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PREFACE

This is one of a series of instruction guides developed to help in-
structors in the presentation of health and safety training courses to the people
in the metal and nonmetal mining industry. The course is intended to train
company personnel in the use of the survey handbooks. Normally it will be
the mine safety officers who perform these s‘urveys. This training will be in-
valuable to them when performing surveys of above ground metal and nonmetal
mining and processing work areas for inhalation hazards. The guide contains
three sections: Suggestions to the instructor, an introduction to the course
stating its objective and recommended class time, and the text of the course.
Standard 8 x 10 transparencies have been prepared for use by the instructor.
Other training aids required for the course consist of sampling équipment which
is used in the demonstrations.



SUGGESTIONS FOR THE INSTRUCTOR

This course is designed as a mutual endeavor between trainees and
instructor, In a sense, it is a "'graduate' course, providing additional informa-
tion on general subjects that the trainees already have some fundamental know-
ledge about. It can only be successful if a sense of mutual cooperation is estab-
lished immediately at the start of the training period. Too often resentment
about extra study reacts negatively on the ability to learn.

To this end, the course is not designed as a series of lectures to be
read or recited to the trainees. Such a procedure could only be destructive.
Rather, the course is set up to provide the instructor with the basic materials
he is to present, but the actual technique of presentation is left up to the instruc-
tor; he alone can tell from the start what type of class he is facing, what their
attitudes may be, and what their reactions prove to be.

Frequent emphasis is made on the need for class discussion. Any
question dealing with the subject is legitimate food for consideration. THE MOST
EFFECTIVE WAY OF LEARNING IS TO SHARE EXPERIENCE. The instructor
is urged to solicit experience/response and to use it as much as possible in his
presentation of the material.

Frequent reference is made in the course to the handbooks. Be sure
to distinguish between the larger one entitled '"Handbook for Surveys for Inhala-
tion Contaminants in Above Ground Metal and Nonmetal Mining and Processing
Work Areas' and the condensed version. The trainees should become familiar
with these documents, should constantly refer to them, and should recognize
them as vital tools in their work, Knowing how and when to use the handbooks

is as essential as learning the content of this course,



INTRODUCTION

The inhalatioh hazards which have been found in the above ground
metal and nonmetal mining and processing work areas include dusts, mists,
vapors and gases, During this course the students will learn how to sample
for harmful concentrations of these inhalation hazards. Most of the students
have some familiarity with the proper use of the sampling systems which will
be deécribed. These include the personal sampler system, detector tubes
and hand pumps.

The handbook entitled ""Handbook for Surveys of Inhalation Contam-
inants in Above Ground Metal and Nonmetal Mining and Processing Work Areas
has been developed to assist company safety officers (and their representatives)
to perform these surveys. The handbook should be provided to each student for
use as a manual during the course. Considerable detail has been included in
the handbook in order that it may guide the safety officers during their surveys
and assist them in interpreting the results from their determinations,

Purpose _

The purpose of this course is to provide company safety officers
with the knowledge necessary to perform surveys for inhalation contaminants
in the above ground metal and nonmetal mining and processing work areasV.
Goals and Methods | ,

The goals of this course are to assist company safety officers in:

1. Learning how to use the handbooks in performing surveys
for inhalation contaminants in above ground metal and
nonmetal mining and processing work areas.

2, Learning how to interpret the results of the detei'mina-
tions which are obtained. -

3. Learning how to select proper control measures for
hazardous situations,

The training methods employed will include lgcture-discussioxi and
‘demonstratioh iﬁeéhniqueé reinforced with the use of audig-»visual materials,  Class
participation should be encouraged for the motivation of interest and the further
development of concepts, |

Objectives_ ; ‘
The objectives of this course are to enable mine safety officers to:

,_3_



1. Develop the capabhility for performing surveys for
inhalation contaminants in above ground metal and
nonmetal mining and processing work areas.
2. Prevent exposures of workers to concentrations of
inhalation contaminants exceeding the standards by
utilizing appropriate control techniques when con-
taminants are found to exceed the standards listed
in the Code of Federal Regulations, Title 30, Chap-
ter I, Subchapter N, Part 55, Section 55.5 and Part
57, Section 57.5.
Time
The instruction time required to cover the materials in this course
will vary according to the instructor's needs. However, the recommended time
is a minimum of 12 hours.
Tools and Supplies Required

Items Number Required
Metal and Nonmetal Mine Inspector Inhalation One for each
student

Contaminants Handbook
Handouts 1 through 6 "

Instruction Sheets for Experi ments (see

Appendix) "

Personal Sampling Pump, MSA Type G 1

3' Sampling Hose with Clamp, Bendix

Catalogue No. 3900-908 1
- Personal Sampling Pump, Bendix Catalogue

No. 3900 1

Cassette with Weighed Membrane Filter,

MSA Catalogue No. 457193

Cyclone, MSA Catalogue No, 456228

Charcoal Tube, MSA Catalogue No, 459004
Charcoal Tube Holder, MSA Catalogue No, 459054
Gas Sampler, 12 cc, Bistable, Chemical Projects
Ltd., Toronto, Canada 1
Hand Pump, MSA Catalogue No. 83499 with

Instruction Sheet 1

[



Ttem_
Detector Tubes, MSA CO
No, 85976
Detector Tubes,; MSA CO, Catalogue
No. 919229
Detector Tubes, MSA Chlorinated Hydro-
carbons, Catalogue No, 88536
Pyrolyzer, MSA Catalogue No. 87505
with Instruction Sheet
Freon, 10 ml '

X Catalogue

Toluene, 10 ml
Pipette with Rubber Bulb
Beaker, 2 liter or coffee can, 2 lb,
Hand Pump, Drager Model No, 3l
with Instruction Sheet
Detector Tubes
Drager (5/a) Toluene, Catalogue
No. CH 23001
Drager (5/c) Carbon Monoxide,
Catalogue No, CH 20601
Rubber Hose, 1/4" ID, 4" length
Flow Meters
Matheson, 603 with Calibration Curve
Matheson, 601 with Calibration Curve
Charcoal Tube Plastic Cap with Both
Ends Open '
Marking Pen
Clipboard
Pocket Calculator

.Number Required

1 Box

1 Box

1 Box

1
1 bottle

1 bottle

1
1

1 box

1 box

1
1
1

1

Note this course must be taught by a qualified industrial hygienist

or safety officer. He should thoroughly review this course material before pre-

senting it, It is particularly important that he verify that all the trainiﬁg aids

(transparencies and sampling equipment ) are available, The instructor should

perform the demonstrations before class time. He may rearrange the material

in order to present it in a manner most suited to his desires. Also the instruc-

tor should keep abreast of current federal regulations to present this course in

the most updated form.

-



COURSE B-2
INSTRUCTOR'S TEACHING GUIDE

SURVEYING INHALATION CONTAMINANTS IN ABOVE GROUND
METAL AND NONMETAL MINING AND PROCESSING WORK AREAS

The purpose of this handbook is to train mine safety officers (and
their representatives) to recognize hazards from inhalation contaminants in
above ground work areas of metal and nonmetal mining and processing facili-
ties and to evaluate these hazards by collecting samples, making field deter-
minations and interpreting these results. Title 30, Code of Federal Regula-
tions,Part 55, Health and Safety Standards Metal and Nonmetallic Open Pit
Mines,and Part 57,Health and Safety Standards: Metal and Nonmetallic Under-
ground Mines required the mine operator to monitor his work areas for specific
contaminants after the operator receives written notification by the Secretary
or has '"'reasonable grounds' to believe that their airborne concentrations
exceed the standards. Generally the standards are those adopted by the American
Conference of Governmental Industrial Hygienists in ""Threshold Limit Values
of Airborne Contaminants (1973). Such action is necessary in order for these
work areas to be safe for the employees.

In the presentation of this course the handbook entitled '"Handbook
for Surveys of Inhalation Contaminants in Above Ground Metal and Nonmetal Min-
ing and Processing Work Areas will be used as a manual, This handbook was
developed to serve as a guide for safety officers when they are performing surveys
in the metal and nonmetal mining and processing areas. The handbook is intended
to be a reference which can be carried with the safety officer on surveys.

A health and safety survey is divided into 3 portions: recognition,
evaluation, and control. (Slide No. 1)

Recognition_

In order for an inspector to recognize hazardous situations involving
inhalation contaminants which require sampling, he should be thoroughly familiar
with all the activities associated with metal and nonmetal mining and processing
work a,reas. Obviously he must also be familiar with the candidate contaminants
.for each type of work area. Table 1 on page 4 of the handbook was pre-
pared as a check list to assist the safety officer in remembering the candidate
contaminants for each work operation and to serve as a check list indicating those

-6-



Elements of performing health and safety
surveys for hazardous situations: |

RECOGNITION
- EVALUATION

CONTROL
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which could require sampling, Coded designations which refer to Table 2 are
used for specific contaminants. The work areas listed in Table 1 cover those
in strip mining as well as in the above ground work areas for the underground
metal and nonmetal mines and the processing facilities, To familiarize the
students with the checklist (and Table 2), discuss the contaminants which are
listed for the following work functions:

Drying

Explosive Storage

Field Maintenance

Floating

Heavy Equipment Operation

Machinery Repair

Painting

Reagent Mixing
Emphasize that this checklist indicates the possible contaminants in each work
area. As additional contaminants are found for these work areas, they should
be added to the check list and also to Table 2.

To assist the inspector determine situations which should be sampled
for specific contaminants, we have provided the following basic rules which are
listed below and found on page 2 and 3 of the handbook:

1. A visible dust or fume cloud is present in the working

environment, In addition, there may be visible quan-
tities of settled dust in the work area.

2. A strong odor or eye irritation is noticed by the in-

spector upon entering the work area.

3. There is evidence of corrosion of ventilation systems

or other equipment in the work area,

4, Visible clouds are observed coming from poorly main-

tained ventilation systems such as holes in ducts.

5, The local ventilation system is not capturing all of the

contaminants which are produced by an operation.,

6. Chemicals are mishandled as evidenced by chemical

spills and careless handling of highly toxic materials.

-8~



7. Substances which are hazardous ﬁnder normal condi-
tions of control and handling such as carcinogens are-
located at the worksite.

8. Worker's comments and symptoms indicate exposure

to at least one contaminant. See Appendix 1.

9. Recognized hazardous situations are bresent such as
operations of internal combustion equipment, unvented
combustion heaters, or spray equipment to confined
areas., Another hazard would be the vapors in explo-
sive storage areas.

10, In cases of doubt concerning the use of the above rules
or in suspect situations not covered, tests should be
made,

The instructor should illustrate these rules with specific examples
from his experience. The students will not likely be familiar with the physical
forms and physiological effects of most of the contaminants listed in Table 2.
This information in addition to modes of entry for the contaminants is provided
in Appendix I of the 1arge handbook. Referring the students to this appendix,
present the p}iysical forms and physiological effects for carbon monoxide, carbon
disulfide, hydrdgen cyanide, stoddard solvent, welding fumes and welding gases,

It is helpful to the inspector to remember that the following contam-
inants have been found in metal and nonmetal inining and processing surface work
areas in concentrations exceeding their standards. These are listed on page 5
of the handbook and are presented below:

1, Welding fumes,

2, Fumes from metal cutting with torches.

3. Solvent vapors from degreasing operations.

For practice the instructor should show the basic rules or effects
which each of these contaminants would exhibit if their concentrations exceeded
their standards. For instance the production of welding fumes and fumes from
metal cutting torches illustrates Rule 1. Solvent vapors from degreasing opera-
tions illustrate Rule 2.

Although initial studies have not i.hdicated concentrations of airborne
asbestos dust which exceeded the standard for workers blowing dust from brake
drums or working near devices with exposed asbestos lined brakes, appropriate

respirators to be worn during these operations would be recommended.

-9~



Frequently the safety officers will encounter commercial materials
with compositions that cannot be determined readily, Several of these 'trade
name' products which have been encountered in above ground metal and nonmetal
mine surveys are listed in Appendix II, Their compositions are also listed in
this appendix,

When a suspicious material is encoumtered whose composition cannot
be determined from the information at hand, the safety officer should contact his
corporate officer, MSHA district office or Technical Support Center providing
them with the trade name of the material, the manufacturer's name and address
and any special precautions which are listed on the label or flyer for the material.

The chief result of the work which will be performed during the
Recognition Phase will be to list the candidate contaminants in each work area
which will be sampled during the Evaluation Phase. Usually one can list this
information on a copy of the checklist (Table 1).

Before starting the Evaluation Phase, the instructor should ask the
class for questions concerning the material previously covered. Use Slide No.
2 to summarize the Recognition Section,

Evaluation_

General -In this section we shall discuss the sampling and field
measurement techniques which are used to determine the atmospheric concentra-
tions of the candidate contaminants, In addition we shall discuss how these re-
gults are evaluated to determine if a violation -could be issued.

Using the list of candidate contaminants which was prepared in the
previous section, the safety officer should review the sampling systems and
sampling conditions for each contaminant, A minimum of 4 contaminants per
page of Table 2 in the large handbook should be reviewed. Formulas, Threshold
Limit Values or standards, most probable locations or tasks, and field sampling
or field determination methods should be covered. The instructor should also
make a special effort to mention contaminants which illustrate all the 8 notes
which are mentioned on page 11. It is likely that many of the students will be
unfamiliar with the meaning of most of the terms used here, Therefore, each
of these terms should be defined (described) briefly with the promise that they
will be covered in greater detail later in the course., All of these terms are de-
fined in Appendix III,

-10-



SLINE 2

STEPS IN RECOGNIZING AN INHALATION
| HAZARD

| .Use Table! to indicate candidate con’romlnom‘s |
1’or eoch work area.

2. Use Thumb Rules (page2- l) to disclose
- hazardous situations.

| 3. Use the List of Most Significant Confaminants
(page2-2) as a reminder to suspect these
particular contaminants.

4. Prepare a List of Suspicious Trade-Name
- Products with their addresses and send
this to MESA District Office or Techmcol
Center

-11-



Sampling Devices - These consist of two types: Sample collection

systems whose samples must be analyzed in a laboratory, and direct reading de-
vices, Examples of the first type are cassettes with membrane filters and
charcoal tubes, Detector tubes and direct reading instruments are of the other
type (direct reading instruments). When collecting respirable samples, the
safety officer should attach a cyclone upstream of the membrane filter to remove
- particles larger than 10 micrometers (um), Only particles whose diameters are
less than 10 um are retained by the lungs.

