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INTRODUCTION

PERSONNEL COMPETENCY STANDARD

The Industrial Hygiene Department Personnel Competency Standard (PCS) is a suggested
competency system of basic industrial hygiene techniques and knowledge designed to
establish the minimum level of competency required for developmental military and civilian
industrial hygienists and technicians to successfully perform in their positions. The PCS is a
compilation of the minimum knowledge and skills that personnel must demonstrate in order
to accomplish industrial hygiene primary functions. The objective is to standardize the
training of personnel new to the practice of industrial hygiene.

CONTENTS

Each subject of the PCS is divided into three sections. Fundamentals sections contain
written resources (i.e., technical manuals and major references) that provide an overview of
the general principles and information required to understand and satisfactorily perform basic
industrial hygiene duties and responsibilities. Practicals sections provide practical demon-
strations of field operations and techniques to put the knowledge gained from the fundamen-
tal sections to use. The certifier for a practicals section should ensure that the fundamental
topics of the section are covered. The practicals section is designed to acquaint personnel
with monitoring equipment, requirements, and best practices. Problem solving sections con-
tain common industrial hygiene calculations to solve.

REFERENCES
The references used during the writing of this standard were the latest available to the

Industrial Hygiene Department; however, the most current references available should be
used when completing the industrial hygiene subjects.

CERTIFIERS

The certifiers are supervisors, industrial hygienists and technicians who are experienced in
the industrial hygiene subjects. They certify that a Practical item has been completed. Only a
Supervisor can signify the completion of subjects either by written or oral examination, or by
observation of performance of competencies found in the standard.

DEVELOPMENTAL PROFESSIONALS

The supervisors will tell developmental industrial hygienists and technicians which industrial
hygiene subjects to complete and in what order. If a person is unable to physically demon-
strate a subject performance factor in the practicals section, he/she will need to demonstrate
a basic understanding of the performance factor in the opinion of the certifier.

FINAL COMPETENCY
Satisfactory completion of the PCS is required prior to achieving final competency.
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FINAL COMPETENCY

Fundamentals | Practicals | Problem Solving

Industrial Hygiene Department

NAME:

POSITION: Industrial Hygienist | Industrial Hygiene Technician

This page is to be kept in the individual’s training file as a record of satisfactory
completion of the Personnel Competency Standard for basic industrial hygiene.

RECOMMENDED: DATE:
Supervisor

RECOMMENDED: DATE:
Assistant Department Head

CERTIFIED: DATE:
Department Head
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LIST OF CERTIFIERS

The certifiers provide training in the knowledge and skills required to build and maintain
competency and proficiency in the practice of industrial hygiene. The table below lists
the certifiers assigned to the industrial hygiene subjects to include fundamentals,
practicals, and problem solving sections. The Supervisor lists the staff members that
may certify items in each section when the PCS is begun.

Industrial Hygiene Subject Certifier

101 Department Orientation

102 General Principles of Industrial Hygiene

103 Industrial Toxicology

104 Exposure Assessment Strategies
105 Air Sampling

106 Bulk and Surface Wipe Sampling
107 Industrial Noise

108 Non-ionizing Radiation

109 Ergonomics
110 Heat Stress
111 Bloodborne Pathogens

112 Indoor Environmental Quality

113 Industrial Ventilation

114 Personal Protective Equipment

115 Equipment Maintenance and Calibration
116 OSHA Expanded Standards

117 Navy SOH Programs

118 Industrial Process Assessments

119 Industrial Hygiene Surveys and Reports
120 DOEHRS-IH Application

Industrial Hygiene Department Personnel Competency Standard, Page 6
EOELGLLLCELELECEGGBSEBEEEBSSGSSSSSSSEESSGSSGSSSSSOOSESGOEOSOSOSOGSOGOUGSGSGSGOGSEOGOGOEOaa,aaa



NAVY AND MARINE CORPS PUBLIC HEALTH CENTER

INDUSTRIAL HYGIENE START HERE

June 20, 2020

LIST OF INDUSTRIAL HYGIENE SUBJECTS

The industrial hygienist and industrial hygiene technician are expected to complete the
industrial hygiene subjects in the table below. Each subject contains line items that
need to be completed by both the industrial hygienist and industrial hygiene technician.

