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ERTP Overview

Comprehensive Environmental Response, Compensation
and Liability Act of 1980
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Superfund Amendments and Reauthorization Act of 1986
(SARA)

U.S. Environmental Protection Agency
(EPA)

Environmental Response Training Program
(ERTP)

ERTP Overview

In 1980, the U.S. Congress passed the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), also known as Superfund. In 1986, the Superfund Amendments and
Reauthorization Act (SARA) was passed. This act amended CERCLA. CERCLA provides for liability,
compensation, cleanup, and emergency response for hazardous substances released into the environment
and for the cleanup of inactive waste disposal sites. The U.S. Environmental Protection Agency (EPA)
allocated a portion of Superfund morey to training. EPA's Environmental Response Team (ERT)
developed the Environmental Response Training Program (ERTP) in response to the training needs of
individuals involved in Superfund activities.

10798
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Types of Credit Available

EU Continuing Education Units (CEUs)
C 1.65 CEUs: 100% attendance at this course
> 70% on the exam

American Board of Industrial Hygiene (ABIH)
Certification Maintenance (CM) Points

. ABIH ABIH has awarded this course 2.0 CM point, and the CM
approval numberis 1898. Certified Industrial Hygienists

(CIHs) with an EPA course completion certificate may apply for
this CM point.

Occupational Safety and Health Administration

(OSHA)
OSH A This course meets and exceeds OSHA's requirement
[29 CFR 1910.120(e)(4)] of a minimum of 8 hours of
additional specialized training for supervisors of hazardous

waste workers.
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ERTP Courses

TP-3 Health and Safety Courses

. Hazardous Matenals incident Response Operations (165.5)
. Safety and Health Decision-Making for Managers (165.8)
. Emergency Response to Hazardous Material Incidents (165.15)

Technical Courses

. Treatment Technologies for Superfund (165.3)

. Air Monitoring for Hazardous Matenals (165.4)

. Risk Assessment Guidance for Superfund (165.6)

. Introduction to Groundwater Investigations (165.7)

. Sampling for Hazardous Materials (165.9)

. Radiation Safety at Superfund Sites (165.11)

. introduction to Environmental Geophysics (165.20) .

TP-5 Special Courses

. Health and Safety Plan Workshop (165.12)
. Designs for Air Impact Assessments at Hazardous Waste Sites (165.16)

. Removal Cost Management System (165.17)
. Infand Oil Spills (165.18)

TP-6 Courses Offered in Conjunction with Other EPA Offices

v Chemical Emergency Preparedness and Prevention Office (CEPPOQ)
« Chemical Safety Audits (165.19)

TP-7 v Site Assessment Branch
« Introductory Preliminary Assessment Training
« Introductory Site Investigation Training
«  Federal Facifities Preliminary Assessment/Site Investigation

- Hazard Ranking System
- Hazard Ranking System Documentation Record .

SHOMFM o 10/98
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Course Goals

Identify sections of 29 CFR 1910.120 that relate to operations at
hazardous waste sites.

Identify regulations, consensus standards, and guidance documents
developed by OSHA, EPA, the National Institute of Occupational
Safety and Health (NIOSH), the American National Standards
Institute (ANSI), and the National Fire Protection Association (NFPA)
that pertain to personnel engaged in field operations.

SHDMFM
Onentapon and introduction

Develop elements of a site safety plan that include medicai
monitoring, air surveillance strategies, and personal protective

equipment (PPE).

Conduct an audit of a health and safety ptan (HASP) using EPA's
Health and Safety Audit Guidelines document.

Identify computer software programs available through EPA that will
aid in the development of a HASP.

U.S. EPA Haaoouartars Library

1200 P

Vs




About the Agenda

Agenda times are only approximate. Every effort is
made to complete modules and to finish the day at

the specified time.

Class begins promptly at 8:15 a.m. on Tuesday and at
8:00 a.m. on Wednesday and Thursday. Please
arrive on time to minimize distractions to fellow

students.

Ten-minute breaks are given between modules.

Lunch is 1 hour.
TP-10

Points to Remember

Attendance is required in order to receive an EPA
course completion certificate.

The attendance sheet must be signed each morning
and afternoon. '

Direct participation in case study exercises is
expected.

Each student must take the examination.

TP-11

SHOMFM
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About the Training Evaluation

The Training Evaluation is a tool to collect valuable feedback from YOU about this
course.

We value YOUR comments!! Important modifications have been made to this course
based on comments from previous students.

DO DON'T

»  Complete an evaluation at the end of Hold back!

each module!
«  Focus exclusively on the presentation

«  Tell us if you feel the content of the skills of the instructors.

course manual is clear and complete!
»  Write your name on the evaluation if

«  Tell us if you feel the activities and it will inhibit you from being direct
. exercises were useful and helpful! and honest.

«  Tell us if you feel the course will help
you perform related duties back on the

job!

«  Complete the first page of the
evaluation at the end of the course
before you leave!

. Write comments in ink.

10/80
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Facility Information

Please put beepers in the vibrate mode
and turn off radios. Be courteous to
fellow students and minimize
distractions.

Emergency
Telephone
Numbers

Emergency Exits

Alarms

Sirens

SHOMFM
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SAFETY AND HEALTH COMPLIANCE
WITH 29 CFR 1910.120




Safety and Health Compliance with
29 CFR 1910.120

29 CFR 1926 Executive Order
12196
40 CFR 311 55 FR 14072
29 CFR 1910 59 FR 43268
NIOSH / OSHA / USCG /EPA TP-1 |

Safety and Health Compliance with
29 CFR 1910.120 C )

Module Purpose: + To distinguish the relationship between
regulations, consensus standards, and

guidance documents

+ To identify the compliance areas of
29 CFR 1910.120

Module Goals:

The student goals for this module are:

1. Given the compliance terms “regulation,” “consensus standard,” and “guidance document,”
distinguish the relationships between them. .

2. Given 29 CFR 1910.120, identify each of the paragraphs.

SHOMFM 198
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Given the following compliance terms, define them: standard, regulation, consensus

standard, and guidance document.

Definitions

Standard: “Any definite , principle, or measure
established by authority.”

Regulation: A rule or order having the force of ___ issued by
executive authority of a government.

Consensus A standard adopted and by a

. Standard: nationally recognized standards-producing

organization and adopted by the Department of
Labor.

Guidance Recommended or suggested rules, procedures,

Document: methods, etc., that are by law.

TP-3

10/96
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Given regulations, consensus standards, and guidance documents, interrelate the concepts
by:

» Differentiating between legal requirements and tort liability.

Relationship of Compliance Terms

Legal Regulations, standards, laws, etc., that an
Requirements Environmental Health and Safety Manager
“must’ or “shall” address.

Tort Any wrongful act, damage, or injury done

Liability willfully, negligently, or in circumstances
involving strict liability but not involving breach
of contract for which a civil suit can be brought.

TP-4
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@ Legal Requirements vs. Tort Liability

Legal Requirements

Tort Liability TP-5
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Given regulations, consensus standards, and guidance documents, interrelate the concepts
by:

+ Identifying the safety and health regulatory process.

Safety and Health Regulatory Process

Groups affected by the
OSH Act of 1970 — Occupational Safety
and Health Administration (OSHA):

* Private industry
» Federal employees

» State plans

SHOMFM
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® Safety and Health Regulatory Process

LEGAL REQUIREMENTS

REGULATIONS

CONSENSUS GUIDANCE
STANDARDS _ DOCUMENTS

. TORT LIABILITY
TP-7
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Given regulations, consensus standards, and guidance documents, interrelate the concepts
by:

+ Identifying the role of the following in safety and health decision-making;
- Consensus standards
- Guidance documents

Nonregulatory Safety and Health Decision-making

LEGAL REQUIREMENTS

REGULATIONS

CONSENSUS GUIDANCE
STANDARDS ' DOCUMENTS

TORT LIABILITY

SHOMFM
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[ Given 29 CFR 1910.120, list paragraph titles. 1 ’

HAZWOPER Historical Perspective

« Resource Conservation and Recovery Act (RCRA) (1976)
« Clean Water Act (1977)

« Comprehensive Environmental Response, Compensation and
Liability-Act (CERCLA)/Superfund (1980)

« U.S. Environmental Protection Agency (EPA) Order 1440.2;
. “Health and Safety Requirements for Employees Engaged in
Field Activities” (1981)

« EPA Standard Operating Safety Guides (SOSGs), Office of
Solid Waste and Emergency Response (OSWER) (1981)

« NIOSH/OSHA/USCG/EPA Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities (1985)

TP-9

10/96
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Superfund Amendments and
Reauthorization Act (SARA) (1986)

Required both OSHA and EPA to develop health and
safety regulations

Regulations must cover all employees engaged in
hazardous waste operations and emergency response
activities and provide no less protection than:

» EPA Order 1440.2

+ 29 CFR 1926 (construction standards),
Subpart C

TP-10

Worker Protection Standards

OSHA: 29 CFR 1910.120

» OSHA specifically used the NIOSH/OSHA/USCG/EPA
(“Interagency”) manual as an outline in preparing the
interim and final rule

EPA: 40 CFR 311

« Section 311.1 — Scope and Application

+ Section 311.2 — Definition of Employee
TP-11

10ee
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o Paragraph (a)
Scope, Application, and Definitions

Scope « Government cleanup operations

Q\ Corrective actions under RCRA

Voluntary cleanup operations
TSD facility hazardous waste operations
Emergency response operations

TP-12

o Paragraph (a) (cont.)
Scope, Application, and Definitions

Application » Cleanup operations:
- Paragraphs (b) through (o)

« TSD facility hazardous waste operations:
- Paragraph (p)

« Emergency response operations:
- Paragraph (q)

TP-13

10/98
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Paragraphs (b), (c), and (d) ®

Paragraph (b) — Safety and Health Program
Paragraph (c) — Site Characterization and Analysis

Paragraph (d) — Site Control

SHrCMEM
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[ Paragraphs (e), (f), (g), and (h)

Paragraph (e) — Training
Paragraph (f) — Medical Surveillance

Paragraph (g) — Engineering Controls, Work Practices,
and Personal Protective Equipment

Paragraph (h) — Monitoring
TP-15

1v96
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Paragraphs (i), (j), (k), and (I) ®

Paragraph (i) — Informational Programs
Paragraph (j) — Handling Drums and Containers
Paragraph (k) — Decontamination

Paragraph (I) — Emergency Response by Employees at
Uncontrolled Hazardous Waste Sites

TP-16
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® Paragraphs (m), (n), and (0)

Paragraph (m)
lllumination

Paragraph (n)
Sanitation at Temporary Workplaces

Paragraph (o)

New Technology Programs
' TP-17

Paragraph (p)
Certain Operations Conducted Under the Resource
Conservation and Recovery Act of 1976 (RCRA)

Safety and health program

Hazard communication program
Medical surveillance program
Decontamination program TP-18

Paragraph (p) (cont.)
Certain Operations Conducted Under the Resource
Conservation and Recovery Act of 1976 (RCRA)

New technology program
Material handling program
Training program
Emergency response plan

TP-19
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Paragraph (q)
Emergency Response to Hazardous
Substances Releases

+ Emergency response plan

« Emergency response plan elements
« Emergency response procedures

« Skilled support personnel

TP-20

Paragraph (g) (cont.)
Emergency Response to Hazardous
Substances Releases

+ Specialist employees
» Training

» Trainers

« Refresher training

TP-21

Paragraph (q) (cont.) -
Emergency Response to Hazardous
Substances Releases

« Medical surveillance and consultation

* Chemical protective clothing

» Postemergency response operations __

SHOMFM
Satety and Health Complhiance with 29 CFR 1910 120

1¢/98
page 2-14




® Federal Regulations

» OSHA - General Industry

* OSHA - Construction Standard

+ Mine Safety and Health Administration
» National Contingency Plan

« Hazardous Materials Transportation

American National Standards Institute (ANSI)

. « Z88.2 - 1992 - Practices for Respiratory
Protection

« Z88.6 - 1994 — Physical Qualifications for
Wearing Respiratory
Protection

TP-24

National Fire Protection Association (NFPA)

* NFPA - 1981 — Open-circuit Self-contained
Breathing Apparatus

« NFPA - 1991 — Vapor Protective Suits for
Hazardous Chemical
Emergencies

SHOMFM
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Conclusion

Safety and Health Compliance with 29 CFR 1910.120

Safety and Health Construction Standards

Toxic and Hazardous Substances Standards

Safety and Health Program, Paragraph (b)

TP-26

Crossword Puzzle

Across
17. « » liability
26. " and safety plan

41. Consensus standard organization whose standards OSHA uses and/or refers to (acronym)

Down

3. Alegal requirement that must be followed

29. 29 1910.120 (acronym)
30. Consensus standard organization specializing in fire protection and hazardous materials (acronym)

40. Federal agency that establishes worker protection standards (acronym)

SHOMFM o 196
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SAFETY AND HEALTH
CONSTRUCTION STANDARDS







Safety and Health
Construction
Standards

i

Module Goal:

The student goal for this module is:

Given 29 CFR 1926 and a hazardous waste site description, identify the subparts and sections used to
ensure worker health and safety at the site.

SHOMFM o /98
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29 CFR 1926
Safety and Health Regulations for Construction

SUBPART A — General

SUBPART B — General Interpretations

SUBPART C — General Safety and Health Provisions

SUBPART D — Occupational Health and Environmental Controls
SUBPART E - Personal Protective and Life Saving Equipment
SUBPART F — Fire Protection and Prevention

SUBPART G — Signs, Signals, and Barricades

SUBPART H — Materials Handling, Storage, Use, and Disposal
SUBPARTI — Tools - Hand and Power

SUBPARTJ -— Welding and Cutting

SUBPART K — Electncal

SUBPART L. — Scaffolding

SUBPART M — Fall Protection

SUBPART N — Cranes, Derricks, Hoists, Elevators, and Conveyors
SUBPART O — Motor Vehicles, Mechanized Equipment, and Marine Operations
SUBPART P — Excavations

SUBPART Q — Concrete and Masonry Construction

SUBPART R — Stee! Erection

SUBPART S — Underground Construction, Caissons, Cofferdams, and Compressed Air
SUBPART T — Demolition

SUBPART U — Blasting and Use of Explosives

SUBPART V — Power Transmission and Distribution

SUBPART W — Rollover Protective Structures; Overhead Protection
SUBPART X — Stairways and Ladders

SUBPART Y — Diving

SUBPART Z — Toxic and Hazardous Substances

SHOMFM o ) 1/66
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Given the subparts of 29 CFR 1926 and a job function performed on a hazardous
waste site, list the sections of each subpart that apply to the job function.

construction work to be performed on a hazardous waste site, list the construction

l Given applicable subparts and sections of 29 CFR. 1926 and a description of the
hazards that may be encountered. *

Given applicable sections of 29 CFR 1926 and a hazardous waste site description, list

the control measure(s) used to ensure worker health and safety.

Subpart Subpart

Subpart Subpart

95dBA

MSDS

SHOMFM ) 1v08
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Subpart D — Occupational Health and
Environmental Controls

+ 1926.50 — Medical Services and First Aid
+ 1926.51 — Sanitation

¢ 1926.52 — Occupational Noise Exposure
* 1926.53 — lonizing Radiation

+ 1926.54 — Nonionizing Radiation
TP-2

Subpart D — Occupational Health and
Environmental Controls (cont.)

1926.55 — Gases, Vapors, Fumes, Dusts, and Mists

1926.56 — lllumination

1926.57 — Ventilation

1926.59 — Hazard Communication

TP-3
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¢ Subpart E — Personal Protective and
Life Saving Equipment

. 1926.100 — Head Protection

. 1926.101 — Hearing Protection

. 1926.102 — Eye and Face Protection
. 1926.103 — Respiratory Protection

o Subpart E — Personal Protective and
Life Saving Equipment (cont.)

. 1926.104 — Safety Belts, Lifelines, and
Lanyards

. 1926.105 — Safety Nets
. 1926.106 — Working Over or Near Water

. 1926.107 — Definitions Applicable to this
Subpart

SHDMFM
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Head Protection

OSHA requires workers to wear head protection
when a possible danger of head injury exists from:

. Impact with a fixed object.
«  Falling or flying objects.

. Electrical shock and burns.
TP-6

Hard Hat Chart
Work
Class Use Function
General
. . General
A service, limited )
voltage construction
B Utility service, Electrical
high voltage workers .
Special :
. Oil fields
C service, no o
voltage (metal) refineries
TP-7

1098
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_ Eye and Face Protection

OSHA requires that workers be provided with
eye and face protection equipment when
machines or operations present potential eye or
face injury from physical, chemical, or radiation
agents.

Source: 29 CFR 1926.102(a)(1) TP-8
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Table E-1
Eye and Face Protector Selection Gunde

Recommended Protectors:

Operation Hazards (see below)
Acetylene-buming Sparks, hamful rays, molten 7,89
metal, flying particles
Acetylene-cutting Sparks, harmful rays, molten 7.8,9
metal, flying particles
Acetylene-welding Sparks, harmful rays, molten 7,89
metal, flying particles
Chemical handling Splash, acid bums, fumes 2, 10 (for severe exposure add 10 over 2)
Chipping Flying particies 1,3,4,5,6, 7A, 8A
Electric (arc) welding  Sparks, intense rays, moliten 9, 11 (11 in combination with 4, 5, 6 in tinted
metal lenses advisable)
Furnace operations Glare, heat, molten metal 7. 8, 9 (for severe exposure add 10)
Grinding-light Flying particles 1,3,4,5,6,10
Grinding-heavy Flying particles 1, 3, 7A, 8A (for severe exposure add 10)
Laboratory Chemical splash, glass 2 (10 when in combination with 4, 5, 6)
Machining Ftying particles 1,3,4,5,6, 10
Molten metals Heat, glare, sparks, splash 7, 8 (10 in combination with 4, 5, 6 in tlinted
lenses)
Spot weiding Flying particles, sparks 1,3.4,5,6,10

1. GOGGLES, Flexible Fitting, Regular Ventilation **7. WELDING GOGGLES, Eyecup Type, Tinted Lenses {lllustrated)

2. GOGGLES, Flexible Fitting, Hooded Ventilation 7A. CHIPPING GOGGLES, Eyecup Type, Clear Safety Lenses {Not llustrated)
3. GOGGLES, Cushioned Fitting, Rigid Body **8. WELDING GOGGLES, Coverspec Type, Tinted Lenses (lllustrated)

*4. SPECTACLES, Metal Frame, with Sideshields BA CHIPPING GOGGLES, Coverspec Type, Clear Safety Lenses (Not lllustr.)

*S. SPECTACLES, Plastic Frame, with Sideshields **9. WELDING GOGGLES, Coverspec Type, Tinted Plate Lens
*6. SPECTACLES, Metal-Plastic Frame, with Sideshields 10. FACE SHIELO (Available with Plastic or Mesh Window)
““11. WELDING HELMETS

* Non-side shieid spectacies are available for limited hazard use requiring only frontal protection.
*» See Table E-2, in paragraph (b} of this section, Filter Lens Shade Numbers for Protection Against Radiant Energy.

SHOMFM o 198
Satety and Heath Constructhon Smndards page 3-9




Scenario: A worker is doing light grinding on a weld on an incinerator.

1. What section(s) of Subpart E must be complied with?

2. What specific control measure is required by the section(s) identified in question 27

-
//

Scenario: A worker is using an acetylene torch to cut a 6-in. pipe that will be used in a
vapor extraction unit.

1. What section(s) of Subpart E must be complied with?

2. What specific control measure is required by the section(s) identified in question 2?

\-
/

Scenario: A worker is assisting a crane operator to lower a component of a treatment
process. The individual is using a guide rope to position the component. There
is no potential for the worker to come into contact with high voltage.

1. What section{s) of Subpart E must be complied with?

2. Using the Hard Hat Chart, what class of head protection should be used by the worker?

Class A or Class C
e

SHOMFM
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Hearing Protection

OSHA states that wherever it is not feasible to
reduce the noise levels or duration of permissible
noise exposures as specified in 1926.52, Table D-2,
ear protective devices shall be provided.

Source: 28 CFR 1926.101(a)

Types of Hearing Protection

Aural (inserts)

S£=0)
’sg‘c‘ Superaural (hearing bands)

g“ Circumaural (earmuffs)

TP-10

1796
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. Table D-2
Permissible Noise Exposures
Duration Per Day Sound Level (dBA)
(Hours) Slow Response
8 90
6 92
4 95
3 97
2 100
1.5 102
1 105
0.5 110
. Source. 29 CFR 1926.52 TP-11

Selection of Hearing Protection

* Noise reduction rating (NRR)

+ Worker comfort

Noise exposure NRR of hearing Noise exposure

without hearing protection with hearing
protection protection
100 dBA* - 25dB = 75 dBA

*dBA = Decibels measured on the A-weighted scale

o
[ TP-12
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Personal Protective Equipment
Sections Not Discussed

1926.103 — Respiratory Protection

1926.104 — Safety Belts, Lifelines, and Lanyards
1926.105 — Safety Nets

1926.106 — Working Over or Near Water

TP-13
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@ | Subpart O — Motor Vehicles, Mechanized Equipment,
and Marine Operations

« 1926.600 — Equipment

« 1926.601 — Motor Vehicles

« 1926.602 — Material Handling Equipment
» 1926.603 — Pile Driving Equipment

+ 1926.604 — Site Clearing

+ 1926.605 — Marine Operations

SHDMFM
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Subpart P — Excavations ®

1926.650 — Scope, Application, and Definitions
1926.651 — General Requirements

1926.652 — Requirement for Protective Systems

SHOMFM
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Shoring: A structure that supports the sides of an
excavation and which is designed to prevent

o ( cave-ins.
hir=—

Sloping: A method of protecting employees from
cave-ins by excavating to form sides of an
excavation that are inclined away from the
excavation so as to prevent cave-ins.

Shielding: A structure that is able to withstand the
forces imposed on it by a cave-in and

-1 thereby protect employees within the
structure.
fik

Excavations shall be protected from cave-ins,
unless the excavation is in stable rock or is
less than five feet in depth and has been
examined by a competent person to indicate
that there is no potential of a cave-in.

Source: 29 CFR 1926.652(a)(1)

SHOMFM
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Notes:
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The Blue Ridge Chemical Facility

Drum

3

O/010201010]0)

Site description: The site is an abandoned chemical plant located in a rural east coast area. The area is
residential, with a few industries located within the city limits. The facility manufactured specialty
chemicals. Most of the process lines still have product in them. There are approximately 300 drums, 50
vertical tanks, 14 vats, and 1 lagoon onsite. The following construction activities are taking place on the
site. Please identify which subpart and section of 29 CFR 1926 applies to each activity:

1. Workers using mechanized equipment are loading dumpsters with debris from the pile in the
southwest comner of the site.

A drum grappler is being used to lower drums that are stacked two and three high in the drum storage
area.

. A temporary electric line needs to be extended from the power line on the east side to the mobile lab
on the west side.

. A worker is using a jackhammer to break cement near the vats. The noise level has been measured
and is approximately 96 dBA. The task should take 6 hours to complete.

I 5. A backhoe is being used to remove the top layer of contaminated soil from the drum storage area.

SHOMFM
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For scenarios 1~5, one subpart and section is directly applicable. For scenario 6, identify all of the
subparts and sections that apply. .

6. A work crew is using a backhoe to reach a 10-ft-long chemical transfer pipe located 5 ft below the
surface. The excavation will be in loose soil and not in rock or clay. The pipe will need to be cut

using a torch.

Name of Standard Subpart Section

Material Handling

Excavation

Cutting

Eye and Face Protection

Exposure to Chemicals

Head Protection

SHOMFM
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® 57 Conclusi @
o OFIC.USIOH |

Safety and Health Compliance with 29 CFR 1910.120

Safety and Health Construction Standards

Toxic and Hazardous Substances Standards

Safety and Health Program, Paragraph (b)
TP-21

Crossword Puzzle

. Across

27. Unit of measure for sound (abbreviation)
33. Job function requiring a Class B hard hat
42. Inhalation hazard sometimes associated with demofition

Down

19. Metal structure designed to protect workers in an excavation from a cave-in

SHOMFM ~ 10098
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TOXIC AND HAZARDOUS
SUBSTANCES STANDARDS







. Toxic and Hazardous Substances Standards

=

Toxi'c and Hazardous Substances Standards

Module Goal: Determine which sections of the Toxic and
Hazardous Substances standards
(29 CFR 1910, Subpart Z) are applicable to
hazardous waste operations and
emergency response.