Personal Pumps - Only Bureau of Mines approved pumps should be

used with the above sampling systems, A list of the approved coal mine dust
sampler units is enclosed as Handout 1 which is enclosed. This handout should

be passed out and explained to the students. Show the students a personal sampler
system which consists of a cyclone, cassette with preweighed 5 um PVC filter

and a personal pump. This is the same system which inspectors routinely use

for dust sampling. In order for a cyclone to function properly, the pump should
operate at a flow rate of 2.0 liters per minute, The sampling period for res-
pirable dust samples is generally a complete shift., Using Slide No. 3, describe -
the components of the cyclone and its operation. Caution the inspectors against
dumping the large particles onto the filters by inverting the cyclones.

List the operating characteristics of the personal pump:

Flow Rate - 1/2 - 2 liters per minute

Typical Operating Period - 8 hours before recharging
is required.

Recharging Period - 16 or 64 hours.

Portability - It can be worn by an employee performing
his usual duties.

The flowmeters on the pumps must be calibrated for each type of
collector which is used. Wet test meters or soap-bubble meters are recommended
for the calibration of personal pumps, With both these. instruments, the time re-
quired for a known volume of air to be drawn through the collector by the pump is
determined, Slide No. 4 shows a sketch of a soap-bubble meter. The known air
volume is obtained having a soap-bubble pass between two markings on the burette.
The times (t) for this volume of air (V) to pass through the collector at various
pump flowmeter settings are recorded using a stop watch, The flow rate (FR) is
determined from the equation:

FR in liters per minute = V in liters
t in minutes

-12-



HANDOUT 1

COAL MINE DUST PERSONAL SAMPLER UNITS

The following coal mine dust personal sampler units are currently
approved by the U, S. Department of Health, Education, and Wélfare,
National Institute for Occupational Safety and Health, The approval num-
bers and the dates they were granted afe also listed:

1. Willson Model BC., Approval TC-74-014, issued to
Willspn Products Div,, ESB Inc., July 18, 1973,

2, MSA Model G, Approved TC-74-015, issued to Mine
Safety Appliances Co., August 8, 1973.

3. Bendix Micronair II, Approval TC-74-018, issued
to Bendix Corp., April 16, 1975,

4, Bendix Model C-115, Approval TC-74-019, issued to
Bendix Corp., April 16, 1975,

5. Bendix Micronair II with Koehler Connector. Approv-
al TC-74-020, issued to Bendix Corp. , April 16, 1975.

6. Bendix Super Sampler Models 30 and 31. Approval
TC-74-021 issued to Bendix Corp., July 7, 1975.

Names and Addresses of Manufacturers of Coal Mine Dust
Personal Sampler Units_

1. Bendix Corporation
1400 Taylor Ave.
Baltimore, Maryland 21204

2. Mine Safety Appliances Co.
201 North Braddock Ave,
Pittsburgh, Pennsylvania 15208

3. Willson Products Div,
ESB Inc,
P, O, Box 622
Reading, Pennsylvania 19603

-13-
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SLIDE 4
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The standard conditions are a temperature of 77°F and one atmosphere pressure
29, 92" of mercury. As long as the test conditions are between 90°F and 64°F
and 30.67" and 29.17" of mercury, these errors will be below 5%, If conversion
of the flow rate to standard conditions (FRSC) is desired, use the equation shown
in Slide No. 5.

Generally the sample collectors are placed in the worker's breathing
zone (within 36" of his mouth). While the sampler systems are being operated,
the safety officers should check them at frequent intervals to verify that,

the pumps are operating,

the filters have not been plugged by high dust concentrations and

the workers appear to be performing their duties as anticipated.

The flow rate during the sampling period is an average of that at the beginning
and end of this period.

The Sipin low-flow rate personal pumps Models SP-1 and SP-2 are
excellent for sampling organic vapors.

Show a Sipin pump with charcoal tube and holder. Use Slide No. 6
showing the Sipin pump, charcoal tube holder, and recharger being sure to point
out the air volume indicator (stroke counter), flow rate adjustment, charging
jack, and off-on switch, The primary advantage of low-flow rate pumps is that
they extend the time for collecting a 10 liter sample on a charcoal tube from 10
minutes (for MSA or Bendix personal pumps) to 200 minutes. The longer sampl-
ing time allows one to evaluate the worker's 8 hour exposure with fewer samples.
The Sipin pumps are portable, battery operated, and rechargeable. Be sure to
emphaéizé tthre stroke counter allows one to calculate the volume sampled in a
uniquev way.

-No. of Strokes x cc/stroke = Volume Sampled in cc

Explain that cc are cubic centimeters which are ~~1/1000 of

a liter.

The Sipin pumps must be calibrated for each type of collector which is used.
They shbuld be calibrated at several flow rates such as 25, 50 and 100 cubic cen-
timeters per minute,

Membrane Filters - As mentioned earlier the personal sampler sys-

tem consists of a cyclone, a cassette with a pre-weighed 5 ym PVC membrane
filter and a personal pump which is recommended for sampling fumes, mists,
and airborne dusts except for asbestos. The part numbers for these items which

are manufactured by MSA and Bendix are listed in the handbook on page 13.

-16-



© SLIDE 5

Vinliters 460+ Tin°F 299"Hg
tinmin 460+ 77°F Pin Hg

FRgc in liters per min. =

where FRge = FloWro’reaT‘s’randord conditions
V= Volume of air tested
t = Time for V-to pdss through colléc’ror
T = Rdom temperature during test

P = Atmospheric preSsure during test
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These cassettes come with blue and white sampling data cards. The blue cards
indicate the samples were collected by government rather than company person-
nel. The company personnel use the white card for their samples. Generally
full shift collections at 2 liters per minute are made with these sampling systems, -
Figure 1 on page 14 illustrates the collection system used for airborne asbes-
tos fibers. Note that this system consists of a 3 piece plastic cassette and a
Millipore filter with 0.8 pm pores, When this system is used, the top cap of

the filter cassette is removed and sample is collected with the cassette pointing
downward. Refer to the sampling conditions and analytical method for airborne
asbestos which are listed in Table 2 on page 7. Asbestos is sampled at 2 liters
per minute for 15 minutes to 4 hours depending on the airborne asbestos and
background dust concentrations and analyzing the samples manually by phase con-
trast microscopy at 450X. '

Charcoal Tubes - Specially manufactured charcoal tubes are used with

personal sampling pumps for collecting samples with gases and vapors, The MSA
Company and SKC, Inc., are two of the manufacturers of these tubes. These
tubes which are illustrated in Figure 2 are about 3 inches long by 1/4" in diameter.
As shown in Figure 2, they are provided with plastic end caps to seal the tubes
after the ends are broken off to permit air to be drawn through, The instructor
should nowdemonstrate how these tubes are properly used by using the hole in key
or in one of the plastic cassettes to break off the sealed ends. He should insert
the tube into the special holder (Slide No. 7) making sure that the air will flow
through the tube in the proper direction as indicated by the arrow. The instructor
should point out that there are two layers of charcoal, an initial and backup layer
which are usually analyzed separately. Generally the back-up layer is used to
indicate when the front section was overloaded. The hose on the special holder
should be attached to a sampling pump and the holder with the charcoal tube should
be attached to the instructor's collar so that it hangs a few inches from his mouth,
The pump should now be attached behind the instructor on his belt with the hose
running up over his left shoulder, The pump should now be turned on for a short
‘period of time to simulate the sampling period. The system should now be removed
from the instructor. He should disconnect the charcoal tube and seal it immediately
with the plastic caps which are supplied. The tube should now be placed in a coin
envelope measuring about 3 to 4 inches, It should be sealed and labeled with

the sample designation. Collection times are usually limited to 10 minutes at

1 liter/min using the standard sampling pumps. Thus the volume sampled will

-19~



SLIDE 7

CHARCOAL TUBE

RUBBER SLEEVE

lTO PUMP

SPECIAL HOLDER FOR CHARCOAL TUBE

-20-



be 10 liters. As described previously, the Sipin low-flow rate pumps are fre-
quently used to increase the sampling time without increasing the volume sampl-
ed, At 50 cc/min they can increase the time to 200 min for collecting a 10 liter
sample, A blank tube will be sent with the. collected samples to the laboratory
for analysis. Also send to the laboratory in a separate package, small bottles
of the liquids producing the vapor. About 20 ml of material in each container

is sufficient, The material in these bottles will be used as standards to assist
the laboratory in the identification of the vapors collected.

Gas Collectors - Gas collector systems are 250 ml evacuated glass

sampling bottles, 10 ml syringes, and 10 ml vacutainers. In addition there is
the Bistable gas sampler, produced by Chemical Projects Limited, Toronto,
Canada, in which a vacuum is produced by bending this flexible metal container
which is informally called the "crickett.'" (One of these units should be passed
around the class.) These samples which are called grab.samples are collected
by quickly opening the containers in the atmosphere to be sampled.

Detector Tube Systems - In Figure 3 on page 16, the gas detector

tube systems are illustrated. These systems consist of hand operated suction
pumps which draw fixed volumes of air through sealed glaSs tubes containing
chemically impregnated packing which indicates the concentration of contaminant
in the air by the length of chemically produced color change in the packing. The
manufacturers of detector tube sampling systems include Bacharach, Bendix/Gas-
-tec, Matheson-Kitagawa, MSA, and National Mine Service Co./Drager. A list
of detector tubes whichhawe been certified is presented as Handout 2 which should
be passed out and explained to the students, The regulations for certification of
these tubes were issued by the U, S. Department of Health, Education and Welfare
and are presented in the Code of Federal Regulations under Title 42 CFR Part 84,
Because the certification of tubes is a continuing process, one should obtain cur-
rent lists from:

Office of Technical Publications

National Institute of Occupational Safety and Health

Post Office Building

Cincinnati, Ohio 45202
The instructor should now illustrate the use of the MSA system to show that the

background concentration of carbon dioxide is approximately 0.03%.
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HANDOUT 2

CERTIFIED GAS DETECTOR TUBE UNITS

The following gas detector tube units are currently approved by the
National Institute for Occupational Safety and Health.

A,

use with:
1.

2.

5.

8.

B.

MSA Model 83499 Universal Sampling Pump has been certified for
Carbon Monoxide - Model 91229 gas detector tube. TC-84-015,
October 11, 1973.

Carbon Dioxide - Model 85976 gas detector tube., TC-84-025,
April 18, 1974.

Nitrogen Dioxide - Model 93099 gas detector tube. TC-84-040,
October 29, 1974,

Sulfur Dioxide - Model 92623 gas detector tube. TC-84-046,
January 15, 1975,

Hydrogen Sulfide - Model 460058 gas detector tube. TC-84-022,
March 13, 1974.

Ammonia - Model 460103 gas detector tube, TC-84-034,
May 28, 1974,

Chlorine - Model 460225 gas detector tube., TC-84-042,
November 12, 1974

Acetone - Model 460423 hydrocarbon gas detector tube, calibrated
for acetone, TC-84-054, November 11, 1975.

Gastec Model 400 Multi-stroke Sampling Pump (Bendix PN2417535)

. has been certifiéd for use with:

S
2.

30

Carbon: Monoxide - Model 1La gas detector tube, TC-84-014,
September 6, 1973,

Carbon Dioxide - Model 2L gas detector tube, TC-84-021,
February 25, 1974,

Nitric Oxide - Model 10 gas detector tube, TC-84-049,
April 7, 1975,

Nitrogen Dioxide - Model 9L gas detector tube, TC-84-018,
January 15, 1974. ’

Sulfur Dioxide - Model 5La gas detector tube. TC-84-017,
February 11, 1974
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HANDOUT 2 (continued)

6. Hydrogen Sulfide - Model 4LL gas detector tube. TVC’-84-020,
February 13, 1974.

7. Ammonia - Model 3M gas detectof tube, TC-84-023,
April 3, 1974,

8. Chlorine - Model 8La gas detector tube. TC-84-041,
November 12, 1974,

9. Benzene - Model 121 gas detector tube. TC-84-043,
December 6, 1974,

10, Carbon Tetrachloride - Model 134 gas detector tube. TC-84-036,
July 17, 1974,

11, Toluene - Model 122 aromatic hydrocarbon gas detector tube,
calibrated for toluene. TC-84-053, July 28, 1975.

12, Trichloroethylene - Model 132H gas detector tube. TC-84-038,
August 9, 1974,

C. Drager Bellows Pump Model 31 has been certified for use with:

1. Carbon Monoxide - Model CH 25601 (5/c) gas detector tube.
TC-84-012, August 31, 1972, -

2. Carbon Monoxide - Model 20601 (10/b) gas detector tube
TC-84-013, August 31, 1973.

3. Carbon Dioxide - Model CH 23501 (0, 1%/a) gas detector tube.
TC-84-029, May 6, 1974.

4, Nitric Oxide - Model CH 31001 (2/a) NO + NO gas detector tube.
TC-84-048, April 4, 1975.

5. Nitrogen Dioxide - Model CH 30001 (0, 5/c) gas detector tube.
TC-84-016, October 31, 1973.

6. Nitrogen Dioxide - Model CH 31001 (2/a) NO + NO gas detector
- tube, TC-84-048, April 4, 1975,

7. Sulfur Dioxide - Model CH 31701 (1/a) gas detector tube.
TC-84-030, May 10, 1974.

8. Hydrogen Sulfide - Model 67-19001 (1/c) gas detector tube.
TC-84-024, April 17, 1974,

9. Ammonia - Model CH 20501 (5/a) gas detector tube,
TC-84-031, May 10, 1974,

10. Hydrogen Cyanide - Model CH 25701 (2/a) gas detector tube,
TC -84-051, April 21, 1975.
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HANDOUT 2 (continued)
11. Benzene - Model 67-26641 (5/b) gas detector tube,
TC-84-044, December 6, 1974,

12. Toluene - Model CH 23001 (5/a) gas detector tube.
TC-84-050, April 21, 1975.

13. Trichloroethylene - Model CH 24401 (10/a) gas detector tube,
TC-84-039, October 1, 1974.

D. Kitagawa Model 400 Aspirating Pump (Matheson PN 8014-400)
(Orifice filter addition approved June 21, 1974) has been certified for use with:

1. Carbon Monoxide - Model 106 S gas detector tube,
TC-84-019, January 20, 1974.

2. Carbon Monoxide - Model 100 gas detector tube.
TC-84-045, January 15, 1975,

3. Carbon Dioxide - Model 126 Sa gas detector tube.
TC-84-026, April 19, 1974,

4, Carbon Dioxide - Model 126a gas detector tube. TC-84-027,
April 19, 1974,

5. Sulfur Dioxide - Model 103 Sd gas detector tube, TC-84-028,
April 19, 1974,

6. Sulfur Dioxide - Model 103d gas detector tube. TC-84-035,
June 28, 1974,

7. Hydrogen Sulfide - Model 120b gas detector tube, TC-84-037,
July 23, 1974.

8. Ammonia - Model 105 Sc gas detector tube. TC-84-032,
May 14, 1974.

9. Ammoniz - Model 105¢ gas detector tube. TC-84-033,
May 14, 1974.

10. Hydrogen Cyanide - Model 112 Sb gas detector tube, TC-84-052,
April 22, 1975,
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Be sure to follow the instructions for the pump and tubes being used. Pumps
should be used only with pumps made by the same manufacturer. The follow-
ing steps should be taken:

1. Select proper orfice if required.

2. Break off the tips of the tube and insert it in the pump.

3. Position the pump in the zone being sampled.

4. Wait the required periods during strokes in order

for the required air volume to pass through the tubes.