Industrial Hygiene Subject

101 Department Orientation

102 General Principles of Industrial Hygiene

103 Industrial Toxicology

104 Exposure Assessment Strategies
105 Air Sampling

106 Bulk and Surface Wipe Sampling
107 Industrial Noise

108 Non-ionizing Radiation

109 Ergonomics
110 Heat Stress
111 Bloodborne Pathogens

112 Indoor Environmental Quality

113 Industrial Ventilation

114 Personal Protective Equipment

115 Equipment Maintenance and Calibration
116 OSHA Expanded Standards

117 Navy SOH Programs

118 Industrial Process Assessments

119 Industrial Hygiene Surveys and Reports
120 DOEHRS-IH Application
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101 DEPARTMENT ORIENTATION

Completed:

Supervisor Date
References:

A. Department Head, Assistant Department Head, and Supervisors. Industrial Hygiene
Department.

Section I: Fundamentals

101.01 Discuss the Industrial Hygiene Department’s mission and area of responsibility
(AOR)

.02 Discuss the organizational structure of the command / medical treatment facility
and Industrial Hygiene Department, as well as any supported organizations.

.03 Discuss the general roles and responsibilities of an industrial hygienist and
industrial hygiene technician.

.04 Discuss the working relationship between industrial hygiene and safety,
audiology, preventive medicine, and occupational health.

.05 Identify the Navy ships and submarines homeported in the Industrial Hygiene
Department’s AOR.

.06 Identify the Navy military ranks, including officers and enlisted.

.07 Discuss the proper customs and courtesies rendered towards customers, co-
workers, supervisors, and military leadership.

Section IlI: Practicals

101.08 If applicable: Take a familiarization tour aboard a ship or submarine.

Certifier name and signature Date completed
Section lll: Problem Solving

None
- END OF 101 -
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102 GENERAL PRINCIPLES OF INDUSTRIAL HYGIENE

Completed:

Supervisor Date

References:

A.

B.

G.
H
I

The Occupational Environment: Its Evaluation, Control, and Management. In S. R.
DiNardi (2nd Edition). American Industrial Hygiene Association, 2003.

The Occupational Environment: Its Evaluation, Control, and Management. In Daniel
H. Anna (3rd Edition). American Industrial Hygiene Association, 2011.
Fundamentals of Industrial Hygiene. In B. A. Plog (6th Edition). National Safety
Council, 2012.

Industrial Hygiene Field Operations Manual, Technical Manual NMCPHC-TM
6290.91-2. Industrial Hygiene Surveys and Survey Reports, Chapter 2. Navy and
Marine Corps Public Health Center.

Industrial Hygiene Field Operations Manual, Technical Manual NMCPHC-TM
6290.91-2. Exposure Assessment Strategies, Chapter 4. Navy and Marine Corps
Public Health Center.

Medical Surveillance Procedures Manual and Medical Matrix (12" Edition),
NMCPHC-TM OM 6260. Navy and Marine Corps Public Health Center, August
2015.

OPNAVINST 5100.23 series.

. OPNAVINST 5100.19 series.

BUMEDINST 5100.13 series.

Section I: Fundamentals

102.01 Attend the Navy and Marine Corps Public Health Center (NMCPHC)

“Introduction to Industrial Hygiene for Exposure Monitors and Industrial Hygiene
Technician / Industrial Hygiene Techniques and Exposure Monitoring” course
(or equivalent)

.02 Define industrial hygiene.

.03 Discuss the six canons of the joint “Code of Ethics for the Professional Practice
of Industrial Hygiene” endorsed by the American Academy of Industrial Hygiene
(AAIH), American Board of Industrial Hygiene (ABIH), American Conference of
Governmental Industrial Hygienists (ACGIH), and American Industrial Hygiene
Association (AIHA).

.04 State the four classifications of stressors that can exist in the workplace.
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.06 Discuss how to perform qualitative exposure assessments for potential health
hazards from workplace stressors.

.07 Identify the different types of quantitative sampling methods (compliance and
screening) used to evaluate worker exposures from workplace stressors.

.08 Discuss how to interpret and report exposure monitoring results.

.09 Describe the hierarchy of controls, including the ALARA concept, to minimize or
eliminate exposures to workplace stressors.

.10 Discuss the general exposure criteria to workplace stressors for the inclusion of
workers in the Navy’s medical surveillance programs.

.11 Discuss the industrial hygiene survey process to include preparation, entry/exit
briefs, site visit, interviews/fact finding, observations, sampling, review of
results, making conclusions and recommendations, and report writing.

.12 ldentify the industrial hygiene literature commonly used to comply with the
standards and guidelines established by the Navy, government, and advisory
agencies.

Section II: Practicals

102.13 Accompany an experienced industrial hygienist during a baseline industrial
hygiene survey (BIHS)/entry brief or periodic industrial hygiene survey (PIHS)
of the three types listed.