Module Goal:

The student goal for this module is:

Given 29 CFR, Part 1910 and a hazardous waste site, determine which sections of the Toxic and Hazardous
Substances standards (29 CFR 1910, Subpart Z) are applicable to hazardous waste operations and

emergency response.

SHOMFM 1o
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Given 1910 Subpart Z, identify the Toxic and Hazardous Substances standards applicable
to hazardous waste operations and emergency response activities.

OSHA Standards Applicable to Hazardous
Waste Operations and Emergency Response

29 CFR 1910.120
HAZWOPER

- 29CFR1910°-
SubpartZ
Joxic and Hazardous
Substances

23 CFR 1926

Construction
Standards

1090
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OSHA Subpart Z Standards Applicable to Hazardous
Waste Operations and Emergency Response

29 CFR 1910.120
HAZWOPER

29 CFR 1926
Construction
A\ Standards

Airborne Toxic
and Hazardous
Substances

1910.1030

Other Subpart Z
Bloodborne Pathogens

Standards

1910.1200
Hazard Communication

SHOMFM - 1098
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Given 1910 Subpart Z, identify the requirements in the standards applicable to worker

exposure to airborne concentrations of toxic and hazardous substances.

Subpart Z Standards Applicable to Hazardous
Waste Operations and Emergency Response

1910.1000

+« 700 PELs
* TWA equation 29 CFR 1910.120

* “hierarchy"

A 29 CFR 1926

SHOMFM —a . 1008
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Given 1910 Subpart Z and the requirements in the standards applicable to worker
exposure to airborne concentrations of toxic and hazardous substances:

» Identify, in the order required by OSHA, the methods that must be used to control
worker exposure to airborne concentrations of toxic and hazardous substances.

1910.1000(e)

« Hierarchy of controls: Implement
feasible engineering or administrative
controls before relying on personal
protective equipment (PPE) to control

. exposure.

« Strategy approved by an industrial
hygienist or other technically qualified
person.

« Use of respirators must comply with
1910.134.

088
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Subpart Z Standards Applicable to Hazardous
Waste Operations and Emergency Response

Asbestos Removal
1910.1000 Projects
. 700 PELs {1926.1101)
- TWA peation / 29 CFR 1910.120
+ “hierarchy”

29 CFR 1926J

Comprehensive standards for 268 special substances,
which include:

*» Asbestos » Arsenic ¢ Cadmium
s Vinyl chloride * Benzene * Formaildehyde
* Lead
TP-7
SHOMEM o 1058
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Given 1910 Subpart Z and the requirements in the standards applicable to worker
exposure to airborne concentrations of toxic and hazardous substances:

» Identify the additional types of requirements in the standards established by OSHA
covering exposure to 26 specific substances.

L

Substance-specific Standards

« Action levels
» Exposure monitoring
. * Regulated area

+ Respiratory protection

» Protective clothing and equipment

» Hygiene and housekeeping

, <
+ Medical surveillance and removal %

» Recordkeeping

« Appendices [ﬁ

. TP-8-10

l
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Exercise #1
EXPOSURE MONITORING REQUIREMENTS FROM OSHA CADMIUM STANDARD .

Determinations of employee exposure shall be made from breathing zone air samples that reflect the
monitored employee's regular, daily 8-hour TWA. exposure to cadmium.

Eight-hour TWA exposures shall be determined for each employee on the basis of one or more
personal breathing zone air samples reflecting full shift exposure on each shift, for each job
classification, in each work area. Where several employees perform the same job tasks, in the same
job classification, on the same shift, in the same work area, and the length, duration, and level of
cadmium exposures are similar, an employer may sample a representative fraction of the employees
in order to meet this requirement. In representative sampling, the employer shall sample the
employee(s) expected to have the highest cadmium exposures.

Source: 29 CFR 1910.1027(d)(1)(ii-tit)

SHOMFM
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Exercise #2
TABLE 2 — RESPIRATORY PROTECTION FOR CADMIUM

Airborne concentration or condition of use* Required respirator type®

10 % Orless .oooovieiveivere e A half mask, air-purifying respirator equipped with a HEPA® filterd.

25 001eSS oo A powered air-purifying respirator ("PAPR") with a loosc-fitting hood or
helmet equipped with a HEPA filter, or a supplied-air respirator with a
loose-fitting hood or helmet face piece operated in the continuous flow
mode. ‘

SO0 X OT1BSS ovvviiiiiiie e A full face piece air-purifying respirator equipped with a HEPA filter, or a

powered air-purifying respirator with a tight-fitting half mask equipped
with a HEPA filter, or a supplied-air respirator with a tight-fitting half
mask operated in the continuous flow mode.

250 X OFLESS .oovvvveiiecnrireeeeeerireeesesneerennene A powered air-purifying respirator with a tight-fitting full face piece
equipped with a HEPA filter, or a supplied-air respirator with a tight-
fitting full face piece operated in the continuous flow mode.

1000 x OF1€SS ..eooniiciiieie e, A supplied-air respirator with half mask or full face piece operated in the
pressure demand or other positive pressure mode.
>1000 x or unknown concentrations ......... A self-contained breathing apparatus with a full face picce operated in the

pressure demand or other positive pressure mode, or a supplied-air
respirator with a full face piece operated in the pressure demand or
other positive pressure mode and equipped with an auxiliary escape-type
self-contained breathing apparatus operated in the pressure demand
mode. '

Fire fighting ..., A self-contained breathing apparatus with full face piecc operated in the
pressure demand or other positive pressure mode.

* Concentrations expressed as multiple of the PEL.
® Respirators assigned for higher environmental concentrations may be used at lower exposure levels. Quantitative fit

testing is required for all tight-fitting air-purifying respirators where airborne concentration of cadmium cxceeds 10 times
the TWA PEL (10 x 5 ug/m’= 50 pug/m®). A full face piece respirator is required when eye irritation is experienced.

< HEPA means high efficiency particulate air.

¢ Fit testing, qualitative or quantitative, is required.

Source: 29 CFR 1910.1027 (g)(2)(i). Table 2 was compiled with information from the Respirator Decision Logic
document (U.S. DHHS 1987).

The PEL-TWA for cadmium is 5 ug/m®. Initial monitoring indicates that the exposure of a bull-
dozer operator loading cadmium-contaminated soils into a dump truck during a 430-minute work
shift was 48 pg/m*.

1. Using Table 2 from the OSHA cadmium standard (above), which respirator would be required to
control this exposure? Assume that no feasible engineering, work practice, or administrative controls
can be implemented.
How would EPA guidelines impact your selection of the respirator?

o

Would quantitative fit testing of the respirator be required? YES NO
Why or why not?

SHOMFM
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} Given 1910 Subpart Z, identify the requirements of the Bloodbome Pathogens standard. l.

Subpart Z Standards Applicable to Hazardous
Waste Operations and Emergency Response

29 CFR 1910.120
HAZWOPER

Airborne Toxic and //\\ 29 CFR1926. .
Hazardous \“\  Construction /
Substances Standards

Other SubpartZ

1910.1030
Standards

Bloodborne Pathogens

1910.1200
Hazard Communication

TP-11

1098
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Bloodborne Pathogens Standard
1910.1030

* Exposure control

+ Methods of compliance

* Research/production facilities
+ Medical surveillance

« Communication of hazards

* Recordkeeping

SHOMFM
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& Bloodborne Pathogens Standard o

1910.1030 (cont.)

HAZWOPER employees may be covered by
OSHA's Bloodborne Pathogens standard
primarily during three field situations:

+ Cleanup of a hazardous waste site containing
infectious waste

» Operation of an infectious waste incinerator

 Infectious waste spill
TP-13

SHOMFM - o8
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(@,) Bloodborne Pathogens Standard
1910.1030 (cont.)

1910.1030 = vs.= 1910.120
Exposure Control Safety and Health Program
» Exposure Control Plan « Health and safety plan
+ Exposure determination » Hazard/risk analysis by

task
PPE PPE
* Dermal « LevelsA B, C

* Mouthpieces for CPR
« Eye/face shields
» Gloves

SHOMFM
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& Bloodborne Pathogens Standard
1910.1030 (cont.)

1910.1030 = vs.= 1910.120

Medical Surveillance Medical Surveillance

« HBV vaccination * Baseline, annual,

» Specific postexposure termination examinations
incident evaluation and » Content determined by
follow-up attending physician

» Information for/from « Information for/from
healthcare professional physician

* Records * Records

TP-15

1008
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o Bloodborne Pathogens Standard
1910.1030 (cont.)

1910.1030 = vs, =) 1910.120

Training Training
TP-16

Minimum Training Requirements of the Bloodborne Pathogens Standard

Explanation of the standard.

Epidemiology and symptoms of bloodbome diseases.

Modes of transmission of bloodborne pathogens.

Employer's control plan and means by which the employee can get a copy.

Appropriate methods for recognizing tasks and other activities that may involve exposure.
Use and limitations of methods to prevent or reduce exposure.

Types, proper use, location, removal, handling, decontamination, and disposal of PPE.
The basis for selection of PPE.

Information on the HBV vaccine.

Appropriate actions to take and persons to be contacted in an emergency.

Procedures to follow if exposure occurs.

Explanation of the signs, labels, and/or color-coding required by the standard.
Opportunity for interactive questions and answers with the person conducting the training session.

9999999§994919%

Source: 29 CFR 1910.1030(g)(2) Information and Training
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‘ Given 1910 Subpart Z, identify the requirements of the Hazard Communication standard. t

Subpart Z Standards Applicable to Hazardous
Waste Operations and Emergency Response

29 CFR 1910.120
HAZWOPER

Airborne Toxic and
Hazardous /
Substances

1910.1030
Bloodborne Pathogens

Other Subpart Z
Standards

1910.1200
Hazard Communication

TP-17

SHOMFW
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Hazard Communication Standard
1910.1200

Purpose

Scope and application

Hazard determination

Wiritten hazard communication program
TP-18

Minimum Content Requirements for a Hazard Communication Program

o
9

A description of labeling or other forms of warning that will be used on containers of hazardous
chemicals.

The procedures for obtaining and evaluating MSDS for each hazardous chemical used.

A description of the employee information and training program.

A list of the hazardous chemicals present at each workplace or individual work area.

The methods for informing employees and volunteers of the hazards of nonroutine tasks.

The methods the employer will use to communicate hazards to the employees of other employers at

multiemployer work sites (e.g., hazardous waste sites).

94 99 ¢
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3 Hazard Communication Standard
‘ 1910.1200 (cont.)

« Labels and other forms of warning

« Material safety data sheets (MSDS)
TP-19

Minimum Content Requirements for MSDS

Chemical and common name of hazardous chemicals.

Identification of all carcinogens present in a concentration 20.1%.

Identification of all hazardous chemicals present in a concentration >1%.

Physical and chemical properties.

Physical hazards (fire, explosion, reactivity).

Health hazards (signs/symptoms). .
Primary routes of entry.

Exposure limits (PEL, TLV, other).

Safe handling and use procedures.

Spill/leak cleanup procedures.

Control measures (engineering, work practice, or PPE).

Emergency first aid procedures.

Date of preparation of the MSDS.

Name, address, and emergency phone number of manufacturer, importer, or distributor.
Determination of whether the chemical/material is considered a carcinogen.

99999998449 ¢2494%
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Hazard Communication Standard
- 1910.1200 (cont.)

« Employee information and training
» Trade secrets

+ Effective dates:
- Chemical manufacturers = 09/23/87
- Nonmanufacturers = 05/23/88

TP-20

. Employee Information and Training Requirements
@ When?
> Prior to initial assignment to area where hazardous chemicals are present.
> Whenever a new hazard is introduced into the work area.
> Whenever any operations occur in a work area where hazardous chemicals are present.
@ Must include:
The availability and location of the written hazard communication program.
Required list(s) of hazardous chemicals and MSDS.
The physical and health hazards of the chemicals in the work area.
Methods and observations that may be used to determine the presence or release of hazardous
substances in the work area.
Measures and/or procedures implemented to reduce or prevent exposure to hazards.
An explanation of the labeling system and MSDS.

VVvVYy

vV Vv
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HAZARD! a Guess .

STANDARDS CONTAMINANTS |  PATHOGENS | COMMUNICATION WILDCARD
$100 $100 $100 $100 $100
$200 $200 $200 $200 $200
$300 $300 $300 $300 $300
$400 $400 $400 | $400 $400

Rules of HAZARD! a Guess:

Group selects category and amount.

The Wildcard category includes anything that was discussed in this module.
Instructor reads clue. .
First group to respond with the given sound device answers in the form of a question.

Failure to answer in the form of a question: Forfeit turn but no loss of points.

Group that provides correct answer chooses next category and amount.

Visual Double HAZARD!: Group can wager up to twice the value of the Double HAZARD!

Terminal HAZARD!: Group can wager up to accumulated total dollars.
Group with most points wins HAZARD! a Guess.

Group that wins HAZARD! a Guess is awarded 10 course points.

OO NNk LN —

-
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Preliminary Assessment Report to
the U.S. EPA on the Blue Ridge
Chemical Facility

Halliburton NUS Corporation
January 1996 TP21

The Blue Ridge Chemical Facility

Drum

, storage /
; area
. Lagoon

/\ Jooood |
ebrs Jocoo.

| fﬁ/} Vats i

-~ Tank farm
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APPENDIX A — NIOSH POTENTIAL OCCUPATIONAL CARCINOGENS

The National Institute for Occupational Safety and Health (NIOSH) has identified numerous
substances that should be treated as potential occupational carcinogens even though OSHA may not have
identified them as such. In determining their carcinogenicity, NIOSH uses the OSHA classification
outlined in 29 CFR 1990.103, which states in part:

Potential occupational carcinogen means any substance, or combination or mixture of substances, which
causes an increased incidence of benign and/or malignant neoplasms, or a substantial decrease in the
latency period between exposure and onset of neoplasms in humans or in one or more experimental
mammalian species as the result of any oral, respiratory or dermal exposure, or any other exposure which
results in the induction of tumors at a site other than the site of administration. This definition also
inciudes any substance which is metabolized into one or more potential occupational carcinogens by

mammals.

NIOSH has not identified thresholds for carcinogens that will protect 100% of the population.
NIOSH usually recommends that gccupational exposures to carcinogens be limited to the lowest
feasible concentration. To ensure maximum protection from carcinogens through the use of respiratory
protection, only the most reliable and protective respirators are recommended. These include (1) a self-
contained breathing apparatus (SCBA) that has a full facepiece and is operated in a positive-pressure
mode, or (2) a supplied-air respirator that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary SCBA operated in a pressure-demand or
other positive-pressure mode.

APPENDIX C — SUPPLEMENTARY EXPOSURE LIMITS

Asbestos

NIOSH considers asbestos (i.e., actinolite, amosite, anthophyllite, chrysotile, crocidolite, and
tremolite) to be a potential occupational carcinogen and recommends that exposures be reduced to the
lowest possible concentration. For asbestos fibers >5 micrometers in length, NIOSH recommends a REL
of 100,000 fibers per cubic meter of air (100,000 fibers/m), which is equal to 0.1 fiber per cubic
centimeter of air (0.1 fiber/cm?®), as determined by a 400-liter air sample collected over 100 minutes and
NIOSH Analytical Method #7400.

As found in 29 CFR 1910.1001, the OSHA PEL for asbestos fibers (i.e., actinolite asbestos, amosite
asbestos, anthophyllite, chrysotile, crocidolite, and tremolite asbestos) is an 8-hour TWA airborne
concentration of 0.1 fiber (longer than 5 micrometers and having a length-to-diameter ratio of at least 3
to 1) per cubic centimeter of air (0.1 fiber/cm?), as determined by the membrane filter method at
approximately 400x magnification with phase contrast illumination. No worker should be exposed in
excess of 1 fiber/cm? (excursion limit) as averaged over a sampling period of 30 minutes.

As found in 29 CFR 1910.1101, the OSHA PEL for asbestos is an 8-hour TWA airborne
concentration of 2 fibers (longer than S micrometers and having a length-to-diameter ratio of at least 3 to
1) per cubic centimeter of air (2 fibers/cm®) as determined by the membrane filter method at 400—450x
magnification (4-millimeter objective) with phase contrast illumination. This standard applies in lieu of
the revised standards governing occupational exposure to asbestos (as defined in 1910.1001) and the
non-fibrous forms of tremolite, anthophyllite, and actinolite during the period and to the extent that the

revised standards have been partially stayed.
SHOMFW b 1008
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@ Conclusion @

Safety and Health Compliance with 29 CFR 1910.120

Safety and Health Construction Standards

Toxic and Hazardous Substances Standards

Safety and Health Program, Paragraph (b)

TP-23

Crossword Puzzie

Down

11. Subpart Z: and Hazardous Substances

20. Infectious waste
34. Example of substance-specific standard
37. OSHA standard that requires MSDS (acronym)

107568
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United States
Environmental Protection

Agency

Office of Publication 9360.0-31/FS
Solid Waste and .
Emergency Response August 1993

wEPA

The Effect of OSHA'’s Bloodborne
Pathogens Standard on Hazardous Waste

Cleanup Activities

Office of Emergency and Remedial Response
Emergency Response Division MS-101

Quick Reference Fact Sheet

INTRODUCTION

On December 6, 1991. the
Occupational  Safety and
Health Administration
(OSHA) promulgated the
Bloodborne Pathogens Stan-
dard at 29 CFR 1910.1030
(56 FR 64004). which is
designed w0 protect employees  (primarily
healtheare workers) whose jobs place them at
nisk of exposure to blood and other potentially
infectious materials.  Bloodborne pathogens
are microorganisms that are present in human
bloud and can cause disease in humans. These
pathogens include. but are not himited to.
hepatitis B virus (HBV) and human immuno-
deficieney virus (HIV). In addition to
healtheare workers, the standard also may
atfect workers who handle waste potentially
contaminated with blood or other potentially
infcctious material during response actions at
uncontrolled hazardous waste sites.

The purpose of this Fact Sheet is (o
deserthe the additional planning. training. and
mudical sunvallance requirements that the new
OSHA standard on bloodborne pathogens
impaoses upon On-Scene Coordinators (OSCs)
and Remedial Project Managers (RPMs)
during a Superfund response action.  The
requirements described in this Fact Sheet are
in addition to the requirements specified in 29
CFR 1910.120 (HAZWOPER). For a sum-
mary of applicable HAZWOPER requirements
lor response actions at uncontrolled hazardous
waste sites. see Hazardous Waste Operations
amd  Emergency Response: Uncornrolled

Hazardous Waste Sites and RCRA Corrective
Actions, Publication 9285.2-08FS, available
from EPA/ERT, 2890 Woodbridge Ave.
Building 18 (MS-101), Edison. NJ 08837-3679.
(908) 321-6740. -

Office of Solid Waste and Emergency
Response (OSWER} employees may be
covered by OSHA’s Bloodborne Pathogens
Standard primarily during three field situations:

(1) Cleanup of a hazardous waste site
containing infectious waste, especially
those employees with collateral first-aid
responder duties (operations covered by
29 CFR 1910.120(b) - (0)):

(2) Operation of a RCRA-permitted inciner-
ator that burns infectious waste (opera-
tions covered by 1910.120(p)); and

(3) Response to an infectious waste spill.
such as a transportation accident (opera-
tions covered by 1910.120(q)).

At times the requirements in
HAZWQPER conflict or overlap with the
Bloodborne Pathogens Standard. In such
situations. a qualified health and safety
professional should determine which provision
is more appropriate. In most situations. the
provision that is more protective of employee
health and safety would apply. *Additional
assistance can be obtained from EPA’s
Eovironmental Response Team in Edison.
New Jersey (see the section of this Fact Sheet
entitled "Contacts” for the address and
telephone number).
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Both the HAZWOPER regulations and
the Bloodborne Pathogen Standard require
employers to provide written programs (e.g.. 2
health and safety plan or HASP, exposure
control, etc.), safety training, medical
surveillance, and protective clothing and equip-
ment. Each of these areas is discussed below.

HEALTH AND SAFETY PLANS

Under the Bloodborne
Pathogens Standard. EPA is
required to develop an
Exposure Control Plan that
is designed to minimize
occupational exposure to
: bloodborne pathogens. The
Standard defines occupational exposure as
"reasonably anticipated skin. eye. mucous
membrane. or parenterai contact with blood or
other potentially infectious materials that may
result from the performance of an employee’s
duties.” Each Region also must develop an
Exposure Control Plan based on the more
general EPA plan developed by the Safety.
Health. and Environmental Management
Division (SHEMD), but reflecting any Region-
specific and site-specific hazards.  The
Exposure Control Plan must contain the
following relevant elements:

«  An exposure determination. which must
contain a list of all job classifications in
which some or all employees have
occupational exposure, and a list of all
tasks and procedures where
occupational exposure may occur within
these job classifications:

»  Schedule and implementation methods
for: engineering and work practice
controls, personal protective
equipment, housekeeping. hepatitis B
vaccination and post-exposure
evaluation and follow-up.
communication of hazards to
employees. and recardkeeping: and

. Procedures for the evaluation of
circumstances surrounding exposure
incidents.

The Exposure Control Plan may be
incorporated into existing programs or plans,
such as the site-specific HASP or an
emergency response plan, or treated as a
separate document. If it is incorporated into
existing documents, however. the additional
elements noted above must be explicitly
addressed in the parent document.

The OSHA Compliance Directive
reference for this standard may be found at
OSHA Instruction CPL 2-2.44B. which
contains information that may prove usctul
when developing Exposure Control Plans. For
additional information. see the section of this
Fact Sheet entitled "References.”

TRAINING

The Bloodborne Pathogens
Standard at 29 CFR
1910.1030(g¥2) requires
training for individuals who
have the potential to be
exposed to bloodborne
pathogens in the workplace.
Effective training is a critical element of any
overall exposure control program and will help
reduce the risk of occupational exposure,
consequently reducing exposure-related
infections. Many of the training requirements
are similar to those in HAZWOPER. although
a few additional requirements are specified in
the Bloodborne Pathogens Standard. Those
training elements that are not already covered
by HAZWOPER should be included in
training programs if employees are likely to be
exposed to bloodborne pathogens. The
Bloodborne Pathogens Standard requires
annual training for employees. just as the
HAZWOPER requires 8-hour refresher
training. The additional training elements
required under the Bloodbome Pathogens
Standard are shown in Figure 1.




FIGURE 1
Additional Training Elements Covered
by the Bloodborne Pathogens Standard

29 CFR 1910.1030(g)(2)(vii) specifies
certain training elements not covered in
HAZWOPER:

* An explanation of the epidemiology
and symptoms of bloodborne diseases;

+ An explanation of the modes of
transmission of bloodborne pathogens;

« An explanation of the employer’s
exposure control plan and the means by
which the employee can obtain a copy
of the written plan;

* An explanation of methods for
recognizing tasks and other activities
that may involve exposure to blood or
other potentially infectious materials;

 Information on the hepatitis B vaccine;

+ Information on the appropriate actions
to take and persons o contact in an
emergency involving blood or other
potentially infectious materials;

* An explanation of the procedure t0
follow if an exposure incident occurs,
including the method of reporting the
incident and the medical follow-up that
will be made available;

» Information on the post-exposure
evaluaticn and follow-up that the
employer is required (0 provide for the
employee following an exposure
incident;

* An explanation of the signs and iabels
and‘or color coding required to identify
bioodborne pathogen hazards; and

* An opportunity for interactive
questions and answers with the person
conducting the training session.

! Training elements addressing PPE under 29
CFR 1910.1030(g)( 2)(vit) are covered under 29
CFR 1910.120.

PERSONAL PROTECTIVE
EQUIPMENT (PPE)

The Bloodborne Pathogens
Standard at 29 CFR
1910.1030(d)(3) specifies
that masks, in combination
with eye protection devices,
such as goggles or glasses
with solid side shields, or
chin-length face shields.
must be worn whenever a
splash, spray, spatter. or
drops of blood or other

potentially infectious
materials may be generated
and eye, nose, or mouth contamination can be
reasonably anticipated.

