-
jected number of chemical substance and
trade name product potential exposures
from Figure 3 was greater than the pro-
jected number of workers that were
potentially exposed to these chemical
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substance and trade name products in the
locations in Figure 4.

c. Chemical substance potential exposures

Appendix O lists the 100 chemical sub-
stances with the highest projected num-
ber of workers potentially exposed. The
number of workers potentially exposed
to chemical substances contained in the
ore being mined is not reported in
Appendix O. Appendix O only reports
those chemical substances which were
purchased and then used in the mining
process. Hence, in Appendix O, coal
miners are not listed as being potentially
exposed to coal, asbestos miners are not
reported as being potentially exposed to




asbestos, and so forth. These potential
exposures are listed in Appendix P. The
eight chemical substances to which
workers were most frequently potentially
exposed were all fuels: diesel fuel no. 2,
acetylene, unleaded gasoline, leaded
gasoline, diesel fuel no. 1, propane, coal,
and kerosene.

d. Trade name product potential exposures

Appendix Q lists the 100 trade name
products with the highest projected num-
ber of workers potentially exposed. The
chemical ingredients for trade name
products have not been determined.

. Product Use Term (PUT) Potential Exposures

For each potential exposure, the NOHSM
surveyor recorded a PUT which indicated
how the product was used at that particular
worksite. Appendix R lists the 100 PUTs
with the highest number of projected work-
ers potentially exposed. The ten PUTs most
frequently associated with potential expo-
sures were maintenance-related products:
fuel, grease, hand cleaner, hydraulic oil,
motor oil, not elsewhere classified oil, gear
oil, welding rod, solvent, and penetrant.

. Bulk Dust Potential Exposures

Out of 7,143 bulk dust samples collected
from the NOHSM, 2,075 were analyzed for
crystalline silica (quartz, cristobalite, and
tridymite), 2,151 for 31 different elements,
and 2,152 for asbestos. The bulk dust
results are reflective of the 491 mines sur-
veyed under NOHSM and should not be
projected to other mine sites in the same
way that other agents are projected. NIOSH
and other interested parties have access to
MSHA'’s airborne dust compliance data
through a number of publications.28: 29 30
The NOHSM bulk dust data could be used
in conjunction with the MSHA airbome
dust compliance data for future research
efforts.

a. Quartz

The NIOSH analyrical method #7500
was used to determine the percentage of
quartz in the bulk dust samples.>! This
method uses x-ray powder diffraction as
a measuring technique. Figure 5 shows
the cumulative frequency distribution of
the percent quartz contained in bulk dust
samples. Nearly 30 percent of the 2,075
analyzed samples were equal to or less
than 1 percent quartz. Approximately SO
percent of all samples had a quartz per-
centage of 5 or greater. Approximately
38 percent of the samples contained
greater than 10 percent quartz. If one
assumes that the one to five bulk dust
samples analyzed for each mine repre-
sents the percent quartz for the entire
mine and that the average of all analyzed
samples for a given commodity is repre-
sentative of that commodity then,
approximately 214,000 miners were
potentially exposed to bulk dust which
had an average quartz percentage greater
than 5. MSHA begins to reduce exposure
standards based on quartz content of
greater than 5 percent.32 While this is not
a “projection” in the context described
in Section IV, it is an index of how wide-
spread potential exposures to quartz may
be in the mining inclustry.
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b. Elements

The NIOSH analytical method #7300
was used for the trace element analysis
of the NOHSM bulk dust samples.3! This
method uses inductively coupled argon
plasma-atomic emission spectroscopy
(ICP-AES) as a measuring technique.
Table 6 shows the median, maximum,
and the mean percentage of the 31 differ-
ent eclements analyzed from 2,151
NOHSM bulk dust samples. The average
element content ranged from 0.01 per-
cent to 5.25 percent. Calcium (5.25 per-
cent), Iron (4.34 percent), Aluminum
(2.52 percent), Sodium (1.59 percent)
and Magnesium (1.11 percent) had the

highest mean percentage of element con-
tent out of the 31 different elements ana-
lyzed from the NOHSM bulk dust sam-
ples. Although Table 6 shows that the
average percentage of arsenic was only
001 percent from the 2,151 NOHSM
bulk dust samples which represented all
of the 491 mines surveyed under
NOHSM, Table 7 shows that the bulk
dust samples collected from the Rare
Earths and Zircon commodity mines
yielded averages of 0.93 percent and
0.17 percent of arsenic in their respective
bulk dust samples. Although it may
appear that these commodities were
under-represented since only one facility
was surveyed for each of these com-

Table 6
BULK DUST ELEMENTS RESULTS

ELEMENT MEDIAN MAXIMUM MEAN
Aluminum 1.72% 33.30% 2.52%
Antimony 0.01% 92.00% 0.06%
Arsenic 0.01% 421% 0.02%
Barium 0.02% 3.57% 0.08%
Beryllium 0.01% 0.49% 0.01%
Cadmium 0.01% 0.84% 0.01%
Calcium 0.87% 38.50% 5.25%
Chromium 0.01% 6.35% 0.05%
Cobalt 0.01% 2.12% 0.01%
Copper 0.01% 27.90% 0.13%
Iron 1.93% 49.10% 4.34%
Lanthanide 0.01% 4.94% 0.01%
Lead 0.01% 28.80% 0.10%
Lithium 0.01% 0.94% 0.01%
Magnesium 0.22% 31.10% 1.11%
Manganese 0.04% 21.50% 0.19%
Molybdenum 0.01% 48.20% 0.06%
Nickel 0.01% 10.50% 0.04%
Phosphorous 0.04% 33.20% 0.20%
Platinum 0.01% 0.28% 0.01%
Selenium 0.01% 0.17% 0.01%
Silver 0.01% 0.10% 0.01%
Sodium 0.26% 44 50% 1.59%
Strontium 0.01% 2.12% 0.03%
Tellurium 0.01% 0.10% 0.01%
Thallium 0.01% 0.10% 0.01%
Titanium 0.16% 6.25% 0.28%
Vanadium 0.01% 11.10% 0.02%
Yttrium 0.01% 0.08% 0.01%
Zinc 0.01% 22.50% 0.18%
Zircon 0.01% 1.71% 0.01%
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modities, only one active Zircon mine
and three active Rare Earths mines exist-
ed in the United States for these com-
modities at the time the NOHSM survey
was conducted.

c. Asbestos

The NIOSH analytical method #9002
was used to analyze the bulk dust sam-
ples for seven forms of asbestos: actinolite
asbestos, amosite (cummingtonite-gruner-

crocidolite  (riebeckite), tremolite
asbestos, and amphibole asbestos. This
method uses polarized light microscopy
and dispersion staining as a measuring
technique.3! Five forms of asbestos were
found: actinolite asbestos, amosite
(cummingtonite-grunerite), anthophyl-
lite asbestos, chrysotile, and amphibole
asbestos. Table 8 summarnizes the bulk
dust analysis for asbestos. The locations
of NOHSM commodities where bulk
dust samples containing asbestos were

ite), anthophyllite asbestos, chrysotile, collected, are listed in Table 9.

Table 7
COMMODITIES WITH HIGHEST PERCENT ARSENIC IN BULK DUST SAMPLES

COMMODITY #MINES SURVEYED #SAMPLES MAXIMUM MEAN
Rare Earths 1 5 4.21% 0.93%
Zircon 1 5 0.67% 0.17%
Silver 1) 44 2.39% 0.11%
Gold 20 72 0.37% 0.08%
Metal Ores, NEC* 2 4 0.14% 0.04%

*NOTE: NEC represents Not Elsewhere Classified.

Table 8
BULK DUST ASBESTOS RESULTS
MAXIMUM NON-ASBESTOS?
ASBESTOS NUMBER OF PERCENTAGE COMMODITY ASSOCIATED
VARIETY FACILITIES? FOUND MAXIMUM PERCENTAGE FOUND*

Actinolite 9 35.0 Vermiculite

Amosite 19 1.0 Several®

Anthophyllite 2 1.5 Talc, Soapstone, & Pyrophyllite
Chrysotile 18 40 Vermiculite

Other! 1 <1 Salt (Rock)

Laboratory analysis reported amphibole for one sample.

2491 facilities were surveyed; one facility could appear in the counts for more than one variety of asbestos.

3Asbestos mines yielded percentages of actinolite (max=1.5%); amosite (max=7.5%); and chrysotile (max=90%).

4The association indicates the commodity being mined or processed at the facility which yielded the highest per-
centage of a given variety of asbestos. The sampie may not be representative of the ore being mined or processed.

SFollowing non-asbestos commodities all yielded at least one sample which contained 1% amosite: aluminum,
anthracite coal, bituminous coal, clay, goid, imestone {crushed & broken), manganese, nonmetallicc minerals/ not
elsewhere classified, periite, salt (rock), sandstone (crushed & broken), slate (crushed & broken), traprock
(crushed & broken), and vermiculite.



TABLE 9

LOCATIONS WITHIN NOHSM COMMODITIES WHERE BULK DUST SAMPLES
CONTAINING ASBESTOS WERE COLLECTED

COMMODITY LOCATION(S) ASSOCIATED WITH THE SAMPLE(S)
Aluminum Surface Mill

Anthracite Coal Surface Shop

Asbestos Surface Mill, Surtace Shop, Surface Mine, Surface Miscellaneous
Bituminous Coal Underground Mine, Underground Miscellaneous

Clay Surface Mill

Copper Underground Mine, Underground Shop

Gilsonite Surface Grinding, Surface Mill

Granite (Crushed & Broken) Surface Mine, Surface Miscellaneous

Gold Surface Shop

Limestone (Crushed & Broken) Surface Shop, Surface Crushing

Limestone (Dimension) Surface Mill

Manganese Surface Crushing, Surface Mill

Nonmetallic Minerals, NEC* Surface Mine, Surface Mill, Surface Miscellaneous
Perlite Surface Mill

Salt (Rock) Underground Mill, Surface Shop

Sandstone (Crushed & Broken) Surface Crushing, Surface Mill

Silver Surface Miscellaneous

Slate (Crushed & Broken) Surface Crushing, Surface Mill

Stone, Crushed & Broken, NEC*  Surface Mine, Surface Shop, Surface Crushing

Talc, Soapstone, & Pyrophillite Underground Mine, Surface Shop, Surface Grinding, Surface Miscellaneous, Surface Mill
Traprock (Crushed & Broken) Surface Shop, Surface Crushing, Surface Miscellaneous, Surface Mill

Vemiculite Surface Mine, Surface Shop, Surface Miscellaneous, Surface Mill

*NOTE: NEC represents Not Elsewhere Classified.

IX. DISCUSSION * Select the appropriate chemicals, mineral com-
modities, and occupations that require air sam-

The information presented in this report provides an pling to determine the concentrations at which
indication of the range of occupational health-related they are used or found; as required by Section
agents found at U.S. mining facilities. This informa- 201 of the 1977 Federal Mine Safety and Health
tion is only a small portion of the NOHSM informa- Amendments Act;
tion which is available. NIOSH has constructed a
database which makes the data from the NOHSM * Assist in setting priorities for mine-related
survey available to any interested party. NIOSH occupational health research;

plans for use of these data in the future include:
* Respond to questions from other parties regard-

* Encourage MSHA to use the NOHSM data in ing occupational health aspects of the mining
combination with other data (exposure data) to industry; and
set regulatory priorities and write improved
health standards; and to identify and determine * Provide potential exposure data for use in
research needs and priorities; NIOSH reports.
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Xl. APPENDIX A
COMPOSITION OF THE NOHSM MINE SAMPLE

The mineral commodity is essentially the same name that MSHA uses for that MSHA SIC with two
exceptions. NIOSH combined the Alumina (Mill) and Aluminum (Ore) commodities into one
commodity, Aluminum and combined Clay, Ceramic & Refractory, NEC; Clay (Common); and Clay
(Fire); into one commodity, Clay.

The MSHA SIC is a five digit coding classification for each mineral commodity that MSHA constructed
from the four-digit Standard Industrial Classification used in all industries.

FID represents the NOHSM facility identification number for the surveyed mining facility.

The number of employees is defined as the total number of workers which were on the facility’s payrol
at the time the NOHSM survey was conducted.

SRU/NSRU represents either a self-representing unit or a non-self-representing unit and is defined in
the sample selection section of this report.

These mining fadlities were inactive at the time the NOHSM survey was being conducted, even though
they were active when the mines were selected for that commodity.

This mining fadlity was selected under the Limestone (Crushed & Broken) commodity, but was
already surveyed under the Vermiculite commodity at an earlier time (MSHA had changed that
faciity’s standard industrial classification to Limestone (Crushed & Broken)).

NOTE: When a mineral commodity incdludes only SRU mining facilties as being surveyed, every mining facility
in that mineral commodity was surveyed under NOHSM. [n effect, a census of the commodity was
performed.

MINERAL MSHA NUMBER OF

COMMODITY*! SIC*2 FID*® EMPLOYEES* SRU/NSRU*®

Aluminum 10510 5 *e NSRU

Aluminum 10510 6 1162 SRU

Aluminum 10510 7 *e SRU

Aluminum 10510 9 il SRU

Aluminum 10510 31 1 SRU

Aluminum 10510 52 e NSRU

Aluminum 10510 54 259 NSRU

Aluminum 10510 125 800 SRU

Aluminum 10510 128 807 SRU

Anthracite Coal 11110 432 5 NSRU

Anthracite Coal 11110 433 22 NSRU

Anthracite Coal 11110 434 56 SRU

Anthracite Coal 11110 435 34 NSRU

Anthracite Coal 11110 436 67 SRU

Anthracite Coal 11110 437 224 SRU

Anthracite Coal 11110 438 67 NSRU

Anthracite Coal 11110 439 7 NSRU

Anthracite Coal 1110 440 96 SRU

Anthracite Coal 11110 441 24 NSRU

Anthracite Coal 11110 442 14 SRU

Anthracite Coal 11110 443 90 SRU

Anthracite Coal 11110 444 10 NSRU

Anthracite Coal 11110 445 45 SRU

Anthracite Coal 11110 446 13 NSRU

Anthracite Coal 11110 447 10 NSRU

Anthracite Coal 11110 448 3 NSRU

Anthracite Coal 11110 449 17 NSRU

Anthracite Coal 11110 450 e NSRU

Anthracite Coal 11110 451 13 NSRU

Anthracite Coal 11110 452 7 NSRU



APPENDIX A (CONT.)