(1) Priority 1

Date completed

(2) Priority 2

Date completed

(3) Priority 3

Date completed

Certifier name and signature Date completed

.14 Accompany an experienced industrial hygienist during a shipboard industrial
hygiene survey.
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.15 Accompany an experienced industrial hygienist during a special industrial
hygiene survey.

Certifier name and signature Date completed

.16 During an industrial hygiene survey, work with an experienced industrial
hygienist to evaluate the following stressors/routes of entry and decide if
qualitative or quantitative exposure assessment is appropriate (at least five
listed, as applicable):

(1) Chemical inhalation

Date completed

(2) Chemical contact

Date completed

(3) Chemical ingestion

Date completed

(4) Noise

Date completed

(5) Hand-arm and whole body vibration

Date completed

(6) Heat stress and thermal contact

Date completed

(7) Ultraviolet and infrared radiation

Date completed

(8) Ergonomic (e.g., heavy lifting, repetition, and awkward posture)

Date completed

Certifier name and signature Date completed
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.17 During an industrial hygiene survey, work with an experienced industrial
hygienist to evaluate the following engineering controls (as many controls
listed, as possible):

(1) Substitution

Date completed

(2) Isolation

Date completed

(3) Ventilation

Date completed

Certifier name and signature Date completed

.18 During an industrial hygiene survey, work with an experienced industrial
hygienist to evaluate the following administrative and work practice controls (as
many controls listed, as possible):

(1) Supervision

Date completed

(2) Job rotation

Date completed

(3) Work/Rest cycle

Date completed

(4) Hazardous material storage and labels

Date completed

(5) Warning/Caution signs

Date completed

(6) Training

Date completed

(7) Standard operating procedure (SOP)

Date completed

(8) Housekeeping and personal hygiene

Date completed

Certifier name and signature Date completed
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.19 During an industrial hygiene survey, work with an experienced industrial
hygienist to evaluate the following personal protective equipment (PPE) (all
PPE listed, if possible):

(1) Chemical goggles

Date completed

(2) Safety glasses

Date completed

(3) Face shield

Date completed

(4) Welding helmet and goggles

Date completed

(5) Leather jacket, apron, and gloves

Date completed

(6) Rubber apron

Date completed

(7) Chemical gloves

Date completed

(8) Cotton or chemical-resistant coveralls

Date completed

(9) Ear plugs and circumaural muffs

Date completed

(10) Air-purify respirator
(filtering facepiece, chemical cartridge) Date completed

(11) Supplied-air respirator

Date completed

Certifier name and signature Date completed
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.20 Conduct a command or shop entry and/or out-brief of an industrial hygiene
survey under the supervision of an experienced industrial hygienist.

Certifier name and signature Date completed

Section lll: Problem Solving
None

- END OF 102 -
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103 INDUSTRIAL TOXICOLOGY
Completed:
Supervisor Date
References:
A. Casarett and Doull’s Toxicology: The Basic Science of Poisons. In C. D.
Klaassen (9th Edition). The McGraw-Hill Companies, 2019.
B. NIOSH Pocket Guide to Chemical Hazards. National Institute for
Occupational Safety and Health, 2007.
C. TLVs® and BEIs® Based on the Documentation of the Threshold Limit
Values for Chemical Substances and Physical Agents and Biological
Exposure Indices. American Conference of Governmental Industrial
Hygienists, 2019.
D. IARC Monographs on the Evaluation of Carcinogenic Risks to Humans.
Agents Classified by the IARC Monographs, Volumes 1-116. International
Agency for Research on Cancer, 2016.
E. National Toxicology Program. Report on Carcinogens (14th Edition). U.S.
Department of Health and Human Services, 2016.
F. Medical Surveillance Procedures Manual and Medical Matrix (12th Edition),
Technical Manual NMCPHC-TM OM 6260. Navy and Marine Corps Public
Health Center, August 2015.
G. Reproductive and Developmental Hazards: A Guide for Occupational Health
Professionals, Technical Manual NMCPHC-TM-OEM 6260.01C. Navy and
Marine Corps Public Health Center, May 2019
Section I: Fundamentals
103.01 Define toxicity, hazard, carcinogen, mutagen, teratogen, and sensitizer.

.02 |dentify the different physical forms in which chemicals can exist.

.03 State the routes of entry in which a chemical can enter the body.

.04 Identify the different sizes of inhalable, thoracic, and respirable particulate
matter and explain their deposition in the respiratory tract (nasal passages,
conducting airways, and gas exchange region).