In . addition, appropriate protective
clothing (including, but not limited to, gowns,
aprons, lab coats, clinic jackets, or similar
outer garments) must be worn in occupational
exposure situations. The type of PPE that is
appropriate in a given situation will depend
upon the task and anticipated degree of
exposure potential to bloodborne pathogens.
HAZWOPER PPE Levels A through C
should be effective in protecting a worker
from exposure to bloodborne pathogens. In
instances where level C or higher is not being
worn. it may be prudent to use double gloves.

Gloves are an important element of PPE
when bloodborne pathogens may be present.

. Gloves must be worn when the
employee may have hand contact with
blood and other patentially infectious
materials.

. When contaminated or damaged,
disposable gioves must be replaced as
soon as possible and should not be
reused.

. Utility gloves may be decontaminated
for re-use if the gloves are not
damaged.




In extremely rare instances, such as
unexpected medical emergencies, employees
may not be able to put on gloves, gowns, or
face masks. In these types of rare situations,
where some leeway must be allowed,
employees must still be cognizant of the
underlying concept of universal precautions
(i.e., all biood and body fluids should be
treated as il they are infectious). However, as
stated at 29 CFR 1910.1030(d), normal
operations would dictate that, "The employer
shall ensure that the employee uses
appropriate personal protective equipment
unless the employer shows that the employee
temporarily and briefly declined to use
personal protective equipment when. under
rare and extraordinary circumstances, it was
the employee’s professional judgement that in
the specific instance its use would have
prevented the delivery of health care or public
safety services or would have posed an
increased hazard to the safety of the worker or
co-worker. When the employee makes this
judgement. the circumstances shall be
investigated and documented in order to
determine whether charges can be instituted to
prevent such occurrences in the future.” 1t is
worth noting that should an exposure occur
while an employee is wearing a level of
protective clothing, decontamination may need
to be modified to include agents (e.g.
disinfectant) other than the traditional soap
and water.

MEDICAL SURVEILLANCE

The Bloodborne Pathogens
Standard at 29 CFR
1910.1030(f)(1) provides
several additional require-
ments that are applicable
when employees are
exposed to bloodborne
pathogens. First, the hepatitis B vaccine and
vaccination series must be made available at
no cost to all employees who have
occupational exposure, or the potential for
exposure (e.g. first-aid responders as a
coliateral duty on a hazardous waste site), and
there must be post-exposure evaluations and
follow-ups for all employees who have had an
exposure incident. The vaccine must be
available after training is complete and within
10 working days of the initial assignment to all

employees who have occupational exposure.
Declining the pre-exposure shot must be done
in writing, as required by the Bloodborne
Pathogens Standard at 29 CFR 1910.1030
(D)(2)(iv). with the understanding that it is stil]
available at a later date.

Second, there are specific reporting
requirements when there is an exposure
incident. An "exposure incident” is defined at
29 CFR 1910.1030(b) as "a specific eye,
mouth, other mucous membrane, non-intact
skin, or parenteral contact with blood or other
potentially infectious materials that results
from the performance of an employee's
duties.” Following the report of an exposure
incident. the employer must make a con-
fidential medical evaluation and follow-up
immediately available 1o the exposed
employee. Evaluation and follow-up must

. include: -

. Identification of the route(s) of
exposure and the circumstances under
which the exposure incident occurred:

. Identification and documentation of the
source individual. unless identification
is infeasible or prohibited by state or
local law:

. Collection. documentation, and testing
of blood for HBV and HIV serological
status (source individual's blood must
be tested and results made available to
the exposed employee. even if source
individual cannot be identified).
Specifics can be found at 29 CFR
1910.1030 (£)(3)(ii) and (£)(3)(iii):

»  Post-exposure prophylaxis;
. Counseling: and

. Evaluation of reported illnesses.

Finally, medical records must be kept for
each employee with occupational exposure.
These records should include a copy of: the
status and dates of the employee’s hepatitis B
vaccination: all examination and medical test
results. and specifications of follow-up pro-
cedures; the healthcare professional’s written
opinion; and a copy of the written information
provided by the employer 1o the healthcare
professional. '




CONCLUSION

The new OSHA standard on bloodborne
pathogens contains requirements for health
and safety planning. training, medical
surveillance. and personal protective equip-
ment. These requirements are in addition to
the HAZWOPER requirements whenever the
HAZWOPER and Bloodborne Pathogens
standard overlap. Blood and other potentially
infectious material should always be treated as
if they are infectious: the hepatitis B virus and
the HIV are extremely serious hazards. The
health and safety requirements specified in this
Fact Sheet are a summary of the minimum
standards that must be followed when there is
occupational exposure to bloodborne
pathogens. Anyone working with waste con-
taminated with blood or other potentially
infectious matenal should refer to the latest
EPA national and Regional policies. programs,
and Standard Operating Practices.

REFERENCES

Occupational ~Exposure 1o Bloodborne
Pathogens, OSHA 3127 (1992).

Occupational  Exposure to  Bloodborne
Pathogens: Precautions for Emergency
Responders, OSHA 3130 (1992).

CONTACTS

EPA/Environmental Response Team
2890 Woodbridge Avenue

Building 18. Mail Code MS 101
Edison, NJ 08837-3679

(908) 321-6740

EPA/Safety, Health., and Environmental
Management Division (SHEMD)

Mail Code PM 273

401 M Street, SW

Washington, DC 20460

(202) 260-1640 or (202) 260-1647

Occupational Safety and Health
Administration

200 Constitution Avenue, NW
Room N-3647

Washington, DC 20210

(202) 219-8036

OSHA Notification Service (Complaint
Hotline) for Emergency Situations
1-800-321-6742

OSHA Publications Office
200 Constitution Avenue, NW
Room N-3101

Washington, DC 20210

(202) 219-4667




OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
REGIONAL OFFICES

Region I (CT, MA, ME, NH, RI, VT)
133 Portland Street. 1st Floor
Boston, MA 12114

(617) 565-7164

Region II (NJ, NY, PR, VI)
201 Varick Street, Room 670
New York, NY 10014

(212) 337-2378

Region III

(DC. DE, MD, PA. VA, WV)
‘Gateway Building, Suite 2100
3535 Market Street
Philadelphia, PA 19104
(215) 596-1201

Region IV

(AL. FL. GA. KY. MS, NC. SC, TN)
1375 Peachtree Street. NE

Suite 587

Atlanta, GA 30367

(404) 347-3573

Region V (IL. IN, Ml1, MN, OH, WI)
230 South Dearborn Street,
Room 3244
Chicago. IL 60604
312) 353-2220

Region VI (AR, LA, NM. OK, TX)
525 Griffin Street, Room 602
Dallas, TX 75202

(214) 767-4731

Region VII (1A, KS, MO, NE)
911 Walnut Street, Room 406
Kansas City, MO 64106

(816) 426-5861

Region VIII

(CO. MT. ND. SD. UT, WY)
Federal Building, Room 1576
1961 Stout Street

Denver, CO 80294

(303) 844-3061

Region IX (American Samoa. AZ. CA.
Guam, HI. NV, Trust Territories of the
Pacific)

71 Stevenson Street, Room 413

San Francisco. CA 94105

(415) 744-6670

Region X (AK. ID. OR. WA)
1111 Third Avenue, Suite 715
Seattle, WA 98101-3212
(206) 553-5930

(NOTE: Refer to the Regional Area Office first; call the National Office if your inquiry cannot be
adequately addressed.)
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Safety and Health
Program
Paragraph (b)

I

. Module Goals:

The student goals for this module are:
1. Given 1910.120(b), identify the components of a safety and health program.

2. Given 29 CFR 1910.120(b)(4) and conditions found on a hazardous waste site, identify the
components of a site-specific health and safety plan (HASP).

SHOMFM
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Safety and Health Program

A program that serves as an
organization-wide safety and health
policy that applies to all personnel
regardless of the location where they
are working.

TP-2
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Given 29 CFR 1910.120(b), list the components of a safety and health program.

—

Seven Components of a Safety and Health Program

WHAT?

WORK PLAN
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Organizationél
Structure

The organizational structure specifies
overall responsibilities of and
employees in carrying out the safety and
health program.

TP-4

3.
4.

Source: U.S. DHHS 1985, p. 3-1

SHOMFM
Satety and Health Program, Paragraph (b)

Functions of Organizational Structure

Identify a leader who has the authority to direct all activities.

Identify the other personnel needed for the project and assign their general functions and
responsibilities.

Show lines of authority, responsibility, and communication.

Identify the interface with the response community.
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Onsite Essential Personnel

Title General Description

Project Team Leader Reports to upper-level management. Has authority to
direct response operations. Assumes total control over site
activities,

Site Safety and Health Officer (hereafter Advises the Project Team Leader on all aspects of health

referred to as Site Safety Officer in and safety onsite. Recommends stopping work if any

accordance with common usage) operation threatens worker or public health or safety.

Field Team Leader May be the same person as the Project Team Leader and

' may be a member of the work party. Responsible for field

team operations and safety.

Command Post Supervisor May be the same person as the Field Team Leader.
Responsible for communications and emergency assistance.

Decontamination Station Officer(s) Responsible for decontamination procedures, equipment,
and supplies.

Rescue Team Used primarily on large sites with multipie work parties in

the contaminated area.

Work Party Depending on the size of the field team, any or all of the
field team may be in the Work Party, but the Work Party
should consist of at least two people.

Onsite Optional Personnel

Title Specific Responsibilities

Scientific Advisor Provides advice for:
Field montonng Scientific studies
Sample collection  Data interpretation
Sample analysis Remedial plans

Logistics Officer Plans and mobilizes the facilities, materials, and personnel
required for the response.

Photographer Photographs site conditions.
Archives photographs.

Financial/Contracting Officer Provides financial and contractual support.

Public Information Officer Releases information to the news media and to the public

concerning site activities.

Security Officer Manages site security.

Recordkeeper Maintains the official records of site activities.

Source: U.S. DHHS 1985, p. 3-4 and 3-5
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o Site-specific Work Plan
Development Steps

ORI + Review available information, including:
WHAT? - Site records.
- Waste inventories.
- Generator and transporter manifests.
= - Previous sampling and monitoring data.
- Site photographs.
- State and local environmental and health
agency records.

How?

WHEN?

TP-6

Site-specific Work Plan
Development Steps (cont.)

« Define work objectives.

WORK PLAN
WHAT?

HOwW?

* Determine methods for accomplishing the
objectives (e.g., sampling plan, inventory,
disposal techniques).

WHERE?

WHEN?

» Determine personnel requirements. —_

Site-specific Work Plan
Development Steps (cont.)

« Determine the need for additional training of
personnel. Evaluate their current knowledge
and skill level against the tasks they will perform
and the situations they may encounter.

WORK PLAN
WHAT?

HOW?

WHERE?

WHEN?

. ! » Determine equipment requirements.

TP-8
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l Given 29 CFR 1910.120(b)(4), list the components of a site-specific health and safety plan. I

Site-specific Health
and Safety Plan

Establishes policies and to protect
workers and the public from the potential
hazards posed by a hazardous waste site.

Source: U.S. DHHS 1985, p. 3-5 TP-9

Components of a Site-specific Health and Safety Plan

Key personnel

Health and safety risk analysis
Site control measures

Training assignments

Medical surveillance requirements
Personal protective equipment
Air and employee monitoring
Spill containment program
Confined space procedures
Decontamination procedures
Emergency response plan

mONO®NO AW~

P

1046
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Initial Training Requirements for Employees at
Uncontrolled Hazardous Waste Sites
29 CFR §1910.120(e)

Occasional
employees and
routine site Site employees
employees assigned site
unlikely to be emergency
Routine sit exposed above response
emplz.y:c: PELs All site workers
24 hours 8 hours
offsita special 8 hours

training plus

24 hours field
axperiencs

8 hours fleld
axperiencs

Source: U.S. EPA 1992, Exhibit 3-2

other
employse
requiremaents

in addition to
above
requiremeants

rafresher
training

TP-10

Examples of Site Workers and Tasks Within Training Categories

Routine site employee:

Occasional site employee:

Supervisors:

Emergency response:

SHOMFM
Satety and Health Program. Paragraph (b)

Equipment operators, general laborers; hazardous substance removal;
activities which will or could expose the worker.

Groundwater monitoring, land survey, inspection activities, and other tasks
not likely to expose employee above permissible exposure limits (PELs)
and published exposure limits.

Management and supervisory personnel directly responsible for general
(routine) or occasional site workers.

Any employee who takes action (including defensive actions) in response
to an emergency.

1008
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Recommended Training by Job Category .

General Onsite Heaith & .
Site Management  Safety

Training Topic Emphasis of Training Worker & Supervisors  Staff

Biology, Chemistry, and Chemical and physical properties; chemical reactions; v v v

Physics of Hazardous chemical compatibilities.

Materials

Toxicology Dosage, exposure routes, toxicity, IDLH values, PELS, v v v
recommended exposure limits (RELs), TLVs.

Industrial Hygiene Monitoring workers' need for and selection of PPE. o v v
Calcuiation of doses and exposure jevels; hazard (o} v v
evaluation; selection of worker health and safety protective
measures.

Monitoring Equipment Selection, use, capabilities, limitations, and maintenance. v v 4

Hazard Evaluation/ Techniques of sampling and assessment. v v v

Recognition
Evaluation of field and lab results. . o v v
Chemical/physical. v v
Risk assessment. o] v

Site Safety Plan Safe practices, safety briefings and meetings, standard v v
operating procedures, site safety map.

Standard Operating Hands-on practice. . v v v

Procedures
Development and compliance. o]

Engineering Controls The use of bamriers, isolation, and distance to minimize v v
hazards.

Personal Protective Clothing  Assignment, sizing, fit-testing, maintenance, use, v v v

and Equipment (PPE) limitations, and hands-on training.

Selection of PPE, v v v

Medical Prograrn Medical monitoring, first aid, stress recognition. v v v
CPR and emergency drills. o] v v
Design and planning. o v
implementation. v v v

Decontamination Hands-on training using simulated field conditions. v v v
Design and maintenance. v 4 v

Legal and Regulatory Applicable safety and health regulations (OSHA, EPA). C v v

Aspects

Emergencies/Accidents Emergency help, self-rescue, drills, alamms, reporting. v v v
Emergency response, investigation, and documentation. o} v v

Hazard Communication Per 29 CFR § 1910.200 and § 1926.59 (as applicable). v v v

Employee Rights v v v

Key:
¥ = Recormmmended Training
O = Optional Training

Source: U.S. EPA 1992, p. 28, Exhibit 3-3
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Standard Operating Procedures
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+ S sy
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————

Provide uniform methods of work that ensure:
safety
» Regulatory

Standard Operating Procedures

of results
TP-11
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Medical Surveillance .

1. Medical monitoring

2. Biological monitoring

TP-12

Definitions:

Medical monitoring: Series of medical tests performed to determine an individual’s condition as it relates
to a particular occupational qualification.

Biological monitoring: Series of medical tests performed to determine whether an individual has received
an occupational exposure.

Types of Physicals

1. Prescreening
Periodic

Unscheduled

>~ »w N

Termination
TP-13
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Medical Surveillance Program

COMPONENT RECOMMENDED OPTIONAL
Preemployment Medical history. » Freezing preemployment serum
Screening Occupational history. specimen for later testing.

.
L
.
*

Physical examination.
Determination of fitness to work
wearing protective equipment.
Baseline monitoring for specific
exposures.

Periodic Medical
Examinations

Yearly update of medical and
occupational history; yearly physical
examination; testing based on
examination results, exposures, and
job class and task.

More frequent testing based on
specific exposures.

* Yearly testing with routine medical
tests.

Emergency Treatment

Provide emergency first aid onsite.
Develop liaison with local hospital and
medical specialists.

Arrange for decontamination of
victims.

Arrange in advance for transport of
victims.

Transfer medical records; give details
of incident and medical history to next
care provider.

Nonemergency
Treatment

Develop mechanism for non-
emergency health care.

Recordkeeping and
Review

Maintain and provide access to
medical records in accordance with
OSHA and state regulations.

Report and record occupational
injuries and ilinesses.

Review Site Safety Plan regularly to
determine whether additional testing
is needed.

Review program periodically. Focus
on current site hazards, exposures,
and industnal hygiene standards.

Source: U.S. DHHS 1985, p. 5-2, Table 5-1

SHDMFM
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Coordination of Procedures

TP-14
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@ The Blue Ridge Chemical Facility
Drum N
storage
area
Lagoon
Plant
P IIT T
loxeYe)
10 OO
1O O OO
0oooog © 000!
Debri 000009 L9
pile IOROROXO)
Vats )',LQ__Q-__Q_QJ
Tank farm TP-15
Chemicals of Informational
Concern Resources Target Organs Exposure Pathways
29 CFR 1926.1101.
NIOSH Pocket Guide,
ACGIH TLV-BEI
booklet.
Medical Surveillance Requested:
Training Matrix
40-hour Offsite/ | 24-hour Offsite/ 8-hour Emergency Refresher
24-hour Onsite | 8-hour Onsite Additional Response Training
Routine
Occasional
Supervisor 1':
Emergency
SHOMFM o 1068
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(
@ Conclusion

Safety and Health Compliance with 29 CFR 1910.120

Safety and Health Construction Standards

Toxic and Hazardous Substances Standards

Safety and Health Program, Paragraph (b)

Crossword Puzzle

Across

1. Safety and health
38. A written document of “how to

Down

32. Develops competency
36. Asimportant as health

SHOMFM
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HAZARD AND RISK ANALYSIS







=

Hazard
and Risk Analysis

TP-1

Module Goals:

The student goals for this module are:

1. Given available published technical references and a hazardous waste site, describe the process used
to assess hazards and risks onsite.

2. Given limits set in regulations, available published technical references, and knowledge of the
conditions that exist on a hazardous waste site, identify hazards that exist onsite.

3. Given regulatory guidance such as permissible exposure limits (PELs), immediately dangerous to life
or health (IDLH) concentrations, available published technical references, and a list of existing and
potential onsite hazards, perform a hazard and risk analysis in order to establish decision-making

criteria for worker protection.

o 10/6€
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« A is any existing or potential condition in the
workplace which, by itself or by interacting with other
variables, can result in the unwanted effects of death,
injury, property damage, or other losses.

HAZARDS

» ____is an estimate of the probability or likelihood that

an adverse event will occur.

TP-2

Definition of Hazard and Risk Analysis

A process of identifying hazards
associated with a job task,
evaluating the risks, and developing
procedures and safe work
practices to reduce or eliminate
those risks.

SHOMFM
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Given U.S. EPA standard operating safety guides (SOSGs) and other available published
technical references:

* List the hazard categories.

Physical Hazard Categories

Name Examples

Kinetic \_/ .

Biological

TP-4
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Physical Hazard Categories (cont.) ®

Name Examples

Noise and vibration

SHOMFM
Hazard and Risk Analysis




® Physical Hazard Categories (cont.)
Name Examples
Radiation
Thermal
TP-6
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Heat rash:

Heat cramps:

Heat exhaustion:

Heat stroke:

Frostbite:

Hypothermia:

SHDMFM
Hazarg and Rk Analys:s

Heat Stress and Cold Exposure

Caused by continuous exposure, humid conditions, and excessive perspiration.
Symptoms include mild red rash frequently found on body areas that are in contact
with protective clothing.

Painful spasms of skeletal muscles when excessive electrolytes are lost through
perspiration. Symptoms include muscle cramps.

Occurs in individuals working in hot environments, typically after sustained heat
stress of a few days. Symptoms include general weakness, fatigue, anxiety, and/or
impaired judgment; pale, clammy skin; profuse sweating and intense thirst; and a
weak pulse. Worker will generally have normal body temperature. Worker may
lapse into unconsciousness.

A breakdown of the body’s heat-regulating mechanism. It is the most severe form
of heat stress and is a life-threatening condition. If effective treatment is not
received promptly, the chances of death are up to 80%. Symptoms include sudden
onset with loss of consciousness; dry, hot, flushed skin; dilated pupils; bounding
pulse and convulsions; and elevated body temperature (105°~110°F).

Freezing of tissues (usually local injuries to exposed skin of extremities, cheeks,
nose, and ears). Symptoms can include skin blanching, tingling, and pain. In
severe frostbite, the skin is waxy, hard to the touch, and numb. -

The lowering of core body temperature. It is the most severe form of cold stress.
It is a life-threatening condition requiring immediate medical care. Symptoms can
include shivering; apathy, listlessness, sleepiness, and rapid cooling of the body to
less than 95°F; glassy stare, unconsciousness, slow pulse, and respiratory rate;
freezing extremities; and death.




Given SOSGs and other available published technical references:

» List the chemical and physical properties resulting in chemical hazards.
« List other safety and health hazards.

Chemical Hazard Categories
Name Causes
Fire and explosion .
Oxygen deficiency .
TP-7
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Chemical Hazard Categories (cont.)

Name Causes

P A

CORROSIVE

8

Corrosivity
Toxicity
TP-8
i‘*IDMFM k Analys: h mlcg




Given the following tasks, list specific hazards associated with each one.

Four 8x10 photographs have been placed on each table. Each photograph is numbered on the back.
Below you will find tasks associated with each photograph. Fill in the matrix for each photograph by

ranking the hazards low, medium, or high.

P -Taskis site characterization

P2 - Task is sampling containers

P - Taskis lagoon sampling with a cherry picker
P, - Task is lagoon sampling with a boat

Time limit: 5 minutes.

;. N\

Kinetic
. Biologicai

Noise

Electrical

Radiation

Thermal

Fire/Explosion

O, Deficiency

Corrosivity

Toxici
\oxucnty w

KEY
. Low hazard H = High hazard
Medium hazard NA = Not applicable

L

SHOMFM i 1090
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Hazard and Risk Analysis Flowchart o

Identify job task to
be performed

Identify hazards
associated with
completing job task

If job task is hazard
identification, follow
29 CFR 1910.120(c)

Chemical
hazards

Physical
hazards

Kinetic
Biological
Noise
Electrical
Radiation
Thermal

Assess exposure Determ'ine
potential contaminant
concentration

% 3

Identify
chemical
contaminants

Unknown I

Follow
organization's
SOPs

Chemical Exposure Toxic and
and physical limits, PELs, § | pharmacological
properties TLVs, IDLHs § | effects/symptoms

Evaluate risk to worker protection:

Evaluate risk to worker protection:
Low Medium High

Low Medium High

Evaluate overall risk for the task:
Low Medium High

Recommend safe work
practices/engineering controls
to control hazards and reduce
risks

Source: U.S. DHHS 1985 .
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Hazard and Risk Analysis Flowchart

Identify job task to
be performed

Identify hazards If job task is hazard
assoclated with identification, follow
completing job task 29 CFR 1910.120(c)

Chemical
hazards

Kinetic
Biological
Noise
Electrical
Radiation
Thermal

Assess exposure Determine
potential contaminant
concentration

Identify
chemical
contaminants

Follow
organization's
SOPs

| : _ 1
Chemical Exposure Toxic and
and physical limits, PELs, § | pharmacological

TLVs, IDLHSs ] | effects/symptoms

properties

Evaluate risk to worker protection:
Low Medium High

Evaluate risk to worker protection:
Low Medium High

Evaluate overall risk for the task:
Low Medium High

Recommend safe work
practices/engineering controls
to control hazards and reduce
risks

Source: U.S. DHHS 1885

SHOMEM - '
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o The Blue Ridge Chemical Facil

Drum

storage
ﬁma

? : Vats [yl
;_-_.._-..__..__
'I‘P-g

Tank farm

<

———— = ——

Site description
The site is an abandoned chemical plant located in a rural east coast area. The area is residential, with a

few industries located within the city limits. The facility is not currently secured. The facility
manufactured specialty chemicals. Most of the process lines still have product in them. There are
approximately 300 drums, 50 vertical tanks, 14 vats, and 1 lagoon onsite.

During your first reconnaissance, your team found two tanks with “Hydrazine (anhydrous)” stenciled on
them. One of the tanks appears to be in bad condition: the shut-off valve is broken and there appears to
be a material leaking from it into the containment basin.