MINERAL MSHA NUMBER OF
COMMODITY*" SIC* FID* EMPLOYEES* SRU/NSRU**
Anthracite Coal 11110 453 27 NSRU
Anthracite Coal 11110 454 i NSRU
Anthracite Coal 11110 455 3 NSRU
Anthracite Coal 11110 456 40 NSRU
Anthracite Coal 11110 457 b NSRU
Anthracite Coal 11110 458 10 NSRU
Anthracite Coal 11110 459 27 NSRU
Anthracite Coal 11110 460 8 NSRU
Anthracite Coal 11110 461 79 NSRU
Anthracite Coal 11110 462 46 NSRU
Anthracite Coal 11110 463 6 NSRU
Anthracite Coal 11110 464 25 NSRU
Anthracite Coal 11110 465 41 NSRU
Aplite 14591 148 32 SRU
Aplite 14591 150 e SRU
Asbestos 14991 16 123 SRU
Asbestos 14991 17 59 SRU
Asbestos 14991 21 g2 SRU
Asbestos 14991 146 170 SRU
Barite 14720 632 53 NSRU
Barite 14720 642 22 NSRU
Barite 14720 652 12 NSRU
Barite 14720 665 22 NSRU
Barite 14720 691 14 NSRU
Beryl 10992 134 15 SRU
Beryl 10992 137 106 SRU
Bituminous Coal 12110 401 504 NSRU
Bituminous Coal 12110 402 119 NSRU
Bituminous Coal 12110 403 397 NSRU
Bituminous Coal 12110 404 480 NSRU
Bituminous Coal 12110 405 132 NSRU
Bituminous Coal 12110 406 455 NSRU
Bituminous Coal 12110 407 42 NSRU
Bituminous Coal 12110 408 352 NSRU
Bituminous Coal 12110 409 282 NSRU
Bituminous Coal 12110 410 53 NSRU
Bituminous Coal 12110 411 36 NSRU
Bituminous Coal 12110 412 276 NSRU
Bituminous Coal 12110 413 77 NSRU
Bituminous Coal 12110 414 719 NSRU
Bituminous Coal 12110 415 404 NSRU
Bituminous Coal 12110 416 786 NSRU
Bituminous Coal 12110 417 364 NSRU
Bituminous Coal 12110 418 *6 NSRU
Bituminous Coal 12110 419 2 NSRU
Bituminous Coal 12110 420 i NSRU
Bituminous Coal 12110 421 185 NSRU
Bituminous Coal 12110 422 i NSRU
Bituminous Coal 12110 423 826 NSRU
Bituminous Coal 12110 424 219 NSRU
Bituminous Coal 12110 425 e NSRU
Bituminous Coal 12110 426 37 NSRU
Bituminous Coal 12110 427 68 NSRU
Bituminous Coal 12110 428 51 NSRU
Bituminous Coal 12110 429 36 NSRU
Bituminous Coal 12110 430 414 NSRU
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MINERAL MSHA NUMBER OF
COMMODITY*! SIC*? FiD* EMPLOYEES** SRU/NSRU*®
Bituminous Coal 12110 431 143 NSRU
Bituminous Coal 12110 466 736 NSRU
Bituminous Coal 12110 467 1182 NSRU
Boron Minerals 14741 15 226 SRU
Boron Minerals 14741 23 805 SRU
Boron Minerals 14741 24 229 SRU
Boron Minerals 14741 71 84 SRU
Cement 32410 606 88 NSRU
Cement 32410 610 192 NSRU
Cement 32410 611 180 NSRU
Cement 32410 618 127 NSRU
Cement 32410 631 226 NSRU
Cement 32410 640 147 NSRU
Cement 32410 656 175 NSRU
Cement 32410 674 36 NSRU
Cement 32410 682 97 NSRU
Cement 32410 708 317 NSRU
Clay 14530 201 69 NSRU
Clay 14530 214 56 NSRU
Clay 14530 218 204 NSRU
Clay 14530 228 225 NSRU
Clay 14530 229 320 SRU
Clay 14530 230 227 NSRU
Clay 14530 231 536 SRU
Clay 14530 232 37 NSRU
Clay 14530 233 132 NSRU
Clay 14530 234 462 NSRU
Clay 14530 235 12 NSRU
Clay 14530 236 40 NSRU
Clay 14530 237 366 SRU
Clay 14530 239 72 NSRU
Clay 14530 240 185 SRU
Clay 14530 241 233 NSRU
Clay 14530 242 299 NSRU
Clay 14530 243 354 SRU
Clay 14530 244 35 NSRU
Clay 14530 247 65 NSRU
Clay 14530 250 53 NSRU
Clay 14530 252 85 NSRU
Clay 14530 258 109 NSRU
Clay 14530 259 119 NSRU
Clay 14530 261 98 NSRU
Clay 14530 277 6 NSRU
Clay 14530 287 76 NSRU
Clay 14530 290 102 NSRU
Clay 14530 293 55 NSRU
Clay 14530 204 42 NSRU
Clay 14530 297 139 NSRU
Clay 14530 308 4 NSRU
Clay 14530 311 53 NSRU
Clay 14530 312 11 NSRU
Copper 10210 603 920 NSRU
Copper 10210 604 1716 NSRU
Copper 10210 645 804 SRU
Copper 10210 660 690 NSRU
Copper 10210 676 e NSRU
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MINERAL MSHA NUMBER OF
COMMODITY* SIC* FID* EMPLOYEES*™ SRU/NSRU**
Copper 10210 680 bt NSRU
Copper 10210 681 s NSRU
Copper 10210 696 460 NSRU
Feldspar 14593 549 6 NSRU
Feldspar 14593 552 126 NSRU
Feldspar 14593 571 20 NSRU
Fluorspar 14730 634 84 SRU
Fluorspar 14730 635 9 SRU
Fluorspar 14730 636 8 SRU
Fluorspar 14730 637 14 SRU
Fluorspar 14730 638 22 SRU
Fluorspar 14730 657 * SRU
Fluorspar 14730 684 8 SRU
Gemstones 14992 57 36 SRU
Gemstones 14992 103 44 SRU
Gilsonite 14993 135 28 SRU
Gilsonite 14993 136 16 SRU
Gilsonite 14993 138 8 NSRU
Gilsonite 14993 141 3 NSRU
Gilsonite 14993 142 16 SRU
Gilsonite 14993 143 7 SRU
Gilsonite 14993 144 36 SRU
Gilsonite 14993 145 9 NSRU
Gold 10410 3 “ NSRU
Gold 10410 19 78 NSRU
Gold 10410 25 12 NSRU
Gold 10410 27 *6 NSRU
Gold 10410 64 % NSRU
Gold 10410 66 44 NSRU
Gold 10410 69 171 SRU
Gold 10410 70 300 SRU
Gold 10410 75 177 NSRU
Gold 10410 76 141 SRU
Gold 10410 77 222 SRU
Gold 10410 79 16 NSRU
Gold 10410 81 145 NSRU
Gold 10410 82 137 NSRU
Gold 10410 83 297 SRU
Gold 10410 84 148 SRU
Gold 10410 86 42 NSRU
Gold 10410 87 -6 NSRU
Gold 10410 106 e NSRU
Gold 10410 123 1473 SRU
Granite (Crushed & Broken) 14230 202 13 NSRU
Granite (Crushed & Broken) 14230 203 191 SRU
Granite (Crushed & Broken) 14230 205 46 NSRU
Granite (Crushed & Broken) 14230 209 110 NSRU
Granite (Crushed & Broken) 14230 220 45 NSRU
Granite (Crushed & Broken) 14230 223 24 NSRU
Granite (Crushed & Broken) 14230 225 50 NSRU
Granite (Crushed & Broken) 14230 226 40 NSRU
Granite (Crushed & Broken) 14230 227 63 NSRU
Granite (Crushed & Broken) 14230 238 33 NSRU
Granite (Crushed & Broken) 14230 245 14 NSRU
Granite (Crushed & Broken) 14230 246 36 NSRU
Granite (Crushed & Broken) 14230 255 53 NSRU
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MINERAL MSHA NUMBER OF
COMMODITY*" SIC*? FID* EMPLOYEES* SRU/NSRU*S
Granite (Crushed & Broken) 14230 260 31 NSRU
Granite (Crushed & Broken) 14230 266 156 SRU
Granite (Crushed & Broken) 14230 269 82 NSRU
Granite (Crushed & Broken) 14230 271 128 NSRU
Granite (Crushed & Broken) 14230 272 31 NSRU
Granite (Crushed & Broken) 14230 273 26 NSRU
Granite (Crushed & Broken) 14230 274 46 NSRU
Granite (Crushed & Broken) 14230 275 37 NSRU
Granite (Crushed & Broken) 14230 278 37 NSRU
Granite (Crushed & Broken) 14230 280 30 NSRU
Granite (Crushed & Broken) 14230 284 35 NSRU
Granite (Crushed & Broken) 14230 285 86 NSRU
Granite (Crushed & Broken) 14230 288 5 NSRU
Granite (Crushed & Broken) 14230 304 65 NSRU
Granite (Crushed & Broken) 14230 306 64 NSRU
Granite (Crushed & Broken) 14230 307 44 NSRU
Granite (Crushed & Broken) 14230 309 16 NSRU
Granite (Dimension) 14111 219 *® NSRU
Granite (Dimension) 14111 221 15 NSRU
Granite (Dimension) 14111 224 4 NSRU
Granite (Dimension) 14111 248 6 NSRU
Granite (Dimension) 14111 256 10 NSRU
Granite (Dimension) 14111 257 8 NSRU
Granite (Dimension) 14111 263 21 NSRU
Granite (Dimension) 14111 286 5 NSRU
Granite (Dimension) 14111 292 25 NSRU
Granite (Dimension) 14111 295 28 NSRU
Granite (Dimension) 14111 301 70 NSRU
Granite (Dimension) 14111 310 20 NSRU
Gypsum 14920 8 42 NSRU
Gypsum 14920 43 49 SRU
Gypsum 14920 44 30 NSRU
Gypsum 14920 45 116 NSRU
Gypsum 14920 46 16 NSRU
Gypsum 14920 58 84 NSRU
Gypsum 14920 67 13 NSRU
Gypsum 14920 100 87 SRU
Gypsum 14920 112 I SRU
Gypsum 14920 113 24 NSRU
Gypsum 14920 126 40 NSRU
Gypsum 14920 127 41 NSRU
Gypsum 14920 147 50 NSRU
Iron Ore 10110 646 475 NSRU
Iron Ore 10110 647 89 NSRU
Iron Ore 10110 648 655 NSRU
Kyanite 14594 518 e SRU
Kyanite 14594 585 62 SRU
Kyanite 14594 586 16 SRU
Kyanite 14594 588 35 SRU
Lead/Zinc 10310 620 145 NSRU
Lead/Zinc 10310 651 118 NSRU
Lead/Zinc 10310 654 111 NSRU
Lead/Zinc 10310 675 123 NSRU
Lead/Zinc 10310 677 123 NSRU
Lead/Zinc 10310 679 246 NSRU
Leonardite 29900 99 3 SRU

29



APPENDIX A (CONT.)