.05 Explain the difference between the following health effects: (1) systemic versus
localized, (2) acute versus chronic, (3) reversible versus irreversible, and (4)
allergic versus sensitization.

.06 Define hepatotoxic, nephrotoxic, and neurotoxic agents.

.07 Explain the difference between chemical and simple asphyxiants.
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.08 Discuss the criteria for a chemical being placed on a list of carcinogens and
identify the classification systems used by Occupational Safety and health
Administration (OSHA), International Agency for Research on Cancer (IARC),
National Toxicology Program (NTP), and ACGIH.

.09 Discuss the dose-response relationship to include curves, threshold, lethal
dose, concentration dose, no observable adverse effect level (NOAEL), and
lowest observable adverse effect level (LOAEL).

.10 Explain the difference between threshold and linear non-threshold models.

.11 Discuss how to select a NOAEL and LOAEL.

.12 Discuss the four phases (absorption, distribution, metabolism, and excretion) to
the disposition of chemicals in the body, also known as toxicokinetics.

.13 Define additive, synergistic, potentiation, and antagonistic health effects from
chemical reactions.

.14 Explain the difference between primary and secondary irritants.

.15 Identify the different types of biological monitoring to measure chemicals or
chemical metabolites (biomarkers) in biological samples of the human body.

.16 Discuss the limitations and strengths of using animal data to assess
reproductive and developmental hazards to humans.

Section II: Practicals
None

Section lll: Problem Solving
None

- END OF 103 -
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104 EXPOSURE ASSESSMENT STRATEGIES

Completed:

Supervisor Date
References:

A. Industrial Hygiene Field Operations Manual, Technical Manual NMCPHC-
TM 6290.91-2. Industrial Hygiene Surveys and Survey Reports, Chapter 2.
Navy and Marine Corps Public Health Center.

B. Industrial Hygiene Field Operations Manual, Technical Manual NMCPHC-
TM 6290.91-2. Exposure Assessment Strategies, Chapter 4. Navy and
Marine Corps Public Health Center.

C. A Strategy for Assessing and Managing Occupational Exposures. (4th
Edition). American Industrial Hygiene Association, 2015.

D. Tools for the practicing Industrial hygienist. Exposure Assessment
Strategies Committee. American Industrial Hygiene Association.
https://aiha.org/public-resources/consumer-resources/topics-of-interest/ih-
apps-tools

E. Applied Statistics in Occupational Safety and Health. In C. A. Janicak (3rd
Edition). Government Institutes, 2016.

F. Defense Occupational Environmental Health Readiness System-Industrial

Hygiene (DOEHRS-IH)

OPNAVINST 5100.23 series.

Code of Federal Regulations, Title 29, Part 1910.1000. Air Contaminants.

and other substance specific sections. Occupational Safety and Health

Administration.

I. TLVs® and BEIs® Based on the Documentation of the Threshold Limit
Values for Chemical Substances and Physical Agents and Biological
Exposure Indices. American Conference of Governmental Industrial
Hygienists, 2019.

I o

Section I: Fundamentals
104.01 Describe the DoD exposure assessment model.

.02 Describe the five major steps of the Navy’s industrial hygiene exposure
assessment process.

.03 State the eight common bases for defining similar exposure groups (SEGs)
through observation.

.04 Explain the difference between qualitative and quantitative exposure
assessments.
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.05 Define action level (AL) and the following occupational exposure limits (OELS):
(1) 8-hour time weighted average (TWA), (2) short-term exposure limit (STEL),
(3) ceiling (C), and (4) excursion limit (EL).

.06 Explain how to choose appropriate OELs based on the Navy hierarchy.

.07 Explain how to convert between different OEL units.

.08 Identify the type of statistical test used to determine if exposure monitoring data
is lognormally distributed and state the statistics typically used to estimate
exposures in the upper tail of the SEG exposure profile distribution.

.09 Define an exposure profile of a SEG as acceptable, uncertain, and
unacceptable, considering the uncertainty around the OEL and around the

exposure estimate.

.10 Discuss the levels of confidence in hazard/exposure characterization and
existing controls.

.11 Explain how to assign a health risk rating (HRR) to a SEG using exposure and
health effect ratings.

.12 Describe the process of entering, updating, and tracking exposure monitoring
data in the Industrial Hygiene Department’s exposure monitoring plan (EMP).

Section IlI: Practicals

104.13 Enter EMP events from a PIHS report into the Industrial Hygiene Department’s
EMP under the supervision of an experienced industrial hygienist.

Certifier name and signature Date completed

.14 During an industrial hygiene survey, work with an experienced industrial
hygienist to perform the two types of exposure assessments listed.