Tasks to be performed
1. Characterize and identify the materials left onsite for disposal.

2. Build an earthen dike to prevent the material from spreading.

SHOMFM
Hazard and Risk Analysrs
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m Conclusion &A

Hazard and Risk Analysis

Air Monitoring Plans and Strategies

Air Impact Assessments

Personal Protective Equipment Decision-making
TP-10

Crossword Puzzle

Across

7. Inhalation, ingestion, injection, and dermal are examples of of exposure
8. The final goal of hazard and risk analysis is worker

Down

22. Most common category for accidents
23. An estimate of the likelihood that an event will occur

1098
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APPENDIX
Hazard and Risk Analysis Worksheets







Worksheets for Case Study
Safety Plan No.: 177 Site Name: __ Blue Ridge Chemical Facility

Hazard Evaluation:

Waste Types: _ Liquid —_ Solid — Sludge —___Vapor
Characteristics: _____Corrosive ____lgnitable ____Radioactive

___ Volatile —__ Toxic —Reactive

___Unknown ____ Other:

Hazard Identification/Ranking (hased on task and contaminant):
Task: Low Medium High

Identification of hazards {chemical and physical):

. Task: Low Medium High

Identification of hazards (chemical and physical):

Hazard Assessment:

OVERALL HAZARD: Serious Moderate
Low Unknown

SHOMFM
Wazarg and Risk Analysis
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. Sample Hazardous Substance Information Form

COMMON NAME: Hydrazine CHEMICAL NAME:
l. PHYSICAL/CHEMICAL PROPERTIES
SOURCE
Natural physical state: Gas Liquid_X__Solid____ EAG®
(at ambient 20°~25°C)
Molecular weight 32.05 g/g-mole EAG
Density /ml
Specific gravity 1.008 @ 68 °C EAG
Solubility: water Miscible @ *F/r°C EAG
Solubility; alcohol, ether @ *FI°C :
Boiling point 236.3 3: EAG
Melting point 34.5-35.6 Cprc EAG
Vapor pressure 1016 mmHa @ 68 (H°C EAG
Vapor density - °F/°C
Flash point 100 @ &D-c EAG
(open cup _X__; closed cup_X_)
Other:
Il. HAZARDOUS CHARACTERISTICS
A. TOXICOLOGICAL HAZARD? CONCENTRATICNS SOURCE
. HAZARD
inhalation ed No 0.03 ppm CA® NIOSH Pocket Guide
Ingestion 9 No NIOSH Pocket Guide
Skin/eye absorption No NIOSH Pocket Guide
Skin/eye contact No NIOSH Pocket Guide
Carcinogenic No NIOSH Pocket Guide
Teratogenic Yes No
Mutagenic Yes No
Aguatic Yes No
Other: Yes No
B. TOXICOLOGICAL HAZARD? CONCENTRATIONS SOURCE
HAZARD
Combustibility % No With porous materials NIOSH Paocket Guide
Toxic by-product(s): No
Nitrogen oxides EAG
Flammability @ No '
LFL 4.7% EAG
UFL 98-100% EAG
Explosivity @ No
LEL 2.9% NIOSH Pocket Guide

98% NIOSH Pocket Guide

UEL

. 3EAG = Emergency Action Guides
bCA = carcinogen

SHOMFM o 10/98
razare and Risk Analysis page A3




C. REACTIVE HAZARD?  CONCENTRATIONS 'SOURCE
HAZARD .

Reactivities: @D No Metal oxides EAG
Qxidizing agents EAG
—Porous materials EAG
D. CORROSIVITY HAZARD? CONCENTRATIONS SOURCE
HAZARD
pH: @ No
Neutralizing agent: Very reactive with EAG

metallic oxides

E. RADIOACTIVE HAZARD? CONCENTRATIONS SOURCE
HAZARD
Background Yes (NO)
Alpha particles Yes QNo)
Beta particles Yes (No)
Gamma radiation Yes Qo)

1. DESCRIPTION OF INCIDENT:
Quantity invoived 2 Tanks {(Volume - unknown)

Release information _leaking

Monitoring/sampling recommended

V. RECOMMENDED PROTECTION:

Worker SCBAAully encapsulating suit-butyl, natural rubber, PVC, Level A

Public

V. RECOMMENDED SITE CONTROL:
Hotline

Decontamination line

Command Post location

VI. REFERENCES FOR SOURCES:
NIOSH Pocket Guide
EAG
CHRIS manual

Condensed Chemical Dictionary

SHOMFM
Hazard and Risk Analys:s




Sample Hazardous Substance Information Form

COMMON NAME: Carbon tetrachloride

|. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state:
(at ambient 20°-25°C)

Gas

CHEMICAL NAME:

Liquid_X__ Solid

153.8

Molecular weight
Density

g/ml

Specific gravity

1584 @ &8

°C

Solubility: water (insoluble)
Solubility: alcohol, benzene, ether

“F/°C

0.08g/100g@____68 (P)°C
@

Beiling point 170.2 °C
Melting point -8.7t0 -9.4 °C
Vapor pressure 91.3 mmHa @ &8 °C
Vapor density @ ‘Frrc
Flash point NA @ €)c
(opencup  ;closedcup__ )
Other:
. HAZARDOUS CHARACTERISTICS
A. TOXICOLOGICAL HAZARD? CONCENTRATIONS
HAZARD
Inhalation (Ye9 No 10 ppm
Ingestion (fe9 No
Skin/eye absorption  {fe9 No Slightly
Skin/eye contact (Yed) No
Carcinogenic (Ye9 No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
B. TOXICOLOGICAL HAZARD? CONCENTRATIONS
HAZARD
Combustibility Yes {No)
Toxic by-product(s); Yes (Ng)
Flammabitity Yes @
LFL
UFL
Explosivity ves G0
LEL
UEL

g/g-mole

SOURCE
EAG?

EAG
EAG
EAG
EAG
EAG
EAG
EAG
EAG
EAG
EAG

SOURCE

—NIOSH Pocket Guide/EAG
NIOSH Pocket Guide/EAG

— NIOSH Pocket Guide/FAG

—NIOSH Pocket Guide/CAG
NIOSH Pocket Guide/EAG

SOURCE
NIOSH Pocket Guide/EAG

NIOSH Pocket Guide/EAG

NIOSH Pocket Guide/EAG

NIOSH Pocket Guide/EAG

NIOSH Pocket Guide/EAG

NIOSH Pocket Guide/EAG

3EAG = Emergency Action Guides

SHOMFM
Hazard and Risk Analysis
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C. REACTIVE HAZARD? CONCENTRATIONS " SOURCE .
HAZARD

Reactivities: @ No  __ Alumipum, calgium EAG
hypochlorite, magnesium, :
allyl alcohol, ete,
D. CORROSIVITY HAZARD? CONCENTRATIONS SOURCE
HAZARD
pH: @ No

Neutralizing agent:
on and other metals i EAG

contact with water

E. RADIOACTIVE HAZARD? CONCENTRATIONS SOURCE
HAZARD
Background Yes QNo
Alpha particles Yes (No)
Beta particles Yes (NO)
Gamma radiation Yes (No)

lit. DESCRIPTION OF INCIDENT:
Quantity invoived ____ 300 Drums

Release information

Monitoring/sampling recommended .

IV. RECOMMENDED PROTECTION:

Worker
SCBA-viton®, nitrile, PVC blends suit (Level B)

Public

V. RECOMMENDED SITE CONTROL:
Hotline

Decontamination line

Command Post location

Vi. REFERENCES FOR SOURCES:
NIOSH Pocket Guide
EAG
CHRIS manual _
Condensed Chemical Dictionary

SHOMFM -
razard and Risk Analyss page A8




Sample Hazardous Substance Information Form

COMMON NAME: Asbestos CHEMICAL NAME:
i. PHYSICALU/CHEMICAL PROPERTIES
SOURCE
Natural physical state: Gas Liquid Solid _X__
{at ambient 20°-25°C)
Molecular weight varies g/g-mole NIOSH Packet Guide
Density g/mi NIOSH Pocket Guide
Specific gravity @ °F/°C NIOSH Pocket Guide
Solubility: water (o] °Fi°C NIOSH Packet Guide
Solubility: Insoluble °F/°C NIOSH Pocket Guide
Boiling point Decomposes *FI°C NIOSH Pocket Guide
Melting point 1112°F °FI°C NIOSH Pocket Guide
Vapor pressure NA °FI°C NIOSH Pocket Guide
Vapor density NA __°FI°C NIOSH Pocket Guide
Flash point NA °Fi°C NIOSH Pocket Guide
(opencup____ ;closedcup___ )
Other:
It. HAZARDOUS CHARACTERISTICS
. A. TOXICOLOGICAL  HAZARD? CONCENTRATIONS SOURCE
HAZARD
Inhalation @3 No 0.5 fibers/cc ceps
Ingestion Yes No
Skin/eye absorption Yes No
Skin/eye contact Yes No
Carcinogenic @ No 0.5 fibers/cc cchD
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
B. TOXICOLOGICAL HAZARD? CONCENTRATIONS SOURCE
HAZARD
Combustibility Yes NIOSH Pocket Guide
Toxic by-product(s): Yes (No)
NIOSH Pocket Guide
NIOSH Pocket Guide
Flammability Yes {0
LFL NIOSH Pocket Guide
UFL NIOSH Pocket Guide
Explosivity Yes @)
LEL NIOSH Pocket Guide
UEL NiIOSH Pocket Guide

3CCD = Condensed Chemical Dictionary

SHOMFM
Hazard and Risk Analyss
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SOURCE

NIOSH Pocket Guide
NIOSH Pocket Guide
NIOSH Pocket Guide

C. REACTIVE HAZARD? CONCENTRATIONS
HAZARD
Reactivities: Yes @

D. CORROSIVITY HAZARD? CONCENTRATIONS
HAZARD
pH: Yes @

SOURCE

NIOSH Pocket Guide

Neutralizing agent:

NIOSH Pocket Guide

SOURCE

NIOSH Pocket Guide

NIOSH Pocket Guide

NIOSH Pocket Guide

E. RADIOACTIVE HAZARD? CONCENTRATIONS
HAZARD
Background Yes (No)
Alpha particles Yes (No)
Beta particles Yes (No)
Gamma radiation Yes QNo)

NIOSH Pocket Guide

ll. DESCRIPTION OF INCIDENT:
Quantity involved __Unknown amount in debris piles

Release information

Monitonng/sampling recommended

V. RECOMMENDED PROTECTION:
Worker Tyvek® with air-purifying respirators (APRs) that have HEPA filters

NIOSH Pocket Guide recommends SCBA - pressure demand

Public

V. RECOMMENDED SITE CONTROL:
Hotline

Decontamination line

Command Post location

VI]. REFERENCES FOR SOURCES:
NIOSH Pocket Guide

EAG

CHRIS manual

Condensed Chemical Dictionary

SHOMFM
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AIR MONITORING PLANS
AND STRATEGIES







/PN

~,

Air Monitoring Plans
and Strategies

Module Goals:

The student goals for this module are:

1. Given available published technical references, identify air monitoring and air sampling equipment.

Given the U.S. Environmental Protection Agency (EPA) Standard Operating Safety Guides (SOSGs),

2.
develop standard operating procedures (SOPs) for air monitoring and air sampling.

Given 29 CFR 1910.120 and available published technical references, select the type of air surveillance
instrumentation that can be used to characterize a hazardous waste site.

SHOMFM
A Montonng Plans and Stategies




Given available technical references, differentiate between air monitoring and air sampling,

“OSHA does not define the term air monitoring. Rather,
OSHA uses this term to refer to both monitoring using
- instrumentation and to using

personal sampling pumps or other quantitative methods.
However, in this fact sheet, the term ‘air monitoring’ refers
to the use of direct-reading instruments (DRis) producing
instantaneous data, while the term ‘air sampling’ refers to
the use of a sampling pump and collection media that .
produce samples that must be sent to a laboratory for

further analysis.”
Source: PASAMR Fact Sheet (U.S. EPA 1993)

Examples of Air Monitoring Instruments Examples of Air Sampling Instruments

Air surveillance = Air and/or air

SHOMFM
A Monitonng Plans and Strateges




m——————e——er s —

Instrument Name IDLH
1. Radiation
meter
2. Combustible + 0
gas indicator 2
. 3. Oxygen @
meter ><
4. Toxic ‘.‘
monitor & TP-3
Sample Bag Readings
Lower explosive limit (LEL) (%)
Oxygen deficiency (%)
Radiation (mR/h)
Toxicity (metered units, ppm?)
Potential IDLH condition(s} = TP-4
SHDOMFM - o8

Given available published technical references, select air monitoring equipment for immediately
dangerous to life or health (IDLH) conditions.

Draw a line from each instrument to its name and corresponding IDLH condition.

page 7-4




Given available published technical references, select air sampling equipment by determining

the volatility of compounds.

Volatility is based on vapor pressure (VP): V= Volatile VP 21 mm
SV = Semivolatile = VP =107to 1 mm

NV = Nonvolatile VP <107mm

Page # in NIOSH Answers
Compounds Pocket Guide V, SV, NV VP (mm Hg)
Aldrin 8 0.00008
Ammonia 14 >1 atm
Asbestos 22 0
Benzidine 26 Low .
Carbon tetrachloride 54 91

Diphenyl (PCB)
Hydrazine (anhydrous)
Lead

Sodium hydroxide

SHOMFM
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Given available published technical references, match air sampling equipment to the

contaminant category.

WN =

Volatiles

Filters

Impingers

Solid sorbent ‘tubes
Cyclones

Summa canister
Passive dosimeters
Combination

Aerosol monitor

Circle all equipment in the first column that applies to volatiles.
Circle all equipment in the second column that applies to semivolatiles.
Circle all equipment in the third column that applies to nonvolatiles.

Semivolatiles

Filters

impingers

Solid sorbent tubes
Cyclones

Summa canister
Passive dosimeters
Combination

Aerosocl monitor

Nonvolatiles

Filters

Impingers

Solid sorbent tubes
Cyclones

Summa canister
Passive dosimeters
Combination

Aerosol monitor

\ J
SHDMFM o 1056
page 78
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” Given EPA SOSGs, list six objectives of air survetllance. m .

Six Objectives of Air Surveillance

1. and quantify airborne contaminants onsite
and offsite.

2. Track changes in air contaminants that occur over the
of the incident.

3. Ensure proper of work practices and
engineering controls. .
TP-6
Six Objectives of Air Surveillance (cont.)
4. Determine the level of worker needed.
5. Assist in defining work
6. ldentify additional monitoring needs in any
given area of the site.
TP-7

SHOMFM o 10/96
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ot iy e oo |

Given EPA SOSGs and a hazardous waste site, identify five areas onsite where air
sampling is performed.

I

5

1-Command Post
2-Contaminated or Hot Zone
3-Decontamination Zone

4-Upwind
5-Downwind

P ——

wind Direction

——

S — —

k Given one of the five areas where air sampling is performed on a hazardous waste site,
state a reason for air sampling at that location.

1. Command post -

2. Contaminated or hot zone -

3. Decontamination zone -

4. Upwind -

. 5. Downwind -

SHOMFM

Air Monitonng Plans and Strategies
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Given EPA SOSGs and the six objectives of air surveillance, determine the type of air

surveillance needed by defining perimeter monitoring, personal monitoring, and periodic
monitoring.

Perimeter monitoring

» Refers to fixed-location monitoring at the or perimeter,
where PPE is no longer required.

» Measures contaminants moving from the site.
« Enables the site Health and Safety to assess clean areas.

» Requires wind speed and wind direction data for interpretation of

results from a -location sample.
Personal monitoring
« Performed during actual cleanup phase to evaluate - .
S employees (i.e., employees likely to have the highest exposure).
-2
- Evaluation of other employees may be needed if high-risk
employees exceed limits.
Periodic monitoring
» “Periodic monitoring ( ) be done when the possibility of a
53 dangerous condition has developed or when there is reason to believe
) that may have risen above PELs since prior monitoring

was conducted.”

Source: SOSGs (U.S. EPA 1992)

10/66
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Given EPA SOSGs, identify four components that should be considered before

implementing a long-term air surveillance program.

Long-term Air Surveillance Program Considerations

Accuracy of ' '
analysis Cost

N Type of
. equipment
-~ Qualitative | Quantitative / e
i ing esign a
/ sampling sampling B0
o air
Laboratory | Additional :%;?gﬁme
/ verification | sampling
Personne! // E
Time to obtain Availability of analytical
results laboratories
TP-9
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Given 29 CFR 1910.120, available published technical references, and conditions on a
hazardous waste site:

o Select a method to identify and analyze a specific contaminant.

1. List at least four organizations that have developed methods to identify and
analyze a specific contaminant.

SHDMFM -- 1498
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The Blue Ridge Chemical Facility

Drum

storage
area
1846

4 D
Debris

pile 1332-21-4 V
ﬁ Vats

Lagoon

-

901020102610

t
I
I
Diamine ——»|

_—

0oood |
10000,

Tank farm TP-10

Weather Conditions Chemical Conditions

Temperature Wind speed Drum storage area
Humidity Wind direction Debris pile
Barometric pressure Cloud cover

Tank farm

1. What compound is in the drum storage area? In the debris pile? In the tank farm?

2. What air monitoring instruments would you use in the drum storage area? In the debris pile? In the
tank farm?
3. What computer resource program could be used to select a method for sampling the three identified

compounds onsite?

SHCMFM 1096
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Word Search

Find the following terms:

AIR MONITORING FID NAOH PERIODIC

AIR SAMPLING HYDRAZINE NONVOLATILE PID

AMMONIA IDLH ORGANIC RADIATION

CGl LAB RESULTS OXYGEN METER SEMIVOLATILE

CYCLONE LEAD PERIMETER - SOP
N{A| O] H Z E N|O L C Y C A
A P X Y (D L S T | B | MR A I
S E Y | D C I D O I R E P R
T R|G{|{R|U|T]|]D|W|P O S K S
L I E A |l WIA |G L U | D I P A
Ul M| N Z F L S M| H|C A G | M
S E | M I v IO L A+ T I L E P
E T E N | N|V I X S N T D L
R E T E J N | R | E C | A J B I
B R E T O 10| Q F Z G|U| Y]|N
A I R |IM|O]N I T O | R I N G
L DI M| N|H|D]J|]R|G P O |w}cC E
M| A Z F R | A | D I A T I O N
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. % Conclusion (@‘@i@

» Hazard and Risk Analysis

» Air Monitoring Plans and Strategies

« Air Impact Assessments

» Personal Protective Equipment Decision-making
TP-11

Crossword Puzzle

. Across

10. Aldrin is a compound that has a low pressure
19. Tenax®isatypeofsolid ___ tube for collecting air samples

39. The PID, FID, CGI, and radiation meters are examples of ____s (acronymy)

Down

35. Combustible gas indicators measure % of a flammable gas (acronym)

SHOMFM
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AIR IMPACT
ASSESSMENTS







Fa o

Air Impact
Assessments

. Module Goal:

The student goal for this module is:

Given the National Technical Guidance Study (NTGS) Series, Volume I, and conditions found on a
hazardous waste site, determine the need for an air impact assessment (AIA).

1050
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Given NTGS, Volume I, define an AIA.

Air Impact Assessment

A systematic of the potential or
actual effects of an emission source on air
quality.

These effects impact site :
surrounding populations, and/or the
environment.

TP-2

List the reasons why an AIA may be important for a Superfund site:

SR R
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— Residential
area

¢ SRR
< <
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GSIINEON

HAZARDOUS
AREA
KEEP OUT
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Given NTGS, Volume [, list the three components of an AIA.

S —

Components of an AlA

. Human Health
Evaluation

Toxicity Assessment

There are three components of an AIA. They are:

1 Monitoring and sampling

2. Modeling

3. Risk assessment

SHOMFM -- 1%
page
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Goals of an AlA

The three goals of an AIA are to evaluate:

1. The exposure of
2. The exposure of
3. impacts.

SHOMFM
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. Review of Technical References

Onsite

Air action limits or air exposure limits
based on:

+ Permissible exposure limits (PELs) —
OSHA

* Recommended exposure limits (RELs) —
NIOSH

+ Immediately dangerous to life or health
(IDLH) concentrations — NIOSH

* Threshold Limit Values (TLVs) — ACGIH

» Standard Operating Safety Guides
(SOSGs) — EPA

. Offsite

Air action limits or air exposure limits
based on:

+ National ambient air quality standards
(NAAQS)

 Applicable or relevant and appropriate
requirements (ARARS)

TP-8

1058
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Given available published technical references and data from the case study, compare site

air monitoring data to established air action levels and regulations.

|
Expanded Site View
The Blue Ridge Chemical Facility
T e Y e g
industrial complex N
Residential
Blue(@ i area
Ridge
Chemical
Plant
©,
Commercial
area
TP-9
CEBEMICAL 1 2 3 4 5 6 7 8 9 10
Asbestos (fibers/cm’?) ND*| ND | <0.2 | ND ND| ND| ND| ND | ND

ND | ND| ND

ND
Carbon tetrachloride (ppm) | 1 05 | 03 4 | ND| ND| ND
ND | ND| ND| 001| ND| ND

Hydrazine (ppm) 3 01 | 01 ND

*ND = None detected Onsite Sample Locations Offsite Sample Locations

What air action levels and/or regulations can be used for onsite workers?

SHOMFM - . 1008
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Given NTGS, Volume I, and available published technical references, determine the need
for offsite air monitoring by identifying populations at risk and exceedance of offsite air

action levels.

Case Study Exercise
Answer the following questions using the data given to you.

1. Should an AlA be completed for this site (yes or no)? Why orwhy not?

2. Should we be concerned about the potential exposure of the offsite populace (yes or no)?
Please support your answer.

. 3. What chemical(s) is/are a possible concern with offsite receptors?

4. Are there any air action levels established for offsite receptors?

5. Do we need to establish air action levels for the offsite populace?

SHOMFM -
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% Conclusion -

+ Safety and Health Compliance with 29 CFR 1910.120

« Safety and Health Construction Standards

* Toxic and Hazardous Substances Standards
» Safety and Health Program, Paragraph (b)

* Hazard and Risk Analysis

« Air Monitoring Plans and Strategies

* Air Impact Assessments

» Personal Protective Equipment Decision-making
TP-10

Crossword Puzzle

AcCross

43. One of the three components of an AIA is

Down

12. An environmental exposure term {acronym)
15. One of the goals of an AIA is to evaluate impacts
16. One reason an AIA is important is that it reduces

SHOMFM — 1008
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PERSONAL PROTECTIVE
EQUIPMENT DECISION-MAKING







Personal Protective
Equipment
Decision-making

Module Goals:

The student goals for this module are:

1. Given 29 CFR 1910.120(g)(5) and U.S. Environmental Protection Agency (EPA) Standard Operating
Safety Guides (SOSGs), develop a personal protective equipment (PPE) program.

Given conditions at a hazardous waste site, available published technical references, and an
organizational PPE program, choose PPE to reduce and maintain worker exposure at or below
permissible exposure limits (PELs) or published exposure limits.

o

1056
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Given 29 CFR 1910.120(g)(5) and an organization’s safety and health program, identify

the PPE program components.

Hierarchy of Controls

« Engineering
» Work practices

. PPE

Source: 29 CFR 1910.120(g) TP-2
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o PPE Regulations

» Hazardous Waste Operations and
Emergency Response
- 29CFR1910._

+ General Requirements for Personal
Protective Equipment
- 29CFR 1910.__

« Eye and Face Protection
- 29 CFR 1910.

» Standard Practice for Respiratory Protection
- 29CFR1910.____

» Head Protection
- 29CFR1910.

« Safety Toe Footwear
- 29CFR1910.____

Other References

1. General PPE:

2. Eye and Face Protection:

3. Respiratory Protection:

4. Head Protection:

5. Safety Toe Footwear:

SHOMFM - 10/98
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PPE References

« Chemical clothing manufacturers’
permeation data sheets

» Certified Equipment Listing — National
Institute for Occupational Safety and
Health (NIOSH)

» Quick Selection Guide to Chemical
Protective Clothing

+ SOSGs — U.S. EPA
TP-4
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o Minimum Elements of a PPE Program
29 CFR 1910.120(g)(5)

* PPE selection based on site hazards
» PPE use and equipment limitations

« Work mission and duration

* PPE maintenance and storage

» PPE decontamination and disposal

TP-5

SHOMFM
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Minimum Elements of a PPE Program
29 CFR 1910.120(g)}(5) (cont.)