MINERAL MSHA NUMBER OF
COMMODITY™ Sic* FID*® EMPLOYEES* SRU/NSRU*
Leonardite 29900 107 34 SRU
Leonardite 29900 108 15 SRU
Lime 32740 501 21 NSRU
Lime 32740 504 57 NSRU
Lime 32740 524 74 NSRU
Lime 32740 536 770 SRU
Lime 32740 541 28 NSRU
Lime 32740 563 138 NSRU
Lime 32740 564 207 NSRU
Lime 32740 569 112 NSRU
Lime 32740 582 94 SRU
Limestone (Crushed & Broken) 14220 503 112 NSRU
Limestone (Crushed & Broken) 14220 506 17 NSRU
Limestone (Crushed & Broken) 14220 509 80 NSRU
Limestone (Crushed & Broken) 14220 514 24 NSRU
Limestone (Crushed & Broken) 14220 520 11 NSRU
Limestone (Crushed & Broken) 14220 522 57 NSRU
Limestone {Crushed & Broken) 14220 523 35 NSRU
Limestone {Crushed & Broken) 14220 525 118 NSRU
Limestone (Crushed & Broken) 14220 526 13 NSRU
Limestone (Crushed & Broken) 14220 527 -7 NSRU
Limestone (Crushed & Broken) 14220 529 126 NSRU
Limestone (Crushed & Broken) 14220 534 330 NSRU
Limestone (Crushed & Broken) 14220 535 152 NSRU
Limestone (Crushed & Broken) 14220 537 15 NSRU
Limestone (Crushed & Broken) 14220 544 266 NSRU
Limestone (Crushed & Broken) 14220 556 140 NSRU
Limestone (Crushed & Broken) 14220 557 207 NSRU
Limestone (Crushed & Broken) 14220 558 132 NSRU
Limestone (Crushed & Broken) 14220 562 195 NSRU
Limestone (Crushed & Broken) 14220 566 197 NSRU
Limestone {Crushed & Broken) 14220 570 142 NSRU
Limestone (Crushed & Broken) 14220 572 69 NSRU
Limestone (Crushed & Broken) 14220 573 1 NSRU
Limestone (Crushed & Broken) 14220 574 K| NSRU
Limestone (Crushed & Broken) 14220 575 45 NSRU
Limestone (Crushed & Broken) 14220 577 11 NSRU
Limestone (Crushed & Broken) 14220 578 8 NSRU
Limestone (Crushed & Broken) 14220 583 88 NSRU
Limestone (Crushed & Broken) 14220 589 33 NSRU
Limestone (Crushed & Broken) 14220 592 16 NSRU
Limestone (Dimension) 14112 601 12 NSRU
Limestone (Dimension) 14112 650 33 NSRU
Limestone {(Dimension) 14112 653 50 NSRU
Limestone (Dimension) 14112 692 3 NSRU
Limestone (Dimension) 14112 699 71 NSRU
Limestone (Dimension) 14112 703 20 NSRU
Lithium 14791 666 18 SRU
Lithium 14791 668 84 SRU
Lithium 14791 669 34 SRU
Lithium 14791 670 M SRU
Magnesite 14595 65 135 SRU
Magnesite 14595 78 3 SRU
Magnesite 14595 104 19 SRU
Manganese 10614 217 38 SRU
Manganese 10614 249 26 SRU
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MINERAL MSHA NUMBER OF
COMMODITY*" SIC*2 FID* EMPLOYEES** SRU/NSRU*
Manganese 10614 291 5 SRU
Manganese 10614 296 12 SRU
Manganese 10614 299 21 SRU
Marble (Crushed & Broken) 14291 502 163 NSRU
Marble (Crushed & Broken) 14291 517 27 NSRU
Marble (Crushed & Broken) 14291 519 e NSRU
Marble (Dimension) 14113 516 54 NSRU
Marble (Dimension) 14113 533 7 NSRU
Marble (Dimension) 14113 576 *s NSRU
Mercury 10920 72 59 SRU
Metal Ores, NEC 10990 4 3 SRU
Metal Ores, NEC 10990 28 32 SRU
Mica 14994 550 33 NSRU
Mica 14994 551 13 NSRU
Mica 14994 554 18 NSRU
Motybdenum 10615 621 390 SRU
Molybdenum 10615 633 445 SRU
Nonmetallic Minerals, NEC 14990 10 70 SRU
Nonmetallic Minerals, NEC 14990 14 18 NSRU
Nonmetallic Minerals, NEC 14990 2 534 SRU
Nonmetallic Minerals, NEC 14990 30 1" NSRU
Nonmetallic Minerals, NEC 145390 32 141 NSRU
Nonmetallic Minerals, NEC 14990 41 &2 NSRU
Nonmetallic Minerals, NEC 14990 42 117 SRU
Nonmetallic Minerals, NEC 14990 50 94 NSRU
Nonmetallic Minerals, NEC 14990 51 94 NSRU
Nonmetallic Minerals, NEC 14990 73 40 NSRU
Nonmetallic Minerals, NEC 14990 74 12 SRU
Nonmetallic Minerals, NEC 14990 102 28 NSRU
Nonmetallic Minerals, NEC 14990 105 6 NSRU
Nonmetallic Minerals, NEC 14990 124 67 NSRU
Nonmetallic Minerals, NEC 14990 151 75 SRU
Nonmetallic Minerals, NEC 14990 152 17 NSRU
Oil Sand 13112 706 “* SRU
Oil Shale 1311 625 155 SRU
Perlite 14996 1 11 NSRU
Perlite 14996 49 4 NSRU
Perite 14996 838 30 SRU
Perlite 14996 94 47 SRU
Perite 14996 a5 62 SRU
Perlite 14996 938 18 SRU
Perlite 14996 116 10 NSRU
Phosphate Rock 14750 510 636 NSRU
Phosphate Rock 14750 511 477 NSRU
Phosphate Rock 14750 512 150 NSRU
Phosphate Rock 14750 513 114 NSRU
Phosphate Rock 14750 515 119 NSRU
Phosphate Rock 14750 521 89 NSRU
Phasphate Rock 14750 579 73 NSRU
Pigment Minerals 14792 587 29 SRU
Platinum Group 10993 655 372 SRU
Potash 14742 89 76 SRU
Potash 14742 90 219 SRU
Potash 14742 91 403 SRU
Potash 14742 92 2 SRU
Potash 14742 a3 8 SRU
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MINERAL MSHA NUMBER OF
COMMODITY*" Sic* FiD* EMPLOYEES* SRU/NSRU*
Potash 14742 96 612 SRU
Potash 14742 174 0 SRU
Potash 14742 133 80 SRU
Pumice 14997 612 20 NSRU
Pumice 14997 619 27 NSRU
Pumice 14997 661 5 NSRU
Pyrites 14793 508 13 SRU
Rare Earths 10994 20 218 SRU
Salt (Evaporated) 28991 47 207 SRU
Salt (Evaporated) 28991 48 123 SRU
Salt (Rock) 14760 53 - NSRU
Salt (Rock) 14760 55 252 SRU
Salt (Rock) 14760 56 290 SRU
Salt {Rock) 14760 101 269 NSRU
Salt (Rock) 14760 11 185 NSRU
Salt (Rock) 14760 131 205 SRU
Sand and Gravel! 14410 602 12 NSRU
Sand and Grave! 14410 605 15 NSRU
Sand and Gravel 14410 607 12 NSRU
Sand and Gravel 14410 609 5 NSRU
Sand and Gravel 14410 613 23 NSRU
Sand and Grave! 14410 614 43 NSRU
Sand and Gravel 14410 615 8 NSRU
Sand and Gravel 14410 616 28 NSRU
Sand and Gravel 14410 617 14 NSRU
Sand and Gravel 14410 626 5 NSRU
Sand and Grave! 14410 630 19 NSRU
Sand and Gravel 14410 639 20 NSRU
Sand and Gravel 14110 641 b NSRU
Sand and Gravel 14410 643 1 NSRU
Sand and Gravel! 14410 644 36 NSRU
Sand and Gravel 14410 649 22 NSRU
Sand and Gravel 14410 €658 9 NSRU
Sand and Gravel 14410 659 48 NSRU
Sand and Gravel 14410 663 9 NSRU
Sand and Gravel 14410 667 56 NSRU
Sand and Gravel 14410 671 16 NSRU
Sand and Gravel 14410 673 18 NSRU
Sand and Gravel 14410 678 3 NSRU
Sand and Gravel 14410 683 31 NSRU
Sand and Gravel 14410 686 * NSRU
Sand and Gravel 14410 690 12 NSRU
Sand and Gravel 14410 693 17 NSRU
Sand and Gravel 14410 701 21 NSRU
Sand and Gravel 14410 702 12 NSRU
Sand and Gravel 14410 707 *5 NSRU
Sandstone {Crushed & Broken) 14292 1 45 NSRU
Sandstone (Crushed & Broken) 14292 12 7 NSRU
Sandstone (Crushed & Broken) 14292 13 21 NSRU
Sandstone (Crushed & Broken) 14292 18 69 NSRU
Sandstone {Crushed & Broken) 14292 29 64 NSRU
Sandstone (Crushed & Broken) 14292 37 150 SRU
Sandstone {Crushed & Broken) 14292 38 41 NSRU
Sandstone (Crushed & Broken) 14292 39 94 NSRU
Sandstone (Crushed & Broken) 14292 40 19 NSRU
Sandstone (Crushed & Broken) 14292 59 69 NSRU
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MINERAL MSHA NUMBER OF
COMMODITY*! SIC*2 FID** EMPLOYEES** SRU/NSRU*S
Sandstone (Crushed & Broken) 14292 60 4 NSRU
Sandstone (Crushed & Broken) 14292 61 47 NSRU
Sandstone (Crushed & Broken) 14292 68 49 NSRU
Sandstone (Crushed & Broken) 14292 109 72 NSRU
Sandstone (Crushed & Broken) 14292 110 19 NSRU
Sandstone (Crushed & Broken) 14292 114 14 NSRU
Sandstone (Crushed & Broken) 14292 115 127 SRU
Sandstone {Crushed & Broken) 14292 122 64 NSRU
Sandstone (Crushed & Broken) 14292 129 43 NSRU
Sandstone (Crushed & Broken) 14292 130 39 NSRU
Sandstone (Crushed & Broken) 14292 132 8 NSRU
Sandstone (Crushed & Broken) 14292 153 168 SRU
Sandstone (Crushed & Broken) 14292 154 e NSRU
Sandstone (Crushed & Broken) 14292 155 5 NSRU
Sandstone (Dimension) 14114 505 13 NSRU
Sandstone (Dimension) 14114 555 75 NSRU
Sandstone (Dimension) 14114 558 68 NSRU
Shale (Common) 14596 627 39 NSRU
Shale (Common) 14596 664 40 NSRU
Shale (Common) 14596 €672 14 NSRU
Shale (Common) 14596 685 67 NSRU
Shale (Common) 14596 700 45 NSRU
Silver 10440 2 6 NSRU
Siver 10440 26 115 NSRU
Siver 10440 33 260 SRU
Siver 10440 3 607 SRU
Silver 10440 35 187 SRU
Siver 10440 K 3] 152 NSRU
Siver 10440 63 355 SRU
Siver 10440 80 48 NSRU
Siver 10440 85 100 NSRU
Siver 10440 139 125 NSRU
Silver 10440 140 248 SRU
Slate (Crushed & Broken) 14293 204 18 SRU
Slate (Crushed & Broken) 14293 206 30 SRU
Slate (Crushed & Broken) 14293 212 14 SRU
Slate (Crushed & Broken) 14293 22 57 SRU
Slate (Crushed & Broken) 14293 276 73 SRU
Slate (Crushed & Broken) 14293 2 o SRU
Slate (Crushed & Broken) 14293 283 14 SRU
Slate (Dimension) 14115 82 31 NSRU
Slate (Dimension) 14115 300 13 NSRU
Slate (Dimension) 14115 K § 24 8 NSRU
Slate (Dimension) 14115 05 142 NSRU
Sodium Compounds 14744 156 1096 SRU
Sodium Compounds 14744 157 513 SRU
Sodium Compounds 14744 159 356 SRU
Sodium Compounds 14744 160 291 SRU
Stone, Crushed & Broken, NEC 14230 207 20 NSRU
Stone, Crushed & Broken, NEC 14290 208 44 NSRU
Stone, Crushed & Broken, NEC 14290 210 8 NSRU
Stone, Crushed & Broken, NEC 14290 211 131 SRU
Stone, Crushed & Broken, NEC 14290 213 3 NSRU
Stone, Crushed & Broken, NEC 14290 215 11 NSRU
Stone, Crushed & Broken, NEC 14290 251 12 NSRU
Stone, Crushed & Broken, NEC 14290 253 14 NSRU
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MINERAL MSHA NUMBER OF
COMMODITY™" SIC*2 FiD* EMPLOYEES"* SRU/NSRU*
Stone, Crushed & Broken, NEC 14290 262 7 NSRU
Stone, Crushed & Broken, NEC 14290 264 48 NSRU
Stone, Crushed & Broken, NEC 14290 265 43 NSRU
Stone, Crushed & Broken, NEC 14290 267 134 SRU
Stone, Crushed & Broken, NEC 14290 268 14 NSRU
Stone, Crushed & Broken, NEC 14290 270 e NSRU
Stone, Crushed & Broken, NEC 14290 281 20 NSRU
Stone, Crushed & Broken, NEC 14290 289 25 NSRU
Stone, Crushed & Broken, NEC 14290 303 18 NSRU
Stone, Crushed & Broken, NEC 14290 313 67 NSRU
Stone, Crushed & Broken, NEC 14290 314 21 NSRU
Stone, Dimension, NEC 14110 216 18 NSRU
Stone, Dimension, NEC 14110 254 9 NSRU
Stone, Dimension, NEC 14110 298 o NSRU
Talc, Soapstone & Pyrophyllite 14960 507 3 NSRU
Talc, Soapstone & Pyrophyllite 14960 538 112 NSRU
Talc, Soapstone & Pyrophyllite 14960 539 51 NSRU
Talc, Soapstone & Pyrophyllite 14960 540 5 NSRU
Talc, Soapstone & Pyrophyllite 14960 547 143 NSRU
Talc, Soapstone & Pyrophyllite 14960 553 9 NSRU
Talc, Soapstone & Pyrophyllite 14960 580 16 NSRU
Titanium 10996 a28 245 SRU
Titanium 10996 629 129 SRU
Traprock (Crushed & Broken) 14294 530 127 NSRU
Traprock (Crushed & Broken) 14294 531 75 NSRU
Traprock (Crushed & Broken) 14294 532 e NSRU
Traprock (Crushed & Broken) 14294 542 19 NSRU
Traprock (Crushed & Broken) 14294 545 17 NSRU
Traprock (Crushed & Broken) 14294 546 b NSRU
Traprock (Crushed & Broken) 14294 548 33 NSRU
Traprock (Crushed & Broken) 14294 560 30 NSRU
Traprock (Crushed & Broken) 14294 561 12 NSRU
Traprock (Crushed & Broken) 14294 565 70 NSRU
Traprock (Crushed & Broken) 14294 567 145 NSRU
Traprock (Crushed & Broken) 14294 581 80 NSRU
Traprock (Crushed & Broken) 14204 584 43 NSRU
Traprock (Crushed & Broken) 14294 590 18 NSRU
Traprock (Crushed & Broken) 14234 501 128 NSRU
Traprock (Crushed & Broken) 14294 593 43 NSRU
Traprock (Dimension) 14116 528 i SRU
Traprock (Dimension) 14116 568 e SRU
Trona 14743 158 749 SRU
Uranium 10941 622 51 NSRU
Uranium 10941 662 181 NSRU
Uranium 10941 687 66 NSRU
Uranium 10941 688 52 NSRU
Uranium 10941 694 65 NSRU
Uranium 10941 e NSRU
Uranium 10941 705 e NSRU
Uranium - Vanadium Ores 10940 e SRU
Uranium - Vanadium Ores 10940 624 22 SRy
Uranium - Vanadium Ores 10940 23 SRU
Uranium - Vanadium Ores 10940 695 e SRU
Uranium - Vanadium Ores 10940 697 o SRU
Uranium - Vanadium QOres 10940 704 e SRU
Vanadium 10942 608 229 SRU
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MINERAL MSHA NUMBER OF

COMMODITY* SIC* FID* EMPLOYEES** SRU/NSRU**
Vemmiculite 14998 62 133 SRU
Vemiculite 14998 117 18 SRU
Vemmiculite 14998 118 51 SRU
Vermiculite 14998 119 21 SRU
Vermiculite 14998 120 1 SRU
Vermiculite 14998 121 1 SRU
Vermiculite 14998 149 32 SRU

Zircon 10997 543 29 SRU
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APPENDIX B
PART | - QUESTIONNAIRE

Question
l. Card Code ]

2. RevisionCode 010
Surveyor ID __

3. DateSurveyStarted _ / _ / __ (mo/day/yr)
MMDDYY
4. Facility Identification Number

GENERAL FACILITY INFORMATION
Question

5. Rank the commodities produced at this facility from highest production to lowest
production based on the number of tons mined or processed per year.

Commodity
Rank Commodity Name SIC Code

1

0 N N W AW N

Question

6. Identify the most advanced processing state for each commodity that is shipped from the
facility by its state of processing, according to the following system:

Commodity Processing Specify
Rank State Other

A Raw Ore (no milling or preparation) 1
B Crushed 2
C Ground 3
D Concentrated (cleaned) 4
E Roasted 5
F Other 6

7 -

8 -

w
(=,



APPENDIX B (CONT.)

Question
7. Approximately how many years has this facility been involved in any mining or milling activity?
— — — Years (If “unknown” code “998")

Question

8. Record the approximate number of workers currently employed in each of the following types of subunits,
by shift, divided by production and maintenance.

PRODUCTION (SHIFTS) MAINTENANCE (SHIFTS)
Subunit Name 1 2 3 4 1 2 3 4
Underground mining
Underground shop
Underground mill
Open pit e e mm Mmoo Com o
Surface shop operation
Surface crushing operation
Surface grinding operation e e e e M e
Surface flotation and reagents
Surface miscellaneous
Surface mill operation
Coal preparation plant

Question

9. How many people are on your payroll for all shifts at the present time? Include all production,
maintenance, and administrative workers.

— — — — —-—

— — —— — —

Question
10. Has this facility any formal agreement with the employees conceming occupational health?

1 Yes
2 No



APPENDIX B (CONT.)
MEDICAL SERVICES

Question
11. Is there a formally established health unit at this facility?