(1) Quantitative

Date completed

(2) Qualitative

Date completed

Certifier name and signature Date completed
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Section lll: Problem Solving

Refer to Chapters 2 and 4 of the NMCPHC Industrial Hygiene Field Operations Manual
to solve problems 104.15 through 104.18.

104.15 Calculate the HRR for instructors at a weapons firing range who are expected
to be routinely overexposed to noise.

.16 Calculate the HRR for workers repairing aircraft composite structures who are
expected to be infrequently exposed to fibrous glass (nuisance dust) at less
than 10 percent of the OEL.

.17 Calculate the HRR for painters applying primer to ground support equipment
who are expected to be routinely exposed to hexavalent chromium (human
carcinogen) at less than 50 percent of the OEL.

.18 Demonstrate the calculation and use of quantitative exposure assessment
statistics using DOEHRS-IH or other tools under the supervision of an
experienced industrial hygienist

- END OF 104 -
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105 AIR SAMPLING

Completed:

Supervisor Date

References:

A. Industrial Hygiene Field Operations Manual, Technical Manual NMCPHC-
TM 6290.91-2. Sampling Procedures, Chapter 3. Navy and Marine Corps
Public Health Center.

B. OSHA Technical Manual. Personal Sampling for Air Contaminants, Section
II, Chapter 1. Occupational Safety and Health Administration.

C. Industrial Hygiene Sampling Guide for Navy Comprehensive Industrial
Hygiene Laboratories (CIHLs). Navy and Marine Corps Public Health
Center. 2018.

D. Exposure Monitoring and industrial Hygiene Techniques Course. NMCPHC.

E. Index of OSHA Sampling and Analytical Methods. Occupational Safety and
Health Administration.

F. NIOSH Manual of Analytical Methods. National Institute for Occupational
Safety and Health.

G. Bisesi and Kohn'’s Industrial Hygiene Evaluation Methods. In M. S. Bisesi
(2nd Edition). Lewis Publishers, 2004.

H. Code of Federal Regulations, Title 29, Part 1910.1000. Air Contaminants.
and other substance specific sections. Occupational Safety and Health
Administration.

I. TLVs® and BEIs® Based on the Documentation of the Threshold Limit
Values for Chemical Substances and Physical Agents and Biological
Exposure Indices. American Conference of Governmental Industrial
Hygienists, 2019.

Section I: Fundamentals

105.01

.02

.03

.04

.05

Discuss the reasons for air sampling and when to sample.
Discuss determining representative sampling and SEGs.

Discuss and identify how many samples should be taken when conducting air
sampling of a work population and what individuals to select for monitoring.

Discuss the various variability parameters and other factors that affect
sampling.

Explain the difference between the following types of air sampling methods: (1)

compliance versus screening, (2) personal versus general area, (3) active
versus passive, and (4) direct versus indirect.
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.07
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12

A3

14

15

16

A7

18

19

.20

21
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Explain the difference between the following types of air sampling duration
types: (1) Full shift (continuous, integrated, TWA), short term (STEL, ceiling),
instantaneous (direct reading, grab)

Define and describe the advantages and disadvantages of the following air
sampling duration strategies: (1) full period single sample, (2) full period
consecutive samples, (3) partial period single sample, (4) partial period
consecutive samples, and (5) instantaneous samples.

Explain where to find the standard procedures to determine the sampling
criteria (e.g., flow rate, sample volume, and collection media).

Discuss the use and limitations of detector tubes.

Discuss the use of passive air sampling monitors.

Identify the main components of a calibration train and air sampling train.
Discuss the selection and use of air sampling pumps, collection media, and
calibrators to monitor for the following: (1) organic vapors, (2) metal fumes, (3)

total and respirable dust, (4) asbestos fibers, and (5) isocyanates.

Discuss where to position the sample and pump when conducting personal and
general area air sampling

Explain the difference between an open and closed face cassette.

Identify the different types of cyclones used to capture respirable particulate
matter.

Discuss the use of an IOM sampler and the particulate mass fraction collected.
Define “breakthrough” as it pertains to sorbent tubes.

Discuss how long a sample must be taken to meet the minimum air volume
standard criteria (e.g., ceiling, STEL, and 8-hour).

Discuss what information should be included in the sampling field notes.

Explain the difference between field and media blanks and state the number of
blanks collected for each batch of samples in accordance with CIHL policy.

Discuss how to correctly fill out the NMCPHC/local air sample survey forms and

logs, assign sample numbers, and properly pack and ship samples to the
Navy’s CIHL.
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.22 Explain the air sampling equations found in Attachment (A) of this standard.