* PPE training and proper fitting

* PPE donning and doffing procedures
» PPE inspection procedures

« Evaluation of program effectiveness

« Limitations resulting from temperature extremes
and other medical considerations

TP-6

10/98
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@ Respiratory Protection
' 29 CFR 1910.134

Minimum requirements for a respiratory protection program:
» Standard operating procedures
« Selection of respirators based on hazards

« Training in proper use and limitations of
respirators

« Cleaning and disinfection

» Storage

1068
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Respiratory Protection
29 CFR 1910.134 (cont.)

Minimum requirements for a respiratory protection program:

+ Inspection during cleaning of respirators

» Monitoring of area conditions and
employee exposure

« Program evaluation

» Medical clearance for persons using
respirators

+ Use of approved respirators
TP-8

10188
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9 Air-purifying Respirator (APR) Selection Criteria

 Sufficient oxygen (19.5 percent minimum)

» Physical and chemical properties of the contaminants
« Respirator approvals (NIOSH, MSHA)
« Sorbent limitations

» Warning properties

« Air monitoring data

» Respiratory protection factors

» Fit testing

» Physiological and psychological limits

APR Limitations

1086
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Supplied-air Respirator (SAR) Selection Criteria

o Air contaminants are unknown.

« Air contaminants have been identified and the MUCs
for APRs are not met.

» Immediately dangerous to life and health (IDLH) air
concentrations are present.

* The atmosphere contains less than 19.5 percent
oxygen.

* An emergency situation exists.

« Criteria for APR use are not met.
TP,-10

10/98
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@ Respirator Decision Logic

Identify the following information:
« General use conditions
- Physical, chemical, and toxicological properties
« Warning properties and concentrations
» Exposure limits
» IDLH concentrations

» Eye irritation information (not necessary for EPA sites)
. « Respirator service life information

Source: NIOSH Respirator Decision Logic (U.S. DHHS 1987) TP-11
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Notes:

10/98
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®

Any SCBA

or SAR with
Auxiliary SCBA

No
AN
?

Yes , | "Not Required
Except for
Escape Situation
No X
(&)
No

©

AorB’

AorB”

©

Respirator Use

AorB”

No Orinasat Style

Helmet, or Hood
Only Option

@

Respirator May
Be Optional

—

-

-

PFmin = CC/EL

(

If other contaminants
are present

KEY: CC — Contaminant Concentration

EL — Exposure Limit

ESL| — End of Sarvice Life Indicator

FF -~ Full facepiece

IDLK ~— Immediately Dangerous to Life
or Health

PD — Pressure Demand

PF — Protection Factor

PFa — Assigned PF

PFmin — Minimum PF

PP — Positive Pressure

SCBA — Self-Contained Breathing
Apparatus

SAR -—- Supplied-Air Respirator

A*- SCBA with FF oparated in PD or PP mode.

B*- Type C supplied-air respirator (airline)
operated in PO or PP mode with auxiliary
SCBA.

C*- Escape respirator or gas mask with
apprapriate filter/sorbent (Subparagraph §);
If 0, deficient, then SCBA.

Figure 1. Respirator Decision Logic Sequence

Steps 1-8

Source: NIOSH Respirator Decision Logic (U.S. DHHS 1987)

SHDMFM
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Air-Purifying

Chemical Same as
Cartridge/Canister 10.3
(Subparagraph 7)

T T
Air-Purifying Respirator
with ESLI (Appendix A)
or any SAR, SCBA

Select Respiratar Type
Based on PFa>PF min
{Subparagraphs 8, 9, 10
and Appendix D)

(11.2

‘Adequate Warning
Properties?
(Subpar.6 &

i11.
. Escape Contaminant
c Only State
? ?
Escape
Oniy
?
Adequate
Air-Purifying Warni
Same as & - ; arning
Respirator with Properties?
10.3 ESLI (Appendix A) roperties:
or any
SAR, SCBA

I

Select
Particulate
Type Filter

(Subparagraph 9}

Escape
Only
?

Chemical
Cartridge/
Canister with
Particuiate Prefilter

Yes|

(Subparagraph 7)

-

Figure 2. Respirator Decision Logic Sequence

Steps 9-12.4

Sourca. NIOSH Respirater Decision Logic {U.S. DHHS 1987)

SHOMFM
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l Given conditions at a hazardous waste site, identify respiratory protection. '

Respirator Decision Logic Exercise

* Operation: Bulk sampling of methyl ethyl
ketone (MEK)

» Airborne concentration: 500 ppm

+ Oxygen concentration: 20.2 percent

» Available respirators:

1. MSA, full-face, Model 461846 with

@ TC-23C-149 cartridges

2. Cesco, full-face, Model 95RC35 with
TC-23C-126 cartridges

3. Protech, full-face, Model 1482-G104 with
TC-23C-163 cartridges

10/98
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Given conditions at a hazardous waste site, job tasks, and the results of a hazard and risk

analysis, determine the criteria for selecting chemical protective clothing (CPC).

Guidelines for the Selection of
Chemical Protective Clothing

» Decision on appropriate level of protection —
EPA protocols

+ Chemical protective equipment (CPE)
information resources:

- Internet
- Manufacturers’ information resources .
- Published CPE guidelines

TP-14
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Example: DuPont Protective Apparel for Hydrazines
http://www.dupont.com
Normalized Actual Actual
Break- Break- Permeation | Minimum
through through Rate Detection | MDPR
Chemical Physical Time Time (ug/cm? Limit | (ug/cm?
Name Phase (min.) (min.) /min.) (ppm) /min.)
TYVEK® laminated with SARANEX" 23.P
280 - Sub Class: Hydrazines
1,1-Dimethylhydrazine L nm immed. 6 0.5 nm
Hydrazine L nm >480 ND 1.0 1.0
MDPR = minimum detectable permeation rate
ND = none detected
nm = not measured
TP-15
SHOMFM 10/98
page 8-18
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Manufacturers’ Fax Services

» DuPont Tyfax™ Data Service
Tychem® Chemical Permeation
Database Index (1-800-558-9392)

TP-16

SHDMEM
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¢ American Society for Testing and Materials
(ASTM) Test Methods

« ASTM F1001 Chemical Test Battery
« ASTM F739-1991 Permeation Testing
« ASTM D751-79 Physical Properties Test

TP-17
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Permeation Data — Test Method ASTM F739 .

DuPont Tyfax™ Example Tychem® 9400
Average
Breakthrough Permeation
Time Rate SDL MDPR
Sub- Chemical Physical | Normalized |  Actual (ugicm?) (ug/cm?)
Class Name Phase (min.) (min.) (min.} (ppm) {min.)
280 Hydrazine L >480 >480 ND 0.05 0.05

SDL = systern detection limit
MDPR = minimum detectable permeation rate

ND = none detected

TP-18

SDL and MDPR

» System detection limit (SDL)

The sensitivity of the analytical method used for
quantitative measurement.

* Minimum detectable permeation rate (MDPR)

The amount of challenge chemical present that
can be calculated into a permeation rate.
TP-19

10/98
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The Blue Ridge Chemical Facility

tetrachloride

O OO
Dsamtr:g_:'_‘_.‘{) O O ::
| OO0 00!
////\ 0000
Debris i O O O OE
pile 332214 .E O OO OE
Vats /’Q_-Q_.Q_Qj

Asbestos ‘ Tank farm

TP-20
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Protective Equipment Worksheet

Operation: Bulk sampling
Material Name: Carbon tetrachloride

Synonyms:  Tetrachloromethane, Freon 10, Freon 104

Physical Characteristics

Physical state (circle one): Solid Liquid

Toxicity Characteristics (circle one)

Inhalation: Yes No
Ingestion: Yes No
Absorption: Yes No
Contact: Yes No
Eye irritant: Yes No
Carcinogenic: Yes No
Warning property: Odor Taste

Warning concentrations:

IDLH concentrations:

Exposure limit:

Field Characteristics

Oxygen level:

Contaminant concentration;

Respiratory Protection

Respirator type
(from NIOSH Decision Logic):

Gas/vapor

Effect

Available respirators:

1. Manufacturer: MSA
Modeil: 473268 (SCBA)
NIOSH certification number: TC-13F-139

2. Manufacturer: M
Model: w415 (PAPR)
NIOSH certification number: TC-21C-456

3. Manufacturer: MSA
Model: 461853 (APR)

NIOSH certification number: TC-23C-1585

Respirator choice:

SHOMFM
Parsonal Pretectva Equipment Decision-making
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Protective Equipment Worksheet (cont.)

. Chemical Protective Clothing

Available protective materials (performance information is listed in the Kappler Life-Net® and DuPont
Tyfax™ data sheets):

Kappler DuPont

1. Suit; Responder or Responder Plus Tychem® 9400

Chemical qualities:
Physical qualities:

Cost:

. Suit: Tychem® 10,000

Chemical qualities:
Physical qualities:
Cost:

. Suit:

Chemical qualities:
Physical qualities:

Cost;

Protective clothing choice:

10/98
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Protective Equipment Worksheet
Operation: Bulk sampling ' .
Material Name: Hydrazine (anhydrous)
Synonyms: Diamine

Physical Characteristics

Physical state (circle one): Solid Liquid Gas/vapor

Toxicity Characteristics (circle one)

Inhalation: Yes No
Ingestion: Yes No
Absorption: Yes No
Contact: Yes No
Eye irritant: Yes No
Carcinogenic: Yes No
Warning property: Odor Taste Effect None

Warning concentrations:
IDLH concentrations:
Exposure limit:

Field Characteristics

Oxygen level:
Contaminant concentration;

Respiratory Protection
Respirator type
(from N!IOSH Decision Logic):
Available respirators:
1. Manufacturer: MSA
Model: 473268 (SCBA)
NIOSH certification number: TC-13F-139
2. Manufacturer: 3M
Model: W415 (PAPR)
NIOSH certification number: TC-21C-456
3. Manufacturer: MSA
Model: 461853 (APR)

NIOSH certification number: TC-23C-155

Respirator choice:

BHCMEM ‘ ) 10/96
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Protective Equipment Worksheet (cont.)

. Chemical Protective Clothing

Available protective materials (performance information is listed in the Kappler Llfe~Net° and DuPont
Tyfax™ data sheets):

Kappler DuPont
1. Suit: CPF 2 Tyvek® with Saranex
Chemical qualities:
Physical qualities:
Cost:
2. Suit: CPF 4 Tychem® 9400
Chemical qualities:
. Physical quatities:
Cost:
3. Suit: Responder or Responder Plus —
Chemical qualities:
Physical qualities:
Cost:

Protective clothing choice:

10/8¢
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Protective Equipment Worksheet

Operation: Bulk sampling
Material Name: Asbestos
Synonyms:  Chrysotile, amosite, {emolite
Physical Characteristics
Physical state (circle one): Solid Liquid Gas/vapor

Toxicity Characteristics (circle one)

Inhalation: Yes No

Ingestion: Yes No

Absorption: Yes No

Contact: Yes No

Eye irritant: Yes No

Carcinogenic: Yes No

Warming property: Odor Taste Effect None

Warning concentrations:
IDLH concentrations:
Exposure limit:

Field Characteristics

Oxygen level:
Contaminant concentration;

Respiratory Protection

Respirator type
(from NIOSH Decision Logic):
Available respirators:
1. Manufacturer: MSA
Model: 473268 (SCBA)
NIOSH certification number: TC-13F-139
2. Manufacturer: M
Model: W415 (PAPR)
NIOSH certification number:; TC-21C-456
3. Manufacturer: MSA
Model: 461853 (APR)

NIOSH certification number: TC-23C-155

Respirator choice:

10/86
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Chemical Protective Clothing

Protective Equipment Worksheet (cont.)

Available protective materials (performance information is listed in the Kappler Life-Net® and DuPont
Tyfax™ data sheets):

1.

Protective clothing choice:

SHDMFM
Personai Pr

Suit:

Chemical qualities:
Physical qualities:
Cost:

Suit;

Chemical qualities:
Physical qualities:
Cost:

Suit:

Chemical qualities:
Physical qualities:

Cost;

£ t Dy »making

Kappler DuPont

S Tyvek® 1422A
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ﬁ Conclusion

Hazard and Risk Analysis

Air Monitoring Plans and Strategies

Air Impact Assessments

Personal Protective Equipment Decision-making
TP-21

Crossword Puzzle

Across
14. The physical process by which a chemical breaks through a protective suit is known as

21. The time it takes for a contaminant to move through a filter to the inside of an air-purifying
respirator is known as time

SHOMFM 10/88
Personal Protectve Equipment Decision-making page 929




APPENDIX
Chemical Clothing Manufacturers’ Permeation Data Sheets







The data sheets in this appendix are included as examples of
the information that is available through manufacturers' fax services.
These data sheets should not be used for actual CPC decision-
making because they may not show the most current data. Both the
Kappler Life-Net® Chemical Protective Information Network and the
DuPont Tyfax™ data service are updated on an ongoing basis.
Students should obtain the most current data before deciding what
fabric to use with a specific chemical.

Kappler data sheets have been reprinted with permission

from Kappler. DuPont data sheets have been reprinted with

permission from DuPont.







Life-Net®

. Chemical Protective Information Network

Thank you for contacting Kappler's Life-Nef® information system. The data you requested will
follow this cover page. Please read the following information, and if you have questions

contact:
1-800-633-2410 or (205) 5054000, FAX (205) 582-2706

®Chemical permeation data is available per ASTM F739-91. Many of these chemicals are known by more than
one name. For this reason, you may wish to obtain the Cross Reference Synonym List that provides additional

names by which chemicals may be known,

® Where the testing time is listed as >480 minutes, the test was terminated at that respective time with no
measurable breakthrough. :

e Sources for all test data are independent laboratories. All tests were performed under laboratory conditions
and not under actual use conditions. Tests were performed on material samples, not actual garments.

o There are uses, environments, and chemicals for which these garments are unsuitable. It is the responsibility
of the user to review available data and venify that the garment is appropriate for the intended use and meets all

specified government and industry standards.

his position is supported by two facts. First, Responder Plus utilizes the same proven chemical barriers as

esponder. Secondly, all actual testing of Responder Plus to date shows equivalent permeation resistance
results. Therefore, all chemical permeation resistance data available on Responder can also be applied to
Responder Plus. Separate physical property data must be referenced. The data for the chemicals indicated

with an asterisk (*) is actual testing on Responder fabric.

Qesponder Plus™ fabric has at least the same chemical permeation resistance as the original Responder® fabric.

Definition of terms

SDL = System Detection Limit (or MDL - Minimum Detection Limit): These terms describe the sensitivity
of the analytical method used for quantitative measurement. This limit is determined prior to each individual
permeation test by exposing the detection device to a minimum known quantity of the challenge chemical that
produces a measurable signal from the device. SDLs and MDLs are typically expressed in parts per million
(ppm) and should not be greater than 1ppm for most tests or materials. Higher limits result in longer
breakthrough times. Kappler requests that laboratories test our materials at <lppm, where that level is possible.

PR = Permeation Rate: The rate at which permeation occurs in weight of chemical per exposed unit area of
material per unit time. Typically, rates are expressed as micrograms per square centimeter per minute. Rates
may also be identified as maximum or steady state, depending on test length and whether equilibrium conditions

are reached.

Normalized Breakthrough Time: The time at which the permeation rate reaches 0. lug/cm#/min.

1088

SHOMFM -
Personal Protective Equipment Decision-maisng page A-1

~ Ravised November 1896

\




000'€t ON 08p<« u Y] 1 POy J1oued0
0£0'0 ON 08p< 0100 aN 0Bb< 00Z'0 £ 502 0L0'0 A [ SudZUAOIN|  § Y
000°1 ON 08b< 1o ON 08v< 000'% aN 08t< 000't ON 08b< 1%06 & N 3d0] %07) pov an| m.
w 0100 ON 0Lix 0080 FA 3 S0l u AUOIN
00Z°0 ON 08b< w w u 109419 suaikdosg ouowy
0100 68°0 orZ o0 08 ovl u w aunuelXyiapw
0200 aN 08b< W u u -u Buoprouk g Aylew
0200 *.aON 08b< u u u 1oipavedosd - £°1 -z Aulan
0ge 0 aN 08¥< wu W w (%06} a1euekoos) Kuien
0100 ON. 08b< 0100 aN 08b< 0100 £l ot W auod) 1Aui3 Kulapy
0200 ON 08b< 0400 86°0 8 0600 aN 08v< 0200 650 G> 1oueylay
W W S00°0 an 08y< u Aindsan
u W 0003 ON 08b< u anpaw vaw
W _ wu 0%0°0 aN 08v< w  {%06) vorgiereyy
m W 0100 anN 08p< U Toimxid) pgr
u u 0100 ON 08b< W {@snpw) v jangar
0200 aN 08%< £00°0 anN 08b< W W 10403y |Adoidos;
v 0100 2z Sl fm u auiwe|Ado.dos;
W W 0200 aN 08b< w 1ou0d|y |Kweos;
u 0400 100> 08b< u u (%05) prV sruoydsoydodiy
u 0082 8! S W w apuing uaboipkiy
w 200> 08b< w u (%06) apixorag uaboiphyy
w 0001 ) 0Ll 000t £5°€ 5t u se9 apuonj 4 uaborpkyy
000't £l 0ot 001°0 €6 05 W w SnoJpAyUY 3puoniy uaboipiy]
S200 aN 08b< u 1u ] apiueAD uaboipkyy
000t ON 08p< 0050 98°0 081 000} ON 08b< 0001 aN 0Rb< (%8} p1ov Juonyarpky
000 an 0gr< 0810 ON 08b< 00v'0 aN 08¥< 0070 vl 06> (%£€) PV 3uo0Ipky; ;
0200 aN 08v< u 0020 20 Fi% 4 U auizephiy
0100 aN 08b< 0100 aN neb< 0100 8z¢C ol 6100 il > auexan
ST u VN el oly u Ju auaipejuadoioIexay
w u m [ £'(- auaipeinqoloppenal|
0200 ON 08b< u "] u uuadkio
w W 00Z'0 ON 08¥< 0Z0'0 aN 08b< {%0G) @pAyapieseins o
W 0 0200 aN 08v< U 00Z 42910} apero H
{(wdd) | {unwrzunBn) (ujw) (wdd) | (upuszusBn) {ujw) {wdd)  [{ujwzwoBny () (wdd} [ {uwzuobn) (wiw) 1erey) m
1as poz|jBiLION 08 pezisuuoN 108 PozRULION 1as POZISULON m
ojey owy| L115Y) W ooy oWl ojey ew)) S
voeauued § ubnaunesig ucnesuuesg | yBnosypeesg uoneeuney | ybnaspesig uojjgsuned | yfnayieerg .m
¥ 4dD £ 4dJ g 3dD } 4dD H
w
(9661 sequeacn AISIATY) m
30INS NOILYIWYId 35N AILINI i3
ajddey




w 0010 aN .08p< 0040 ON 08p< apAyapieuoioi
w 0100 anN 08p< 0100 aN 08¥< 5105910
u 0004 ON 08b< 000'L ON 08¥< PIOY Jwo/D
u 000t ON 08p< 000't aN 08¥< PIOY SIUOYNSOIOD)
u 0010 aN .08b< 0040 aN 08p< uuatdosou)
u 1600 aN .08p< 16070 aN 08b< wJojosoN )
u 0050 aON 08b< 0050 aN 08p< auazuaqoroyd
u 0910 anN «08Y< 0910 aN 08b< -2 ajuluojAineocioy)
w 0050 aN 08p< 0050 anN 08t< suouoaydojadsecson)
u 090'0 €9 .09 0900 JR) 09 3 s9aibaq 69 pioy onaseocsoyd
wu 0100 aN W08Y< 0100 aN 08¥< - 8ualpeing ¢'{-0101y)
u 000'S aN 08p< 000’ aN 08b< pinb1 auuoy)

0052 anN 08t< 100 ON 08b< 100 aN 08¥< seg auuoy)
u 000t aN 08p< 000'1 ON 08t< (%S) apixoiq auuoyD
u 0090 aN 08b< 009'0 aN 08b< (leoads) epuojydena] uoqie)

0100 aN 08t< 000'¢ aN 08b< 000'L ON 08p< apy|nsiqQ uoque)
w 0004 aN 0b2< 0004 aN ovZ< MWM%ZP apuoly) wnije)
w 000 aN 08b< 0€0'0 ON 08v< apAyapelhing
w 0100 anN 0pZ< 0100 ON ove< -Z "1 8pIXQ aualAing
w 0100 aN «08p< 0100 aN 08p< -N auiwe)ing
u 0120 aN .08l< 0LZ'0 ON 081l< -1 48u13 1Ayia 1Aing
u G200 aN .08b< G200 ON 08b< -N 18U13 1Aing
u 00L'0 anN 08p< 001'0 aN 08%< alelluoy |Aing
w 2100 aN .08b< 200 aN 08b< -N (oueng]

0100 aN 08Y< 990°0 anN 08¥< 990°0 ON 08v< -€'L sualpeng

{wdd) (unwrzurosbn) (uw) (wdd) (unwrzwoyBn) (utw) {wdd) (uswizwosbn) {uiw) ledway?)

Ias paz|leutoN 1as pazjjeuoN Ias pezireunon

a)ey owly oley ew|y ojey oun)
uopesuued zm:oh:-xm&um cozﬂo_.p:oﬁ_ zm:e:ﬁuohm uoneauued :on._cwxmo._m
H0O1037143¥ SN'ld ¥IANOJSIN HIANOJS I
(9661 JequeaoN g3SIAIY)

AN NOILYIWY3d 3SN Q3 LININ

xydde

18

page A3

SHOMEM
Rergenatl Protective

Juiament Cecision-max ny




i. B u 0020 aN ov< B g an T e

(%LE) POV 210jU30ipA}y
W 0610 ON +08p< 0610 ON 08p< (%8¥) PIOY 21w01qoipALy g1
u 0E0'0 aN .0pZ< 0€0°0 aN ove< aleiphy suizenphyy| %
W 020’0 aN 08b< 0200 aN 08b< auizespApy
u 0100 an ,08b< 0L00 ON 08p< -} 8uaxay|
0100 ON 08b< 0900 ON 08b< 090°0 aN 08p< auexay
A u 0S0°0 ON 08P < 0500 an 08t< auaipejuado|sAaosojyoexay
u 00S°0 aN 08P< 00S'0 aN 08b< £'1- auslpeinqoio| oexayy
u 095°0 aN 08p< 0950 an 08t< auyosen
w 0200 an 08p< 0200 aN 08y< 3uo)oe|0AINg -eWWED
u 0000t ON ObZ< 000°01 ON ObZ< (w/N) 4 uoasy
u 6500 aN 08¥< 6500 anN 08p< €11 uodiy
u 00L°0 an 08p< 00L°0 aN 08p< PIOY JIULIO 4]
u 0500 anN 08%< 0500 aN 08t< apAyapleuwno
w 000't an 08b< 000°1L aN 08Y< PIOY J131ISON| 4
u 100 an 08P< - v10°0 aN 08t< _ auuonj 4
u 000} ON .08%< 000°L aN 08¢< (pajesnjes) apuojy) snoa g
u 000} aN 08p< 000't aN 08%< {pajesnies) apuojy) ousay
u 0100 Z€0°0 «LSE> 0L0'0 2800 1G€> aulwiBualAYLg
u €800 aN 081< £80°0 aN 08l< pINbi apixQ sualhyi3
00v'1 aN 08p< 0120 aN 08b< 0120 aN 08b< Se9 apixQ sualhyig
w 0zZL'0 ON OPpe< 0Z1°0 ON ove< R A E | .
ju £50°0 an 08p< £50°0 ON 08p< 3pLOIYdIg BU3IAYI3
w 0100 QN 08b< 0100 an 08p< sulwelq auajkyi3j
u 0200 aN 08t< 0200 ON 08p< auslhyiy
(wdd) {(nwzwo6n) (unw) (wdd) {upwzuosbn) {upu) (wdd) (uiwzwobn) (uiws) lesway)
1as pezjjeuloN Qs pozijeulOoN 1as pazyeulnoN
eey ewl) erey owt) oley oum | j
uojiesuuag | ybnosypeeig uojjlesuuad | ybnosyyee:g uoneeused | ybnorypressg m
401031434 SN1d ¥IANOLSIY ¥IANOLSIYH
(9661 18QWeAON Q3ISIAZY) W
3AIND NOLLY3IWY3d 3SN A3LINN m
rpddey s




SHCMFM
Parsorai Prctectve Equipment Decrsicn-making

System CPF°-The First Complete Matrix Of Protective Garments

Onlv Kappler offers a complete family of fabrics and
garments that allows easy selection of the right prore
fion. And with superior physical properties over tradi-
tioral materials, Sustem CPF fabrics perform better in
strength and durability tests - eliminating many of the
rip—out problems common with other materiais.