5. Insure that the stain has the proper color and none of
the interferences listed on the instruction sheet are
present,

6. Read the contaminant concentration directly by compar-
ing the stain length to the markings on the tube or the
scale on the instruction sheet. When determining the
stain length, the observer should have his eye directly
above the tube,

In accordance with manufacturers' instructions detector tubes should
be stored in a refrigerator. Detector tubes should not be used with pumps made
by other manufacturers. The detector tube pumps are of two types - piston and
bellows. The piston pumps should be checked every three months in accordance
with the manufacturer's instructions to insure that they operate with the proper
flow rates. These tests involve the use of a wet test meter or bubble meter.

To allow the students to obtain direct experience in the use of the
detector tube systems, two sets of experiments are recommended. In order to
keep the groups performing these tests small, a third set with personal sa mpling
systems is included. The instructor should determine before class time if he
desires to use all these experiments. It is recommended all the experiments be
used. He should check out the experiments beforehand to insure he can perform
them properly. A

Divide the class into 3 teams, Each team will have a team leader and
will work independently at one of 3 tables to perform the required tests for that
position, After the instructor has verified that each team has completed the tasks
for its position, the teams will be rotated to new positions until all experiments
are completed at the three positions by each team. It will require 20 - 30 min-
utes to complete the experiments at each position,

It will take a few minutes for the instructor to arrange the materials
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and equipment on the three tables for these experiments. If practical, give the
class a coffee or lunch break at this time. Instruction sheets for performing
each experiment are presented in the Appendix, These instruction. sheets are
numbered 1A, 1B, 2A, 2B, 3A and 3B. Each contains a list of equipment and
materials required for the experiment. At each position the instructor should
provide all the students with copies of the instruction sheets for the experiments
to be performed at that position, Experiments 1A and 1B, 2A and 2B, 3A and
3B are to be performed at the same tables, The teams should complete the

A experiments before starting the B experiments. As indicated earlier, the
teams will be rotated among the positions until all experiments have been com-
pleted,

Direct Reading Instruments - As illustrated in Figure 4, direct

reading instruments are those which employ a sensitizing cell which produces

a signal electronically that indicates the concentration of a contaminant on a dial
or recorder. Inspectors are likely familiar with such instruments for measuring
noise and methane, Others are available for determining ozone, total oxides of
nitrogen, nitrogen oxide, carbon monoxide, carbon dioxide and oxygen and or-
ganic halides. Because of their limited availability, these instruments were not
recommended in Table 2 of the handbook. Also they must have MSHA approval

if used underground in or by the last open cross-cut or in the return.

The instructor should advise the inspectors to follow the operating
instructions and particularly to look for compounds which interfere with the
readings and the inspector should check the section about the Number of
Samples to Collect to verify that he makes an appropriate number of readings
throughout the 8 hour shift.

Direct reading instruments can also be used to estimate Excursion
or Ceiling Limit concentrations, which are the maximum average concentrations
permitted for short intervals (15 minutes) during a work day. Excursion and
ceiling concentrations will be discussed in greater detail later in this section,
Some direct reading instruments are attached to recorders which plot concentration
against time (Slide 8) and integrators which show the average concentration dur-
ing the period sampled,

Types of Samples (Personal or Area) - There are two types of samples,

personal or area, which one may collect. The personal samples, the ones where

the sampling system is worn by the employee,are generally preferred. Slide No. 9
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SLIDE 8

i
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TIME

TYPICAL RESULTS FROM RECORDER ATTACHED TO A DIRECT
READING INSTRUMENT
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SLIDE 9

PERSONAL SAMPLING SYSTEM MOUNTED ON AN EMPLOYEE
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illustrates how a personal sampling system is mounted on an employee. This
type of sample should be collected from an employee's breathing zone which

is considered to be within 36" of his mouth; however, one should always observe
the worker frequently while he is performing his duties to determine that the
concentration of contaminant being sampled approximates the one he is breath-
ing. For example, a welder might have his head in the smoke plume from his
work, while the plume could be so narrow that 6'" away where the sample col-
lector was placed that there would be no smoke. Personal samples are prefer-
red to area samples, those collected at fixed locations, because the former are
more representative of the workers' exposures. The collection of an area sample
is illustrated in Slide No. 10. A telescoping tripod support can be used as shown
or the collection system may be taped to a support, Area samples should be
collected at heights corresponding to the average heights of the br eathing zones
of workers while pepforming their usual duties in the work area being sampled.
In a few instances one must collect area samples because the average daily
period that the workers are exposed to the contaminant is less than the minimum
collection time for the sampling method.

Sta.ndards - The Threshold Limit Values (TLV's) Whlch are listed
in Table 2 are standards which are the maximum permissible 8 hour time—welght—
ed average (TWA) concentrations except for contaminants having a '"C" before
their name. The regulations which make these TLV's standards are in the Code
of Federal Regulations, Title 30, Chapter I, Subchapter N, Part 55, Section 55.5-1(c)
and Part 57 Section 57.5-1(c). A copy of these sections which are included should
be given to each student as Handout No, 3. The 'I‘LV'sl for the "C'" compounds are
Ceiling Limit concentrations (C) and will be considered later in this section. TWA's
are average concentrations of cbntaminants for 8 hour work shifts,” These are de-
termined by collecting samples throughout the entire work shift, Calculation of
an 8 hour TWA for an operation lasting less than the entire work shift is shown
in Section 4a (page 18 ) in the handbook,

The instructor should present a similar situation of a sample collecf-
ed using a personal sampler, mounted on a welder and operated at 2 liter per min
for 8 hours, When the membrane filter was weighed, it was found:to have collected
11.5 mg of respirable dust. The concentration is then calculated in Slide No. 11.
Comparing this value to the TLV for nuisance dust which is 10 mg/m3, we see that
this 8 hr TWA definitely exceeds the standard, Concentrations of airborne con-

taminant are usually expressed as mg/m3 or ppm, The abbreviation, ppm, stands
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SLIDE 10

TYPICAL AREA SAMPLING SYSTEM
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HANDOUT 3

federal Metal and Nonmetallic Mine Safety Act

[§55.4--28 added at 41 F.R.
23612, effective July .15,
1976.]

654-29 Mandatory. When welcing or.cut-
ting, sultablo precautions shall be taken to
insure that smoldering metal .or sparks do
not. resuit in a fire. 'lre extingulshing equip-
ment shall be Immedlately availlable nt the
slite.

[§55.4--29 amended at 37 F.
R. 14369; effective Septem-

ber 2, 1972.]

55.4-30  Fmployees shouid be tralned in
the use of firefighting equipment.

55.4-31 A firefighting orgar.ization should
he established, equipped. and tralnied in fire-
fighting; drills should be held at least twice
a Vear.

[§55.4--32 revoked at 38 F.
R. 23380; effective August
29, 1973ﬂ]

55.4-33 Mandatory. Vaives on oxygen and
ucetylene tnnks shall be Kept closed when
the contents are not being used.

65.4~-34 Belt conveyors in locations where
fire would ‘create A hazard to personvel
should be provided with safety switches to
stop the -drive pulley automaticsally :in the
event of excessive slippage.

65.4-36 Mandatory. Before any heat -i8
applled to  plpelines .:or contalners which
have contained flammable .or combustible

substances, they shall be drained, ventllated,
thoroughly cleaned of -resldual substances
and fllled with elther an inert gas or, where
compatible, filled with water.

[§55.4--35 added at 41 F.R.
23612, effective July 15,
1976.]

[§55.4--36 through 55.4--38
reserved. ]

55.4-39 Sultable @ro extingwishers should
be provided on self-propelled mobfle equip-
ment with enclosed ¢abs.

[§55.4--27 renumbered as
55.4--39 at 41 F.R. 23612,

effective July 15, 1976.]
55.4-40 Mandatory. Fire aln'rm systems

shall be provided and maintained In operat-
ing condition or adequute fire alarm proce-

" dures shall be established to warn promptly

all persons endanhgered by a fire.
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55.4-41 ‘Two exits should be provided
where ren work or congregate.

[§55.4--42 thru 55.4--47
Reserved.]

55.4-48 Mandatory.—All employees shall
be instructed at least once each culendar
year on flre alarm slgnals and applicable
procedures to be followed in case of {ire or
other emergency. Records of (nstruction
shall be kept for two years,

[§55.4--48 added at 38 F.R.
23380, effective August 29,
1973--see { 8916.]

55.4-49 Combustible materlals, grease,
lubricants, or fammable ligquids should not
be allowed to accumulate where they can
create a fire hazard.~

[§55.4--12 renumbered as
55.4--49 at 41 F.R. 23612,
effective July 15, 1976.]

{34 F.R. 12504, July 31, 1969, as amended at
35 F.R. 3661, Fcb. 25, 1970; 35 F.JR. 18588,
Dec. 8, 1970}

{47901.05]

§ 65.5 'Air quality and physical agents,

Alr' Quality

55.6-1 Mandatory. Except as permitted by
§66.6-5:

(a) Except as provided in paragraph (b),
the exposure to airborne contaminants shall
not exceed, on the basis of a time welghted
average, the threshuild llmit values adopted
by the Armerican Conference of Qovern-
mental Industrial Hyglenists, as set forthand
explained in the 1973 edition of the Con-
ference’'s publication, entitled “TLV's Thresh-
old Limit Values for Chemical Bubstances
in Workroom Alr Adopted by ACOIH for
1973,” pages 1 through 64, which are hereby
incorporated by reference and made & part
hereof. This publication may be obtained
from the American Conference of Govern-
mental Industrial Hyglenists by writing to
the Secretary-Treasurer, P.O. Box 1937, Cin-
cinnati, Ohlo 45201, or may be examined in
any Metal and Nonmetal Mine Health and
Safety District or Subdlstrict Office of the
Mining Enforcement and Safety Administra-
tion. Excursions above the listed thresholds
shall not be of a greater magnitude than is
characterized a3 permissible by the Confer-
ence.

(b} The 8-hour time weighted average air-
borne concentration of asbestos dust to
which employees are exposed shall not ex-
ceed 5 fibers per milliliter greater than 6
microns in length, as determined by the
membrane fiiter method at 400<450 magni-



HANDOUT 3 (continued)

Regulations

ficatlon (4 millimeter objfective) phase con-
trast Blumination. No employee shall be ex-
posed at any time to alrborne conceotra-,
tions of asbestos fibers In excess of 10 fibers
longer than 5 micrometers, per mlllilliter of
air, 8s determined by the membrane Aflter
method over a minimum sampling time of
15 minutes. “Asbestos” 18 a generic tarm for
a number of hydrated sillcstes that, when
crushed or processed, separate into flexible
fibers made up of Abrils. Although there
are many ashestos minersls, the term ‘‘as-
bestos'” as used hereln 1s limited to the fol-
lowing minerals; chrysotile, amosite, crocldo-
lite, anthophyllte asbestos, tremollte asbes-
tos, and actinollte asbestos,

(c) Employees shall be withdrawn frox
areas where there is present an alrborne con-
taminant glven a “C" deslgnatlion by the
Conference and the concentration exceeds
the threshold iimit value llsted for that
contaminant.

[§55.5--1 amended at 39 F.
R. 24316, July 1, 1974.]

66.5-2 AMandatory. Dust, gas, mist, and
fumse surveys shall be conducted as fre-
quently as necessary to determine the ade-
quacy of control measures.

55.5-3 Mandatory. Holes shall be collared
and drilled wet, or other efficlent dust con-
trol measures shall be used when driliing
nonwater-soluble niaterial. Efficlent dust
control measurcs shall be used when drilling
water-soluble materlals,

55 5-4 Muckplles, haulage roads, rock
transfer points, crushers, and other polnts
where dust is produced In amounts sufiicient
to cause a health or safety hazard should
be welted down as often as necessary, unless
dust s controlled adequately by other
methods.

56.6-5 Mandatory. Control of employee ex-
posure to harmful alrborne contaminants
shall be, insofar as feasible, by prevention
of contamination, removsl by exhaust ven-
tllatlon, or by dilution with uncontami-
nated alr. However, where accepted engineer-
ing control measures have not been devel-
oped or when necessary by the nature of
work lnvolved (for example, while establish-
ing controls or occasional entry into haz-
ardous atmsospheres to perform malntenance
or investigation), employees may work for
reasonable periods of time in concentrations
of alrborne contaminants exceeding permis-
slble levels {f they are protected by appro-
priate respiratory protective equipment,
Whenever respiratory protective equipment
is used a program for selectlon, malntenance,
tralning, fittlng, supervislon, cleaning, and
use shall meet the following minimum
requirements:

(a) Mining Enforcement and 8afety Ad-
ministration approved respirators which are
applicable and suitable for the purpuse In-
tended shall be furnished, and employees
shall use the protective equipment ln ac-
cordance with tralning and instruction.
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(b) A respirator program consistent Witk
the requirements of ANSI 288.2-1969, pub-
lished by the American Natlonal Standards
Institute and entitled ‘American National
Stundards Practices for Respiratory Protec-
tion ANSI-.288.2 1969,” approved August 1},
1869, which is hereby incorporated by refer-
ence and made a part hereof. This publl-
cation may be obtained from the American
Natlonal Btandards Institute, Inc, 1430
Broadway, New York, New York 10018, or
may be examined {n any Metal and Non-
metal Mine Health and Bafety Dlstrict or
Subdistrict Office of the Mining Enforce-
ment and Safety Administration.