.23 Define the analytical limit of quantification (LOQ) and explain when to censor
sample results.

.24 Explain when sampling data is invalid due to sampling and analytical errors
(SAEs) and/or random errors.

.25 Explain what you should do in the case of any less than LOQ results from a
metal scan to determine if that metal was truly present and less than the LOQ,
as opposed to just not being present at all. Explain how erroneously including
less than LOQ metal scan results where the metal was just not present at all
can skew statistical assessment of SEG exposure data.

Section Il: Practicals

105.26 Conduct personal air sampling for contaminants under the supervision of an
experienced industrial hygienist or industrial hygiene technician. This is to
include:

(1) Selecting sampling method.

Date completed

(2) Selecting air sampling pump and calibrator.

Date completed

(3) Selecting sampling media.

Date completed

(4) Determining the needed flow rate.

Date completed

(5) Determining the needed sample volume.

Date completed

(6) Setting up calibration and sampling trains.

Date completed

(7) Calibrating sampling pump.

Date completed

(8) Collecting field and media blanks.

Date completed

(9) Completing sample form/logs.

Date completed
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(10)Assigning sample numbers.

Date completed

(11)Packaging and shipping samples.

Date completed

Certifier name and signature Date completed

.27 Conduct personal or general area air sampling for the following physical forms
of contaminants under the supervision of an experienced industrial hygienist or
industrial hygiene technician:

(1) Particulate

Date completed

(2) Gas or vapor

Date completed

Certifier name and signature Date completed

.28 Conduct personal or general area air sampling for the following analytes (at
least three chemicals listed, as applicable) under the supervision of an
experienced industrial hygienist or industrial hygiene technician:

(1) Asbestos (any form)

Date completed

(2) Benzene

Date completed

(3) Hexavalent chromium

Date completed

(4) Isocyanate (HDI, MDI or TDI)

Date completed

(5) Lead

Date completed

(6) Respirable silica (crystalline or cristobalite)

Date completed

Certifier name and signature Date completed
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.29 Collect an organic vapor sample using a passive air monitoring badge and
complete the appropriate survey form under the supervision of an experienced
industrial hygienist or industrial hygiene technician:

Certifier name and signature Date completed

.30 Calculate the following under the supervision of an experienced industrial
hygienist:

(1) Performing censoring calculations.

Date completed

(2) Actual TWA

Date completed

(3) 8-hour TWA
unsampled period = 0
unsampled period = sampled period Date completed

(4) 15-minute short term exposure limit (STEL)

Date completed

Certifier name and signature Date completed
Section lll: Problem Solving

Use the following benzene air sampling parameters (OSHA Method 7) from the Navy’s
CIHL sampling guide table to solve problems 105.31 through 105.35.

Analyte: Benzene CAS: 71-43-2 MW: 78.11
OSHA 8 hour TWA Permissible Exposure Limit (PEL) 1 ppm
OSHA STEL 5 ppm

Flow Rate
(lom)8 Volume (L) LOQ (pg)
0.01t00.2 2t0 10 2

105.31 Convert the OSHA PEL of 1 ppm to mg/m3and the STEL of 5 ppm to mg/m?3.
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.32 Calculate the minimum sample volume (L) if the airborne concentration is at the
OSHA PEL-TWA.

.33 Calculate the flow rate (Ipm) needed in order to collect a full 8-hour sample
using one charcoal tube.

.34 Calculate the minimum sample volume (L) if the airborne concentration is at the
OSHA STEL.

.35 Calculate the flow rate (Ipm) in order to sample for a 15-minute STEL using one
charcoal tube.

.36 Calculate the percent (%) error for the initial and final calibration flow rate
differential if a sampling pump was pre-calibrated at 0.132 Ipm and post-
calibrated at 0.127 Ipm

Scenario. A shipyard worker was sampled for exposure to benzene while performing
preventive maintenance system (PMS) actions on fuel storage tanks. The PMS
procedures are performed one day a week, ranging from 7 to 8 hours, during a 5-day
work week. The benzene samples were partial period consecutive samples taking
during a 7 hour period to identify differing exposures during that work day. One sample
was an additional STEL sample taken with another sampling train during a potentially
high-concentration task. The results of the samples are below. Solve problems 105.37
through 105.44.

Sample # Duration | Concentration (ppm)
1 3 hrs 1.2
2 15 mins 5.2
3 2 hrs 0.5
4 2 hrs 0.8
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Calculate the actual TWA exposure in ppm.