CPF* 1 Garments provide increased
physical strength and splash resistance
over competing fabrics by laminating a
multi-laver barrier film to a durable
o polypropylene substrate. CPF I garments
should be used in situations where workers need
protection from dry particulates and light splash.
Available with Serged or Bound seams, color is blue.

Applications: Acid Handling, Tank Cleaning,
Mixing Agrichemicals, Oil Refining

CPF?* 2 Garments offer greater tear
resistance and chemical hold-out by lami-
nating a laver of co-extruded barrier film to
[ atough 1.5 0z. polypropylene substrate.
= They can be used against a wide variety ot
chemicals and where rip-out is a concern. Color is grav.
Seams available: Bound or Strapped.

Applications: Chemical Handling, PCB Clean-up,
Hazardous Materials/Waste Clean-up, Fire
Departments, Industrial Hazmat Teams, Ctilities

CPF* 3 Garments are constructed from
| a multi-laver barrier film laminated to a
| durable 2.0 oz. polvErop»lene substrate.
They offer greater physical strength and
chemical hold-out when compared to tradi-
tional film products. CPF 3 garments should be used in
rigorous activities and where there is potential for
chemical splash. Tan color, Bound or Strapped seams.

Applications: Chemical Handling, Petro Chemical
Market, Hazardous Materials/Waste Clean-up, Fire
Departments, Industrial Hazmat Teams, Utilities

CPF’ 4 Garments are constructed of a
multi-film composite laminated to a high
strength 2.3 oz. polvpropylene substrate.
They ofter chemical protection normally
found in suits costing much more. In fact,
CPF 4 provides one of the broadest ranges of chemical
protection available for Level B suits, ehmmatmg the
need to inventory many kinds of protective garments,
Color is green, available in Strapped seam.
Applications: Chemical Handling, Petro Chemical
Market, Hazardous Materials/Vvaste Clean-up,
Fire Departments, Hazmat Teams. Ltilities

Kappler High-End Encapsulating Suits Offer:
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Othe

r Available Styles For System CPF® Garments

PE
Bound ~ 1B347
255 13 5943

F

CPE2
Bound - 28347
25¢cs.16 6 7.3xg

CPE3
8ound - 38347
2505 170/ 77 %G

CPF4
Strapped — 4TM7
§cs. 9D 41kg

[a

|
A
e =

g/)'-l

12¢5.120 S4%g
Bound - 18412
12¢s 1310 5945

8ound - 28412
12cs. 150 68Kkg
Strapped - 2T412
6cs. 8 36k

Bound - 3JB412

12¢s. 150, 6.8Kk9

Strapped - 3T412

8¢cs. 1110 "Skg
CPF 4

Sirapped - 4T412

5cs 15D 68kg

|
~i]
Z3
Coverali
Z soer Front. Attached

Hooe Sock Boot wen
Bag: Flap Eiastic Wrsts

Bound - 2B436
12¢5.19 . 86xg
Strapped - 27436
6cs. G- 45Kkg

CPF3
Bound - 38436
12c5. 200 9hg
Strapped ~ IT436
65120 S4kg
CPF 4
Strapped - 4T436
6zxs 19 88%g
Besponder
Oougdte Storm Flap aur
vezes Closure Ovee
Z-oper
Strapped — 41255-8A
tes S0 23kg

ik Quarall
Adjusiable Webbing
Straps with Snap
Lock Closure

CPF3
Strapped - 37459

6¢sBD 36kg
CPE4

Strapped - 47459

6c5. 9 4.1k9
Responder

Strapped - 41§20

tes. 4 2kg

CPFY
Sergea ~ 15414
12¢cs5. 14l Gdkg
Bound - 18414
12c5.16%D. 7.3 %9

CPF2
Bound - 28414
12¢cs. 18b ' 8.2%g
Strapped - 2T414

6¢s. 9D/ 4.1 kg
LPF 3
Bound - 18414

12'¢s, 1810 B2 kg
Strapped - 3T414
6cs. b 3kg

Jacket

Zipper Front with
Double Storr Flap
Velcro Closure).
Elashic Wrisis

CPF3
Strapped - IT670
ocs. T 32kg
CPE 4
Swrapped ~ 4T670
5cs. 10D 45kg
¢

Trple Storm Flap with
Velcro Closure.
Hemmed Wrists.
Short Collar
Strapped ~ 41615
1¢5.3b 14xg

Other Responder Products (not illustrated)

Totally
Encapsulating
Trainmg Suit
Front Entry - 41455
s T 32ag
Rear Entry - 41456

Hood
Fal back. sieeve

guards shorter 'ensth

larger view window
Seam — 41755

*35.5% 23Rg

Hood

Expanced 8ack
Seam - 41751
1¢5.410 29

Responder
Strapped ~ 41610

Sarged — 1S54t7
12c5. 1110 354G
Baund - 18417
12¢s. 1B Siag

Bound - 28417
12¢cs. 15 68Kkg
Strapped - 2T437
6cs. B 3.6

Bound - 38417
12¢5. 160 73kg
Strapped - 3T417
663 10D 4.5kg
CPE 4
Strapped - 4T417
6Cs. 14D SéRg
Responder
Double Storm Fiass
wiin Veicro Ciosure
over 2ipper
Sirapped - 41250
10540 2%3

L

Splash Suit
Two-prece spiash
suit with 41620
overall and 41615
jacket

tes. 627 kg

Bib Apron
1¢c5.20 9xg

Sleeve Apron
Seam — 41900 Seam - 41950

1es.31b 1dxg

Serged ~ 15427
12¢cs. 120 S2ig
Bound - 18327
1258 1210 54+xg
CPF2
Bound - 2B427
12¢8. 15 66Kkg
Strapped — 27427
6¢s. 9 4.1kg

CPF 3
Bound - IB427
12c5.19b 86#kg
Strapped - IT427
6¢5. 100 45kg

Serged - 15428
12¢s 121b 34 kg
8ound - 1B428
12651210 Sahg
QPE 2
Bound - 2B428
12cs. 160 7Ikg
Strapped - 2T428
6cs.90b 41 kg
CPFJ
Bound - 3B428
12¢cs 150 6.8hg
Strapped - 37428
5¢s. 10D 45kg
CPfa
Strapped - 4T428
§¢s 1T TTag
R nger
Ceuble S:orm = aps
with vercro Ciesore
aver Zigoer
Strapped - 41255
1654 295

I~ I~ ~ ‘-
N (Y P ¢ ‘" 9.
—~ TN A7 AT AN ; o
L A CAYT i Si
AL o ¢ : J Lo Vi - e (g - oros
~ - | [y f o ; !
P r s - p Y i ' ‘3 -
— I | i i L -
B ]
i g { o &2
Apron Coversll Coverall Coverall Coverall Coverall Coverall
Oper Back. Snap at  Zigper Fromt Collar  Zicper Front. Zipper From. Cailar Ziooer Fromt. 2icper Frem. Attached  Zipper Front.
Ne=x Elasuc Anached Hood. Elasic Wnsts and Attached Hooo Hood. Elasic Wnsis Atached Hooo ard
wrs's. Wrapasoune  CPF 1 Boots and Elastic Ankies and Anxles Scex Boots. Elastc
wais: Tie Serged - 15412 Wnists CPF1 CPF 1 CPF 1 wrists

CPF 2
Bound - 28434
‘235,180 82kg
Strapped - 2T434
6¢s5. 11 Skg
CPF3
Bound - 3844
12cs. 1810 B2kg
Strapped — 37434
6¢s.12b S4kg
CPF 4
Sirapped ~ 47434
S5cs.20b kg

Hood

waist Length Dicn.e
velcro Ciosures 20
ru PVC Face
Smelg Ore Size

CPFJ
Strapped - 3TES?
Ges 8 1Sxg
GPE4
Strapped - 47651
6cs. 10D 45kg
)
Waist length dickie.
Velgro closures. 40
m PVC lace shieid
Strapped - 41750
1054 2%g

Full Coverage
Level B Suit

2¢ mik PVC Face
Snield. Exraust
Port. Rear Z:poer
with Storm Flap.
Attachea Scots

F1

8ound - 1BS45

ses NI Sig
CPF 2

Bound - 2B545

6cs. 120 54kg

Strapped — 2T545

6¢s. 150 6§8kg
CPF 3

Sirapped - 37545

gcs. 1310 59kg

CPF 4
Strtapped — 47545
5cs. 220 10«g

Full Coverage

Level B Suit

20 ma PVC Face
Shiew. Exparged
Back. Exnaust Pon.
Rear Zppet weh Stomm
Fiap. Atached Socx
Boots with Boot Flap

cPE2
Bound - 28586
Bcs. 150 68kg
Strapped - 27586
Gcs. 19 86Kkg

GPEZ
Strapped - 37586
6c5.20l0 9hg
CPF 4
Strapped - 47586
6cs. 311D 14kg

AdD WALSASG

el Resforlvdolr Plus- slges are
In the USA: 1-800-633-2410 L remesantative,
In Canada: 1-500-387-9326
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Kappler System CPF Technical Data

: U P * pst B
Average Breakthrough Time in Minutes'?

Chemical CPFt | CPF2 CPF 3 | CFF 4 Rusgonder g’ﬁesponder Plus'= | Hellector«
Acetcre <d i 2 2227 boowa30 | »430 >430
Azercrirle l <3 . 42 = L adae ! >380 >48C
Zarbon Qisuiice <d <d < ©od30 »480 >430
Cremaromet-are - <3 R TS »480 >480
Drethylamire <4 13 »>387 i 130 | >380 >380
Dumetryifermamice .38 35 C»e83 L »3EC »480 >480
Eiryl Acetaie <4 28 »42% | sagc | >3480 »>480
a-Hexane <d 10 >430 | »480 1 »>430 >480
Methanol R 5 >480 3 480 __>480 >480
*hirobenzere 5 265 »43C ;480 [ >430 >480
Scdium Hydroxide >130 »>430 »3450C 1 >80 >430 >480
__S:g.lfur:c Acid >80 _>380__ | >430 1 »480 ;__ >480 >480
Tetrachlorcettylene <d ic >43C , =8 ] >480 >480
Terranydrefuran <4 <3 >457 o433 | >480 >480
Touene 8 4 233 | »130 | >480 480

Gases CPF 1 CPF 2 CPF 3 CPF 4 Responder | Responder Plus Reflector
Ammonia NT NT H >380 >480 >480 »480
1.3 Butadiene NT NT >480 NT >480 >480 »>480
Chignne NT >480 >480 NT >480 >480 >480
E:hylene Oxice NT NT NT >480 5380 >480 »>480
Hydragen Chicrice NT T NT NT >80 >480 >480
Methyl Chiorce NT T NT NT 480 >480 >480

Physical Prope YSTEM CPF

Test Method CPF 1t CPF2 CPF 3 ; CPFJd Responder Responder Plus Reflector

Multen Bourst psi . xPa; iCo 589 100 889 | 120 227 1223 155t T3 1200 274 1889 834 . 5750

Sreaning Strength  MD: 52 275 55 299 7e 32% 124 852 32 408 177 ¢/ 787 502 / 2233

:Grab Tensle b N) XD~ 45 200 43 191 58 283 [ 135 600 33 314 155 689 4391952

Trapezciaal Tear  MD 23 w02 29 129 36 150 28 124 g 84 40178 39174
1 N) XD 10 44 19 34 24 15T 2T 120 12 84 53 236 45 200

MO Macrine Drecticn X0 Cross Drrection

3curzes ‘or 3 lest Jata are roepercen! aborateres Ad Tass wecg cer'crTet .
LreRr 3ctual wse Zorditers Tests aet2 serformed Ir nateradl sarows et agi.:
Aserage Breakrough Time minutes, - Average e setween coniact
Srosremical sn s of Tateral surace and cetecion ¢t trer.can 5o

rs.ce surtace
*BreanihtGLgn umes noimaazed 10 2 Ser~eatcn ‘ate 3t 1 Y g ema min

n accorcance ath ASTM F739-1991 “euision.
WARNING: Trere are uses 2nywonmecis ang chemicas 'or arh these
jarTents are unsuLatie It s he resporsitiiy of the user 10 review Jvasiatie
Cata ang werdy *hat he Jarment $ Joproorate 'or the rterced use ang
meets all specded gavernment ang Jncusiry s1ancarcs
CAUTION: Do not use ‘or fire protection. Avord apen
lame or intense heal.

¢rs 3r¢ *et

¢4 angraicry cong.

5,

A A et S

7

In the USA: 1-800-633-2410
In Canada: 1-800-387-49326




DuPont TyFax™ Data Service 1-800-558-9329 (1~800—55-TYFAX)
Document Menu

010 Chemical Index: A thru C  (alphabeticai by initial letter of chemical)
020 D thru H (alphabetical by initial letter ol chemical) )
030 Chemical Index: | thru P (alphabetical by initial [etter of chemical)
040 Chemical index: Qthru 2 (alphabetical by initial letter of chemicai)
050 Listing of available documents {Document Menu)

TYCHEM® CHEMICAL PERMEATION DATA BY CLASS (ASTM F-1186)
100 Acids, Carboxylic 330 Elements
110 Acid Halides, Carboxylic 340 Inorganic Salts (Solutions)
120 Aldehydes 350 Inorganic Gases and Vapors
130 Amides 360 Inorganic Acid Halides
140 Amines 365 Inorganic Acid Oxides
160 Anhydridss 370 Inorganic Acids
210 Isocyanates 380 inorganic Bases
220 Esters Carboxylic ¥ 390 Ketones
230 Esters Non-Carboxylic 430 Nitrilas

240 Ethers 440 Nitro Compounds

260 Halogen Compounds 460 Qrgano Phosphorous Compounds
270 Heterocyclic Compounds 470 Organo-Metallic Compounds
2890 Hydrazines 480 Organa-Silicon Compounds
290 Hydrocarbons 500 Sulfur Compounds

590 Miscellanaous

300 Peroxides

310 Hydroxylic Compaounds
DU PONT PROTECTIVE APPAREL FABRIC DATA

605 Permeation Data for ASTM F-1001 List of Chemicals
630 Barricade® Physical Properties

610 Tyvek® Physical Properties 631 Barricade® Permeation Data

611 Tyvek® MSDS 632 Barricade® MSDS

§15 Tyvek® QC Physical Properties 635 Tychem® 9400 Physical Properties

616 Tyvek® QC Permeation Data 636 Tychem® 9400 Permeation Data .
617 Tyvek® QC MSDS 637 Tychem® 9400 MSDS

620 Tyvek®/Saranax® 23-P Phys. Properties 640 Tychem® 10,000 Physical Properties

621 Tyvek®/Saranex® 23-P Perm. Data 641 Tycherm® 10,000 Permeation Data
642 Tychem® 10,000 MSDS
625 Tychem® 7500 Physical Properties
826 Tychem® 7500 Parmeation Data 645 ComforMax™
627 Tychem® 7500 MSDS 650 Tyvek® BarriStai®
TYVEK® END USE APPLICATIONS INFORMATION
705 Agricuiture 735 Food Processing
710 Asbestos Abatement 740 Lead Abatement
715 Cleanroom 745 Nuclear Environments
720 Dry Chemical Handling 750 Paint Spray
725 Dust and Dint 755 Household Hazardous Waste
730 Fiberglass 760 Emergency Medical Services (EMS)

ADDITIONAL DOCUMENTS
805 Description of ASTM F-739 Permeation Test Msethod

8086 Description of ASTM F-1186 Chemical Classification System

810 Chemical Permeation Inquiry Form

815 Tyline Newsletter - latest edition

820 OuPont Biowear™ Information

825 Literature Request Form
Document 050 Revised Feb. 1996. Supersedes Oct. 1994. © DuPont Company
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DUPONT TYFAX™ DATA SERVICE

The DuPont Famlly of Fabrics
for Limited-Use Protective Apparel

This line of chemical protective fabrics reflects the ongoing commitment of DuPont to continually improve
and broaden our product offering to meet industry needs for quality, high-performance limited-use

protective garments.

Tyvek®
Tyvek® is designed to help keep iritating, potentially harmful dry particulates away from workers’ clothes

and skin. This fabric is made of sub-micron denier high-density polyethylene filaments that are spun and
bonded together by heat and pressure. Tyvek® is ideal in environments where workers are exposed to
dry agricultural pesticides, asbestos, dry chemicals, dust and dint, fiberglass, radioactive dust, and lead

particulates.

Tyvek® QC
Tyvek® QC offers splash protection against many inorganic acids, bases and other liquid chemicals such
as pesticides. This fabric is made from Tyvek® that has been "quality coated” with 1.25 mils polyethylene,

Tyvek® QC is available in yellow, white and gray.

Tyvek® laminated with Saranex 23-P
Tyvek® laminated with Saranex® 23-P offers effective protecnon against a broader range of chemicals

than Tyvek® QC and is the only Saranex® 23-P !aminated fabric for which DuPont provides permeation
data and technical suppert. This fabric is lightweight and offers economical protection. It is available in

white and gray.

Tychem® 7500
This fabric provides a higher level of chemical splash protection than Tyvek® laminated with Saranex®

23-P. Tychem® 7500 also features higher tensile and burst strengths. Tychem® 7500 is available in light
blue and meets all fabric requirements of NFPA 1933.

Barricade®
Barricade®, a multilayer laminate, provides excellent protection against liquid chemicals and is used in

Haz-Mat, industrial and other ¢hemicai applications. Barricade® is strong, durable and offers the low
cost, convenience and safety of a limited-use fabric. Barricade® is available in yellow and meets all fabric

requirements of NFPA 1993.

Tychem® 9400
This state-of-the-art fabric provides excellent chemical protection against a broad range of chemicals. It

is more durable than Barricade® and features greater puncture- and tear-resistance with the convenience
and safety of a limited-use fabric. Tychem® 9400 is available in yellow and meets all fabric requirements

of NFPA 1593.

Tychem® 10,000
This newest member of the DuPont Tychem® family of fabrics provides our highest level of durability and

chemical protection. Available only in DuPont licensed Tychem® ChemWear® garments, Tychem® 10,000
consistently rates excellent on permeation performance against a wide variety of chemicals and is durable

enocugh to handle emergency response and remediation work. Tychem® 10,000 is available in high-visibility
lime yellow in level A or level B garments and in NFPA 1991 certified ensembles.

For specilic Tabric information, such as f:h?sTc"él properties or Malerial Safety Data Sheets, refer to the Tyfax™
Document Menu {Document. 050) or call 1-800-448-9835.

Revised Feb. 1996. © 1996 DuPont Company

Tychem® Fabric Descriptions
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DuPont TyFax™ Data Service Tyvek® End Use Applications Information
Asbestos Abatement

DETERMINATION OF THE BARRIER EFFECTIVENESS
OF TYVEK® 1422A, KLEENGUARD® BP, AND POLYBOND®
TO ASBESTOS PENETRATION

Prepared for
Textiles Fibers Department, E.I. DuPont de Nemours & Company, Richmond, Virginia
by
Todd R. Carroll, Arthur D. Little, Inc., Cambridge, Massachusetts
JANUARY 1991

Arthur D. Litlle Reference No. C-60838

1. SUMMARY

The objectives of this study were 1o determine the holdout efficiencies of three nonwoven fabrics to
asbestos penetration and to establish a basis of reproducibility for the penetration test method.

Arthur D. Little purchased garments of the type used as protective clothing in the asbestos abatement .
industry. The garments were fabricated from Tyvek® 1422A%, KleenGuard®? Basic Protection, and

standard PolyBond®3. Specimens of the garments were tested for degree of fiber penetration when

challenged with a stream of asbestos-laden air. The fabrics were also characterized for fabric

thickness, weight per unit area, and air permeability.

The resuits of this study as presented in Table 1. Mean pooled hoidout efficiencies calculated at the
95% confidence interval were 98+2%, 56+14%, and 23+17%, respectively, for Tyvek 1422A,
KieenGuard 8P, and PolyBond; these mean holdout efficiencies are significantly different. The mean
challenge concentration of asbestos ranges from 2.75-4.13x107 fibers/L.

1Tyvek 1422A Spunbonded olefin is a registered trademark of the DuPont Company.
2KleenGuard is a registered trademark of the Kimberly-Clark Corporation.
3PolyBond is a trademark of Wayne-Tex, Inc.

TyFax is a trademark of DuPont.

Jocument 710 Revised Jan.1995. Supersedes Oct. 1994, © DuPont Company
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OuPont TyFax™ Data Service Tyvek® End Use Appiications Information

Asbestos Abatement

TABLE 1. TEST RESULTS
Air :
Thickness* Weight+ Permeability % Holdout++
Fabric (mil) (0z/yd?) (1t3/1t2/min) Efficiency
Tyvek 1422A 48 + 0.5 1.19 * 0.01 <1.0 98 + 2
KleenGuard BP 83 + 0.5 1.14 + 0.04 354 * 21 56 14
PolyBond 116 £ 04 1.56 + 0.04 >704 23 +17

Average of five measurements made on each of 15 specimens.

Average of 15, 37-mm diameter specimens.
Average of 15 specimens at 86-mm Merrian Red Oil.
Mean pooled holdout efficiencies reported at the 95% confidence interval and at an

average mean chaflenge concentration of 3.3+0.7x107 fibers/L; average of nine
specimens.

Representative particle size distributions (i.e.. histograms) of the challenge and penetrated fibers are
presented in Appendix A. Appendix C contains samples of the fabrics tested along with copies of the
scanning electron microscope (SEM) photomicrographs from which the holdout efficiencies were

.caiculated.

Statistical analysis of the data (See Appendix B} supports the following conclusions:

Hoidout efficiencies do not appear o be significantly affected by challenge concentration within
the range investigated in this study;

Holdout efficiencies do not appear to be significantly affected by replication (i.e., results for a
fabric can be reproduced within acceptable limits of precision); and

The test method is capable of discriminating between holdout efficiencies of different fabrics.
Significant differences in Boldout efficiencies were detected among the three fabrics tested.

Caution is recommended in comparing the results of this study with those of past and future studies.
Comparisons may be valid only for collection periods between 4 and 12 minutes and challenge

concentrations within the range of approximately 2.75-4.13x107 fibers /L.

Document 710

SHTMFM
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Tyvek® End Use Applications information

DuPont TyFax™ Data Service
Asbestos Abatement

DISCLAIMER
This report was prepared by Arthur D. Litlle, Inc. for the account of E.l. DuPont de Nemours & Company ‘
Arthur D. Little's best judgment in light of the information

(DuPont). The material in it reflects
available to it at the time of preparation. Any use which a third party makes of this report, or any

rgiiance on or decisions to be made based on il, are the responsibility of such third party. Arthur O,
Little accepts no responsibility for damages, if any, suffered by any third party as a result of decisions

made or actions taken based on this report.

To request a complete copy of this A. D. Little report (DuPont Brochure H35310), use Literature
Request Form, TyFax Document Number 825 .

We believe this information is the best currently available. It is subject to revision as
additional knowledge and experience are gained. Du Pont makes no guarantee of results and

assumes no obligation or liability in connection with this information. It is the user's

responsibility to determine the level of toxicity and the proper personal protective equipment .
needed. The information set forth herein reflects laboratory performance of fabrics, not

complete garments, under controlied conditions. It is intended for informational use by persons
having the technical skill for evaluation under their specific end-use conditions at their own
discretion and risk. Anyone intending to use this information should first verify that the garment
selected is suitable for the intended use. Since conditions of use are outside our control, we make

no warranties, express or implied, and assume no liability in connection with any use of this
information. This information is not intended as a license to operate under or a recommendation

to infringe any patent or technical information of DuPont or others covering any material or its

use.