(c) When resplratory protection is used in’
atmospheres immedlately harmful to life, the
presence of at least one other person with
backup equipment and rescue capabllity
shall be required in the event of fallure
of the respiratory equipment,

[§55.5~~5 amended at 39 F,
R. 24316, July 1, 1974.]

55.5--6 through 65.5-1¢ [Reserved]

{34 F.R. 12504, July 31, 1969, as amended at
35 F.R. 3661, Feb, 25, 1970; 35 F.R. 185886,
Dec. 8, 1970|

Physical Agents

55.5-80 Mandaiory. (a) No employea shall
be permitted an exposure to nolss in excess
of that specified In the table below. Noise
level measurements shall be made using a
sound level meter meeting speclficatlons for
type 2 meters contalned in American Na-
tlonal Standards Institute (ANSI) 8Btandard
S1.4-1971, ‘““General Purpose Sound Level
Meters,” approved Aprl 27, 1971, which 1s
hereby Incorporated by reference and made &
part hereof, or by a dosimeter with simllar
accuracy, This publication may be obtalned

from the American Natlonal Standards Insti-
tute, Inc., 1430 Broadway, New York, New
York 10018, or may be examined in any Metsal
and Nonmetal Mine Health and Safety Dis~
trict or Subdistrict Office of the Mining En-
forcement and Safety Administration,

PerarsstsLe Noisg EXPOSURES

Sound level, dB 4,
slow respomnse

Duration per day,
hours of oxposure:

No exposure shall exceed 116 dBA., Impact
or impulsive noises shall not exceed 140 dB,
peak sound pressure level,

Nore, When the dally nolse exposure ls
composed of two or more periods of nolse ex-
posure at different levels, theilr combined
effect shall be considered rather than the
Indivldual eftect of each.
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Federal Metal and Nonmeétallic Mine Safety Act

If thesum .
c O Gy i L CF
T, L Te
exceeds unity, then the mixed expoaure shall
be considered to exceed the permissible ex-
posure. Cn» indicates the total tima of expo-
sure at a specified nofse level, and T'» {ndi-
catea the total time of exposire permitted at
that level. Interpolation between tabulated
valuea may be determined by the following

formula; - . . 2
log T=86.332—0.0603 SL -:

Whers T Is the time In hours and SL 18 the
sound level indBA. =~ " - :

(b) When employees’ expoaure exceeds
that listed in the above table, fcasible ad-
ministrative or engineering controls shall be
utilized. If such controls fail to reduce ex-
poaure to within permissiblo levels, personal
proteotion equipment shall bs provided and
used to reduce sound levels to within the
levelsof the table.

[§55.5--50 added 'at 39 F.R.
28433, :August 7, 1974.]

§ 55.6 Explosives. _

The 'term “explosivés” *as used In this
§ 55.6- Includes blasting agents. The stand-
ards in this section In which the term “ex-
plosives” appears are applicable to blasting
agents (as well as to other explosives) unless
blasting agents are expressly excluded.

Stomace .

55.6-! . Mandatory. Detonators . and ex-
plosives other than blasting agents shail be
stored fn msagazines.

-.33...



HANDOUT 3 (continued)

$7.4-76 Mandatory —Delt conveyors shall
he cquipped with sllppnge and sequence
switches,

(§57.4~=73 =~ 56.4~~74 added
at 38 F.R. 23382, August
29, 1973. §56.4--75 effec-
tive October 1, 1973.]

57.4-85 Mandatory. Statlonary dlesel
equilpment shall not be supported on a com-
bustlhlo basc.

[§57.4--85 added at 41 F.R.
23616, effectiye July 15,
1976.]

574 -86 Mandatory. Stationary dlesel
equipment shall be provided with a thermal
sensor which automatically stops the dlesel
englne should overheating occur.

[§57.4-~-86 added at 41 F.R.
23616, effective July 15,
1976.]

[47903.05]

§ 57.5 Air quality, ventilation, radiation
and physical agents,

Air Quality
GENERAL--SURFACE AND UNDERGCROUND

67.6-1 Mandatory, Bxcept as permitted by
§ 57.5-6: (a) Except as provided {in paragraph
{b), the exposure to aelrborne contamlinants
shall not exceed, on the bhsis of a time
welghted average, the threshold limit values
adopted by the American Conference of Gov-
ernmental Lndustrial Hygienlats, as set forth
and explained in the 1973 edltlon of the Con-
ference's publication, entitled “TLV's Thresh -
old Limit Values for Chemlical Substances in
Workroom Alr Adopted by ACGOIH for 1973.”
pages 1 through 54, which are hereby in-
corporated by reference and made a part
hereof. This publication may be obtained
from the American Conference of Govern.
mental Industrial Hyglenlsts by writing to
the Secretary-Treasurer, P.O. Box 198317, Cin-
clnnat!, Ohlo 45201, or may be examined in
any Metal and Nonmetal Mine Health and
Safety District or Subdistrict OfMce of the
Mining Enforcement and Safety Adminiatra-
tlon. Excursions above the listed thresholds
shall not be of a greater magnitude than s
characterized as permissible by the Confer-
ence,

(b) The 8-hour time weighted average air-
bome concentration of asbestos dust to
which employees are exposcd shall not exceed
5 fibers per milllliter greater than 5 microns
in length, as determined by the membrane
filter method st 400-450 magnificatlon (4
millimeter objective) phase contrast tllumi-
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natlon. No emwployee shall be exposad at any
time to airborne concentrations of asbestos
fibers In excess of 10 fAbers longer than §
micrometers, per mlillitter of alr, a3 deter-
mined by the membrane fliter method over a
minlmum samplling time of 15 minutes As-
bestos is a generlc term for a .member of
hydrated silicates that, when crushed or
processed, separate into flexlble fibers mede
up of fibrils Although there are many as-
bestos minerals, the term “"asbestos’ as used
hereln s limited to the followlng minerals;
chrysotlle, amoslte, crocidollite anthophylite
ashestos, treruollte asbestos, and actinolite
asbestos.

(c) Employees shall be wlthdrawn from
areas where there Is present an alrborne
contamlinant glven a "C” designation by the
Conference and the concentratlon exceeds
the threshold limit value listed for that
contamiinant.

[§57.5~~1 amended at 39 F.R.
24319, July 1, 1974.]

5676-2 Mandatory., Dust, gas, mist, and
fume surveya sball be oconducted as fre-
quently as necessary to determine the ade-
quacy of control measures.

67.6-3 Mandatory. Holes shall be colared
and drllled wet, or other efficlent dust-con-
trol measures shall be used when drilling
non-water-soluble material. Efficlent duat-
control measures shall be used when drijllug
water-soluble materlals,

57.5-4 Muckplles, baulage roads, rock
transfer polnts, crushers, and other points
where dust {s produced in amounts sufficient
to cause a health or safety hazard should be
wetted down as often as necesssry, unless
the dust is coatrolicd adequately by other
metbods.

51 5-5 Mandatory. Control of employee ex-
posure to harmful alrborne contamlnants
shall be, Insofar as feaslble, by preventlon
of contaumlnation, removal by exhaust venti-
latlon, or by dflutlon wlth uncontaminated
alr. However, where accepted engineering
control measures have not been- developed
or when necessary by the nature o! work
involved (for example, while establishing
controls or occasjonal entry into hazardous
atmospheres to perform malntenance or
Investlgation}, employees may work for rea-
sonable periods of time iIn concentration of
airborne contaminants exceeding permisstble
levels if they ore protected by approprilate
respiratory protective equipment. Whenever
resplratory protectlve equipment {s used a
program for selectlon, malntenance, $raln-
ing. fltting, supervision, cleaning, and use
shall meet the rollowing mintmum require-
ments:

() Minlng Enforcement and Safety Ad-
ministration approved respirators which are
appllcable and sultable for the putrpose in-
tended shall be furnished, and employces
shall use the protectlve equipment {n accord-
ance with tralning and {nstructlon.

(b) A resplrator program consistent with
the requlirements of ANSI ZB882-1969, pub-
lished by the Amerlcan Natlonal Standerds
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Institute and entitled ""American Natlonal
Standards Practices for Resplra‘ary Protec-
tion ANSI 788 2-1969, approved August 11,
1969, which L% hereby Incorporated by refer-
ence and made a part hereof. This puvrllca-
tion frniay he obtalned from the American
National Standards Institute, Inc., 1430
Broadway, New York, New York 10018, or
may be examited in any Metal and Non-
metal Mine Health and Safety District or
Subdistrict Office of the Mining Enforcement
and-Safety Admtinistration,

{c) When respiratory protection is used in
atmospheres tmmediately harmful to Itfe,
the presente of at least one other person
with backup equipment and rescue capabllity
shall be requlired in the event of fallure of
the respiratory equipment.

[§57.5--5 amended at 39 F.R,
24320, July 1, 1974.]

57.6—6 through 57.5-8 |[Reserved)
SORFA' * ONLY

57.6~10 through 57.5~14 [Reserved}
UNDERGROUND ONLY

87.5~15 Mnndatéry. Alr In all active work-
ings shall contaln at least 19.5 volume per-
cent oxygen.

[557’5'T15 amended at 41 F.R.
23616, effective July 15,
1976.]

' 57.5-16 through 57.5-17 (Reserved]
VENTILATION
GENERAL—SURFACE AND UNDERGROUND
57.5-18A through 57.5-18Z [Reserved}
SURFACE ONLY
57.5~-19A through 57.5-19Z [Reserved]
UNDERGROUND ONLY

067.5-20 [Reserved]

57.5-21 Moaln fans should be installed on
the surface, If it Is necessary to locate them
uncderground, they should be in fire-resistant
arens and should be provided with remole
controls.

57.5-22 Mandatory, Fan housings and air
ducts coanecting main fans to underground
openings shall be Ore-reslstant.

67.5-23 Separate mine openings should
be provided for main Intake- and return-alr
currents except durlng early stages of devel.
epment. A multiple compartment sbaft is a

singlc opening for the purpose of this
standard.
57.5-24 |[Reserved}

57.5-25 Main fans should be Linspected
and maintalned properly,

57.5-26 IusWruments should be provided
to test the mine atmosphere quaotitatively
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for carbon monoxlde, nitrogen dloxide, and
other gnses that eccur |n the mine. Toests
should bo conducted as frequently as neces-
anry to assure that the required quality of
alr 15 malntalned.

67.6-27 Flame safety lamps or other suit-
able devices should be used to test for acute
oxygen deficlency.

67.6-28 Mandatory. Unventllated areas
sball be senled, ar barricaded and posted
egalnst entry.

67.5-20 When used, ventlUation tubing
should be lnstalled so that the alr current
sweeps the fuce areas effectively. Maxlmum
distance of the end of the tubing from the
face geierslly should be 30 feet for blowing:
and 8 feet for exhausting.

67.6-00 Ventilation doors not operated
mechanlically should be designed and In-
stalled so that they are self-closing and will
remain closed regardless of the directlon of
the air movement.

57.5-31 Mandatory.
shall be:

{a) Substantlally constructed.

(b) Covered with fire-retardant material,
if constructed of wood.

{c) Malntalned in good condition.

(d) Self-closing, {f manually operated.
(e) Equipped with audible or visual warn-
ing devices, if mechanically operated.

[§57.5--31 added at 41 F.R.
23616, effective July 15,
1976.1 %

57.5-32 Mandatory. When ventllation con-
trol doors are opened as a part of the nor-
mal mining cycle, they shall be closed as soon
as.possible to re-establish nortnal ventiiation

to working places.

{§57.5~~32 added at 41 F.R.
23616, effective July 15,
1976; corrected at 41 F.R.
28266, July 9, 1976.]

Ventilatlon doors

(§57.5--33 thru 57,5--36
Reserved: ] :

RADIATION

In those standards in § 57.6 which relate
to radintiom, a “working level” (WL) means
any ocombinatlon of the short-lived redon
daughters in ocne llter of air that will resuwt
tn the ultimate emlsslon of 1.3x10%° MeV
(milllon electron valta) of potential alpha
energy, and exposure to these radon daugh-
ters over a pertiod of time {6 expressed in terms
of “working level months” (WLM). Inhala-
tion of air containing a rsdon daughter con-
centration of § WL for 170 hours results in
an exposure of 1 WI.M,



SLIDF 11

The calculation of the volume sampled is as follows:
ghr. x 60min. per hr. = 480min,

480min. x 21 per min.= 9601 or 0.96n

The average dust concentration during the period
sampled Is calculated by:

[.omg
096 M°

= 12.0mg. per m’
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for parts per million ~ the parts of gas or vapor contaminant per million parts
of air by volume. Parts per million can be converted to percent volume by
dividing by 10,000,

Rule 7 on page 11 of the handbook states: "All welding and cutting
fume samples should first be weighed to determine if a nuisance dust violation
exists. If the nuisance dust standard is not exceeded, the individual metallic
and gaseous contaminants will not generally exceed their respective TLV's",
However, he should submit this filter in the cassette which was originally col-
lected to a laboratory for determination of the individual metallic constituents.
Let us assume that the rod which the welder used throughout this shift was
Hobart LH 718 which we find from Appendx 2 in the handbook to contain fluoride,
iron, and manganese in quantities which could produce harmful airborne concen-
trations. The report which we get from the laboratory contains the data shown
in Slide 12,

These results indicate that none of the 8 hr TWA's exceed their
TLV's. The number of samples which one should collect, if sampling over an
entire shift is not possible, will be discussed later in Section II - 6.

Example "a' on Page 18 of the manual should now be discussed
in detail with the students, Likewise example "b'" on page 18 should be cover-
ed because this shows how the results from 3 - 100 minute samples are averaged
to determine an employee's 8 hour TWA,

Ceiling limits (C's) are the maximum peak concentrations for certain
contaminants which take precedence over their TWA's, The period of time that
a peak is measured is usually defined to be 15 min, Thus in sampling for C com-
pounds one must look over the work operation to find the instances where peaks
would be expected. Then the peaks which are considered to be the highest will
usually be sampled.

Suppose their is a dip tank operation where the worker is exposed for
only 5 minutes. One would start sampling at the beginning of the dipping operation
and continue for 15 minutes, that is 10 min, after the completion of that operation.
Suppose the operation required 30 minutes., .Then one would sample for the 15
minute period that the maximum concentrations was expected. The C contamin-
ants which are listed in Table 2 are hydrogen chloride, formaldehyde, manganese
oxide fume, and nitrogen dioxide.