Yes, physician in charge

Yes, registered nurse in charge

Yes, licensed practical nurse in charge
Yes, other in charge

No

VA WN -

Question

12. Do you have on your payroll one or more on-site physicians to give your employees
medical care?

1 Yes, full-time
2 Yes, part-time
3 No

Question

13. Do you have a formal arrangement with any outside source (physicians or clinics) to give your
employees access to the care of a physician for health-related problems (as opposed to care for
traumatic injury)?

Yes, physician will travel to this facility on call

Yes, at clinic (not at this facility)

Yes, physician is based at this facility either full or part-time
No

W N -

Question

14. Estimate the average number of physician hours that are devoted to the care of employees at
your facility per week.

— —_hours per week (If “unknown” code “998")

Question

15. Does this facility have one or more nurses on the payroll to provide care for employees?
1 Yes
2 No(Code a “0” in the blank for N/A in question 16)

Question

16. How many registered nurses and licensed practical nurses are on the payroll at this facility, and
who provide direct care for your employees?
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Question

17. Estimate the average number of nursing hours that are devoted to the employees of your
facility per week.

__ _hours (f “unknown” code “998")

Question

18. Do you provide the following examinations or tests to all or to selected groups of employees on
a periodic basis?

Yes,
Yes, Yes, for
All All Selected
Exec. & Production Mgmt and or
Yes, Mgmt Workers Production
No All Only Only Workers
Ophthalmology 1 2 3 4 5
Audiometric 1 2 3 4 5
Blood tests 1 2 3 4 5
Urine tests 1 2 3 4 5
Pulmonary function 1 2 3 4 5
Chest X-rays 1 2 3 4 5
Allergy/Sensitization 1 2 3 4 5
Immunizations (flu, etc.) 1 2 3 4 5
Question
19. Before new employees are hired
or placed, are they required to
take a medical examination? 1 2 3 4 5
Question
20. Do you record health
information about a new
employee on some regular
form? 1 2 3 4 5
Question
21. Do you require medical
examinations of your
employees who return
to work after an illness? 1 2 3 4 5
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Question
22. Do you require medical
examinations of your
employees when their
employment is

terminated? (Exit
examination) 1 2 3 4 5

Question
23. How long are medical records and other health information records retained?

_ — _Years (If “forever” code “999")
(f “unknown” code “998")

INDUSTRIAL HYGIENE PRACTICES

Question
24. Has your facility received industrial hygiene services on a consulting basis during the past 12 months?

Yes, from government sources

Yes, from non-government sources

Yes, from both government and non-government sources
No

BWN -

Question

25. Do you employ full-time individuals at this facility whose major responsibilities are in the area of
prevention of illnesses?

Yes, but not a certified industrial hygienist.

Yes, a certified industrial hygienist.

Yes, both certified and non-certified industrial hygienists.
No (Code a “0” in the blank for N/A in question 26)

W N
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Question

26. How many full-time occupational health specialists are employed at this facility?
__Total

N/A

For each of those individuals, please write in the appropriate activity number from the activity
clusters listed below:

CLUSTER NO.
Individual #] - A: Administers (directs, manages)
plans and develops programs,
Individual #2 advises top level management.
Individual #3 B: Inspects work place to identify
hazards, investigates to
Individual #4 determine the cause of illnesses.
Individual #5 C Analyzes plans or specs. to
identify hazards, develops
Individual #6 operating procedures to control
hazards.
Individual #7
D: Provides education and training.
Individual #8

: Performs and analyzes tests to
Individual #9 monitor for the presence of
dusts, gases, etc.

Individual #10
F. Performs engineering design to
Individual #11 control hazards.
Individual #12
Question

27. Do you have a program under which you regularly or periodically monitor the presence of physical
agents such as heat, vibration, radiation, noise, or other types of physical agents?

1 Yes (Circle “I” or “2” for each physical agent listed below:)

Yes No
1. Heat 1 2
2. Vibration 1 2
3. Radiation 1 2
4. Noise 1 2
5. Other 1 2

2 No (Code a “0” in the blank for N/A in question 28)

4]
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Question
28. How long do you retain the records of the monitoring program?
__Years (If “forever” code “997)

(f “unknown” code “98")
N/A

Question

29. Do you have a program under which you regularly or periodically monitor the health-related presence of
fumes, gases, mists, dusts, or vapors?

1 Yes, we have a monitoring program (circle 1 or 2 for each agent listed below)

Yes No
1. Fumes 1 2
2. Gases 1 2
3. Mists 1 2
4. Dusts 1 2
S. Vapors 1 2

2 No(Codea “0” in the blank for N/A in question 30, 31, and 32)

Question
30. How is this monitoring conducted?

N/A

1 Sample collection with laboratory analysis (Code a “0" in the blank for N/A in question 31)
2 Direct-reading instruments
3 Both

Question

31. Which types of direct-reading instruments are used in the monitoring program? Circle “!” or “2” for
each type listed below:

N/A

Yes
Direct mass measurement tests
Fibrous aerosol monitors
Detector tubes
Infrared (I.R.) gas monitors
Ultraviolet (U.V.) gas monitors
Gas chromatograph monitors
Electrochemical monitors
Other “wet” chemical methods

NNNNNNNN%

e E i ol
— e peywt S P —
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Question

32. How long do you retain the records of the monitoring program?
NOTE: DO NOT ASK THIS QUESTION IN COAL MINES.
N/A

__Years (If “forever” code “997)
(f “unknown” code “98")

Question

33. Are there areas in this facility in which personal protective health devices or equipment are required or
recommended?

Yes, required

Yes, recommended

Yes, both

No (Code a “0” in the blank for N/A in questions 34, 35, 36, and 37)

W -

Question

34. Who has been designated to see to it that personal protective health devices and equipment are serviced
and maintained?

N/A

individual employees
employer representative

no one
other, specify

“nhshweo—

Question

35. In those instances where employees refuse to wear protective health devices or fail to wear them
properly, are corrective measures taken?

N/A

1 Yes

2 No(Code a “0” in the blank for N/A in Questions 36 and 37)
Question
36. Do those corrective measures involve economic penalties?

N/A

1 Yes
2 No{(Code a “0” in the blank for N/A in Questions 37)
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Question
37. Have any economic penalties been assessed in the past 12 months?
N/A

1 Yes
2 No, we know of no instances where violations of company policy have occurred within the
last 12 months.

3 No, although we know that there was at least one violation of company policy within the last
12 months.

GENERAL RECORDKEEPING AND MISCELLANEOQOUS INFORMATION

Question
38. How long are personnel records on terminated employees retained?
_ _ _Years(If “forever”, code “999”)
(If “unknown”, code “998")
Question
39. Do you keep employee absenteeism records?
Yes, showing specific nature of illness where appropriate
Yes, showing only the type of absence

Yes, without showing the type of absence
No

W -

Question
40. What is your rate of unscheduled absenteeism?

__days per employee per year (If "unknown”, code “998”)

Question
4]. What is your mmover rate among permanent employees in the non-administrative areas?

— _ _ % per year

Question
42. What year was your personne! record system begun?
Year system begun__ __ __ (If “unknown”, code “998~)
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Question

43. Which of the following items are contained in that system?
1 Social security number

Date of birth

Date(s) of employment with this facility

Jobs held at this facility

Employment history at other facilities

Sex of worker

~N N W e WN

Worker’s race

8 Worker’s home address

Question

44. Who is in the best position to provide information on the amount of each chemical or trade
name substance used at this facility per year? Will this person(s) be available later today or tomorrow?

The inventory contact person(s) is:

Question

45. List the names and the approximate percent composition of any minerals known to occur in the
material being mined.

Mineral Name Percent
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Question

46. If your mine uses diesel equipment in an underground location, when were the first diesel units brought
into the mine?

1 'We use no diesels in the underground locations of this mine.

2 Weuse diesels in underground locations of this mine, and the first diesel was brought into the
mine during __ __ _ .

(f “unknown” code “998”)
Question
47. Does this facility have any equipment that uses PCB-containing fluids?
1 Yes
2 No
3  Unknown
Question

48. Does this facility rotate shifts, and if so how often?

1 Yes, this facility rotates shifts on a basis.
2 No, this facility does not use shift rotation.

Question
49. Does this facility have a Labor-Management Health Committee?

1 Yes, we have a Labor-Management Health Committee.
2 No, we do not have a Labor-Management Health Committee.

Question

50. Could you provide me with a geologic description of the strata (or rock formation) in which this mine
operates?
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Question

51. If you have an assay laboratory, or if you have access to assay reports, then may I have as an
example a copy of each unique type of assay report?

1

Yes, we have an assay laboratory at this facility, but you may not have a copy of an
assay report.

Yes, we have an assay laboratory at this facility, and you may have a copy of an
assay report.

Yes, you may have a copy of each type of assay report, but we have no assay laboratory at
this facility. Our reports come from an off-facility laboratory.

No, we have no assay laboratory at this facility.
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APPENDIX C
DEFINITIONS, GUIDELINES, AND PROCEDURES FOR PREPARING AND CONDUCTING
THE NOHSM QUESTIONNAIRE

This appendix contains the definitions, guidelines, and procedures which the NOHSM surveyor followed for
preparing and conducting the questionnaire, but these guidelines were not given to mine management. The
information pertaining to each of the questions in this appendix is organized in the following manner:
Question Repeats the question and possible responses, as shown on the questionnaire.

Intent The purpose of the question, in terms of the information to be elicited from management.

Definition The explanation of the key terms or concepts in connection with the question.

Procedure Under this optional heading will be found the detailed instructions that may be necessary to
properly fill out the more complicated portions of the questionnaire.

Inclusions Explanations and/or examples of situations, conditions, events, etc., to be included as the possible
response(s).

Exclusions Explanations and/or examples of situations, conditions, events, etc., to be excluded as the possible
response(s).

48



APPENDIX C (CONT.)

Question

1.
2.

Card Code 1

Revision Code 010
Surveyor ID

Date Survey Started _ _ _ _ _ _ (mo/dayfyr)
MMDDYY

Facility Identification Number

123456

Intent

To specifically identify the NOHSM surveyor, the date that the survey was begun, and the unique
facility surveyed.

Definitions

The car code is preprinted in item number 1, and identifies the record format to be used in
computer processing of the Part I questionnaire. The revision code is pre-printed in item
number 2, and identifies the Part I questionnaire as a NOHSM form. The surveyor ID, date
survey started, and Facility Identification Number (FID) are as previously defined.

Inclusions

This data is entered for all facilities surveyed.

Exclusions

Not applicable.

Procedures

Not applicable.
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GENERAL FACILITY INFORMATION

Question
5. Rank the commodities produced at this facility from highest production to lowest production based on
the number of tons mined or processed per year.
Commodity
Rank Commeodity Name SIC Code

1

2

Intent

To determine the major commodities being produced at this facility.
Definitions

Commodity names are listed in Appendix C, Table CI.
Procedures

Only use commodity codes listed in Appendix C, Table C1. If the mine management lists a
commodity not listed in Appendix C, Table Cl1, then have them select the most appropriate
commodity from Appendix C, Table C1. If a commodity cannot be selected from Table C1, then
record the name given by mine management, and code a “99998"” under the SIC Code column
indicating that the commodity SIC code is unknown. Record the name of the commaodity with

the highest production rank in the row labeled Commodity Rank 1, the commodity with the

next highest rank in the row labeled Commodity Rank 2, etc. PRINT ALL WORDS IN CAPITAL
LETTERS.
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TABLE C1
MSHA SIC CODES AND ASSOCIATED MINERAL COMMODITIES

MSHA MSHA

SIC CODE MINERAL COMMODITY SIC CODE MINERAL COMMODITY
28191 Alumina (Mill)** 10990 Metal Ores, NEC+

10510 Aluminum Ore** 14994 Mica

10991 Antimony* 10615 Molybdenum

14591 Aplite 10616 Nickel*

14991 Asbestos 14990 Nonmetallic Minerals, NEC+
14720 Barite 13112 Oil Sand*

10992 Beryl 13111 Oil Shale

14741 Boron Minerals 14995 Peat (Before 1979)*

28193 Bromine* 14996 Perlite

14592 Brucite*® 14750 Phosphate Rock

32410 Cement 14792 Pigment Mineral

14790 Chemical and Fertilizer, NEC*+ 10993 Platinum Group

10611 Chromite* 14742 Potash

14590 Clay, Ceramic & Refractory, NEC**+ 14740 Potash, Soda & Borate Minerals, NEC*+
14550 Clay (Common)** 14997 Pumice

14530 Clay (Fire)** 14793 = Pyrites

11110 Coal, Anthracite 10994 Rare Earths

12110 Coal, Bituminous 28992 Salt (In Brine)*

10612 Cobalt* 28991 Salt (Evaporated)

10613 Columbium - Tantalum* 14760 Salt (Rock)

10210 Copper Ore 14410 Sand & Gravel

14593 Feldspar 14292 Sandstone (Crushed & Broken)
10610 Ferralloy Ores* 14114 Sandstone (Dimension)
14730 Fluorspar 14596 Shale (Common)

14531 Gamet* 14295 Silica Sand*

14992 Gemstones 10440 Silver Ores

14993 Gilsonite 14293 Slate (Crushed & Broken)
10410 Gold (Lode and Placer) 14115 Slate (Dimension)

14230 Granite (Crushed & Broken) 14744 Sodium Compounds

14111 Granite (Dimension) 14290 Stone, Crushed & Broken, NEC+
14920 Gypsum 14110 Stone, Dimension NEC+
28190 Industrial Chemicals, NEC*+ 14794 Strontium*

10110 iron Ore 14770 Sulfur*

14594 Kyanite 14960 Tale, Soapstone & Pyrophyllite
10310 Lead and/or Zinc Ore 10995 Tin QOre*

29900 Leonardite 10996 Titanium

32740 Lime 14294 Traprock (Crushed & Broken)
14220 Limestone (Crushed & Broken) 14116 Traprock (Dimension)*
14112 Limestone (Dimension) 14743 Trona

14791 Lithium 10617 Tungsten*

14595 Magnesite 10941 Uranium

10614 Manganese 10940 Uranium - Vanadium Ores
14291 Marble (Crushed & Broken) 10942 Vanadium

14113 Marble (Dimension) 14998 Vermiculite

10920 Mercury 10997 Zircon

*NOTE: Commoadity inactive during the NOHSM survey period. MSHA SIC Source is the technical documentation for the MSHA
address and employrment fie.

**NOTE: NIOSH combined the Alumina (M#) and Alumina (Ore) commodities into one commodity, Aluminum; and the three clay

+NOTE: NEC represents Not Elsewhere Classified.
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Question

6. Identify the most advanced processing state for each commodity that is shipped from the facility by its
state of processing, according to the following system:

Commodity Processing  Specify

Rank State Other

A Raw Ore (no milling or preparation) 1 _ .
B Crushed 2 _ _
C Ground 3 - -
D Concentrated (cleaned) 4 _ o
E Roasted 5 _ -
F Other 6 _ _

7 - e —(——

s — ————

Intent

To characterize the extent of processing applied to the commodities listed in response to
Question #5.