WARNINGS:
{1) Garments of TYVEK, Tyvek® QC, and Tyvek®/Saranex 23-P are not flame resistant and should

not be used around heat, flame, sparks, or in potentially flammabte or explosive environments.

(2) Garmments of TYVEK Tyvek® QC, and Tyvek®/Saranex 23-P should have slip resistant or
antislip materials on the outer surface of boots, shoecovers, or other garment surfaces where

slipping could occur.

Document 710 Revised Jan.1995. Supersedes Qct. 1994. © DuPcnt Company
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CONFINED SPACE ENTRY PROGRAM







DANGER

CONFINED SPACE
ENTRY BY
PERMIT ONLY

. Module Goals:

The student goals for this module are:

1. Given a hazardous waste site, determine whether it contains any permit-required confined spaces (PRCSs)
as defined by the Occupational Safety and Health Administration (OSHA).

2. Given29 CFR 1910.146 and a PRCS, develop a PRCS program.

3. GivenaPRCS, develop an entry permit.

4. Giventhe useofa contractor in a PRCS, coordinate entry activities.

1488
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‘ Given 29 CFR 1910.146, define confined space. '

Confined Space

Any space which:

» Is large enough and so configured that an
employee can bodily enter and perform
assigned work

« Has limited or restricted means for entry or
exit

 Is not designed for continuous employee
occupancy

Source: 29 CFR 1910.146 TP-2

SHDMFM
Confined Space Entry Program

Examples of Confined Spaces

» Tanks

+ Vessels

« Silos

+ Storage bins
» Hoppers

s Vaults

» Pits

168
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. Given 29 CFR 1910.146, define PRCS.

Permit-required Confined Space

A confined space that has one or more of the following
characteristics: |

» Contains or has the potential to contain a hazardous
atmosphere

« Contains a material that has the potential for engulfing an
entrant

. « Has an internal configuration such that an entrant could be
trapped or asphyxiated by inwardly converging walls or by
a floor which slopes downward and tapers to a smaller
cross section

« Contains any other recognized serious safety or health
hazard

Source: 29 CFR 1910.146 P-3

1/88
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Given 29 CFR 1910.146 and a confined space, match conditions of the confined space to the

PRCS criteria.

Hazardous Atmosphere

An atmosphere that may expose employees to the risk of
injury, illness, or death from one or more of the following:

« Flammable gas, vapor, or mist in excess of 10% of lower
explosive limit (LEL)

« Airborne combustible dust in excess of LEL

« Oxygen concentration less than 19.5% or greater than
23.5%

+ Atmospheric concentration in excess of permissible
exposure limits (PELs)

+ Any other atmospheric condition that is immediately
dangerous to life or health (IDLH)

Source: 29 CFR 1910.146 TP-4

Note: Only substances that are capable of causing the following conditions are covered by this provision:

Death

Incapacitation

Impairment of ability to self-rescue

Injury

Acute illness

For a substance for which there is no PEL, other sources of toxicity information (e.g., material safety
data sheets) may be used.

] L] . * [ ]

SHOMFM - 10796
Confined Space Entry Program page 10-5




. l Given 29 CFR 1910.146, list the 14 elements of a PRCS program. l

PRCS Program Elements

Prevent unauthorized entry

Identify and evaluate hazards prior to entry
Implement procedures and practices for safe entry
Provide needed equipment

Evaluate space during entry operations

Provide outside attendant

Identify procedures for multiple space monitoring
by a single attendant (if necessary)

8. Designate duties and responsibilities of individuals
involved in entry operations

9. Implement procedures for rescue and emergency
services

10. Develop a system for preparation, issuance, use,
and cancellation of entry permits

11. Coordinate entry operations with workers of other
employers
12. Develop closure procedures

13. Review and correct program deficiencies as they
are identified

14. Conduct annual program reviews
. Source: 29 CFR 1910.146

NOoO Ok WO~

TP-5-7
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Notes:
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Given the decision logic flowchart provided in 26 CFR 1910.146, review the steps takenina

PRCS program to ensure worker protection.

Confined Space Decision Flowchart

Does workpiace No | Consult other
contain PRCS? OSHA standards
]
>.-

inform
employees

l

| Prevent employee

entry.

Will space be
entered?

Wil contractors Yes inform contractor
of PRCS hazards

L3

enter space?

|

Q
z Both contractor No
and host |
employees
—————
Host employees [ No 8
perform work? >

Coordinateentry § |
operations

Yes

Prevent
unauthorized entry

- Continued

Adapted from; 29 CFR 1910.146, Appendix A
e 1/88
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Confined Space Decision Flowchart (cont.)

‘l Continued

Does space No Consult other
pose hazards? " NotaPRCS ! OSHA standards
.
4
>
Can hazards be Employer may
eliminated? reclassify space

PRCS made safe Yes
by ventilation only?

Prepare entry
permit

|

Space may be
entered under
1810.146(c)7)

Verify acceptable No
entry condtions?

Deny entry

Conditions
maintained
thraughout entry?

Na !

Evacuate PRCS

Evaluate program

Task compieted -

permit closed

Audit permit
program

Adapted from: 29 CFR 1910.146, Appendix A

SHOMFM
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. Given 29 CFR 1910.146, define entry permit,

a I
Entry Permit Definition

« Written or printed that is

provided by the employer to allow and
control entry into a permit space
« Contains the information specified in

paragraph (f) — Entry Permit

. Source: 29 CFR 1910.146
_ y,
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l Given 29 CFR 1910.146 and a PRCS, apply the 15 components of the entry permit. l .

Required Information for an Entry Permit

Identification of space to be entered

Purpose of entry

Date and authorized duration of entry permit
List of authorized entrants for duration of permit
Names of personnel serving as attendants
Name of entry supervisor

Hazards of space to be entered | .

Measures used to isolate space and to eliminate
or control hazards before entry

Acceptable entry conditions

10. Initial and periodic testing results along with
names or initials of testers and times of testing

11. Rescue and emergency services to be summoned
and the means for doing so

12. Communication procedures between entrants and
attendants

13. Necessary equipment

14. Any other information necessary to ensure worker
safety

15. Any additional required permits

® NGO A ®N

©

Source: 29 CFR 1910.146
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Given the use of a contractorin a PRCS and the host and contractor PRCS programs, compare

the elements of the two programs.

Contractor Coordination:
Contractor’'s Responsibilities

» Obtain information on permit space hazards and
entry operations from host employer

» Coordinate entry operations with host employer
(includes work near permit spaces)

.  Inform host employer of contractor’'s permit space
entry program

 Inform host employer of any hazards confronted or
created during entry operations

Source: 29 CFR 1910.146 TP-10

10/86
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Contractor Coordination:
Host Employer’'s Responsibilities

« Inform contractor of permit spaces and need for
pemit program

+ Inform contractor of identified hazards and previous
experience with the space

+ Inform contractor of precautions or procedures
implemented in or near permit spaces for employee
protection

« Coordinate entry operations with contractor

» Debrief contractor to incorporate lessons learned

Source: 29 CFR 1910.146 TP-11

$-4DMFM o : gf?d
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o The Blue Ridge Chemical Facility

Drum N
storage - ’
area Lagoon
;:'::" Plant
[eXeYel
Diamine__—n.‘:o O O i
Te)eXeyel
. 10000019299,
D:ib:ssaz-qu Joogt EOOOOE
@‘\Sbesto Vats /:Q_Q__Q_Q}
Tank farm TP-12

. Scenarnio

There is a tank farm ounsite that must be removed; therefore, each tank must be:

1. Drained.

2. Cleaned.

3. Verified nonexplosive,
4. Cutinto segments.

These tanks contain diamine (anhydrous hydrazine).

The host is responsible for performing all valve lineups, draining or pumping tanks, isolating vessels, and
performing air monitoring.

The contractoris responsible for cleaning and cutting tanks into segments. Assume that this will require
entry into a PRCS.

Tasks to be performed
1. Decide on necessary monitoring procedures before and during entry (permit item 10).

2. Develop information needed for permit items 7, 8, and 9.
3. Develop plans for summoning onsite rescue and emergency services and the means for doing so (permit

item 11).
4. Develop plans for summoning offsite rescue and emergency services and the means for doing so (permit

item 11).
. 5. Identify communication procedures you will implement during entry (permit item 12).

SHOMFM T 196
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DANGER

"DANGER .

CONFINED SPACE ConCIUSion CONFINED SPACE

ENTRY BY

PERMIT ONLY

» Confined Space Entry Program
+ Spill Containment Program

+ Emergency Response Plans

TP-13
Crossword Puzzle

Across
25. One ofits characteristics is limited means of access (2 words) .
Down

5. The person who functions as a safety observer for entrants into a PRCS

6. A 15-component document that authorizes entriesinto a PRCS isan permit
SHDMFEM - page :g?g
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Confined Space Senario

. FACE 85-05: Confined Space Incident Kills Two workers - Company Employee and Rescuing
Fireman

INTRODUCTION

OnNovember 15, 1984, one worker died after entering a toluene storage tank. During the rescue attempt a
fireman was killed when the tank exploded.

SYNOPSIS OF EVENTS

The owner of a bulk petroleum storage facility discovered that the toluene storage tank (10 feet in diameter and
20 feet in height) was contaminated and would have to be drained and cleaned. Since the tank's only access
portal was located on top of the upright cylindrical tank, the owner decided to have a clean-out access portal
installed at the bottom of the tank when emptied. A contractor was called to provide cost estimates for
installing the portal. The contractor performed a site survey of the tank and told the owner that the tank must be
drained, all sludge removed, and thoroughly ventilated before he would install the portal. The owner directed
his maintenance supervisor to get the tank prepared for the contractor.

On the day of the incident the supervisor and an unskilled laborer (a San Salvadorean immigrant on his first day
back on the job after working another job for approximately 2 months) drained the tank to its lowest level -
leaving 2 to 3 inches of sludge and toluene in the bottom - and prepared for a “dry run” of entry into the tank via
the top access portal.

The supervisor rented a self-contained breathing apparatus (SCBA) from a local rental store and instructed the
laborer in use of the SCBA and in the procedure they intended to follow. Since a ladder would not fit into the
16-inch diameter access hole, the supervisor secured a knotted, 1/4-inch rope to the vent pipe ontop of the
tank and lowered the rope into the hole, The 16-inch diameter opening on the top of the tank was not large
enough to permit the laborer to enter wearing the SCBA. Therefore, it was decided the SCBA would be
loosely strapped to the laborer so it could be held over his head unti! he cleared the opening. Once entry had
been made, the supervisor was to lower the SCBA onto the laborer’s back so it could be properly secured.

Immediately prior to the incident, both employees were on top of the tank. The laborer was sitting at the edge
of the opening. The supervisor turned to pick up the SCBA. While he was picking up the unit, he heard the
laborer in the tank. He turned and looked into the opening and saw the laborer standing at the bottom of the
tank. He told the laborer to come out of the tank, but there was no response. The supervisor bumped the rope
against the laborer’s chest attempting to get his attention. The laborer was mumbling, but was still not
responding to his supervisor’s commands. At this point, the supervisor pulled the rope out of the tank, tied the
SCBA to it and lowered the unit into the tank. Again, he yelled to the Iaborer in the tank, bumped him with the
unit and told him to put the mask on. There was still no response. The laborer fell to his knees, then fell onto
his back, and continued to mumble. At this point, the supervisor told the facility manager (who was on the
ground) to call the fire department.

The first call went to the police department who relayed it to the fire department. Included in the fire
department response was the hazardous materials team, due to the information received about the

- 10/98
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material in the tank. The fire department (including the rescue and the hazardous materials teams) arrived on the
scene approximately 10 minutes after the initial notification. After apprising the situation, fire officials decided to
implement a rescue procedure rather than a hazardous materials procedure. Therefore, removal of the disabled
person inside the tank was given top priority.

The 16-inch diameter opening at the top of the tank was not large enough to lower a fireman donned in full
rescue gear. Therefore, it was decided to cut through the side of the tank to remove the victim. The firemen
were aware of the contents of the tank (toluene) and the possibility of an explosion.

The procedure developed by the fire department involved making two 19-inch vertical cuts and a 19-inch
horizontal cut with a gasoline-powered disc saw. After the cuts were completed, the steel flap would be pulled
down and the victim removed.

While the hazardous materials team was cutting, other firemen were spraying water on the saw from the exterior
to quench sparks. Two other firemen were spraying water on the interior cut from the top opening. Three
firemen with the hazardous materials team were doing the actual cutting; they were alternately operating the saw
because of the effort required to cut through the 1/4-inch thick steel. Sometime during the horizontal cuta
decision was made to bring the two firemen off the top, which meant no water spray on the interior.
Simultaneously, the exterior water spray was removed to put out flammable liquid burning on the ground as a
result of the shower of sparks from the saw. Thus, at the precise time of the explosion, no water was being
sprayed on the saw/eut from exterior or interior. Both vertical cuts were completed and the horizontal cut was

95 percent complete when the explosion occurred.

One fireman was killed instantly from the explosion and several were injured. The man inside the tank was .
presumed to be already dead at the time of the explosion.

CONCLUSIONS/RECOMMENDATIONS

The conclusions and recommendations are presented in two parts: PartI - the confined space entry; and Part IT
- the rescue effort.

Part I - Confined Space Entry:

The following factors may have contributed to the confined space fatality:

The company had no confined space entry procedures.

The supervisor was not qualified to dire:t confined space entry.

The laborer was inadequately trained for confined space entry — possible language barrier.

Appropriate protective clothing and equipment were not provided.

The only access portal required vertical entry.

The access portal was small.
It was the laborer’s first day back on the job. (He may have felt obligated to perform any task assigned.)

SHOMFM - 10192
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RECOMMENDATIONS

. Written confined space entry procedures should be developed and used. Procedures should contain the
following: permit system, testing and monitoring of the atmosphere, training of employees, safety equipment/
clothing, safe work practices, rescue procedures, standby person requirements, and use of respiratory
protection.

Selection of proper respiratory protection — whether it be a self-contained breathing apparatus (SCBA) or
supplied air system ~ is essential. Selection should be determined by the physical limitations, equipment .
available, and work procedures.

Confined space testing and evaluation by a qualified person before entry and implementation of safety measures
will help reduce risk-taking by employees.

Vertical access from the top of a 20-foot tank by a rope was found to be physically impossible while wearing
respiratory protection and protective clothing. An additional access port on the side near ground level would
eliminate this problem. The port should be of adequate size to permit entry of a worker wearing full protective

clothing.

Workers must be properly trained (in English, Spanish, or the prevailing language) in confined space entry
procedures and use of personal protective equipment. Also, the tank contents and known potential hazards
should be discussed. '

A prior accident should have alerted someone that additional protection was needed. Ifentry procedures are
being followed and an accident occurs, it is necessary to reevaluate the procedures and make necessary
corrections for employee safety.

Part I - The Rescue Effort:

The following factors may have contributed to the rescue effort fatality and injuries:

The condition of the person down inside the tank was not known.

The location and size of the only access portal on the tank precluded entry by a rescuer wearing full protective
clothing and equipment.

The fire department’s confined space entry procedures precluded entry into a confined space containing
hazardous materials without full protective clothing and equipment.

The choice of methods to open the tank for rescue entry introduced an ignition source to an atmosphere which
was known to be potentially explosive (see tank calculations).

The use of water sprays to prevent ignition of a flammable/explosive atmosphere in a confined space may not be
effective under certain conditions.

There were combustible materials on the ground surrounding the tank which ignited prior to the explosion and
necessitated removal of exterior water spray away from the saw/cut.

The fire department chain of command possibly created confusion when orders were given without full
knowledge ofthe situation.

The number of fire department personnel in the immediate area may have been excessive.

SHOMFM o 10,98
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The victim (fire fighter) was directly in front of the cut during the cutting procedure and when the explosion
occurred. .

RECOMMENDATIONS

While cutting the tank and assisting fellow firemen who were cutting, one fire fighter stood directly in front of the
opening, rather than to the side. This maximized the impact the victim received from the explosion. Itis
recommended that procedures be outlined that minimize such risk by firemen.

When hazardous tasks are performed only essential personnel should be in the immediate area, regardless of
perceived risk by fire fighters. Nonessential personnel should be permitted only after the hazardous task(s) has

been completed.

More extensive departmental procedures for efforts involving responses to explosive environments and
hazardous materials are needed. Procedures should include command responsibilities, determinations of and
distinctions between rescue and recovery efforts, uses of potential sources of ignition, methods to minimize risks

of ignitions, etc.

City fire departments should establish a registry of confined spaces and toxic/explosive substances for specific
companies within the area in which they serve. Such a registry should provide not only the name of the
substance, but should also provide sufficient information so that emergency response personnel will have one
comprehensive source that provides information sufficient to safely effect a rescue effort.

Research is needed to determine the best methods (if any) to gain entry in such circumstances. Cutting may be
too hazardous, even with the use of water sprays. .

This case was taken from the book Worker Deaths in Confined Spaces, which is available from:

Publications Dissemination, DSDTT
NIOSH

4676 Columbia Parkway
Cincinnati, OH 45226-1998

FAX: (513)533-8573
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§1910.146 - Permit-required confined
spaces [Para (a) thru (¢)(2))
STANDARD NUMBER: 1910.146
STANDARD TITLE: Permit-required
confined spaces

SUBPART NUMBER: J

SUBPART TITLE: General
Environmental Controls

TEXT:

(8) Scope and application. This scction
contains requirements for practices and
procedures to protect employees in
general industry from the hazards of
cntry into permit-required confined
spaces. This section does not apply to
agriculture, to construction, or to
shipyard employment (Parts 1928, 1926,
and 1915 of this chapter, respectively).
{b) Definitions.

Acceptablie entry condilions means the
conditions that must exist in a permit
space to allow entry and to ensure that
employees involved with a permit-
required confined space entry can safely
enter into and work within the space.

Attendant means an individual
stationed outside onc or more permit
spaces who monitors the authorized
entrants and who performs all
attendant’s duties assigned in the
employer’s permit space program.

Authorized entrant means an cmployee
who is authorized by the employer to
enter a permit space.

Blanking or blinding means the
absolute closure of a pipe, line, or duct
by the fastening of a solid plate (such as
& spectacle blind or a skillet blind) that
completely covers the bore and that is
capable of withstanding the maximum
pressure of the pipe, line, or duct with
no leakage beyond the plate.

Confined space means a space that:

(1) Is large enough and so configured
that an employee can bodily enter and
pecform assigned work; and

(2) Has limited or restricted means for
entry or cxit {for example, tanks,
vessels, silos, storage bins, hoppers,
vaults, and pits arc spaces that may have
limited means of entry.), and

(3) Is not designed for continuous
employee occupancy.

Double block and bleed means the
closure of a line, duct, or pipe by closing
and locking or tagging two in-line valves
and by opening and locking or tagging a
drain or vent valve in the linc between
the two closed valves.

Emergency means any occurrence
(including any fatlure of hazard control
or monitonng equipment) or cvent
internal or external to the permit space
that could endanger entrants.

Engulfment means the surrounding and
effective capture of a person by a liquid

SHDMFM
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or finely divided (flowable) solid
substance that can be aspirated to cause
death by filling or plugging the
respiratory system or that can exert
enough force on the body to cause death
by strangulation, constriction, or
crushing.

Entry means the action by which &
person passes through an opening into a
permit-required confined space. Entry
includes ensuing work activities in that
space and is considered to have occurred
a3 soon as any part of the entrant’s body
breaks the planc of an opening into the
space.

Entry permit (permit) means the
written or printed document that is
provided by the employer to allow and
control entry into a permit space and that
contains the information specified in
paragraph (f) of this section.

Entry supervisor means the person
(such as the employer, foreman, or crew
chief) responsible for determining if
acceptable entry conditions are present
at a permit space where entry is planned,
for authorizing entry and overseeing
entry operations, and for terminating
entry as required by this section.

NOTE: An entry supervisor also may
serve as an attendant or as an authorized
entrant, as long as that person is trained
and equipped as required by this section
for each role he or she fills. Also, the
duties of entry supervisor may be passed
from one individual to another during the
course of an entry operation.

Ha:zardous aimosphere means an
atmosphere that may expose employees
to the risk of death, incapacitation,
impairment of ability to self-rescue (that
is, escape unaided from a permit space),
injury, or acute illness from one or more
of the following causes:

(1) Flammabie gas, vapor, or mist in
excess of 10 percent of its lower
flammable limit (LFL),

(2} Airbome combustible dust at a
concentration that meets or exceeds
s LFL,

NOTE: This concentration may be
approximated as a condition in which the
dust obscures vision at a distance of 5
feet (1.52 m) or less.

(3) Atmospheric oxygen concentration
below 19.5 percent or above 23.5
percent;

(4) Atmospheric concentration of any
substance for which a dosc or a
permissible exposure limit is published
in Subpart G, Occupational Health and
Environmental Control, or in Subpart Z,
Toxic and Hazardous Substances, of this
Part and which could result in employee
exposure in excess of its dose or
permissible exposure limit;

NOTE: An atmospheric concentration
of any substance that is not capable of
causing death, incapecitation,
impairment of ability to self-rescue,
injury, or acute iliness due to its health
cffects is not covered by this provision.

(5) Any other atmospheric condition
that is immediately dangerous to life or
health.

NOTE: For air contaminants for which
OSHA has not determined a dose or
permissible exposure limit, other sources
of information, such as Material Safety
Data Sheets that comply with the Hazard
Communication Standard, section
1910.1200 of this Part, published
information, and internal documents can
provide guidance in establishing
acceptable atmospheric conditions.

Hot work permit means the employer’s
written authorization to perform
operations (for cxample, riveting,
welding, cutting, burning, and heating)
capable of providing a source of ignition.

Immediately dangerous to life or health
(IDLH) mecans any condition that poses
an immediate or delayed threat to life or
that would cause irreversible adverse
health effects or that would interfere
with an individual's ability to escape
unaided from a permit space.

NOTE: Some materials — hydrogen
fluoride gas and cadmium vapor, for
example — may produce immediate
transient effects that, even if severe, may
pass without medical attention, but are
followed by sudden, possibly fatal
collapse 12-72 hours after exposure. The
victim “feels normal” from recovery
from transient effects until collapse.
Such materials in hazardous quantities
are considered to be “immediately”
dangerous to life or health.

Inerting means the displacement of the
atmosphere in & permit space by a
noncombustible gas (such as nitrogen) to
such an extent that the resulting
atmosphere is noncombustible.

NOTE: This procedure produces an
IDLH oxygen-deficient atmosphere.

Isolation [58 FR 4549, Jan. 14, 1993,
58 FR 34846, June 29, 1993] means the
process by which a permit space is
removed from service and completely
protected against the relcase of energy
and matenial into the space by such
means as: blanking or blinding;
misaligning or removing sections of
lines, pipes, or ducts; a double block and
bleed system, lockout or tagout of all
sources of energy, or blocking or
disconnecting alf mechanical linkages.

Line breaking mcans the intentional
opening of a pipe, line, or duct that is or
has been carrying flammable, corrosive,

or toxic material, an inert gas, or any
10098
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fluid at a volume, pressure, or
temperature capable of causing injury.

Non-permit confined space means s
confined space that does not contain o,
with respect to atmospheric hazards,
have the potential to contain any hazard
capable of causing death or serious
physical harm.

Oxygen deficient atmosphere means an
atmosphere containing less than 19.5
percent oxygen by volume.

Oxygen enriched atmosphere means an
atmosphere containing more than 23.5
percent oxygen by volume,

Permit-required confined space (permit
space) means a confined space that has
one or more of the following
characteristics:

(1) Contains or has a potential to
contain a hazardous atmosphere;

(2) Contains a material that has the
potential for enguifing an entrant;

(3) Has an internal configuration such
that an entrant could be trapped or
asphyxiated by inwardly converging
walls or by a floor which slopes
downward and tapers to a smaller cross-
section; or

(4) Contains any other recognized
serious safety or health hazard.