Assume the worker works an 8-hour shift and that for the unsampled period
there was no exposure. Calculate the 8 hour TWA exposure in ppm.

Evaluate the compliance of that 8 hour TWA exposure against the OSHA PEL-
TWA, AL, STEL and ACGIH TLV-TWA and STEL

Based on that one sample and 29 CFR 1910.1028, determine the monitoring
frequency and if the exposure necessitates worker inclusion in the Navy’s
Medical Surveillance Program (Benzene 117 via Medical Matrix).

Assume the worker works a 12-hour shift, and in the remaining 5 hours there
was no exposure. Calculate the 12 hour TWA exposure in ppm.

Calculate the adjusted PEL 12 hour TWA in ppm using the Brief and Scala
model.

Evaluate the compliance of that 12-hour TWA exposure against the adjusted
PEL 12 hour TWA.

Determine the monitoring frequency and if the exposure necessitates worker
inclusion in the Navy’s Medical Surveillance Program (Benzene 117 via Medical
Matrix).

A worker is exposed to 3.9 mg/m3 of hydrogen bromide and 2.4 mg/m3 of
hydrogen chloride simultaneously. Using the ACGIH TLVs and assuming
additive effects (upper respiratory tract irritants), calculate whether the
exposure exceeds the TLV-C for mixtures.
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46 A “metal scan” sample was collected on a welder while performing shielded
metal arc welding (stick welding). The Navy’s CIHL reported an iron (Fez2)
concentration of 2.5 mg/m3 and zinc (Zn) concentration of 1.8 mg/m3. Convert
the reported concentrations to iron oxide (Fe203) and zinc oxide (ZnO) in
mg/m3 since the OSHA PELs are for Fe203 and ZnO fume.

- END OF 105 -
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106 BULK AND SURFACE WIPE SAMPLING

Completed:

Supervisor Date
References:

A. Industrial Hygiene Field Operations Manual, Technical Manual NMCPHC-
TM 6290.91-2. Sampling Procedures, Chapter 3. Navy and Marine Corps
Public Health Center.

B. OSHA Technical Manual. Surface Contaminants, Skin Exposure, Biological
Monitoring and Other Analyses, Section II: Chapter 2. Occupational Safety
and Health Administration.

Section I: Fundamentals

106.01 Explain why surface contamination in some workplaces may need to be
assessed.

.02 Discuss when bulk or surface wipe sampling for contaminants is appropriate.

.03 Identify a few common non-industrial areas in a workplace that may be at risk
to the spread of contaminates generated from industrial processes.

.04 Discuss various workplace controls to prevent the spread of particulates
generated from industrial processes.

.05 Explain the difference between settling and direct transfer of particulate
“surface loading.”

.06 Describe the procedures to collect bulk and surface wipe samples and state the
three types of media recommended for collecting surface samples.

.07 State the OSHA'’s surface loading policy for metal dusts (e.g., lead) in both
industrial (regulated and non-regulated) and non-industrial workplaces.

.08 Discuss how to correctly fill out the NMCPHC bulk/wipe sample form, assign
sample numbers, and properly pack and ship samples to the Navy’s CIHL.

Section llI: Practicals

106.09 Collect a bulk sample of a possible contaminant under the supervision of an
experienced industrial hygienist or industrial hygiene technician. This is to
include:

(1) Completing sample form.

Date completed
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(2) Assigning sample numbers.

Date completed

(3) Packaging and shipping sample.

Date completed

Certifier name and signature Date completed

.10 Conduct wipe sampling for possible surface contamination under the
supervision of an experienced industrial hygienist or technician. This is to
include:

(1) Selecting sampling method.

Date completed

(2) Selecting sampling media.

Date completed

(3) Completing sample form.

Date completed

(4) Assigning sample numbers.

Date completed

(5) Packaging and shipping sample.

Date completed

Certifier name and signature Date completed
Section lll: Problem Solving
None

- END OF 106 -
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107 INDUSTRIAL NOISE
Completed:
Supervisor Date
References:

A. OPNAVINST 5100.19 Series. Hearing Conservation, Chapter B4. Navy
Safety and Occupational Health Program Manual for Forces Afloat, May
2019.

B. OPNAVINST 5100.23 Series. Hearing Conservation and Noise Abatement,
Chapter 18. Navy Safety and Occupational Health Program Manual, May
2019.