Inclusions

Many commodities have terms more specific to certain types of processing. Enter any term preferred
by the company as code F and record the term on the blank line provided labeled as “Specify Other”.

Exclusions
None

Procedures
For each ranked commodity listed in Question #5, enter the most advanced processing code (A-F) for
that commodity. All commodities may not be processed to the same degree. Record only the

processing state of the commodity being processed at the time of the survey. If they are not
currently processing a commodity at the time of the survey, record what they last processed.
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Question
7. Approximately how many years has this facility been involved in any mining or milling activity?
— — _ Years (If “unknown” code “998")
Intent
To determine the length of time that this facility has been used for the same basic type of work.
Definitions
This activity is not restricted to the current major activity at the facility. For example, if the
facility began as a mine in 1930, but in 1950 a major mineral processing plant was built, and
today 80% of the activity revolves around the mineral processing plant, then use the 1930 date
in calculating the years of activity.

Inclusions

In the situation where information is not available as to how long this activity has been carried
out in this facility, use the earliest date indicated by the person who is being interviewed.

Exclusions
Not applicable.
Procedures

Always round up to the nearest whole number. For example, if the response is given as 3.25
years, enter the number as “4”.
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Question

8. Record the approximate number of workers currently employed in each of the following types of
subunits, by shift, divided by production and maintenance.

PRODUCTION (SHIFTS) MAINTENANCE (SHIFTS)

Subunit Name 1 2 3 4 1 2 3 4
Underground mining
Underground shop e e
Underground mill
Open pit S
Surface shop operation
Surface crushing operation
Surface grinding operation
Surface flotation and reagents
Surface miscellaneous
Surface mill operation
Coal preparation plant e e Ml Ll
Intent

To describe the employment pattern of the major subunits of the facility from the viewpoint of the

management personnel being interviewed. To guide the surveyor during the walk-through as to the major

subunits and the numbers of production and maintenance workers and shifts at each subunit. To assist the

surveyor in determining whether more than one shift must be surveyed. This information is to be used

during the computer editing of the walk-through data to ensure all locations have been surveyed, and all of

the workers have been accounted for at each location.
Definitions

Shift is defined as the working period for the employees and may be more or less than eight hours in
length per day.

Production shifts are those shifts during which material is being mined, and the workers assigned to the
production category are primarily involved in production activities, although they may perform minor
maintenance tasks.

Maintenance shifts are those shifts during which machinery is being repaired, lubricated, and prepared
for production activities. If the maintenance shift normally performs these functions during the first part of
the maintenance shift, and then produces a product, then the shift should be coded as a maintenance shift.

Open Pit includes all types of surface mines.



Procedures APPENDIX C (CONT.)

Enter the response given by management in response to this question. Enter nothing for any subunits
with no employees on one or more shifts. For those facilities that have unusual shifts (e.g., four-day
work week or three-day work week), explain the irregularities on the back of a Part III form. Code
all shop operations under production unless the shift is a maintenance shift.

Question

9. How many people are on your payroll for all shifts at the present time? Include all production,
maintenance, and administrative workers.

Males
Females
Total

Intent

To determine the total number of employees working in the facility being surveyed, and to determine
the number of males and females.

Definitions
People, as used in this question, refers to employees of the facility who are paid directly by the
facility. This definition includes members of labor organizations who are working under union
contract between the mining company and the union.

Inclusions
Include full-time and part-time personnel who are paid directly by the facility. Include maintenance
and repair personnel and janitorial staff. Include individual consultants working directly for the facility.
Include those personnel who may work solely on a commission basis. Include contract workers who are
a part of routine mine operations. Include administrative personnel assigned to the facility being
surveyed.

Exclusions

Do not include persons working at another mine site, if that site is not a part of the facility being
surveyed.

Question

10. Has this facility any formal agreement with the employees concerning occupational health?

1 Yes
2 No
Intent

To assist in determining the relationship between agreements concerning occupational health and the
existence of health services.
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Definitions

An agreement is any document formally agreed upon with employees or their designated
representative.

Inclusion
Union and non-union related agreements.
Exclusions

Any agreement which is not written and signed by representatives of both parties to
the agreement.

MEDICAL SERVICES
Question

11. Is there a formally established health unit at this facility?

1 Yes, physician in charge
2 Yes, registered nurse in charge
3 Yes, licensed practical nurse in charge
4 Yes, other in charge
5 No
Intent

To determine if there is a company policy to maintain basic health resources or capabilities at
the facility site.

Definitions

Health unit suggests that a specific work area or portion of the facility has been reserved solely
for the examination and/or treatment of employees and that there is a permanent staff (either
full-time or part-time) responsible for operating this unit.

Physician refers to a person who possesses a state or federal government-recognized medical
degree, such as an M.D. or D.O., and is licensed to diagnose and treat diseases and disorders of
the human body or a particular disease, age, or occupation group.

Registered Nurse (RN) is a person meeting the educational, legal, and training requirements to
practice as required by a state board of nursing.

Licensed Practical Nurse (LPN) is a person who meets the requirements of the state for such a
designation, and is licensed by the state.

Facility being surveyed means all mine property covered by the MSHA mine identification
number assigned to this facility.

Inclusions

When more than one response applies, use the lowest applicable code number. For example, if
a physician is in charge two days a week and a nurse is in charge the other days, code the response
as “I ’l.
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Exclusions
Do not count, as a health unit, a resting room that is reserved for female employees as required under
certain federal and/or state regulations. Exclude the situation where a room is used to store first-aid
supplies and no one is assigned the responsibility for providing health care to employees. Do not include
situations where rooms are reserved for specific purposes other than basic health care (for example, a
room used only for audiometric testing).

Procedures
If a “paramedic™ is in charge, then “4” should be coded.

Question

12. Do you have on your payroll one or more on-site physicians to give your employees medical care?
1 Yes, full-time
2 Yes, part-time
3 No

Intent

To determine if the facility employs a physician for the purpose of providing the employees with access to
the care of a physician.

Definitions
Physician: See Question #11.
Full-time: At least one individual on duty during all hours of operation of the facility.

Part-time: At least one individual is designated, but such individuals are not on duty during all hours of
operation of the facility.

Exclusions
Exclude all physicians who are not engaged in the direct provision of medical services to the employees.
Do not include any physicians whose primary responsibility is other than direct health care. Exclude all
physicians provided by a third-party provider under contract to the facility.

Question

13. Do you have a formal arrangement with any outside source (physicians or clinics) to give your
employees access to the care of a physician for health-related problems (as opposed to care for

traumatic injury)?

1 Yes, physician will travel to this facility on call

2 Yes, at clinic (not at this facility)

3 Yes, physician is based at this facility either full- or part-time
4 No
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Intent

To determine if formal arrangements for medical care are provided for facility employees and
the type of arrangements used in the provision of such care.

Definitions
Physician: See Question #11.
Inclusions

Include only those arrangements made by the facility’s management. If more than one arrangement
was made, use the arrangement with the lowest coding number. For example, if it is determined that
a physician will travel to the facility on call and that a formal arrangement exists with an outside
clinic, the proper response is “/”. A medical center should be considered a clinic. Include general
health programs such as mental health and substance abuse.

Exclusions

Do not include medical service arrangements provided by unions, associations or other groups
unless a formal arrangement exists with the facility’s management. Exclude emergency

treatment in a hospital. Exclude Blue Cross/Blue Shield type third-party payment plans. Exclude
arrangements required by regulation, such as the NIOSH mandated X-ray program for coal miners.

Procedures
If the facility has no direct formal arrangement with a physician (codes 1, 2, or 3), but does,
as a policy, pay medical bills incurred by employees at a physician of the employee’s choice,
then code “2” (yes, at clinic) is the proper response.

Question

14. Estimate the average number of physician hours that are devoted to the care of employees at your
facility per week.

__ __ __ bours per week (If “unknown™ code “9987)
Intent

To determine the aggregate level of physician effort provided to the facility.
Definitions

Physician: See Question #11.

Inclusions

When Question #12 is answered by Code 1 or 2, include an average weekly figure based upon
the last 12 months or the best available estimate.

Include the physician hours, if available, spent with the employees when the response to
Question #13 is either Code 1, 2, or 3. If the response to Question #13 is Code 2 due to a facility
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policy of paying the medical bills incurred by an employee with a physician of the employee’s
choice, the company is at least indirectly aware of physician hours devoted to the employees of
the facility, resulting in a positive numerical response to this question.

Exclusions

Do not include times spent by physicians in the facility, other than that spent caring for the
employees. For example, physicians involved in medical research would not be counted.

Question

15. Does this facility have one or more nurses on the payroll to provide care for employees?
1 Yes
2 No (Code a “0” in the blank for N/A in question 16)

Intent

To determine if nursing services are available to employees on a regular basis through direct
employment of a nurse or nurses.

Definitions
Nurse (RN and LPN): Defined in Question #11.

Regular basis refers only to situations where a nurse is scheduled to be on duty at periodic
intervals throughout the week.

Inclusions

Include registered licensed practical nurses specifically assigned to provide nursing services to
the facility’s employees on a regular basis.

Exclusions

Do net include nurses on the facility’s payroll whose job function does not involve taking care
of the facility’s employees.

Do net include student nurses, or other paramedical personnel undergoing on-the-job training.

Do not include visiting nurses from corporate headquarters even if “detailed” or “assigned” to this
facility for long periods of time. Do net include visiting nurses from city, county, state, and other
government agencies.
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Question

16. How many registered nurses and licensed practical nurses are on the payroll at this facility, and
who provide direct care for your employees?

N/A

RN
LPN__
Intent
To determine the number of different individual nurses employed at this facility.
Inclusions
Include all categories specified in Question #15.
Include all nurses who are employed by the facility and are giving nursing aid to employees.
This also includes those nurses who may not be present at the facility. Example: Nurses who
visit sick employees should be included. Include supervisory nurses.

Exclusions

Do not include nurses who may be employed by the facility but do not perform nursing services
for the employees.

Do not include visiting nurses from city, county, state, and other government agencies. Do mot
include visiting nurses from corporate headquarters even in those circumstances where the
nurses have been “detailed” or “assigned” to this facility for long periods of time.

Do not include nurses supplied under contract with a third party provider, or through an
arrangement not made by management.

Question

17. Estimate the average number of nursing hours that are devoted to the employees of your facility
per week.

_ ___ hours (If “umknown” code “998")
Intent

To determine the aggregate level of medical nursing effort provided to the facility.
Definitions

Nurse: Defined in Question #15.
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Inclusions
Include the hours spent by all categories of nurses. Include the time of nurses who provide
nursing services on a contract basis. Include the time of nurses from corporate headquarters
who are assigned to provide nursing services to this facility.

Include the time of other nurses providing care to employees if the facility, as a policy, pays for
such nursing service. This may occur regardless of the coded response to Question #15.

Exclusions

Do not include nursing hours that may be devoted to facility employees when the nurses are
employed by a government agency.

Exclude the time of nurses not spent in the provision of medical care. Example: full-time nurse
who is assigned to teach sanitation techniques to neighborhood improvement group.

Do not include visiting nurses from city, county, state, and other government agencies.

Question

18. Do you provide the following examinations or tests to all or to selected groups of employees on a
periodic basis?

Yes,

Yes, Yes, for

All All Selected

Exec. & Production Mgmt and or

Yes, Mgmt Workers Production
NO Al Only Only Workers

Ophthaimology 1 2 3 4 5
Audiometric 1 2 3 4 5
Blood tests 1 2 3 4 5
Urine tests 1 2 3 4 5
Pulmonary function 1 2 3 4 5
Chest X-rays 1 2 3 4 5
Allergy/Sensitization 1 2 3 4 5
Immunizations (flu, etc.) 1 2 3 4 5

Intent

To determine the number of facilities that have a preventive medical program: for their employees,
and the types of examinations or tests provided.
Definitions

All: When an employer provides an examination to each employee within a designated type (every
employee, executive and management, production workers) without regard to that employee’s exposure
to potential occupational safety and health hazards. Selected: When an employer provides an
examination to some of, but not all of the employees.
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NOTE

MSHA regulations require audiometric testing only in those coal mines in which employees have had
previous over-exposures to noise.

MSHA regulations require all underground coal mines to provide chest X-rays to all
production employees who want them.

These definitions apply equally to the code responses for Questions #18 through #22.
Inclusions
As listed.
Exclusions
Not applicable.
Procedures
At coal mines, the surveyor shall code “chest X-ravs” as category 4, without asking the coal mine
representative. 'When the response refers to employees in certain occupations (for example,
maintenance personnel) and also managers, use the Code “5”.
Question
19. Before new employees are hired
or placed, are they required to
take a medical examination? 1 2 3 4 ]

Intent

To determine the number of facilities that examine the status of an employee’s health at the
time of his joining the organization, or of placing him in a new position.

NOTE

MSHA has no regulations for either coal or metal and non-metal mines requiring medical
examinations prior to hiring or placement.

Definitions
Medical examination means those tests, procedures, and observations of an employee’s health
status that are performed by, or under the supervision of a physician. This includes a consultation
and evaluation review process of those tests and procedures by a physician. Physician is defined in
Question #11.

Inclasions

Include all types of examinations. This could be just a basic interview session with a physician or a
comprehensive physical examination involving X-rays, blood, urine, and other laboratory tests, etc.
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Include examinations performed by an employee’s private physician when the results of the
examination are submitted to the facility’s management.

Sight screening tests, color blindness tests, and/or audio screening tests are to be included when the
results are supervised by a physician.

Exclusions

Do not include examinations of a health nature which are not performed by or under the supervision
of a physician.

Question

20. Do you record health
information about a new

employee on some regular
form? 1 2 3 4 5

Intent

To determine if the facility records health information about new employees and to determine for
which type of new employees such information is recorded.

NOTE

MSHA has no regulations for either coal or metal and non-metal mines requiring the mine operator
to record health information about new employees.

Definitions
Health information refers to any data regarding an employee’s health. Regular form is any
type of documentation which is standardized and is retained as part of the employee’s file or as
part of his medical history.

Inclusions

Include all written records of information, including responses to questions pertaining to the
employee’s health as long as the recording process is consistent for the designated employee

group.

Information that is obtained from pre-employment physicals or detailed medical histories should
be included.

Include any kind of information that is retained concerning employee’s health. For example, a
recorded question which asks: “How is your health’™ and to which the reply is “good, fair, or
poor” should be included.
Include any information about physical defects of a new employee.