The next section about Excursion Concentrations, the maximum peaks
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CONTAMINANT ~ AMOUNT

DETECTED
(mg)
Fluoride 2.0
Jron 6.5
Manganese 1.0

SLIDI 12

VOLUME

SAMPLED

(m?)

0.96

0.96

0.96

—-38~
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permitted for other than C contaminants, should be presented essentially as
listed in the handbook on page 19. Notice there are several examples listed
in the middle of page 19 which should be covered. Fifteen minutes is the
usual period of sampling for Excursion Concentrations and Ceiling Concen-
trations. The two paragraphs at the bottom of page 19 should be covered in
detail with the students because the first paragraph instructs the safety offi-
cer to collect samples from individuals in a work area who would likely re-
ceive the highest exposures. He can then assume that the others in this work
area should have exposures which would be ‘less than that for the individuals
sampled. The second paragraph stresses the importance of sampling other
shifts, various seasons and weather conditions. It is pointed out that in winter,
ventilation systems may be altered. Heating systems will also be operating

and may produce additional contaminants.

Record of Sampling Conditions - A record of sampling conditions

must be prepared during sampling, A data sheet such as shown in Figure 5
which is on page 21 in the handbook shall be filled out as the sample is col-
lected. Figureys contains typical information for one of these sheets. The
instructor should go over this data with his students and explain the importance
of recording this information. Particularly the importance of drawing the 4
sketch of the work operation should be indicated to the students. It is pavrticu-
larly important that throughout the sampling period the safety officer should
check his pumps and the workers which are being sampled to verify that the
pumps are functioning properly and the workers are performing their duties

as expected. The checking should be on an unpredictable basis, about 1 to 2
times per hour, ‘ |

Number of Samples to Collect - A single sample over a work shift

is preferable, If not then consecutive samples should be collected. This num-
ber will usually vary from 3 to 5 samples per shift. One would then average ‘
the concentrations obtained from these samples to indicate the 8 hour TWA,

If grab samples are collected such as with detector tubes, then 6 to 10 ran- .
domly spaced determinations should be made. When there is a cyclic or a non- .
continuous work cycle, the number of samples will have to be determined from
a time study of the operation. To verify that a concentration exceeds the "'C"

value, one should average the results of at least 3 determinations.

Submission of Samples for Analysis - The samples after collection
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should be labeled properly and sent with a copy of the completed sampling data
sheets to a qualified industrial hygiene laboratory. A list of laboratories which
routinely analyze such samples isenclosed as Handout 4. The list consists of
laboratories which are accredited by the American Industrial Hygiene Associa-
tion as well as some which are not. Generally the safety officers will use the
commercial laboratories to analyze their industrial hygiene samples except for
dust samples which are analyzed by MSHA . At this time the MSHA laboratories
do not have the capacities to analyze the other samples. If the safety officers
prefer to use an experienced industrial hygienist to perform the surveys, they
should contact their corporate industrial hygienist or the laboratories in Hand-
out 4 which accept for analysis on a fee basis., Many of these laboratories have
qualified industrial hygienists available for field work. In addition they could
contact individuals from the list of industrial hygiene consultants presented in
Handout 5.

Interpretation of Results - As we have indicated earlier when one

is determining if the standard has been exceeded, he should compare the appro-
priate standard with the concentration either in ppm or mg/m3 with the 8 hour
TWA, the ceiling, excursion concentration. Often these concentrations will be
averages of determinations for the same contaminant under identical conditions.
As was indicated earlier several samples must be collected to obtain the 8 hour
TWA if a single 8 hour collection is inconvenient.

The Code of Federal Regulations, Title 30, Chapter I, Subchapter N,
Part 55, Section 55.5~1(c) and Part 57, Section 57.5-1(c) provides that all per-
sons including employees shall be withdrawn from any area in which there is a
concentration of an airborne contaminant which exceeds the ceiling or "C'" value
listed for that contaminant, As stated before, one should average the results
 of at least 3 determinations to verify that the ""C'" concentration is exceeded.

Of course the safety officer must prepare a survey report from his
own field notes and the information he received from the laboratory. Quite often
these results will be presented in tabular form. Table 3 is an illustration of
the manner in which this material can be presented.

Controls

Introduction - The Code of Federal Regulations, Title 30, Chapter I,

Subchapter I, Part 55, Section 55.5-5 and Part 57, Section 57.5-4 requires that
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accredited laboratories . . .

HANDOUT 5

The following laboratories have been accredited under the Laboratory Accreditation Program of the
American Industrial Hygiene Association:

Proficiency testing is an integral part of the laboratory
accreditation program and is fulfilled by the labora-
tory's participationin the NIOSH Proficiency Analytical
Testing program (PAT). This program presently in-
cludes bimonthly samples for lead, cadmium, zinc,

chloride,

asbestos, silica and organic solvents. (The following

solvents are provided on a retating basis. carbon tetra-
benzene
toluene and chlorotorm ) Accredited laboratories'are
required to analyze all materials in the PAT Program
which they analyze as a part of their routine operations.

trichloroethylene, “p-dioxane,

The following key indicates those PAT materials analyzed by each laboratory:

1. Lead
2. Cadmium

Abex Corporation

Industrial Hygiene Analytical
Laboratory

4550 W. 26th Street

Chicago, |llinois 60623

C. C. Blackwell, Jr.,, MD.,
Director

(1,2.4.6)

Aerojet Solid Propulsion Co.
Environmental Data Laboratory
P. O. Box 13400

Sacramento, California 95318
Vladimir Moss, Director
(1.2,3,4,6)

eAetna Life and Casualty Company
Engineering Industrial Hygiene
Laboratory
151 Farmington Avenue
Hartford, Connecticut 06115
John M. Robinson, Director

{7)

eAmerican Can Company
Safety & Industrial Hygiene
Laboratory
U. S. Highway 22
Union, New Jersey 07083
R. A. Yerg, M.D., Director
(1,2,3,4,6)

American Metal Climax, Inc.
AMAX Laboratory

400 Middlesex Ave.

Carteret, New Jersey 07008
Peter R. Soriano, Director
(1,2,3,4) :

eAmerican Mutual Insurance
Companies
Industrial Hygiene Laboratory
Waketield, Massachusetts 01880
Leon D. Horowitz, Director
(1,2,3,4,6)

3. Zinc
4, Asbeslos
7. :All PAT materials (1-6)

eAmerican Smelting & Refining

Company

Department of Environmental
Sciences Laboratory

3422 South 700 West

Salt Lake City, UT 84119

Robert D. Putnam, Ph.D.,
Co-Director

M. O. Varner, Co-Director

(1.2,3,4)

eApnaconda Company

Natural Resources Division
Environmental Laboratory
8000 S. Kolb Rd.

Tucson, Arizona 85726
Walter H. Unger, Director
(1,2,3,5)

eAnalytical Research
Laboratories, Inc.
160 Taylor Street
Monrovia, California 91016
M. L. Moberg, Director
{7

eAnderson-Nichols & Company,
Inc.
Air Quality & Industrial Hygiene
Laboratory
150 Causeway Street
Boston, Massachusetts 02114
John Chapin, Ph.D., Director
{(6)

Arizona Department of Health
" Services

State Laboratory

1520 W. Adams St.

Phoenix, Arizona 85007

Jon M. Counts, Dr.P.H.

Director
{7

e Accepts samples for analyses on a ftee hass.
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5. Silica
6. Organic solvent

Bethlehem Steel Corporation
Environmental Quality Control
Homer Research Laboratories
Bethlehem, Pennsylvania 18016
A. E. Moffitt, Sc.D., Director
(1,2,3,4.6)

Boeing Aerospace . Company

Industrial Hygiene Engineering
Laboratory

P. O. Box 3999

Mail Stop 4A-19

Nicholas P.'Novak, Director

Seattle, Washington 98124

(1,2,3.4,6)

eBurlington Industries, Inc.
Environmental Analytical
Laboratory
P. 0. Box 21327
Greensboro, North Carolina 27420
John D. Neefus, Ph.D., Director
(1.6)

Chrysler Corporation

Industrial Hygiene Services
Laboratory

P. 0. Box 1919

Detroit, Michigan 48231

L. P. Gendernalik, Ph:D., Director

(1.2,3.4.6)

eClayton Environmental
Consuitants, Inc.
25711 Southfield Road
Southfield. Michigan 48075
Robert D. Soule, Director
{7)

CNA insurance

Occupational Health Laboratory
CNA Plaza—3 West

Chicago, Ilinois 60685

Ronald Glou, Director
(1.2,5,6)
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Connecticut State Department
of Health

Laboratory Division

10 Clinton Street

Hartford, Connecticut 06106

William W. Ullman, Ph.D.
Director

(7)

eContinental Insurance Company
Environmental Health Laboratory
1810 Commerce St.
Dallas, Texas 75201
David McNamara, Director
{7

Dow Chemical Company
Industrial Hygiene Laboratory
1707 Building

Midland, Michigan 48640
Ralph Langner, Ph.D., Director
(4,6)

E. |. DuPont de Nemours &
Company

Haskell Laboratory

Elkton Road

Newark, Delaware 19711

John A, Zapp, Ph.D., Director

(6)

E. l. DuPont de Nemours &
Company

Medical Laboratory

Chambers Works -

Deepwater, New Jersey 08023

W. E. Neeld, Jr., M.D., Director

(1.4)

Eastman Kodak Company
Health and Safety Laboratory
Industrial Hygiene Section
1669 Lake Avenue
Rochester, New York 14615
Franklin A. Miller, Director
(1,2,3,4,6)

Employers Insurance of Wausau
Environmental Health Laboratory
2000 Westwood Drive

Wausau, Wisconsin 54401
William J. Uber, Director

(7)

eEnvironmental Health Laboratory
P.O. Box 6195

Macon, Georgia 31208

Alice C. Farrar, Director

(7)

eEnvironmental Health
Laboratories, Inc.

32740 Northwestern Highway

Farmington, Michigan 48024

Ralph G. Smith, Ph.D., Director

(7)

eEnvironmental Sciences

Associates, Inc.
Industrial Hygiene Analytical

Laboratory

45 Wiggins Avenue

Bedford, Massachusetts 01730

Reginald M. Griffin, Ph.D.,
Director

(1,2,3)

eGalson Technical Services
Industrial Hygiene Laboratory
6601 Kirkville Road
E. Syracuse, New York 13057
Jaswant Singh, Ph.D., Director".
(1,2,3,5,6)

eGannett-McCreath Laboratories
Environmental Analytical
Laboratory
P. O. Box 1963
Harrisburg, Pennsylvania 17105
H. Bruce Gerber, Director
(1,2,3,6)

General Electric Company

Environmental Health Support
Laboratory

1285 Boston Avenue

Bridgeport, Connecticut 06602

Dale A. Culp, Director

(1.2,3.4.6)

General Electric Company
Industrial Hygiene Laboratory
1 River Road

Schenectady, New York 12345
John J. Ferry, Director
(1,2,4,6)

General Motors Corporation

Industrial Hygiene Department
Laboratory

G. M. Technical Center

12 Mile & Mound Roads

Warren, Michigan 48090

Gene X. Kortsha, Director

(1.2,3.4,6)

@ Avcepts samples tor analyses on a fee basis

-l D

‘eGollob Analytical Service
Corporation
47 Industrial Road
Berkeley Heights. New Jersey
07922
Fred Gollob, Ph.D., Director
(6)

Goodyear Tire and Rubber
Company

Industrial Hygiene Laboratory

1144 East Market St.

Akron, Ohio 44316

Robert W. Moderell, Director

(1,2,4,6,6)

Gulf Oil Corporation

Industrial Hygiene Laboratory

P. 0. Box 3240

Pittsburgh, Pennsylvania 15230
James O. Jackson, Ph.D., Director
(7}

eHanford Environmental Health
Foundation

Environmental Health Sciences
Laboratory

P. 0. Box 100

Richland, Washington 99352

Ralph G. Anderson, Director

(7)

Hartford Insurance Group

Environmental Sciences Unit
Laboratory

Hartford Plaza

Hartford, Connecticut 06115

William G. Meade, Director

(7)

eHoneywell, Inc.

Materials Engineering Laboratory
Honeywell Plaza

Minneapolis, Minnesota 55408
James R. Luck, Director
(1,2,3.4.6)

Industrial Bio-Test
Laboratories, Inc.
1810 Frontage Road
Northbrook, lllinois 60062
J. C. Calandra, M.D,, Ph.D., Director
(1.2.3,6)
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sindustrial Health Foundation, Inc.
Analytical Laboratory
Carnegie-Mellon Institute of

Research

Box 33
Pittsburgh, Pennsylvania 15213
Daniel.C. Braun, M.D., Director
(7)

sinterlake, Inc.
Interlake Technical Center
Environmental Control Laboratory
150 West 137th St.
Riverdale, lllinois 60627
Fred G. Krikau, Director
(1,2,3,4,6)

Johns-Manville Corporation
Denver Rocky Mountain Laboratory
P. 0. Box 5108

Denver, Colorado 80217

George L. Swallow, Director

(4,6) ~

eKaiser Aluminum and Chemical
Corporation
Center for Technology
6177 Sunol Blvd.
Pleasanton, California 94556
H. J. Seim, Ph.D., Director
(1,2,3,5.6)

Lawrence Livermore Laboratory

Hazards Control Analytical
Laboratory

P. O. Box 808 k

Livermore, California 94550

Wade Patterson, Director

(1,2,3,6)

oLFE Corporation
Environmental Analysis
Laboratory Division
2030 Wright Avenue
Richmond, California 94804
Marcel Nathans, Ph.D., Director
(7)

Liberty Mutual Insurance
Company

71 Frankland Road

Hopkinton, Massachusetts 01748

Russell W. VanHouten, Director

(7)

Maryland State Dept. of Health
& Mental Hygiene

Occupational Health & Air
Quality Laboratory

201 W. Preston St.

Baltimore, Maryland 21202

Kenneth M. Hallam, Director

(7)

sMassachusetts institute of
Technology
Industrial Hygiene L.aboratory
- 77 Massachusetts Avenue
Cambridge, Massachusetts 02139
Richard I, Chamberlin, Director
(1,2,3,4)

National Institute for Occupational
Safety & Health

DLCD, Physical & Chemical
Analysis Branch

Analytical Services Section

1014 Broadway

Cincinnati, Ohio 45202

John V. Crable, Director

(1,2.3,4.6)

eNational Loss Control Service

Corporation

{Lumbermens Mutual Casualty
Company)

Environmental Sciences Laboratory

Long Grove, lllinois 60049

Betty O'Shea, Director

{7)

Navy EnvironmentalHealth Center

Environmental Health Laboratory

3333 Vine Street

Cincinnati, Ohio 45220

Capt. T. N. Markham, MC, USN,
Director

(1.2,3.4.6)

eOak Ridge National Laboratory
Industrial Hygiene Laboratory
P. O. Box X—Bidg. 3550
Oak Ridge, Tennessee 37830
Newell E. Bolton, Director
(1.2,3.4,6)

Ohio State Division of Public
Health Laboratories
Industrial Chemistry Section

- 1571 Perry St.