C. DoD Instruction 6055.12. Hearing Conservation Program. Department of
Defense, August 2019.

D. Industrial Hygiene Field Operations Manual, Technical Manual NMCPHC-
TM 6290.91-2. Noise Surveys, Chapter 5. Navy and Marine Corps Public
Health Center, July 2019

E. Medical Surveillance Procedures Manual and Medical Matrix (12th Edition),
Technical Manual NMCPHC-TM OM 6260. Navy and Marine Corps Public
Health Center, August 2015.

F. Reproductive and Developmental Hazards: A Guide for Occupational Health
Professionals, Technical Manual NMCPHC-TM-6260.01D. Navy and
Marine Corps Public Health Center, May 2019

G. The Noise Manual. In E. H. Berger, et al (5th Edition). American Industrial
Hygiene Association, 2003

Section I: Fundamentals

107.01

.02

.03

.04

.05

.06

Define the following basic characteristics of a sound wave: (1) frequency (f), (2)
wavelength (A), (3) amplitude, and (4) speed (c).

Define the following quantities and units of sound: (1) sound power, (2) sound
intensity, (3) sound pressure level, and (4) decibel.

Discuss the physiology of hearing and the basic anatomy of the ear (three
sections).

Discuss the following types of hearing loss: (1) conductive, (2) sensorineural,
and (3) central.

Explain the difference between temporary threshold shift and permanent
threshold shift.

Identify a few non-auditory effects to noise.
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.07 Define the following types of noise: (1) continuous, (2) intermittent, (3) impact,
and (4) impulse.

.08 Define the following types of sound fields: (1) near field, (2) far field, (3) free
field, and (4) reverberant field.

.09 Describe the operations of a sound level meter (SLM), octave band analyzer
(OBA), and noise dosimeter.

.10 Explain the difference between Type 0, 1, and 2 SLMs and the difference
between slow and fast meter responses.

.11 Discuss the following settings of a noise dosimeter: (1) exchange rate, (2)
criterion level, (3) meter response, and (4) weighting scale. State the criteria
used by the Navy.

.12 Explain the difference between the A, C, and Z or flat weighting scales.

.13 Discuss the use of an OBA and state the center frequencies.

.14 Describe the procedures to certify an audiometric test booth using a Type 1
SLM equipped with an OBA.

.15 Discuss the noise (continuous, intermittent, impact, and impulse) criteria for the

designation of hazardous noise areas and equipment, as well as the use of
hearing protection devices (HPDs).

.16 Discuss noise hazard radius and sound level (noise) contour mapping.

.17 State the different types of engineering controls, work practices, and
administrative controls to eliminate or reduce noise exposures.

.18 Define single and double hearing protection.
.19 Discuss the noise exposure criteria for inclusion of workers in the medical
surveillance component (e.g., audiogram) of the Navy’s Hearing Conservation

Program.

.20 Discuss when pregnant women should be removed from noise hazardous
areas.

.21 Explain the noise equations found in Attachment (A) of this standard.
.22 Discuss how to use 3M™ Detection Management Software (DMS), correctly fill

out the NMCPHC noise survey forms, and assign laboratory analytical report
(LAR) numbers.
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Section Il: Practicals

107.23 Collect direct noise readings of noise-producing equipment under the
supervision of an experienced industrial hygienist or technician. This is to
include:

(1) Selecting sound level meter and microphone.

Date completed

(2) Calibrating meter.

Date completed

(3) Setting parameters.

Date completed

(4) Completing survey form.

Date completed

(5) Assigning LAR number.

Date completed

Certifier name and signature

.24 Conduct personal noise dosimetry under the supervision of an experienced
industrial hygienist or technician. This is to include:

(1) Calibrating dosimeter.

Date completed

(2) Setting parameters.

Date completed

(3) Downloading raw data.

Date completed

(4) Completing survey form.

Date completed

(5) Assigning LAR number.

Date completed

Certifier name and signature
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.25 Perform an octave band analysis inside an audiometric test booth under the
supervision of an experienced industrial hygienist or technician. This is to
include:

(1) Selecting sound level meter and microphone.

Date completed

(2) Calibrating meter.

Date completed

(3) Setting parameters.

Date completed

(4) Completing certificate form.

Date completed

Certifier name and signature

Section lll: Problem Solving

107.26 The carpenters at the wood shop plan to operate a table saw (90 dB), jointer
(96 dB), planar (99 dB), and air compressor (85 dB). All these activities will
take place simultaneously. Predict the overall sound pressure (dB) level using
the short-cut method.

.27 Four identical grinders will be installed in a metal shop. The sound pressure
level emitted 6 feet away from each machine is 83 dB. Calculate the overall
sound pressure level (dB) in the shop with all grinders operating
simultaneously. 