Exclusions
Do not include situations where medical information is obtained from employees, but is not

retained in the files as a permanent record. Exclude information on physiological tests when obtained
for other than health purposes.
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Question
21. Do you require medical
examinations of your
employees who return
to work after an illness? 1 2 3 4 5
Intent
To determine the level of medical care provided by the facility.
NOTE

MSHA has no regulations in either coal or metal and non-metal mines requiring the mine
operator to require medical examinations of employees who return to work after an illness.

Definitions
Medical examination is defined in Question #19

Return-to-work refers to a medical examination that is required when an employee returns to
work after an absence due to illness or injury.

Inclusions
Include situations where a facility policy may not cover all employees. For example, if the
facility requires the special medical examinations only for employees in certain occupations, or
requires them only for certain categories of absence, a positive response should be recorded.

Include those situations where the examination is not performed at the facility but the employee submits
a written statement that their personal physician considers the employee fit to return to work.

Exclusions

Do not include situations where the returning employee may voluntarily visit the facility’s
medical unit or their own physician. Require is the key word.

Question

22. Do you require medical
examinations of your
employees when their
employment is
terminated? (Exit
examination) 1 2 3 4 5

Intent

To determine the level of medical care provided by the facility.
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NOTE

MSHA has no regulations in either coal, metal, or non-metal mines requiring the mine operator to
provide medical examinations of employees when their employment is terminated.

Definitions

Exit Examination: A medical examination that is performed when a worker’s employment at the
facility is ended.

Inclusions
Include all examinations, complete or partial, performed by or under the supervision of a physician.
Exclusions

Do not include situations where the terminating employee may voluntarily visit the facility’s
medical unit or their own physician. Require is the key word.

Question
23. How long are medical records and other health information records retained?

__ __Years (If “forever” code “999")
(f “unknown” code “998™)

Intent

To determine the facility’s policy with respect to the retention of personal health and
medical records.

NOTE

MSHA has no regulations in either coal, metal, or non-metal mines requiring the mine operator
to retain medical and health information records for any length of time.

Inclusions
Include records that are kept at the facility or corporate headquarters.
Exclusions
Exclude personnel systems and timekeeping systems unless they make specific provision forthe

inclusion of medical and health-related records. Exclude records kept by private physicians,
clinics or hospitals.
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INDUSTRIAL HYGIENE PRACTICES
Question

24. Has your facility received industrial hygiene services on a consulting basis during the
past 12 months?

1 Yes, from government sources
2 Yes, from non-government sources
3 Yes, from both govenment and non-government sources
4 No
Intent

To determine if the facility has received industrial hygiene advice or consultation from outside
sources during the past 12 months.

Definitions
Industrial Hygiene: See Question #25.

Consulting Basis: Advice, consultation, or services obtained from persons not employed at
the facility.

Inclusions

Include visits from federal, state, and local governmental authorities where the consulting was
provided as a service and was not for reasons of compliance or enforcement of health standards.
Include visits from corporate headquarters personnel if they conducted an industrial hygiene
walk-through investigation or on-site inspection. Include consultation from specialists
employed by insurance companies.

Exclusions
Exclude visits from federal, state, and local government agencies made for the purpose of

compliance or enforcement. Exclude all inspections and visits not conducted on the behalf of
facility or corporate management such as those conducted on the behalf of the unions.
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Question

25. Do you employ full-time individuals at this facility whose major responsibilities are in the area of
prevention of illnesses?

Yes, but not a certified industrial hygienist.

Yes, a certified industrial hygienist.

Yes, both certified and non-certified industrial hygienists.
No (Code a “0” in the blank for N/A in question 26)

Wi

Intent
To determine if the facility employs individuals whose primary responsibilities are to prevent illnesses.
Definitions

Diness Prevention: That art which is devoted to the recognition, evaluation, and control of occupational
health hazards. Illness prevention activities include, but are not limited to: recognition of environmental
conditions and stresses associated with work and work operations, the evaluation, on the basis of training
and experience and with the aid of quantitative measurements, of the magnitude of these stresses in terms
of potential impairment of the employee’s health and well-being; prescribing methods to control, eliminate,
or reduce such stresses, collecting samples of dusts, gases, and other potentially toxic workplace materials
for analysis; evaluating the adequacy of ventilation around certain work areas; and developing education
programs for employees.

Industrial Hygienist: Person whose primary responsibilities include the recognition, evaluation, or
control of occupational health hazards.

Certified Industrial Hygienist: An industrial hygienist who has completed the requirements of the
American Board of Industrial Hygiene, Akron, Qhio.

Inclusions

Include in the “illness prevention” category, all persons with job titles such as Industrial Hygienist,
Industrial Health Engineer, Environmental Health Engineer, Health Specialist, etc. if they are responsible
for performing health-related duties as more than 50% of their job.

Exclusions

Exclude all personnel involved in the direct delivery of medical care. Do net include doctors, nurses or
paramedics who spend less than 50% of their time in the illness prevention activities described above.
Exclude all federal, state, and local government officials; they are not full-time employees of the facility.
Exclude all visiting corporate headquarters personnel, even in those situations where such personnel have
been “detailed” or “assigned” to work at the facility for long periods of time.

Procedures

The thrust of this question is to determine if such personnel are employed at the facility. If

none are employed, circle “no” (code response “4”) and a “0” for Question #26 and skip to
Question #27. If the answer is “yes”, determine in which category (certified or non-certified) the
company employs individuals. If unable to classify, or if the facility employs people in both
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categories, circle “yes, both certified and non-certified”, (code response “3”) and proceed to
Question #26. If classification is possible, circle the appropriate response code, and proceed to
Question #26.

Question
26. How many full-time occupational health specialists are employed at this facility?
—  Total
N/A

—

For each of those individuals, please write in the appropriate activity number from the
activity clusters listed below:

CLUSTER NO.
Individual #1 _ A: Administers (directs, manages)
plans and develops programs,
Individual #2 __ advises top level management.
Individnal #3__ B: Inspects work place to identify
hazards, investigates to
Individual #__ determine the cause of
illnesses.
Individual #5 __
C Analyzes plans or specs. to
Individual #6 __ identify hazards, develops
operating procedures to
Individual #7 _ control hazards.
Individual #8 _ D: Provides education and training.
Individual #9 E: Performs and analyzes tests to
mouitor for the presence of
Individual #10 __ dusts, gases, etc.
Individual #11 __ E Performs engineering design to
control hazards.
Individual #12
Intent

To determine the number of individuals involved in the preventive aspects of occupational
health at this facility, to categorize them in general terms, and to describe their major duties.

Definitions
For definitions of health (illness prevention) see Questicn #25. A full time occupational health
specialist is an employee who spends more than 50% of their time on illness prevention activities.
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Inclusions

Inclusions are the same as in Question #25.
Exclusions

Exclusions are the same as in Question #25.
Procedures

Enter the total number of persons on the appropriate line. For each individual enter the cluster
letter which best describes the major portion of their duties.

Question

27. Do you have a program under which you regularly or periodically monitor the presence of
physical agents such as heat, vibration, radiation, noise, or other types of physical agents?

1 Yes (Circle “I” or “2” for each physical agent listed below:)

Yes No
1. Heat 1 2
2. Vibration 1 2
3. Radiation 1 2
4, Noise 1 2
5. Other 1 2

2 No (Code a “0” in the blank for N/A in question 28)

Intent

To determine the existence of a company policy in maintaining a program for the monitoring of
certain physical agents as part of its occupational health program, and the awareness of
management of potentially hazardous physical agents.

NOTE

MSHA regulations require the monitoring of noise at intervals of at least every six months for
each miner and worksite for all coal mining facilities.

MSHA regulations require the monitoring of radiation in all underground uranium mines, and in all
other mines where radon daughter-produced radiation has equaled or exceeded a 0.1 working level.

Definitions

Regularly or Periodically monitor applies only to established programs which monitor environmental
levels of physical agents on a regular and/or predictable basis.

Other refers to any physical agent management claims to monitor that is not a form of heat, Svibration,
radiation, or noise.
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Inclusions

Include tests with instruments only when the intent of the tests is to determine if employee
health is potentially at risk.

Include tests performed by outside consultants at the direction of management, such as
contract monitoring.

Include both compliance and non-compliance measurements.

Exclusions

Do not include any measurements that are simply measuring process conditions or arny
environmental measurements which are done where no employee exposures could potentially
exist. For example, the measuring of temperature and humidity inside a sealed vessel in a
process loop should not be counted. Exclude measurements that are taken for the sole reason
of determining if a fire or explosion potential exists.

Do not include those monitcring tests that are not routinely performed. For example, special
monitoring of new machines during the start-up and initial use stages should not be included.

Exclude monitoring tests where industrial hygiene is not part of the rationale behind the conduct
of the tests, such as monitoring of vibration or heat conditions for sensitive equipment.

Procedures
The surveyor shall code the responses for radiation as “yes” (circle code 1) for all underground
uranium mines, without asking the mine representative.

Question

28. How long do you retain the records of the monitoring program?
____Years df “forever” code “99™)

Qf “unknown” code “98”)
N/A

Intent
To determine the length of time that the company retains the records from its program of monitoring
physical hazards.

Exclusions

Use same exclusions as in Question # 27.
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Question

29. Do you have a program under which you regularly or periodically monitor the health-related
presence of fumes, gases, mists, dusts, or vapors?

1 Yes, we have a monitoring program (circle 1 or 2 for each agent listed below)

Yes No
1. Fumes 1 2
2. Gases 1 2
3. Mists 1 2
4. Dusts 1 2
5. Vapors 1 2

2 No (Code a “0” in the blank for N/A in questions 30, 31, and 32)

Intent

To determine the existence of a company policy in monitoring certain conditions for the protection
of the employees, and the awareness of management to potentially hazardous substances.

NOTE

MSHA regulations in coal, metal, and non-metal mines require the monitoring for methane gas, but not
in the health hazard concentration range. The methane monitoring is conducted in the explosive gas
range, and is conducted for safety reasons that are unrelated to health concerns.

MSHA regulations require monitoring for coal mine dust in all underground coal mines. MSHA
regulations also require monitoring for coal mine dust in all surface mining facilities, but the MSHA
District Manager must withdraw this requirement if the operator is able to maintain continuing
compliance with the applicable respirable dust standard during at least a one-year period.

Definitions

Regularly monitor applies only to established programs which monitor levels of chemical materials
on a regular, predictable basis.

Inclusions

Include tests taken with instruments only where the intent of the tests is to determine if employee’s
health is potentially at risk.

Include situations where the facility’s management has the monitoring perforrned by someone other
than the facility’s management, such as monitoring by contract. Include monitoring programs
established and/or conducted by or for the facility’s insurance carriers provided they are performed
regularly or periodically. NOTE: A “Yes” response should be coded if the program includes any part
of the facility.

Exclusions
Do not include any measurements that are simply measuring process conditions or any environmental

measurements which are done where no employee exposures could potentially exist. For example, the
measuring of temperature and humidity inside a sealed vessel in a process loop should not be counted.
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Exclude measurements that are taken for the sole reason of determining if a fire or explosion potential
exists.

Exclude monitoring for methane gas in coal, metal, and non-metal mines in which the
monitoring is conducted in the explosive gas range, with the purpose of preventing explosiomns.

Do not include those monitoring tests that are not routinely performed. For example, special
monitoring of new machines during the start-up and initial use stages should not be included.

Exclude monitoring tests where industrial hygiene is not part of the rationale behind the
conduct of the tests, such as monitoring of dust conditions for fire insurance reasons or
monitoring of process conditions.
Exclude all programs conducted by federal, state, or local governmental agencies and officials,
exclude any one-time studies of the facility or areas within the facility. Exclude all non-periodic
consultations by consultants, insurance carriers and others.

Procedures

If the mine monitors for any of the above agents, circle the 1 beside the yes, and proceed to
circle the 1 (for yes) or the 2 (for no) for each agent as appropriate.

The surveyor shall code the response for dusts by circling the 1 for all coal mines, without asking this
question of the coal mine representative.

If a given agent is not monitored, then the surveyor should circle 2 for that agent.

If none of the agents are monitored, circle the 2 beside the word “No”.

Question
30. How is this monitoring conducted?

N/A

1 Sample collection with laboratory analysis (Code a “0” in the blank for N/A in question 31)
2 Direct-reading instruments
3 Both
Intent
To categorize the normal pattern of monitoring for this facility.
Inclusions
Inclusions are noted in Question #29.

Exclusions

Exclusions are noted in Question #29.
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Question

31. Which types of direct-reading instruments are used in the monitoring program? Circle “I” or “2” for
each type listed below:

N/A

g
2

1. Direct mass measurement tests
2. Fibrous aerosol monitors

3. Detector tubes

4. Infrared (I.R.) gas monitors

5. Ultraviolet (U.V.) gas monitors
6. Gas chromatograph monitors

7. Electrochemical monitors

8. Other “wet” chemical methods

[ e e e I el Bl
mnwuummw?

Intent
To categorize the current practices of the facility with regard to direct-reading instrumentation.
Procedures
Make sure that either “yes” or “no” (code response “/ ”or “2") is circled for each applicable
nstrument type.
Question
32. How long do you retain the records of the monitoring program?

NOTE: DO NOT ASK THIS QUESTION IN COAL MINES.
N/A

___ Years (If “forever” code “99™)
(f “unknown” code “98”)
Intent

To determine the length of the time that the company retains the records from its program of
monitoring fumes, gases, mists, dusts, etc.

NOTE
MSHA requires that dust sample records for samples taken in the exhaust air to be retained for 2 years.

MSHA requires that personal dust sample records be retained until the person would have been 75 or
until 2 years after the person’s death.

Procedures

For coal mines, the surveyor shall enter “CO” to designate the regulatory requirements.
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Question

33. Are there areas in this facility in which personal protective health devices or equipment are required or
recommended?

Yes, required

Yes, recommended

Yes, both

No (Code a “0” in the blank for N/A in questions 34, 35, 36, and 37)

o W -

Intent

To determine the facility management’s policy towards the use of personal protective devices
and equipment.

NOTE
MSHA regulations require personal protective devices only in those areas cited for over-exposure to
some health hazard.

Definitions

Required means that there is a formal company policy that some or all employees rust use personal
protective devices as a condition of employment. This policy may or may not be enforced.

Recommended indicates that the facility’s management encourages employees to use personal
protective devices but it is not & condition of employment.

Personal protective health devices and equipment include, but are not limited to, ear plugs, gloves,
rubberized clothing, welding helmets, and/or goggles, and respirators.

Inclusions
If only one work area or department requires or recommends the usage of personal protective devices,
the response should be coded “I” or “2”, as applicable. If a facility has some areas that recommend
usage and some areas that require usage, the response should be coded “3”. Include respirators.