Columbus, OH'43201
C. C. Croft, Sc.D., Director
{7)

® Accepts samples tor analyses on a fee basis.
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Olin Corporation

Environmental Hygiene Laboratory
275 Winchester Avenue

New Haven, Connecticut 06504
Leonard A. Krause, Sc.D., Director
(7)

ePedco Environmental Specialists

Suite_13 :Atkinson Square
Cincinnati, Ohio 45238
Lawrence A, Elfers, Director
(1.2,3,4.6)

Pennsylvania Department of
Environmental Resources
Occupational Health:Laboratory

3rd & Reilly Streets

Harrisburg, Pennsylvania 17120
Virginia M.'Vought, Director

(7) : ‘

ePoisonlab

Industrial Hygiene Laboratory

1469 S. Holly Street

Denver, Colorado 80222

Daniel T. Teitelbaum, M.D., Director
(7)

oPPG Industries
Barberton Technical Center
P. O. Box31
Barberton, Ohio 44203
Bernard DeWitt, D.Sc., Director
(7)

Radiation Detection Company
162 Wolfe Road

P. O.Box 1414 »
Sunnyvale, California 94088
Joe Lipera, Director

{1.2.4)

St. Louis County Health
Department

Division of Laboratories

Air Pollution Industrial Hygiene
Laboratory

801 S. Brentwood Blvd.

Clayton, Missouri 63105

Wayne E. Black, Ph.D., Director

(1,2,3.4.6)

oSt. Paul Fire & Marine Insurance

Company

Environmental Services
Analytical Laboratory

494 Metro Square Building

7th & Roberts Streets

St. Paul, Minnesota 55101

Donald J. Larsen, Director

{7)
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Sandia Laboratories
Environmental Health Laboratory
Division 3311

Albuquerque, New Mexico 87115
Lial W. Brewer, Director
(1.2,3.6)

SCM Corporation

Dwight P. Joyce Research Center
16651 Sprague Road
Strongsville, Ohio 44136

Jerome H. Blacker, Director
(1,2,3,4,6)

South Carolina Department of
Health and Environmental
Control

Division of Environmental Health

Occupational Health Laboratory

2600 Bull Street

Columbia, South Carolina 29201

Edward R. Williams, D.P.H.,
Director

(7)

State of California

Air and Industrial Hygiene
Laboratory

2151 Berkeley Way

Berkeley, California 94704

Jerome J. Wesolowski, Ph.D.,
Director

(7)

State of California

Southern California Laboratory
1449 W. Temple Street

Los Angeles, California 90026
Remo Navone, Director

(7)

State of Hawaii

Department of Labor and Industrial
Relations

Occupational Health Branch

677 Ala Moana Blvd. Room 910

Honolulu, Hawaii 96813

Masayoshi Ogata, Director

(1,2,3.6)

State of Oregon

Occupational Health Laboratory
Accident Prevention Division
1400 S.W. 5th Avenue
Portland, Oregon 97201

Olav Merilg, Director

(7)

State of Tennessee
Occupational Health Laboratory
Cordell Hull Building

Nashville, Tennessee 37219
Robert Wolle, Director

{7)

State of Washington

Department of Labor & Industries

Industrial Hygiene Laboratory

P. O. Box 207

Olympia, Washington 98504

Charles E. McJilton, Ph.D.
Director

(7)

Staufier Chemical Company
Richmond Research Center
Analytical Section

1200 South 47th St.

Richmond, California 94804
James E. Barney, Ph.D., Director
(1.2,3,6)

eSuntech, Incorporated

Industrial Hygiene Laboratory

P. 0. Box 1135

Marcus Hook, Pennsylvania 19061
David M. G. Lawrey, Director
(1.2,3.4,6)

eTravelers Insurance Company
Chemical and Environmental
Laboratory
1 Tower Square
Hartford, Connecticut 06115
Harry W. Rapp, Jr., Director
(7)

Union Carbide Corporation
Battery Products Division

Technology and Analytical Services

1280 West 73rd Street
Cleveland, Ohio 44101
Paul W. McDaniel, Director
(1.2.3,6)

Union Carbide Corporation

Chemicals and Plastics Res. and
Dev. Dept.

P. O. Box 8361

South Charleston, West Virginia
25303

N. H. Ketcham, Director

(1.2.4,6)

o Accepts samples for analysas on a fee basis.
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Union Carbide Corporation
Ferroalloys Division Laboratory
P. O. Box 299

Marietta, Ohio 45750

Paul W. McDahniel, Director
(1.2,3)

Union Carbide Corporation
Industrial Hygiene Laboratory
Gulf Coast Area

P. O. Box 471

Texas City, Texas 77590
Donald E. Deese, Director

{7

eUnion Carbide Corporation

Parma Technical Center

Industrial Hygiene Laboratory
Facility

P. 0. Box 6116

Cleveland, Ohio 44101

George Jackson, Director

(1,2,3,6)

eUniversity of Cincinnati
Kettering Laboratory, Analytical
Section
3223 Eden Avenue
Cincinnati, Ohio 45267
B. E. Saltzman, Ph.D., Director
(1,2,3.4.,6)

eUniversity of lowa
State Hygienic Laboratory
Medical Laboratories Bidg.
lowa City, lowa 52242
W. J. Hausler, Jr., Ph.D.
Director
(7)

eUniversity of Missouri
Environmental Trace Substances
Research Center
Columbia, Missouri 65201
James O. Pierce, I, Sc.D., Director
(1.2,3,5.6)

University of Washington

Environmental Health and
Industrial Hygiene

Seattle, Washington 98195

Guy J. Goble, Ph.D., Director

(7)
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U. S. Air Force

Occupational & Environmental
Health Laboratory

Building 642

McClellan AFB, California 95652

Lt. Col. Robert V. Coyne, Director

(1.2.3.6)

U. S. Army Environmental
Hygiene Agency

Laboratory Services Directorate

Aberdeen Proving Ground,
Maryland 21010

Brendan E. Joyce, Ph.D., Director

(7)

Utah Biological Test f.aboratory
390 Wakara Way

Salt Lake City, Utah 84108
James H. Nelson, Ph.D., Director
(7)

West Allis Memorial Hospital
Industrial Toxicology Laboratory
8901 West Lincoln Avenue
West Allis, Wisconsin 53227
Harold J. Conlon, M.D., Director
(1.2.3)

o Accepts samples for analyses on afee basis.

~45-

eWast Coast Technical Service, Inc.

17605 Fabrica Way—Suite D
Cerritos, California 90701

H. Dwight Fisher, Ph.D., Director
(1.2,3,6)

Wyoming Department of
Agriculture
Division of Laboratories
P. O. Box 3228
University Station
Laramie, Wyoming 82071
Michael Purko, Director
(1.2,3.4,6)



PARTIAL LIST OF OTHER LABORATORIES
(Not Yet Accredited)

~ Health Evaluation Programs, Inc.
808 Busse Ilighway

Park Ridge, Illinois G600G8

Luv Malter, Vice President
(312) 696-1824

Mountaineer, Inc,

Route 1, Box 264D _

Mt. Hope, West Virginia 25880
(304) 877-5561

Newport News Industrial Corp.

Subsidiary of Newport News Shiphuilding

A Tennaco Company

12388 Warwick Blvd.

Newport News, Virginia 23606

David Holzman, Director of Technical Services
(804) 247-7668

Northwest Health Services
Box 100

805 Goethals

Richland, Washington 99352
Frank E, Adley

Pollution Control Science, Inc.

6015 Manning Rd,

Miamisburg, Ohio 45342

Phillip L. Hayden, Ph.D,, President
(513) 866-5908

Rychman, Edgerley, Tomlinson,
and Associates, Inc,
12161 Lackland Road
St. Louis, Missouri 63141
John A. Jurgiel, Director Industrial Hygiene Engineering
(314) 434-6960

Triangle Research Corporation
Roule 460

P, O. Box 886

Grundy, Virginia 24614

W. P, Corbelt, President

" (703) 530-5500

West ‘Coast. Teclnical Service, Inc.
Suite D

17605 Fabrica Way

Cerritos, California 90701

(213) 921-9831

-4 6-



industrial hygiene consultants . . .

The lolfowing'consullams, all of whom are members of the American industrial Hygiene
Association, are availakle for consulting services in industrial hygiene. The specific
specialties of each are identified by the code numbers following the listing.

Code
Number

7

[~] N DN -

Specialty
Air Pollution
Audiomelry
Biological Monitoring
Ergonomics
Industrial Hygiene—Comprehensive
Plant Studies and/or analyses
Meteorology
Noise Control

Code

Number Specialty
8  Occupational Medicine
9 Product Safety—Labeling
10 Radiological Control
11 - Salety Specialist
12 Toxicology
13 Training Instruction
14 Ventilation
16 Waste Disposal
16 Water Pollution

Aelna Technlcal Services. Inc
{One of the Aetna Life any
Casually Companies)

151 Farmington Avenue
Hartford. CT 06115

(203) 273-3298
1.4.6.7.8.9,10 11,13,
14,15, 16

Alexander, Rex

Four Sherwood Drive
Nashua. NH 03060
(617) 725-6355
1.4.5,7, 14

Allan, Ralph E.

Department of Community &
Environmental Medicine
College of Medicine
University of Calilornia
Irvine, CA 92664

5

Anderson, Ralph G.

Hanford Environmental Health
foundalion

805 Goethals

Richland, WA 99352

(509) 942-7037

1.2.4,5,14, 16

Bales. Ronald E.. P.E.
9722 Fernwood Road
Bethesda. MD 20034
(301) 365-8351
1.4.5.10.13, 14

Berry, Clyds M.

Clyde M. Berry and Assoc.
906 S. Lucas St.

lowa City, 1A 52240

(319) 337-9224

51}

Blum, Dwain E.. Ph.D.
11 Senior Avenue
Berkeley, CA 94708
(415) 548-6516

5 11,13 14,15

Bolduc, Jacgues, M.P.H.
Envirobec, Inc.

C. P. 7548

Quebec 7, Canada
(,4158) 628-2579

Boston, Lester E,

LFE Corporation

2030 Wright Ave.
Richmond, CA 94804

(415) 235-2633
1,3.4,5910,13 14,15, 16

Bolslord, James W.
Howaid Engineering Co.
P.0. Box 3164
Bethlehem, PA 18107
(215) 694-0939

517

Boylen, George W., Jr,
Mass. Inst. of Technology
Room, 20B-245
Cambridge, MA 02139
(617) 253-2596

1,3.45

Bradley. Willlam R.

William R. Bradley & Assoc.
87 Homeslead Rd.-

Tenally, NJ 07670

(201) 567-7929
1,3,4.5.7,10,12 14,16

Burpess, Willlam A.

38 Fox Hill St.
Westwood, MA 02090
(617) 326-0814
1,4,5,7.14

Burion, iJavld J.

D.B. Assoc., Inc

1864 So. Stale #190

Salt Lake City, UT 84115 -
(801) 487-8664

517,113 14

Byers. Dohrman H.
School of . Public Health
University of Michigan
Ann Arbor, Ml 48104
(313) 764-2594

5

47—

Cameron, David B.
Occusale, Inc.

3201 0Id Glenview Rd.
Wilmelllte, IL 60091
(312) 256-5900 :
1.3.45.7, 11,1213 14

Caplan, Knowlton J.
Industrial Health
Engineering Assoc.

7340 Washington Ave., S.
Hopkins, MN 55343

(612) 941-8410

1,5 14

Carlltz, lrwin It

6529 N. Thirteenth Sl.
Philadelphia. PA 19126
(215) 924-1144
1,4,6,7.9. 11,12 14

Carpenter, Charles P.
Mellon Inslitute

4400 Fifth Avenue
Pitlsburgh, PA 15213
(412) 327-1020

12

Carter, Edmund P,

347 W. Berry St

Fort Wayne, IN 46802
(219) 743-8217
2,113

Chamberlin, Richard I.

Mass. Insitute of Technology
Room 20B-245

Cambridge, MA 02139

(617) 253-1741

1,3.4.5 1. 14

Clausen. J. H., Ph.D.

Two 0Id Colony Lane

Arhington. MA 02174

(617) 464-0220

5.9, 16 (spccraily chemical hazards)



Clayton Environmental
Consultants. Inc.

25711 Southfield Road
Southfield, MI 48075
(313) 424-8860
1.3.45,7.910 11,
13, 14,15, 16

Cohen, Jerry J.

Health & Safety Technology,
Inc.

P.0. Box 861

Livermore, CA 94550

(415) 443-9234

1,346 7.10, 11,13

14,15, 16

Covert, Roy J,

Covert and Aeby

114 Trail East
Hendersonville, TN 37075
(615) 824-2543

5 11,13

Dauch, Jack E, — see page B-26

Delchmann, Willlam B., Ph.D,,
M.B. (Honorary)

Res. & Teaching Center of
Toxicology

University of Miami

PD. Box 8216

Coral Gables, FL 33124
(305) 233-5511

1,12, 16

Doyls, Henry E,

5303 Augusta St.
Washington, D.C. 20016
(301) 228-1277

513

Einert, Christine, M.0,
629 Euclid Ave.
Berkeley, CA 84708
(415) 524-5495

8

Falcon Customer Services, (nc,
Environmental Laboratory
3333 California St. (Annex)
San Francisco, CA 94119
(415) 923-2706

1,457, 11,13, 14

Felner, Benjamin
130 Gale Place
Bronx, NY 10463
(212) 546-3646
1.5 14

Fltch, John J.

100 John St.

Washington, IN 47501
2,3,5.9,10 11,12 13,14

Gabrlel, Kari L., Ph. D,
Bioresearch, Inc

P.0. Box 8598
Philadelphia, PA 19101
(215) 848-4499

4,5, 12

Gallaghar, Robert G.