Include only personal protective devices or equipment used for health hazards as opposed to safety
hazards.

Exclusions
Exclude cases where personal protective gear is worn because an employee wants to do so -- but use of
protective devices is not required or recommended by the employer. The response in such cases should
be coded “4”.

Do not include safety equipment, such as hard hats, safety shoes or glasses.

Procedures

If the response to Question #33 is “no”, skip to Question #38.
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Question

34. Who has been designated to see to it that personal protective health devices and equipment are serviced
and maintained?

N/A

individual employees
employer representative
both

no one

other, specify

N bW -

Intent

To determine if formal responsibility has been assigned to an individual or individuals for maintaining
personal protective health devices and equipment in proper operating order.

NOTE

MSHA regulations only require that personal protective health devices be clean and sanitary.
They do not specify who is to maintain them in that condition, nor do they have any requirement
that the personal protective device be in proper operating order.

Definitions

Servicing and/or maintaining refers to such activities as cleaning or changing filters or cartridges in
respirators, repairing straps of safety goggles or face shields, filling of air tanks, repairing of broken
lenses, etc.

Personal protective health devices are defined in Question #33.
Inclusions

“Designated” is the key word in Question #34. If the employer has directed the employees to
maintain their own equipment and provides cleaning apparatus and work space, the response is
coded “1”. If the employees normally maintain their own equipment, but they have not been
specifically charged or directed by management, the response would be coded “4”. If the
employer has established procedures whereby a union or a governmental agency is to maintain
the equipment, the response should be coded “5™ with an explanation entered on the “specify”
line. If the employer has assigned a specific employee to maintain personal protective devices
for all employees, then code “2”.

Exclusions
Not applicable.
Procedures
If items 1 through 4 do not apply, code 5 and specify who maintains the equipment on the line

following the word “specify”. If both the individual employees and another person(s) maintain
the equipment, then circle 1 for the individual employee.
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Question

35. In those instances where employees refuse to wear protective health devices or fail to wear
them properly, are corrective measures taken?

N/A

1 Yes
2 No(Codea “0” in the blank for N/A in Questions 36 and 37)

Intent

To determine if the employer has a functioning system of corrective actions for improper
wearing of protective health devices, equipment or clothing.

Definitions

Corrective action is formal action by plant management personnel against the individual
involved.

Improper means wearing of non-functional clothing or devices, including respirators rendered
non-functional due to improper facial fit.

Inclusions

Include such actions as personnel actions (transfer, removal, suspension, etc.). Exclude labor union
sanctions against the employee.

Exclusions
Corrective counselling is not considered a corrective measure.
Procedures

If the response to Question #35 is “no”, skip to Question #38.

Question
36. Do those corrective measures involve economic penalties?

N/A

1 Yes
2 No(Codea “0” in the blank for N/A in Questions 37)

Intent

To determine the extent to which employees are penalized by the employer because of failure to
comply with facility requirements for proper wearing of protective clothing, devices, and equipment.
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Definitions

Economic penalties are defined as official disciplinary actions taken by management which result
in a financial loss to the affected employee, either directly or indirectly.

Inclusions
Include all official disciplinary actions which result in financial penalties to the employee. Such
actions include fines, dismissal, reduction in work hours, reassignment or transfer (at a lower wage
rate), suspension, loss of seniority credits, loss of shift differential, etc.

Exclusions

Exclude all actions which are not taken on behalf of plant management, such as labor union
sponsored sanctions or fines against the employee.

Do not include medical or related costs incurred by the individual as a consequence of the improper
wearing of protective devices, clothing or equipment, i.e., the costs to the employee purchasing
skin lotion because he was not wearing chemical resistant gloves.

Procedures

This question is asked only if the response to Question #35 is “yes”. If the response to Question
#36 is “no”, skip to Question #38.

Question

37. Have any economic penalties been assessed in the past 12 months?

N/A
1 Yes
2 No, we know of no instances where violations of company policy have occurred within the
last 12 months.
3 No, although we know that there was at least one violation of company policy within
the last 12 months.
Intent

To determine whether formal corrective actions involving economic penalties have been taken
in the last 12-month period as a result of employee refusal to wear protective health devices, or
employee failure to wear such devices properly.

Definitions
Economic penalties are defined in Question #36.

Inclusions
As in Question #36.

Exclusions
As in Question #36.

Procedures

This question is asked only of those who respond affirmatively to Question #36.
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GENERAL RECORDKEEPING AND MISCELLANEOUS INFORMATION

Question
38. How long are personnel records on terminated employees retained?

__ Years (If “forever”, code “999")
(f “unknown”, code “998")

Intent

To determine the length of time records on terminated employees are kept by the company.
NOTE

MSHA has no requirement for the retention of personnel records on terminated employees.
Inclusions

Include all recordkeeping systems which identify an individual and provide personal data about
that individual.

Exclusions

Exclude recordkeeping systems that only identify a group of people collectively. Exclude medical
recordkeeping systems.

Question
39. Do you keep employee absenteeism records?

Yes, showing specific nature of illness where appropriate
Yes, showing only the type of absence

Yes, without showing the type of absence

No

& W -

Intent

To determine if the facility’s management keeps any absenteeism records and, if they do, at what
level of detail.

Definitions

Employee absenteeism records refers to that information kept by management concerning the
failure of employees to report to work when scheduled.

Exclusions

Do not include those records required to be kept by OSHA, MSHA, or State regulations.
Procedures

Ask the management representative the question, “Do you keep employee absenteeism records?”

If the response given is not adequate to determine the proper code, additional questioning will
be necessary.
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For example, the response may simply be “ves”. In this case ask, “Do these records show the
specific nature of sickness?” If answered “yes”, code a “I”; if not, ask, “Do these records show
the nature of the absence?” If answered “yes”, then code a “2”. If answered “no”, the proper
code will be “3”.

If the legal requirements are unknown, then circle 1 through 4 as appropriate.

Question
40. What is your rate of unscheduled absenteeism?
—_ __ __ days per employee per year (If unknown, code “998”)

Intent

To determine the absenteeism rate for the establishment due to illness or injury. This number
will later be compared to various other facility information to see where correlation might exist.

Definitions

Unscheduled absenteeism is defined as the failure of employees to report to work
when scheduled.

Rate is defined as the number of days per year per employee.
Inclusions
Include only those days where the absence is due to illness, injury, or failure to report to work.
Exclusions
Do not include those days where the absence is due to vacation, jury duty, pre-arranged
personal leave, matemity leave, strikes, layoffs, work cancelled due to the weather, etc. If the
only rate known by the company includes any of these items enter the response “998”.
Procedures
Where the interviewee says he does not know the absenteeism rate, the interviewer should ask
if the information is available from another individual or from the facility’s personnel records.
If the information is available from these sources, the interviewer should request that the
information be obtained. Round answers up to the nearest whole number. For example, if the
response is given as being from 4.5 to 5.4 days per year, the response should be coded “5”.

Where an employer provides a percentage rate, multiply that percentage by “240” work-days to
determine the days per year per employee. If the absentee rate is not known, enter the code “998”.
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Question
4]1. What is your turnover rate among permanent employees in the non-administrative areas?
% peryear
Intent
To determine an overall turnover rate for employees engaged in non-administrative jobs.
Definitions

Permanent employees are employees expected to be retained on a long-term basis (more than
1 year).

Non-administrative is defined as those jobs and positions which are directly engaged in the
production, packaging, inspection, and shipping departments of the company. Do not include
outside salespersons in this figure.

Inclusions
Include any permanent employee who is not an executive or a manager who works directly in
the production, packaging, and shipping/receiving areas of the facility at least 50% of their
work day.

Exclusions
Exclude temporary and seasonal employees from this calculation. Also exclude all executives
and managers who do not work directly in the production, packaging, or shipping/receiving
areas of the facility for at least 50% of their work day.

Procedures

The most recent 12 month data should be used.

Question

42. What year was your personnel record system begun?
Yearsystembegun___ (If “umknown”, code “998")

Intent

To determine the year when personnel related data was first collected at this facility. This
information will be used in planning epidemiology studies.

Definitions
Personnel record system is as defined in Question 38.
Procedures

Enter the earliest year for which systematic information was gathered and is now held for all
employees.
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Question

43. Which of the following items are contained in that system?
1 Social security number

Date of birth

Date(s) of employment with this facility

Jobs held at this facility

Employment history at other facilities

Sex of worker

Worker’s race

@ 3 & W A W N

Worker’s home address
Intent

To determine what specific personnel-related data is contained within the personnel record
system. This information will be used in planning epidemiology studies.

Definitions
Personnel record system is as defined in questions 38.
Inclusions

Include items from all previous personnel systems that are still maintained and available for
future research.

Procedures

Circle the numbers corresponding to those items contained in the personnel record system.

Question

44. Who is in the best position to provide information on the amount of each chemical or trade
name substance used at this facility per year? Will this person(s) be available later today
or tomorrow?

The inventory contact person(s) is:
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Intent

To determine the name of a knowledgeable person who is available to answer questions about how
much of each chemical or trade name product are used per year at this facility.

Procedures

Do not list the name of anyone unavailable for interview.

Question

45. List the names and the approximate percent composition of any minerals known to occur in the
material being mined.

Mineral Name Percent
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Intent
To determine the name and concentration of any minerals known to occur in the material being
mined. This information will be used by NIOSH chemists during the analysis of the bulk settled
dust samples.

Procedures

Round up all numbers to the next higher whole value. For example 0.0]1 would be 1 and 98.99
would be 99.

Question

46. If your mine uses diesel equipment in an underground location, when were the first diesel units
brought into the mine?

1 We use no diesels in the underground locations of this mine.

2 We use diesels in underground locations of this mine, and the first diesel was brought
into the mine during ___

(If “wnknown” code “998™)
Intent
To determine the year when the first diesels were brought into the mine.
Procedures

If there are no underground locations at the mine, code “1.”

If in the past, diesel equipment was used, but is currently no longer used, also code “1.”

Question

47. Does this facility have any equipment that uses PCB-containing fluids?

1 Yes

2 No

3 Unknown
Intent

To determine the prevalence of equipment using PCB-containing fluids in the mining industry.

Inclusions

Specific equipment using PCB-containing fluids in the mining industry are transformers, Joy
Miner Models CU43 and 9CM, Joy Loader Models 14 and BU 10, and electrical capacitors.

83



APPENDIX C (CONT.)
Procedure

Unknown should be coded only as a last resort, after the surveyor has made several attempts to
obtain a yes or no answer from management.

If a power company owned PCB-containing transformer is located on mine property and this
information comes to the surveyors attention from any source (mine management, personal

observation, power company representative, union representative, or any other source), then the
surveyor should answer this question with a “yes”. Any PCB-containing equipment that is owned by an
outside firm should be coded as a “yes ”, regardless of who maintains it.

Question
48. Does this facility rotate shifts, and if so how often?

1 Yes, this facility rotates shifts on a basis.
2 No, this facility does not use shift rotation.

Intent
To determine the prevalence and frequency of shift rotation in the mining industries.
Procedures
Circle the number “1” and code a time period in the blank if the facility rotates shifts. For example,

if the facility rotates shifts anywhere on a 30 day basis, then circle “7” and code “3¢ day” in
the blank space.

Question
49. Does this facility have a Labor-Management Health Committee?

1 Yes, we have a Labor-Management Health Committee.
2 No, we do not have a Labor-Management Health Committee.

Intent

To assist in determining the relationship between labor-management health committees and the
existence of health services.

Definitions

Labor-Management means a formal committee composed of worker and management
representatives.

Formal means both labor and management recognize the existence and function of
the committee.

Procedures
Circle the appropriate code (1 or 2).
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Question

50. Could you provide me with a geologic description of the strata (or rock formation) in which
this mine operates?

Intent

To describe the geologic formation in which the mine operates. To assess the utility of other
sources of geologic formation information.

Procedures

Enter key words from the response so as to describe the geologic formation.

Question

51. If you have an assay laboratory, or if you have access to assay reports, then may I have as an
example a copy of each unique type of assay report?

1 Yes, we have an assay laboratory at this facility, but you may not have a copy of an
assay report.

2 Yes, we have an assay laboratory at this facility, and you may have a copy of an assay report.

3 Yes, you may have a copy of each type of assay report, but we have no assay laboratory at
this facility. Our reports come from an off-facility laboratory.

4 No, we have no assay laboratory at this facility.
Intent

To assist the NIOSH laboratory in analyzing settled dust samples obtained during the walk-through
survey.

Procedure

If a copy of the assay report is not available on-site, then do not attempt to obtain a copy from
some off-site facility.
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PRODUCT USE TERMS (PUTs)

There were two types of product use terms (PUTs) which were coded during the NOHSM survey: APUT for
each inventoried item which described the mining facility’s primary use of thatitem; and a PUT for each
potential exposure that described how the product was used at that particular worksite where the potential

exposure occurred.