Applied Health Physics, Inc.
2986 Induslrial Blvd.
Bethel Park, PA 15102

(412) 563-2242

3,5,7.10, 13,15

Gleason, Rober! P., P.E.
95 Middle Street
tadley, MA 01035
51

Goodfrlend Lewls S., P.E.
Lewis S. Goodfriend &
Associates

7 Saddle Road

Cedar Knolls, NJ 07927
(201) 540-8811

7

Greenberp, Leo, Ph.D.,P.E.
9 E. 471h St

New York, NY 10017
(212) 759-6630 -
4,59,11,13 14

Griftin, Reglnald, Ph. D.
ESA, Inc

175 Bedford
Burlington, MA 01803
(617) 272-1200

1,35, 16

Grlllo, Gene P., Ph.D.

10 Cumberland Avenue
Bradtord, MA 01830
(617) 372-7111 ext 3536
4,57 11,13

Hager, Robert K., Jr., Ph.D.
Hager Laboratories, Inc.
12000 E. 47th Avenue
Denver, CO 80239

(303) 371-1441
1,3,5,11,12,13, 14

Hall, Stephen K., Ph, 0.

School ol Science and Technology
Southern lllinois University
Edwardsville, IL 62026

(618) 692-3634

1.5,7,12,13, 14,16

Hazard, W, G,

3609 Mapleway Drive
Toledo, Ohio 43614
(419) 382-7348
2,3.4,566,7,1213,14

Hecker, Lawrence H., Ph.D.
School of Public Health
University of Michigan
Ann Arbor, Michigan 48104
(313) 763-4523

13,5 13

Hemeon, W.C.L.

6025 Broad Street Mall
Pittsburgh, PA 15206
1.5, 14

Hendrickson, E. R., Ph.D., P.E.

Environmental Science & Engineering,

Inc.

P.0. Box 13454
Gainsville, FL 32604
(904) 372-3318
1,3,6.7.10, 14,15, 16

Hermann, Edward R., Ph.D.
117 Church Road
Winnetka., IL 60093
(312) 492-3176
25171215

=4 8=

Hertleln 1Il, Fred, FAIC, PC-A, CIH, CSP
Fred Hertlein and Associates--
Environmental Consultants

1493 Kaweloka St.

Pearl City, HI 96782

(808) 456-2404
1,2,3,456.7.889,10

11,12, 13,14, 15, 16

Hess. Gerald

5648 S. Main Street
Akron, OH 44319
(216) 882-5693

1.5 7,13, 14

Hill, Vaughn H.

E.l. DuPont de Nemours &
Company, Inc. .
fFabrics and Finishes Department
Applied Technology Division
1264 Brandywine Bldg.
Wilmington, DE 19898

;302) 774-5068

Holaday, Duncan A.
P.0. Box 352
Patterson, NY 12563
(914) 878-6084

5

Holland. Walter 0. .

LFE Environmental Analysis Laboratory
2030 Wright Ave.

Richmond. CA 94804

(415) 253-2633

1.3.4,5,9, 10,13, 14,

15, 16

Hyatl, Edwlin C,

535 Rover Blvd.

Los Alamos, NM 87544
(505) 672-9800

5. 10 14

Jacobs, W. Joseph

Gannetl Fleming Corddry and
Carpenter, inc

P.0 Box 1963

Harrisburg, PA 17105

(717) 238-0451

1,5.6.7 11,14, 15,16

Joselow, Morris M., Ph.D.

Dept. of Preventive Medicine
New Jersey Coliege ot Medicine
100 Bergen Road

Newark, NJ 07103

345

Jurglel, John A.

Ryckman, Edgerley, Tomilson &
Assoc., Inc.

12161 Lackland Rd.

St Louis, MO 63141

1,5.7, 14

Jurinskl, Nell B., Ph.D.
3011 Rolling Green Drive
Churchville. MD 21028
(301) 734-7360

5 13



Kamon., Eliezer,.Ph.D.
Nolt Labaratory for Human
Perlormance Research

119 Noll Labor alory
Universiy Park, PA 16802
(814) 863-0045
4q

1

Kampermann, George W., P.E,
Kampermann Assoc. Inc.
1110 iickory Trail
Downers Grove, IL 60515
(312) 852-8181

17

Kane, John M.

3503 Kirby Lane
Jeffersontown, KY 40299
{502) 491-1809

1.6 14

Kennedy. Wllllam R., Jr,
48 Manhattan Loop
Los Alamos.. NM 87544
(505) 662-4828

1.5.10. 15, 16

Keplinger, M. L.. Ph.D.
Industrial Bio-Test Lab., Inc.
1810 Frontage Rd.
Norlhbrook. IL 60062

(312) 272-3030
1.3.452.9, 1112

15, 16

Kirschner, Leon
7650 Lavergne Ave.
Skokie. IL 60076
{312) 675-3057
1.4.6 7

Kralel Rudi E.

64 CH de St. Maurice

CH-1222 Geneve-Vesenaz, Swilzerland
1,3.5,7.8 12, 14,15, 16

Lamb, Harry, M.0.

Occupaltional Medical Services
201 Broadus St

Sturgis, MI 49091

{616} 651-8511

5 8

Landry, Edward B., C.S.P., P.E,
12 Kentbury Way, Bethesda
Washington, D.C. 20014
(301) 654-4422

9,10, 13

Larsen, Bonald J,
Environmental Services
Analytical Laboratory

(Div. of St. Paul Fire & Marine
Insurance Company)

494 Metro Square Building
7th and Robert Slreels

St. Paul, Minn. 55101

(612) 221-7043

1,5.7,9. 11,13, 14, 16

Levinson, Seymour
100 Marcy St.
Norfolk, VA 23505
5.7, 11,1516

Linch, Adrlan L.

203-A Plank Rd., R} 2
Everell. PA 15537
{814) 652-5848

3.4.5

Maccloll, John

139 W Gilpin Ave.
Norlotk, VA 23503
(804) 587-5628
58091112

MacOonald, Willlam E., Jr,, Ph.0,
Tracor Jitco. Inc.

1776 E. Jelferson St.
Rockville, MO 20852

" (301) 881-2305

1,12, 16

Maler, A, A.

P.0. Box 156
Mariton. NJ 08053
(609) 983-2646

5 710 11

McFee, Donald R.. Sc.D.
Occusale. Inc.

3201 0Id Glenview Rd.
Wilmeltte, IL 60091

(312) 256-5900
1.4,6.7.9.10,11,13, 14

Miller, Robert W

MDA Scienilic, Inc.
808 Busse Highway
Park Ridge, IL 60069
1,2,3.58. 11,13

Molsan, Raymond, M.P.H,
Envirobec, Inc.

C. P. 7548

Quebec 7, Canada
(|4%8) 628-2579

Nallonal Loss Control Service Corp,

(A subsidiary of Lumbermans Mutual
Casualty Company)

Long Grove. IL 60049

(312) 540-2400

3,45 17.9.11,13,14,15, 16

Nellson, Arthur

Neilson, Associales
719 Peasant Run

West Chester, PA 19380
,2.3,4,5.7.9. 10
11,12,13, 16

Oberg. Maurlce

LFE Corporation

2030 Wright Ave.
Richmond, Ca 94805

(415) 235-2633
1.3.4.59.10. 13,14, 15,16

Oplesby, Frank L,
Oglesby Associates
3053 Cliflside Road
Kingsport. TN 37664
(615) 245-5447
1,5,7.9,10, 11,13

—49~

QOstergaard. Paul B.
Osterganitd Associates
115 Bloomficid Ave
Caldwell, NJ 07006
{201y 228-0523

7

Owens. Rodert J.

Cehed Env Heaith & Salely
Consultants, inc

PO Box 20t

Militsr ae. CA 94030

(415) 697-014.4

1,2 7,10 11,12

Padden, David A.

Falzone Medical 8 Occupational
Health Laboratory

3535 Fort St.

Lincoln Park, MI 48146

(313) 386-3342

5

Peterson, Jack E.. Ph.D., P.E.
660 Forest Grove Circle
Brookfield. WI 53005
(414) 782-8142

16,13, 14

Phililps. R. David, C.iH., C.S.P,
440 Diplomal Or., Suile 10
Cocoa Beach, FL 32931

(305) 784-0373 or (305) 783-5610
5 711,13, 14

Plccolo, Stephen K.

Stephen K. Piccolo and Assoc.
Room 208-245

Mass. Inst. of Technology

77 Massachusells Ave.
Cambridge, MA 02139

(617) 253-2597

1,345 11,14

Plunkelt, E. R.. M.0.

Stanford Reseaich Institute
333 Ravenswood Ave.
Menlo Park, CA 94025
(415) 326-6200

8 12

Porl. EIN A,

Packard Instrument Co.. Inc.
827 Simpson St.

Evanston, IL 60201

5,10. 13

Radclllte. J.C.

1544 S E Sunshine Ave.
Port St Lucie. FL 33452
{305) 334-2680

5

Rappaport. Stephen M., Ph.D,
School of Public Health
205 Eail Warren Hall
Universily of Calilornia
Berkeley, CA 94720

(415) 642-7916

5

Rodgers. Jack C.. P.E.

5306 Lindley Ave.,

Encino CA 91316

{213) 987-1405

57,8.10, 11,13, 14,1516
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industrial hygiene consultants by geographic location . . .

Callfornla

Allan, Ralph E.

Blum, Pwain E.
Boston, Lester E.
Cohen. Jerry J.

Einert, Christine, M.D.
Falcon-Customer.Services
Holland, Walter D.
Oberg, Maurice
Owens, Robert J.
Plunkett, E. R., M.D.
Ragppaport, Stephen M., Ph.D.
Flodgers, Jack C., P.E.
Rosali, Guido J. -
Salazar, Allredo
Sidlow, Anthony J.
Sobol. Oscar J.
Spielman, Howard B.
Swann, Henry E.
Taylor, Henry
Trommershausen, A. J.

Colorado
Hager, Robert N., Jr., Ph.D.

Connecticut
Aetna Technical Services, Inc.

Delaware
Hill, Yaughn H.

District of Cofumbla

Doyle, Henry N.
Landry, Edwin B.

Florlda

Deichmann, William B.
Hendrickson, E. R., Ph.D., P.E.

Phillips, R. David, C.IL.H., C.S.P.

Radcliffe, J. C.

Hawall
Hertlein, Fred, lll

Illinols

Cameron, David B.
Hall, Stephen K., Ph.D.
Hermann, Edward R.
Kamperman, George W.
Keplinger, M. L.
Kirschner, Leon
McFee, Donald R.
Miller, Robert W.

National Loss Control Service Corp.

Port, Eli A.

Indlana

Carter, Edmund P.
Fitch. John J.

lowa
Berry, Clyde M.

Kentucky
Kane, John M.

Maryland

Bales. Ronald E., P.E.

Jurinski, Neil 8.

MacDonald, William E., Jr., Ph.0;
Tabershaw, lrving R., M:0.
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each metal and nonmetal mine operator provide control measures immediately
to reduce airborne contaminant concentrations below their standards after
monitoring results indicate that the standards are exceeded. In order to select
proper control measures, it is necessary that safety officers have a basic know-
ledge of control methodology so that they can recognize if current or planned
control devices or practices are appropriate. In addition, they should be able to
recommend and evaluate control methodology. Often they will also need to de-
sign and test control devices. In many cases the safety officers maybe able to
utilize industrial hygienist or ventilation engineer consultants for these services.
Should the safety officer desire information about the design and testing of ven-
tilation systems, he should utilize some of the references listed in Handout 6.
Control methods are divided into 3 types of devices. These are engineering
controls, work practices, and personal protective equipment,

Ventilation - Ventilation may be either natural or mechanical. Na-
tural ventilation consists of thermal effects which causes contaminants to rise
and wind which causes their concentration to be diluted. These natural forms
of ventilation usually must be aided by mechanical means because they are not
dependable. Thermal effects become less noticeable with the increasing air
temperatures and winds vary in velocity and direction. Other factors which
are important in specifying the requirements of mechanical ventilation are the
rate of generation of the contaminant, the volume of the building, the effective-
ness of supply and exhaust air openings, and the capacity of existing ventilation
equipment, The two forms of mechanical ventilation will be described below.

General or Dilution - General ventilation involves the use of large

quantities of supply and exhaust air to the work area to dilute the concentration
of the contaminants. This may be achieved using a combination of mechanical
and natural air supply and exhaust systems. The worker should be located be-
tween the air intake and the exhaust to obtain the optimum removal of contamin-
ants (Slide No. 13). In addition pedestal fans may be used which will be directed
at the sources of the contaminants to reduce their concentrations in the breathing
zone of nearby workers. It is important that adequate makeup air be provided
whenever general ventilation is used. Makeup air must be heated so that drafts
are eliminated. Pedestal fans are particularly useful for reducing concentra-

tions of welding fumes for welders working on large or complex vehicles.
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HANDOUT 6

LIST OI* VENTILATION REFERENCES

"The Industrial Environment - Its Evaluation and Control," U. S. Department of Health
Education, and Welfare, Public Health Service, National Institute [or Occupational Safety
‘and Health, U. S. Government Printing Office, 1973

"Industrial Ventilation - A Manual of Recommended Practice,' American Conference
of Governmental Industrial Hygienists, Committee on Industrial-Ventilation, Lansing,
Michigan, Fourteenth Edition, 1976 *

"American National Standard FFundamentals Governing the Design and Operation of
Local Exhaust Systems, " American National Standards Institute, New York, NY,
ANSI 29.2-1971 :

Batwin, V, V., "Fundamentals of Industrial Ventilatibn," Pergamon Press, New York, 1972
"Handbook of Air Conditioning, Heating and Ventilation," Second Edition, Industrial
Press, 1965 i :

Astleford, W, , "Engineering Control of Welding Fumes," NIOSH Research Report,
Contract No, HSM 99-72-7G6, U, S, Department of Health, Education, and Welfare,
Public Health Service, National Institute for Occupational Safety and Health, Office
of Technical Publications, Post Office Building, Cincinnati, Ohio, 1974

Bstress, L. K., et al, "Ventilation Requirements for Grinding, Buffing, and Polishing
Operations, " NIOSH Research Report, Contract No. HSM 99-72-126, U. S, Department
of Health, Education, and Welfare, Public Health Service, National Institute for
Occupational Salety and Health,Office of Technical Publications, Post Office Building,
Cincinnati, Ohio, 1974

Flanigan, L. J., et al, "Development of Design Criteria for Exhaust Systems for Open
Surface Tanks, " NIOSH Research Report, Contract No. HSM 099-71-61, U, S.
Department of Ilealth, IZducation, and Welfare, Public Health Service, National
Institute for Occupational Safety and Health, Office of Teclhmnical Publications, Post
Office Building, Cincinnati, Ohio, 1974

McDermott, H. J. ,‘ "Handbook of Ventilation for Contaminant Control", Ann Arbor
Science Publishers, Inc.,, Ann Arbor, Michigan, 1976
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Local - A local exhaust system captures a contaminant where it is
produced or emitted. A local system consists of a hood or duct opening which
leads to an exhaust fan, an air cleaning device, and finally an opening to the
outside atmosphere. The local system (Slide No. 14)usually operates on the
principle of a high capture velocity for the contaminant but a rather low volume
of air used. Thus the advantage of a local over a general exhaust system is
that the local requires a much smaller volume of air. Local exhaust systems
are excellent where fixed operations such as bench welding are performed. Sol-
vent vapor degreasers when properly operated require no ventilation systems.

Isolation of Operations, Workers and Machinery - This section as

well as the ones describing application of water and other wetting agents and
other modification processes should be presented essentially as they are in the
handbook on page 26.

Work Practices - It should be pointed out that often workers normally

develop good work habits which will greatly reduce their exposures to contamin-
ants., For instance they can position their work so it will be downstream from
the direction of air movement thus reducing their exposures. They also often
work with the item at almost an arni's length from them and they may have their
heads to the side of the work rather than directly over it, in order to reduce
their exposures. Thus, they may frequently adjust their position relative to
their work to be in a more advantageous position, Notice that the above men-
tioned work practices are essentially common sense which one should use to re-
duce his exposures; Likewise it would be important that good housekeeping be
performed to reduce dust exposures such as cleaning up accumulations of dust.
Solvent spills must be wiped up promptly. Machines must be maintained so that
oil fumes are not produced. Ventilation equipment should be checked frequently
to make sure it is operating properly. Frequently the substitution of products
is possible. In fact one can often use this means as an inexpensive one for con-
trolling exposure to contaminants.

Personal Protective Equipment

Respirators - Respirators are devices placed over the worker's face
. to filter or absorb contaminants from the air or supply pure air from a fan or
air line hose to the worker. These devices should not be used except during
periods when engineering controls are being installed, proper work practices

are being instigated, engineering control and work practices are not feasible,
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SLIDE 14

ADJUSTABLE PICK UP USED IN BENCH WELDING
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and in emergency situations. Whenever respirators are used they should be
selected from those approved by MSHA and the National Institute for Occupa-
tional Safety and Health (NIOSH) and used only for the contaminants specified
in the approvals,

Instruction should be provided to show the workers how to wear
and adjust the respirators for proper fitting., The respirators should be
cleaned and inspected regularly., Worn and deteriorated parts should be re-
placed.

Air Purifying Respirators - Air purifying respirators (Slide 15)

contain filters or chemical cartridges and may or may not be reusable.
They remove contaminants from the air being breathed. The contaminants
for which they were suitable are listed on canisters or the mask itself, The
approval list described above also indicates the contaminants for which each

mask may be used.

Even though excessive concentrations of airborne asbestos dust
and paint fumes were not found in the initial study of inhalation contaminants
in above ground metal and nonmetal mining and processing activities, it is
recommended that appropriate respirators be worn by individuals exposed to
visible dust containing asbestos during brake changing operations or from
braking cable drums on large shovels and drag lines. Also employees engag-
ed in paint spraying should wear proper air purifying respirators for protec-
tion from paint fumes and mists.

Supplied-Air Respirators - Supplied-air respirators (Slide No. 16)

are two types: continuous flow and pressure demand. Each respirator supplies
the worker with an atmosphere which is independent of the ambient air. The
continuous flow device supplies the wearer with a select amount of air fed con-
tinuously to it. The demand type has a regulator at the lower end of the breath-
ing tube and a diaphram-actuated valve that opens upon inhalation and closes
upon exhalation, In both cases, it is required that the compressed air supply
for the respirators not contain harmful amounts of carbon monoxide, oil mists
or other contaminants.

Protective Clothing - Protective clothing consists of aprons, gloves,

special clothing, creams, face shields and safety glasses. These are usually
used to prevent skin absorption or skin irritation from the contaminants. Equip-
ment must have MSHA and NIOSH approval.
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SLI 15

AR PURIFYING RESPIRATOR
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SLIDE 16

SUPPLIED-AIR  RESPIRATORS
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Rotation of Personnel

As an alternative to the other control measures, the rotation of
personnel may be used to reduce exposures to below the standards., When
employee exposures during specific work operations exceed a contaminant's
8-hour standard, the jobs can be rotated among several employees so that
none receive excessive exposures,

PROCEDURE FOR HEALTH SURVEY INSPECTIONS -

This procedure is described on page 30 of the handbook. The
instructor should cover this procedure in detail for the students particularly
emphasizing the intended purpose of the condensed handbook, Usually the
handbook should be carried with the safety officer in the field to assist his
health surveys. The large version of the handbook should be left in the field
office and used as a reference,

The significance of the Glossary of Terms which is included as an
appendix in both handbooks, should be particularly emphasized. It is impor-
tant that the instructor also mention the purpose of Appendix I in the large
handbook, which is entitled '"Mode of Entry and Physiological Effects.' The
various routes of entry of the contaminants in the body should be described
as well as Table 1-1 which contains the physical properties and the physio-
logical symptoms and effects of the various contaminants considered in the
handbook. The physical form is important for the safety officer to know in
order to recognize the possibility of specific contaminants being hazards in
various work instances. For instance it would be proper to know that xylene
was a volatile liquid,not a gas or solid when he would be sampling for it. He
should also know that ozone is a gas. Noting the physiological symptoms of
candidate contaminants for a particular work area will help the safety officers
recognize the one or ones which are producing observable effects in the work-
ers, It will also help him assign priorities for sampling the most significant
contaminants, Recognition of these severe physiological effects would of
course likely initiate termination of the exposures and would require that
corrective action be taken,

REVIEW AND SUMMARY

Ask the students for any questions. Perhaps they would like to dis~
cuss certain topics previously covered., Ask if they have any questions concern-
ing the Procedure for Health Survey Inspections because this section contains
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the heart of the course. Be sure to allow at least one hour for review and dis-

cussion at this time,.
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APPENDIX

INSTRUCTION SHEETS FOR EXPERIMENTS
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EXPERIMENT 1A

INSTRUCTIONS FOR USING TIHE MSA DETECTOR TUBE
SYSTIEM FOR SAMPLING CARBON MONOXIDE

EQUIPMENT AND MATERIALS REQUIRED

1.

2.

.One MSA universal sampling pump, Part No. 83499

Onc sct of Instructions for Operating and Maintaining the
MSA Universal Sampling Pump

One box of MSA detector tubes for carbon monoxide,
Part No. 91229

PROCLEDURE..

1,

In this test the background concentration of carbon monoxide will be
determined. In this case background is the concentration of gases

in the room from such sources as smokers in the room and industrial

emissions located outside the room,

“Follow the instruction sheets for the MSA universal sampler and
the carbon monoxide detector tubes to set up this system for

sampling background carbon monoxide,

Ask the instructor to check the system before proceeding with

the test.

Position the detector tube in the sample pump.
Select the proper orfice (No, 1) on the pump.

c. DBreak off the tips of the detector tube using the hole in
the top of the pump

d, When the test is made wait the required period (a minimum

70 seconds) after each stroke. See notes at end of procedure,
After-the test is completed, use the proper calibration scale on the
instruction sheet for the detector tube to determine the carbon
monoxide concentration, Generally the background concentration

of carboii monoxide in a classroom will vary (rom 1-15 ppm,
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EXPERIMENT 1B

INSTRUCTIONS FOR USING THE MSA DETECTOR TUBE

SYSTEM FOR SAMPLING FREON

EQUIPMENT AND MATERIAL REQUIRED

1.
2.

6.
7.
8.
PROCEDURE
1,

One MSA universal sampling pump, Part No. 83499

One set of Instructions for Operating and Maintaining the
MSA Universal Sampling Pump

One MSA pyrolyzer, Part No. 87505

One set of Instructions for Operating and Maintaining the
MSA Pyrolyzer

One box of MSA detector tubes for chlorinated hydrocarbons,
Part No. 88536

One bottle of 10 ml of freon

 One pipette with rubber bulb

One 2-liter beaker or 2 lb. coffee can

Prepare an air mixture with freon by using the pipette to

add three drops of freon to the beaker (or coffee can).

Freon vapors are heavier than air and will tend to stay in

the beaker.

Set up the pyrolyzer and MSA sampling system as shown by
the instruction sheets for the universal sampler, the pyrolyzer
and the chlorinated hydrocarbon detector tubes. See attached
sketch., Ask the instructor to check the system before proceed-
ing with the test.

a, Position the sampling tube of the pyrolyzer with masking
tape about 3" from the bottom of the beaker,

b. Select the proper orfice (No. 2) for the pump.

c. Break off the tips of the detector tube using the hole in the
top of the pump. See note listed below,

d. Turn the selection switch (black knob) on the pyrolyzer to
"operate'. Do not turn up the voltage control switch (red
knob) to 3. 25 volts until immediately before the test is made.
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e. When the test is made, wait the required period (a
minimum 30 seconds) for the pump to fill,
f. Determine the length of the blue stain which develops
in the tube by comparing it to the millimeter scale on the
instruction sheet for the detector tubes.

3. After the test is completed, use the calibration chart on the
instruction sheet for the detector tubes to determine the
freon concentration. The freon concentration in this test

will generally be about 500 ppm.

NOTE
Do not permit students to be injured by the jagged glass tips on the
ends of the detector tubes.
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EXPERIMINT 2A

INSTRUCTIONS FFOR USING THE DRAGER DETECTOR TUBE

SYSTEM I'OR SAMPLING TOLULNIS

EQUIPMENT AND MATERIALS REQUIRED

1. One Drager hand pump, Model No, 31

2. One box of Drager detector tubes (5/a) Catalogue No. CH23001
{or toluene

3. One botlle with 10 ml of toluene

4, Onc pipelte with rubber bulb

5. One 2-liter beaker (or 2 1b coffee can)

PROCEDURE

1. Prepare an air mixture with toluene by usinig the pipette Lo add three
drops of toluene lo the beaker or colfee can, Toluene vapor is
heavier than air and will tend to remain in the beaker.

2, Tollow the instruction sheet for the Drager detector tube for
tolucne to set up the sampling system. See attached sketch, Ask
the instructor to check the system before proceeding with the test.
a. llave the inlet to the detector tube about 3'" from the bottom

of the beaker when the test is made, .
b. DBreak off the tips of the detector tube using the hole in a key.
c. When the test is made, wait [or the bellows to [ill after each
stroke, ' :

3. After the test is completed, compare the lenglh of the brown stain
to the scales on the side of the tube to determine the concentration
of tolucne. Usually the concentration will be about 200 ppm, The
MLSA standard [or toluene is 100 ppm [or an 8 hour shilt. See the
noles listed below,

NOTLS

1. 1Be sure to read the scale on the tube which corresponds to the
number of strokes which are taken,

2. Do not permit the students to be injured by the jagged glass tips

on the ends of the detector tubes,
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EXPERIMENT 2B

INSTRUCTIONS FFOR USING TIIE DRAGER DETECTOR TUBE
SYSTEM FOR SAMPLING CARBON MONOXIDE

EQUIPMENT AND MATERIALS REQUIRED

1. One Drager hand pump, Model No., 31

2. One 3-liter plastic gas bag, Environmental Measurements, Inc.

3. One hox of Drager detector tubes (5/c) Catalogue No. CH 20601
for carbon monoxide '

4, One 4" piece of 1/4" ID rubber hose

PROCEDURE

1. Askone of the students who is smoking to exhale one breath of
cigarette smoke into a 3 liter plastic bag half filled with air.

2. 7 Knead the bag to mix its Contents.

3. Tollow the instruction sheet for the Drager detector tube for
carbon monoxide to set up the sampling bag. See attached sketch.
lixhaust a few milliliters of air from the bag before the detector
tube is attached to remove the high concentration of smoke which is
trapped in.the hose. Ask the instructor to check the system

- belore proceeding with the test,
a, DBreak off the tips of the detector tube using the
hole in a key. :
b. When the test is made, wait for the ‘bellows of the
pump to [ill after each stroke. -
4, After the test is completed, compare the length of the brownish

green slain to the scales on the sides of the tube to determine
the concentration of carbon monoxide, Generally -the concen-
tration for this test will be about 200 ppm, The MIESA standard
for cavhon monoxide is 50 ppm for an 8 hour shift, Sce the

noles listed helow,
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Ingtructions for Using the Drager Delector Tube
System for Sampling Carbon Monoxide (contlinued)

NOTES

1. Be surc (o read the scale on the tube which corresponds to the
number of strokes which are taken,

2. Do not permit the students to be injured by the jagged glass.
tips on the ends of the detector tube. ’

3. Aflter a necgative result, this tube can be used up to 10 times
on the same day,
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EXPLERIMINT 3A

INSTRUCTIONS FOR SETTING UP A SAMPLING SYSTEN FOR
WELDING IFUMES CONTAINING CADMIUM, LIEAD OR SILVER

EQUIPMENT AND MA'I‘ERU\LS REQUIRED
1. MSA personal sampling pu“mp, Type G
2. One 3! piece of sampling hose, Bendix Catalogue No. 3900-908
3. One MSA cassette Part No, 457193 with 0.5 #m membrane filter

4, One 4" piece of 1/4" ID rubber hose

5. One flow meler such as the Matheson 603 with the
calibration curve
PROCEDURE

1. Set up the sampling system for welding fumes contrining
cadmium, lead or silver by arranging the above ilems in

the order presented. See attached sketch.

2. Ask the instructor to check the system belore proceeding with

the test.

3, Use the calibration curve to indicate the proper setting for the.
[low metler to obtain the desired flow rate of 2,0 Ipm, It has
been found that this flow meter in the "upstream' measures
the flow rate accurately as verified by a wet test meter or

bubble meter.

NOTE

Attach the flow meler Lo the cassette only during the period that
flow rate readings are desired,
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