Abrasion Resistant Material
Abrasive, Belt
Abrasive, Blasting
Abrasive, Block
Abrasive, Carrier
Abrasive, Cupstone
Abrasive, Disk
Abrasive, Grinding
Abrasive, NEC
Abrasive, Shot
Absorbent

Accerlator

Acid, Battery

Acid, NEC

Acid, Organic
Acoustical, Plaster
Acoustical, Spray
Activator

Additive, Chemical Process
Additive, Concrete
Additive, Cooling Rust inhibitor
Additive, Cooling System
Additive, Flux

Additive, Fuel

Additive, Ink

Additive, Laundry
Additive, Motor Oil
Additive, NEC
Additive, Oil

Additive, Paint
Additive, Septic Tank
Additive, Soil

Adhesive

Adjuster, PH

Agent, Anti-Bacterial
Agent, Anti-Caking
Agent, Anti-Foaming
Agent, Anti-Fogging
Agent, Anti-Scaling
Agent, Anti-Splattering
Agent, Anti-Static
Agent, Anti-Sticking
Agent, Blasting

Agent, Bleaching
Agent, Bluing

Agent, Chelating
Agent, Chemical Fixing
Agent, Coloring

Agent, Curing

Agent, Dechlorinating

Agent, Defoamer
Agent, Dehydrating
Agent, Deliming
Agent, Descumming
Agent, Desensitizing
Agent, Dissolving
Agent, Extraction
Agent, Filter Binding
Agent, Fixing NEC
Agent, Foaming
Agent, Leaching
Agent, Leavening
Agent, Neutralizing
Agent, Oxidizing
Agent, Reducing
Agent, Releasing
Agent, Shrinking
Agent, Solder Reflow
Agent, Staining
Agent, Sterlizing
Agent, Tanning
Agent, Tinting

Agent, Vuicanizing
Agent, Waterproofing
Agent, Wetting
Aggregate

Aid, Filter

Alcohol, NEC
Alcohol, Denatured
Algicide, NEC

Alloy, NEC

Analytical Nitrate, NEC
Analyzer, Gas
Analyzer, Oxygen
Antibiotic, NEC
Antifreeze, Alr Brake
Antifreeze, Alrline
Antifreeze, Automotive
Antifreeze, Compressor
Antifreeze, Gasoline
Antifreeze, NEC
Antifreeze, Radiator
Antifreeze, Windshield
Antioxidant, NEC



Base

Belt Dressing
Binder

Brakes, Equipment
Braze, Brd

Braze, Bri

Braze, Brt

Braze, NEC
Brazing Rod

Brick

Brightener

Brush, Carbon
Brush, Wire

Buffer

Cable Preparation Kit
Cable Splice
Calibrating Solution
Calibration Gas
Carbons, Lighting
Carmmier

Catalyst

Cement, Alumina
Cement, Belt Splicing
Cement, Contact
Cement, Insulating
Cement, Masonry
Cement, NEC
Cement, Pipe
Cement, Pipe Thread
Cement, Plastic
Cement, Portiand
Cement, Pvc
Cement, Rubber
Cement, Splicing
Cement, Topping
Ceramic, NEC
Chalk

Chemical, NEC
Clay, Colloidal
Clay, NEC

Cleaner, Abrasive
Cleaner, Acid
Cleaner, Acidic
Cleaner, Alkaline
Cleaner, Automotive
Cleaner, Basic
Cleaner, Battery
Cleaner, Bowl
Cleaner, Brake
Cleaner, Carburetor
Cleaner, Carpet
Cleaner, Caustic
Cleaner, Chiorinated
Cleaner, Contact

Cleaner, Cooling System

Cleaner, Drain
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Cleaner, Electrical Contact
Cleaner, Engine
Cleaner, Fabric

Cleaner, Filter

Cleaner, Floor

Cleaner, Fuel

Cleaner, General
Cleaner, Glass

Cleaner, Hand

Cleaner, Masonry
Cleaner, Metal

Cleaner, NEC

Cleaner, Oven

Cleaner, Phalanges
Cleaner, Plastic
Cleaner, Pvc Pipe
Cleaner, Radiator
Cleaner, Respirator
Cleaner, Rock

Cleaner, Rubber
Cleaner, Shower
Cleaner, Tile

Cleaner, Tire

Cleaner, Type

Cleaner, Upholstery
Cleaner, Window
Cleaner, Wood

Clutch Lining

Clutch Pad, Automotive
Coagulant

Coating, Abrasion Resistant
Coating, NEC

Coating, Protective
Coating, Roof

Collector

Commutator Stone
Compound, Anti-Offset And Smooth Lay
Compound, Anti-Scaling
Compound, Anti-Seize
Compound, Anti-Skid
Compound, Anti-Wear
Compound, Backing
Compound, Balancing
Compound, Belt Splicing
Compound, Boiler Water Treatment
Compound, Bonding
Compound, Buffing
Compound, Capping
Compound, Caulking
Compound, Chocking
Compound, Drawing
Compound, Dust Control
Compound, Etching
Compound, Expansion
Compound, Finishing
Compound, Galvinizing



Compound, Gasket
Compound, Gear
Compound, Glazing
Compound, Grinding
Compound, Heat Shield
Compound, Heat Sink
Compound, Heat Transfer
Compound, Joint
Compound, Lapping
Compound, Lining
Compound, Masking
Compound, Moiding
Compound, Mounting
Compound, NEC
Compound, Packing
Compound, Patching
Compound, Pipe Joint
Compound, Pipe Thread
Compound, Plating NEC
Compound, Polishing
Compound, Potting

Compound, Radiator Leak Stopping

Compound, Retaining
Compound, Rubbing
Compound, Shielding
Compound, Sizing
Compound, Steam Cleaning
Compound, Stripping
Compound, Sweeping
Compound, Tempering
Compound, Tinning
Compound, Tire Mounting
Compound, Troweling
Compound, Wallboard
Compound, Water Treatment
Compound, Wire Pulling
Compressed Gas
Conditioner, Air Brake
Conditioner, GC-Column
Conditioner, Ink
Conditioner, Leather
Conditioner, Metal
Conditioner, NEC
Conditioner, Paint
Conductor

Construction Material
Coolant

Crayon

Cream, Barrier

Cream, Electrode
Cream, Skin

Cutting Rod

Cutting Wheel

Cyanide Antidote
Deemulsifier

Deicer
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Delay

Deodorant
Depressant

Descaler

Desiccant

Detector Tube
Detergent

Developer, NEC
Developer, Starter
Disc, Brake

Disc, Cutting

Disc, Fiber Cutting
Disc, Flapper
Disinfectant
Dispersant

Dope

Drier, Ink

Drder, NEC

Drier, Paint

Dry Fluid Coupler
Duster

Dye, Azoic

Dye, NEC

Electrode Filling Solution
Electrolyte

Emulsifier

Equalizer, NEC
Eradicator

Explosive, Boosters
Explosive, Connector
Explosive, Detonator Cord
Explosive, Detonator NEC
Explosive, Igniter Cord
Explosive, Lead Lines
Explosive, NEC
Extender

Extender, Pigment
Eyewash

Fertilizer

Fiberglass

Fiberglass Fabric
Fiberglass Repair Kit
Filler, NEC

Filler, Shock Absorber
Filter Media

Fire Extinguisher

Fire Retardant
Fixative, Photographic
Flint

Flocculant

Floor Patch

Floor Seal

Flow Enhancer

Fluid, Automotive Power Steering

Fluid, Battery
Fluid, Brake



Fluid, Copy Machine
Fluid, Correction
Fluid, Corrosion
Fluid, Cutting
Fluid, Drilling
Fluid, Duplicator
Fluid, Grinding
Fluid, Hydraulic
Fluid, Layout
Fluid, Manometer
Fluid, Starting NEC
Fluid, Steering
Fluid, Tapping
Fluid, Tinning
Fluid, Torque
Fluid, Transformer
Fluid, Transmission
Flux, Brazing

Flux, NEC

Flux, Soldering
Flux, Tinning

Flux, Welding
Fragrance

Freon

Freshener, Air
Frother

Fuel

Fumigant
Fungicide
Fumiture Polish
Fuse

Gasket, Liquid
Gasket Material
Gear Dressing
Gel, NEC

Gelatin

Germicide

Glass, Borosilicate
Glass, NEC
Gloves, Asbestos
Gouging Electrode
Gouging Rod
Graphite

Gravel

Grease

Grout

Gum

Hardener

Heat Treating Chemical
Herbicide

Honing Stone
Homn, Air
Hydraulic Hoses
Igniter

Indicator

Inhibitor
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Ink, Copying

Ink, Drawing

Ink, Instrument

Ink, Lithographic
Ink, Marking

Ink, Metal Marking
ink, NEC

Ink, Printing

Ink, Recorder

Ink, Screen Process
Ink, Stamping

Ink, Stencil

Ink, Writing
Insulation

Kerosene

Lab Gas

Lacquer

Latex

Laxative

Lighter

Limestone

Liniment

Lining, Rubber
Lotion, NEC
Lubricant, Cable
Lubricant, Drill Steel
Lubricant, Gear
Lubricant, Molybdenum Based
Lubricant, NEC
Lubricant, Open Gear
Lubricant, Silicone
Lubricant, Wire Pulling
Marker

Mastic

Metal

Metal Shrinking Gas
Moisture Barrier
Moisture Displacer
Moisturizer

Mold Cover

Mold Release
Mulich

Nutrient Media

Oil, 2-Cycle Motor
Qil, Air Tool

Qil, Animal

Qil, Compressor
Qil, Creosote

Qil, Crusher

Oil, Cutting

Qil, Cylinder

Qil, Drill

Qil, Electric Machine
Qil, Fuel

Oil, Gauge

Oil, Gear



Oil, Generator
Oil, Honing

Oil, Hydraulic
Qil, Insulating
Qil, Linseed
Oil, Lube

Oil, Machine
Oil, Mineral

Oil, Motor

Oil, NEC

Oil, Penetrating
Oil, Pine

Oil, Pneumatic
Oil, Pump

Oil, Quenching
Oil, Rock Drill
Oil, Spindle
Oil, Tapping
Oil, Transformer
Oil, Tung

Oil, Turbine
Ointment
Oxygen Scavenger
Packing Stick
Paint

Patching Material
Patching Spray
Penetrant
Preservative
Pesticide
Petroleum Jelly
PH Control

PH Regulator

Photographic Chemical, NEC

Photographic Developer
Photographic Fixer
Photometer Standard
Pigment

PIP (Product "Produced in Plant”)

Pipe

Plasma Arc Cutting Gas
Plaster

Plastic

Plastic Body Filler
Plastic, Shrink Wrap
Plasticizer

Plating Solution
Polish

Polish, Rock
Polishing Stone
Polishing Wheel
Polymer

Porcelain

Powder, Body
Power, Conductive
Powder, Cutting

APPENDIX D (CONT.)

Powder, Talcum
Powder, Tracing Cloth
Precipitant
Preservative
Primacord

Primer

Promoter
Propellant, Aerosol
Propellant, NEC
Protectant

Pumice

Putty

Radioactive Isotope
Raw Material

Reagent, Analytical NEC

Reagent, Biological
Reagent, Control
Reagent, Flotation
Reagent, NEC
Reagent, Pre-Mixed
Reagent, Titration
Reducer, NEC
Reducer, Paint
Regractory Material
Refrigerant
Remover, Film
Remover, Flux
Remover, Gasket
Remover, Grease
Remover, Ink
Remover, Moisture
Remover, NEC
Remover, Paint
Remover, Rosin
Remover, Rust
Remover, Scale
Remover, Scratch
Remover, Spot
Remover, Stain
Remover, Tar
Repellant, Animal
Repellent, Insect
Repellent, NEC
Resin

Retarder

Rubber

Rust Preventative

Sand Paper

Sand, Silica Free
Sanitizer

Sealant
Sensitizer, NEC
Sharpening, Stone



Shellac

Shielding Gas
Shock Absorber Gas
Sieve, Molecular
Silica Gel
Soapstone

Softener

Soldering Paste
Soldering Rod
Solvent

Spackle

Stabilizer

Stain

Standard

Starch

Stimulant

Stripping Solution
Surfactant

Tallow

Thickener

Thinner

Tire Weight

Toner, NEC

Toner, Photographic
Traction Material
Treatment Boiler Water Chemical

APPENDIX D (CONT.)

91

Treatment, Dust Mop
Treatment, Metal Surface
Treatment, Steam Line Chemical
Treatment, Water Pump
Treatment, Wood Surface
Turpentine

Unknown

Vamish

Vehicle, Pigment
Vehicle, Rubber

Water Detector

Water Softener
Waterproofing Agent
Wax, Floor

Wax, Paraffin

Weld Cloth

Welding, NEC

Welding, Powder
Welding Rod

Welding, Wire

Wire

Wire Cable

Wire Wheel

Wood

Wood Filler

Wood Preservative



APPENDIX E
DEFINITIONS, GUIDELINES, AND PROCEDURES FOR CODING
PHYSICAL AGENT POTENTIAL EXPOSURES

This appendix contains the definitions, guidelines, and procedures which the NOHSM surveyor followed for

coding physical agent potential exposures.
Definitions

Physical agent potential exposures are defined as noisy, or hot, conditions, as exposure to vibration, or vari-
ous types of radiation, or magnetic fields, or as exposure to sudden changes in air pressure.

Procedure

Potential exposures to physical agents will be identified by the surveyor by observing the worker performing
various operations, by questioning the worker about the different operations the worker performs, and by

questioning labor and management representatives.

Physical agents pose some difficulty to the NOHSM surveyor in that they usually cannot be identified by
means of a label or trade name. The following physical agents will be subject to coding in NOHSM as poten-

tial exposures:

Physical Agent Variation Code

Temperature Temperature (process related) TP
Temperature (underground strata) TU

Vibration Segmental body vibration Sv
Whole body vibration wv

Noise NL

Electromagnetic Radsation Laser LS
Ionizing radiation IN
Microwave MW
Ultraviolet uv
Other oT

Guidance for each of those physical agents follows:

1. Temperature

The NOHSM will not attempt to document tempera-
ture extremes due only to natural climate. All other
sources of temperature extremes will be documented.
The sources to be documented by NOHSM will be
process-related or will result from heat-bearing
underground rock strata. Exposure to industrial
processes which create heat exposure will be com-
mon; however, hot conditions resulting from under-
ground rock strata will be relatively rare.

a. Temperature-Process Related (TP):

In any mining site surveyed during NOHSM, where
an industrial process creates a temperature extreme
to an employee work group, this potential exposure
should be recorded. Examples of equipment and
processes around which this exposure will poten-
tially occur include various types of kilns and dry-

ing ovens, calcining operations, mineral roasting,
sintering, and evaporating processes. Surveyors
should use their judgement in observing processes,
as well as inquiries of workers, in determining
whether potential exposure to a temperature
extreme should be recorded. The surveyor should be
alert for processes which are genuinely uncomfort-
able to be near for more than a few minutes. In addi-
tion, the surveyor should question workers in the
vicinity as to whether their job is perceived as
“hot”. Keep in mind that the ternperature extreme is
meant to indicate a relatively uncomfortable opera-
tion, not just “warm to the touch”. For those cases
in which a process contributes to the temperature
extreme along with the natural climate, the
NOHSM surveyor should record a process-related
exposure.

b. Temperature-Underground Strata (TU)
In carrying out NOHSM, an occasional underground
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mine will be surveyed which is characterized by
strata which creates a hot working environment.
Where such a mine or condition is encountered by a
surveyor, potential exposure to this type of heat
exposure should be recorded. Mine management
and workers should be questioned to identify under-
ground mine areas which are naturally hot and to
identify exposed workers.

When the NOHSM surveyor is in doubt as to
whether a potential exposure to a temperature
extreme should be recorded, the workers’ response
to inquiries should be followed.

In all cases where a temperature extreme has been
recorded the surveyor must determine whether the
exposure is full- or part-time and whether any con-
trols are intended. Controls to temperature extremes
include rest periods, drinking water, special cloth-
ing, fans, air cooling or heating, humidity controls,
and shielding equipment for radiant heat.

All entries of temperature extreme must be fol-
lowed by a note (NTE) statement describing the
source of the temperature extreme. The description
should include type of equipment, any temperature
or humidity data readily available, and further
description of controls.

2. Vibration

Potential exposures to vibrations will be found in
most mines. NOHSM entries will be made in two
categories; segmental and whole-body vibration.
For both of these categories, vibration is controlled
by means of isolation; i.e., padding or vibration
damping. The deciston to record a potential expo-
sure to vibration is to be based on surveyor obser-
vation and questions asked of the workers. A typical
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