Permit-required confined space
program (permit space program) means
the employer’s overall program for
controlling, and, where appropriate, for
protecting employees from, permit space
hazards and for regulating employee
entry into permit spaces.

Permit system means the employer’s
written procedure for preparing and
issuing permits for entry and for
retumning the permit space to service
following termination of entry.

Prohibited condition means any
condition in a permit space that is not
allowed by the permit during the period
when entry is authorized.

Rescue service means the personnel
designated to rescuc employees from
permit spaces.

Retrieval system means the equipment
(including a retricval line, chest or full-
body hamess, wristlets, if appropriate,
and a lifting device or anchor) used for
non-entry rescue of persons from permit
spaces.

Testing means the process by which the
hazards that may confront entrants of a
permit space are identified and
evaluated. Testing includes specifying
the tests that are to be performed in the
permit space.

NOTE: Testing cnables employers both
to devise and implement adequate
control measures for the protection of
authorized entrants and to determine if
acceptable entry conditions arc present
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immediately prior to, and during, entey.

1910.146(c)

{¢) General requirements. (1) The
employer shall evaluate the workplace to
determine if any spaces are permit-
required confined spaces.

NOTE: Proper application of the
decision flow chart in Appendix A to
section 1910.146 would facilitate
compliance with this requircment.

(2) If the workplace contains permit
spaces, the employer shall inform
exposed employees, by posting danger
signs or by any other equally effective
means, of the existence and location of
and the danger posed by the permit
Spaces.

NOTE: A sign reading DANGER —
PERMIT-REQUIRED CONFINED
SPACE, DO NOT ENTER or using other
similar language would satisfy the
requirement for a sign.

(3) If the employer decides that its
employees will not enter permit spaces,
the employer shall take effective
measures to prevent its employees from
entering the permit spaces and shall
comply with paragraphs (cX1), (cX2),
(cX6), and {cX8) of this section.

1910.146(c)(4)

(4) If the employer decides that its
employces will enter permit spaces, the
employer shall develop and implement a
written permit space program that
complies with this section. The written
program shall be available for inspection
by employees and their authorized
representatives.

(5) An employer may usc the altemnate
procedures specified in paragraph
(cX5)ii) of this section for entering a
permit space under the conditions set
forth in paragraph (cX5)i) of this
scction.

(i} An employer whose employecs enter
a permit space need not comply with
paragraphs {d) through (f) and (h)
through (k) of this section, provided that:

(A) The employer can demonstrate that
the only hazard posed by the permit
space is an actual or potential hazardous
atmosphere,

(B) The employer can demonstrate that
continuous forced air ventilation alone is
sufficient to maintain that permit space
safe for entry;

(C) The employer develops monitoring
and inspection data that supports the
demoastrations required by paragraphs
(CXNSXINA) and (XSHDB) of this
section;

(D) If an initial entry of the permit
space is necessary to obtain the data
required by paragraph (c)(3)(iXC) of this

section, the entry is performed in
compliance with paragraphs (d) through
(k) of this section;

1910.146(c)(S)(IXE)

(E) The determingtions and supporting
data required by parsgraphs (c)(5Xi}A),
(eX5X(i)(B), and (cX5)iXC) of this
section arc documented by the employer
and arc made availabie to each employee
who enters the permit space under the
terms of paragraph (cX5) of this section;
and

(F) Entry into the permit space under
the terms of paragraph {(cX5)Xi) of this
section is performed in accordance with
the requircments of paragraph {c)5Xii)
of this section.

NOTE: Sec paragraph (cX7) of this
section for reclassification of a permit
space after all hazards within the space
have been eliminated.

(ii) The following requirements apply
to entry inio permit spaces that meet the
conditions set forth in paragraph {(cX5)3)
of this scction.

(A) Any conditions making it unsafe to
remove an entrance cover shall be
climinated before the cover is removed.

(B) When entrance covers are removed,
the opening shall be promptly guarded
by a railing, temporary cover, or other
temporary barrier that will prevent an
accidental fall through the opening and
that wil protect each employee working
in the space from foreign objects
entering the space.

1910.146(cHS)(EN(C)

(C) Before an employee enters the
space, the internal atmosphere shall be
tested, with a calibrated direct-reading
instrument, for the following conditions
in the order given:

{1} Oxygen content,

(2} Flammable gases and vapors, and

{3} Potential toxic air contaminants.

(D) Thete may be no hazardous
atmospherc within the space whenever
any employee is inside the space.

(E) Continuous forced air ventilation
shall be used, as follows:

{1} An employee may not enter the
space until the forced air ventilation has
climinated any hazardous atmosphere;

{2} The forced air ventilation shail be
so directed as to ventilate the immediate
areas where an employee is or will be
present within the space and shail
continue until all employees have left
the space;

{3} The air supply for the forced air
ventilation shall be from a clean source
and may not increase the hazards in the
space.
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(F) The atmosphere within the space
shall be periodically tested as necessary
to ensure that the continuous forced air
ventilation is preventing the
accumulation of a hazardous atmosphere.

1910.146(c)(S)Gi)}G)

{G) If a hazardous atmosphere is
detected during entry:

{1} Each cmployec shall leave the
spacc immcdiately;

{2} The space shall be cvaluated to
determine how the hazardous
atmosphere developed;, and

{3} Measures shall be impiemented to
protect employees from the hazardous
atmosphere before any subsequent entry
takes place.

(H) The employer shall verify that the
space is safe for entry and that the pre-
entry measures required by pamagraph
(cX5)(ii) of this section have been taken,
through a written certification that
contains the date, the location of the
space, and the signature of the person
providing the certification. The
certification shall be made before entry
and shall be madec available to cach
employee entering the space.

(6) When there are changes in the use
or configuration of a non-permit confined
space that might increase the hazards to
entrants, the employer shall reevaluate
that space and, if necessary, reclassify it
as a permit-required confined space.

(7) A space classificd by the employer
as a permit-requised confined space may
be reclassified as a non-permit confined
space under the following procedures:

1910.146(c)(7X(i)

(i} If the permit space poses no actual
or potential atmospheric hazards and if
all hazards within the space are
climinated without entry into the space,
the permit space may be reclassified as a
non-permit confined space for as long as
the non-atmospheric hazards remain
climinated.

(i) If it is necessary to enter the permit
space to climinate hazards, such entry
shall be performed under paragraphs (d)
through (k) of this section. If testing and
inspection dunng that entry demonstrate
that the hazards within the permit space
have been climinated, the permit space
may be reclassified as a non-permit
confined space for as long as the hazards
remain climinated.

NOTE: Control of atmosphenc hazards
through forced air ventilation does not
constitute climination of the hazards.
Paragraph (c)X§) covers permit space
cntry where the emplayer can
demonstrate that forced sir ventilation
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alone will control all hazards in the
space.

{iif) The employer shall document the
basis for determining that all hazards in

_ & permit space have been climinated,

through a certification that contains the
date, the location of the space, and the
signature of the person making the
determination. The certification shall be
made available to cach employee
entering the space.

1910.146(cXT)(iv)

(iv) If hazards arise within a permit
space that has been declassified to a
non-permit space under paragraph (c)(7)
of this section, cach employee in the
space shall exit the space. The employer
shall then reevaluate the space and
determine whether it must be
reclassified as a permit space, in
accordance with other applicable
provisions of this section.

{8) When an employer (host employer)
arranges to have employees of another
employer (contractor) perform work that
involves permit space entry, the host
employer shall:

(1) Inform the contractor that the
workplace contains permit spaces and
that permit space entry is allowed only
through compliance with a permit space
program meeting the requirements of
this section;

(ii) Appnse the contractor of the
clements, including the hazards
identified and the host employer’s
expenrience with the space, that make the
space in question a permit space,

(iii) Apprise the contractor of any
precautions or procedures that the host
employer has implemented for the
protection of employees in or near
permit spaces where contractor
personnel will be working;

(iv) Coordinate cntry opcrations with
the contractor, when both host employer
personnel and contractor personncl will
be working in or near permit spaces, as
required by paragraph (d)11) of this
section; and

1910.146(c)(BXY)

(v) Debrief the contractor at the
conclusion of the entry operations
regarding the permit space program
followed and regarding any hazards
confronted or created in permit spaces
during entry operations.

(9) In addition to complying with the
permit space requirements that apply to
all employers, each contractor who is
retained to perfarm permit space entry
operations shall:

(i) Obtain any available information

regarding permit space hazards and entry
operations from the host employer,

(ii) Coordinate entry operations with
the host employer, when both host
employer personnel and contractor
personnel will be working in or near
petmit spaces, as rcquired by paragraph
(dX11) of this section; and

(iii) Inform the host employer of the
permit space program that the contractor
will follow and of any hazards
confronted or created in permit spaces,
cither through a debriefing or during the
entry operation.

(d) Permit-required confined space
program {permit space program). Under
the permit space program required by
paragraph (c}(4) of this section, the
cmployer shall:

(1) Implement the measures necessary
to prevent unauthorized entry;

1910.146(d)(2)

(2) Identify and evaluaie the hazards of
permit spaces before employees enter
them;

(3) Develop and implement the means,
procedures, and practices necessary for
safe permit space entry operations,
including, but not limited to, the
following:

(i) Specifying acceptable entry
conditions;

(ii) Isolating the permit spacc;

(iii) Purging, inerting, flushing, or
ventilating the permit space as necessary
to climinate or control atmospheric
hazards;

(iv) Providing pedestrian, vehicle, or
other barricrs as necessary to protect
eatrants from external hazards; and

(v) Verifying that conditions in the
permit space are acceptable for entry
throughout the duration of an authorized
eatry.

(4) Provide the following equipment
{specificd in paragraphs (d)(4X)
through (d)(4Xix) of this section) at no
cost to employees, maintain that
cquipment properly, and cnsure that
employees usc that equipment properly:

(i) Testing and monitoring cquipment
needed to comply with paragraph (dX5)
of this section;

1910.146(d)X4)(ii)

(1) Ventilating equipment needed to
obtain acceptable entry conditions,

(iii) Communications equipment
necessary for comphance with
paragraphs (h)(3) and (iX3) of this
section,

(iv) Personal protective equipment
insofar as feasible cngincering and work
practice controls do not adequately
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protect employees;

(v) Lighting cquipment needed to
enable employees to see well enough to
work safely and to exit the space quickly
in an emergency;

(vi) Barriers and shields as required by
paragraph (d)(3Xiv) of this section;

(vii) Equipment, such as ladders,
needed for safe ingress and egress by
authorized entrants;

(viii) Rescue and emergency cquipment
needed to comply with paragraph (dX9)
of this section, except to the extent that
the equipment is provided by rescue
services; and

(ix) Any other cquipment necessary for
safe entry into and rescuc from permit
spaces.

(5) Evaluate permit space conditions as
follows when entry operations are
conducted:

1910. 146(d)(SX1)

(i) Test conditions in the permit spacc
to determinc if acceptable entry
conditions exist before entry is
authorized to begin, except that, if
isolation of the space is infeasible
because the space is large or is part of a
continuous system (such as a sewer),
pre-entry testing shall be performed to
the extent feasible before entry is
authorized and, if entry is authorized,
entry conditions shall be continuously
monitored in the areas where authorized
entrants are working;

(i) Test or monitor the permit space as
necessary to determine if acceptable
entry conditions are being maintained
during the course of entry operations;
and

(iif) When testing for atmospheric
hazards, test first for oxygen, then for
combustible gases and vapors, and then
for toxic gasecs and vapors.

NOTE: Atmospheric testing conducted
in accordance with Appendix B to
section 1910.146 would be considered as
satisfying the requircments of this
paragraph. For permit space operations
in sewers, atmospheric testing conducted
in accordance with Appendix B, as
supplemented by Appendix E to section
1910.146, would be considered as
satisfying the requirements of this
paragraph.

1910.146(d)(6)

(6) Provide at lcast one attendant
outside the permit space into which entry
ts authorized for the duration of entry
operations,

NOTE: Attendants may be assigned to
monitor more than one permit space
provided the duties described in
paragraph (i) of this section can be
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cffectively performed for each permit
space that is monitored. Likewise,
attendants may be stationed at any
location outside the permit space to be
monitored as long as the duties
described in paragraph (i) of this section
can be cffectively performed for cach
permit space that is monitored.

(7) If multiple spaces are to be
monitored by a single attendant, include
in the permit program the means and
procedures to cnable the attendent to
respond to an emergency affecting one or
more of the permit spaces being
monitored without distraction from the
attendant’s responsibilitics under
paragraph (i) of this section;

(8) Designate the persons who are to
have active roles (as, for example,
authorized entrants, attendants, entry
supervisors, or persons who test or
monitor the atmosphere in a permit
space) in entry operations, identify the
duties of each such employee, and
provide cach such employce with the
training required by paragraph (g) of this
section;

1910.146(d)(9)

(9) Develop and implement procedures
for summoning rescue and emergency
services, for rescuing entrants from
permit spaces, for providing necessary
emergency services to rescued
employees, and for preventing
unauthorized personnel from attempting
a rescue,

{10} Develop and implement & system
for the preparation, issuance, use, and
cancellation of entry permits as required
by this section;

(11) Develop and implement
procedures to coordinate entry operations
when employees of more than one
employer are working simultancously as
authorized entrants in &8 permit space, so
that employees of one employer do not
endanger the employees of any other
employer;

{12) Devclop and implement
procedures (such as closing off a permit
space and canceling the permit)
necessary for concluding the entry after
enlry operations have been completed,

(13) Review cntry operations when the
employer has reason to belicve that the
measures taken under the permit space
program may not protect employees and
revise the program to correct deficiencies
found to exist before subsequent entries
are authorized; and

NOTE: Examples of circumstances
requiring the review of the permit space
program are: any unauthortzed entry of a
permit space, the detection of a permit
space hazard not covered by the permit,

the detection of a condition prohibited by
the permit, the occurrence of an injury or
near-miss during entry, 8 change in the
use or configuration of a permit space,
and employee complaints about the
cffectiveness of the program.

1910.146(d)(14)

(14) Review the permit space program,
using the canceled permits retained
under paragraph (¢)X6) of this section
within 1 year after each entry and revise
the program as neccessary, to ensure that
employees participating in eatry
operations are protected from permit
spacc hazards.

NOTE: Employcrs may perform a
single annual review covering all entries
performed during 8 12-menth pericd. If
no entry is performed during a 12-month
period, no review is necessary.

Appendix C to section 1910.146
presents examples of permit space
programs that are considered to comply
with the requirements of paragraph (d)
of this section.

(c) Permit system. (1) Before entry is
authorized, the employer shall document
the completion of measures required by
paragraph (dX3) of this section by
preparing an entry permit.

NOTE: Appendix D to section
1910.146 presents examples of permits
whose elements are considered to
comply with the requirements of this
section.

1910.146(e)(2)

(2) Before entry begins, the entry
supervisor identified on the permit shall
sign the entry permit to authorize entry.
1910.146 - Permit-required confined
spaces {Para (¢)(3) thru end]

(3) The completed permit shall be
made available at the time of entry to all
authorized entrants, by posting it at the
entry portal or by any other cqually
effective means, so that the entrants can
confirm that pre-entry preparations have
been completed.

(4) The duration of the permit may not
exceed the time required to complete the
assigned task or job identified on the
permit tn accordance with paragraph
(fX2) of this section.

(5) The entry supervisor shall terminate
entry and cancel the entry permit when:

(i) The cntry operations covered by the
entry permit have been completed; or

(i) A condition that is not allowed
under the entry permit arises in or near
the permit space.

(6) The employer shall retain each
canceled entry permit for at least 1 year
to facilitate the review of the permit-

required confined space program
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required by paragraph (d)(14) of this
section. Any problems encountered
during an cntry operation shall be noted
on the pertinent permit so that
appropriate revisions to the permit space
program can be made.

1910.146(0) _

(f) Entry permit. The eatry permit that
documents compliance with this section
and authorizes entry to a permit space
shall identify:

(1) The permit space to be entered,

(2) The purpose of the entry;

(3) The date and the authorized
duration of the entry permit,

(4) The authorized entrants within the
permit space, by name or by such other
means (for example, through the use of
rosters or tracking systems) as will
cnable the attendant to determine
quickly and accurately, for the dunation
of the permit, which authorized entrants
arc inside the permit space;

NOTE: This requirement may be met
by inserting a reference on the entry
permit as to the means used, such as a
roster or tracking system, to keep track
of the suthorized entrants within the
permit space.

(5) The personnel, by name, currently
serving as attendants;

{6) The individual, by name, currently
serving as entry supervisor, with a space
for the signaturc or initials of the entry
supervisor who originaily authorized

entry,

1910.146(H(7)

{7) The hazards of the permit space to
be entered;

(8) The measures used to isolate the
permit space and to eliminate or control
permit space hazards before entry;

NOTE: Those measures can include the
lockout or tagging of equipment and
procedures for purging, inerting,
ventilating, and flushing permit spaces.

(9) The acceptable entry conditions;

(10) The results of initial and periodic
tests performed under paragraph (d)(5)
of this section, accompanied by the
names of initials of the testers and by an
indication of when the tests were
performed,

(11) The rescue and cmergency services
that can be summoned and the means
(such as the equipment to usc and the
numbers to call) for summoning those
SCrvices,

(12) The communication procedures
used by authorized entrants and
attendants to maintain contact during the
entry;

(13) Equipment, such as personal
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protective equipment, testing equipment,
communications equipment, alarm
systems, and rescue equipment, to be
provided for compliance with this
section;

1910.146(MN(14)

{14) Any other information whose
inclusion i3 necessary, given the
circumstances of the particular confined
space, in order to ensure employce
safety;, and

(15) Any additional permits, such as for
hot work, that have been issued to
authorize work in the permit space.

(8) Training. (1)} The employer shall
provide training so that all employecs
whose work is regulated by this section
acquirc the understanding, knowledge,
angd skills necessary for the safe
performance of the duties assigned under
this section.

(2) Training shall be provided to cach
affected employce: .

(i) Before the employee is first
assigned dutics under this scction;

(ii) Before there is a change in assigned
duties;

(iii) Whenever there is a change in
permit space operations that presents a
hazard about which an employce has not
previously been trained,

(iv) Whenever the employer has reason
to believe cither that therc are deviations
from the permit space entry procedurcs
required by paragraph {(dX3) of this
section or that there are inedequacies in
the employee’s knowledge or use of
these procedures.

1910.146(g)(3)

(3) The training shall establish
employee proficiency in the duties
required by this section and shall
introduce new or revised procedures, as
necessary, for compliance with this
section.

(4) The employer shall certify that the
training required by paragraphs (g)(1)
through (gX3) of this section has been
accomplished. The certification shall
contain each employec’s name, the
signatures or initials of the trainers, and
the dates of training. The certification
shall be available for inspection by
employees and their authorized
representatives.

(h) Duties of authorized entrants. The
employer shall ensure that all authorized
entrants:

(1) Know the hazards that may be faced
dunng entry, including information on
the mode, signs or symptoms, and
consequences of the exposure,

(2) Properly use equipment as required

by paragraph (d)4) of this section;

{3) Communicate with the attendant as
necessary to cnable the attendant to
monitor cntrant status and 1o enable the
attendeant to alert entrants of the need to
evacuate the space as required by
paragraph (i)(6) of this section;

1910.146(h)(4)

(4) Alert the attendant whenever:

{i} The cntrant recognizes any warning
sign or symptom of exposure to a
dangerous situation, or

{ii} The entrant detects a prohibited
condition; and

(5) Exit from the permit space as
quickly as possible whenever:

{i} An order to cvacuate is given by the
attendant or the entry supervisor,

{u} The cntrant recognizes any
waming sign or symptom of exposure to
a dangerous situation,

{iii} The entrant detects a prohibited
condition, or

{iv} An evacuation alarm is activated.

(i} Duties of attendants. The employer
shall ensure that each attendant:

(1) Knows the hazards that may be
faced during entry, including information
on the mode, signs or symptoms, and
consequences of the exposure;

(2) Is aware of possible behavioral
effects of hazard exposure in authorized
cntrants;

1910.146(i)(3)

(3) Continuously maintains an accurate
count of authorized entrants in the
permit space and ensures that the means
used to identify authorized entrants
under paragraph (£X4) of this section
accurately identifics who is in the permit
space;

(4) Remains outside the permit space
during entry operations until relicved by
another attendant,

NOTE: When the employer’s permit
entry program allows attendant entry for
rescue, attendants may enter a permit
space to attempt & rescue if they have
been trained and equipped for rescue
operations as required by paragraph
(kX 1) of this section and if they have
been relieved as required by paragraph
(iX3) of this section

(5) Communicates with authorized
enirants as neccessary to monitor entrant
status and to alert entrants of the need to
evacuate the space under paragraph
(iX6) of this section;

(6) Monitors activities inside and
outside the space to determine if it is
safe for entrants to remain in the space
and orders the authorized entrants to
evacuate the permit space immediately
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under any of the following conditions;

1910.146(I)(6XD)

(i) If the attendant detects a prohibited
condition;

(ii) If the attendant detects the
behavioral effects of hazard exposure in
an authorized entrant;

(iis) If the attendant detects a situation
outside the space that could endanger the
authorized entrants; or

(iv) If the attendant cannot effectively
‘and safely perform all the duties
required undcr paragraph (i) of this
scction;

(7) Summon rescue and other
cmergency scrvices as soon as the
attendant determines that authorized
entrants may neced assistance to escape
from permit space hazards;

(8) Takes the following actions when
unauthorized persons approach or enter a
permit space while cntry is underway:

(i) Warn the unauthorized persons that
thev must stay away from the permit
space;

(ii) Advise the unautherized persons
that they must exit immediately if they
have entered the permit space; and

(iii) Inform the authorized entrants and
the entry supervisor if unauthonzed
persons have entered the permit space;

1910.146()(9)

(9) Performs non-entry rescues as
specified by the employer’s rescue
procedure; and

{10) Performs no dutics that might
interfere with the attendant’s primary
duty to monitor and protect the
authorized entrants.

(3) Duties of entry supervisors. The
employer shall ensure that each entry
supervisor:

(1) Knows the hazards that may be
faced during entry, including information
on the mode, signs or symptoms, and
consequences of the exposure,

(2) Verifies, by checking that the
appropriate entrics have been made on
the permit, that all tests specified by the
permit have been conducted and that all
procedures and equipment specified by
the permit are in place before endorsing
the permit and allowing entry to begin,

(3) Terminates the entry and cancels
the permit as required by paragraph
(cX5) of this section,

(4) Verifies that rescue services are
available and that the means for
summoning them are operable;

(5) Removes unauthonzed individuals
who enter or who attempt to enter the
permit spacc during cntry operations;
and
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1910.146()(6)

(6) Determines, whenever
respongibility for a permit space entry
operation is transferred and at intervals
dictated by the hazards and operations
performed within the space, that entry
operations remain consistent with terms
of the entry permit and that acceptable
entry conditions are maintained. (k)
Rescue and emergency services. (1) The
following requirements apply to
employers who have employees enter
permit spaces to perform rescue services.

(i) The employer shall ensure that cach
member of the rescue service is provided
with, and is trained to use properly, the
personal protective equipment and
rescuc equipment necessary for making
rescucs from permit spaces.

(ii) Each member of the rescue service
shall be trained to perform the assigned
rescue dutics. Each member of the
rescue service shall also reccive the
treining required of authorized entrants
under paragraph (g) of this section.

(iii) Each member of the rescue service
shall practice making permit space
rescucs at least once every 12 months, by
means of simulated rescue operations in
which they remove dummies, manikins,
or actual persons from the actual permit
spaces or from representative permit
spaces. Representative permit spaces
shall, with respect to opening size,
configuration, and accessibility, simulate
the types of permit spaces from which
rescue is to be performed.

1910.146(k)X(1)(iv)

(iv) Each member of the rescue service
shall be trained in basic first-aid and in
cardiopulmonary resuscitation (CPR).
At least one member of the rescue
service holding current certification in
first aid and in CPR shall be available.

(2) When an employer (host cmployer)
arranges to have persons other than the
host employer’s employees perform
permit space rescue, the host employer
shall:

(1) Inform the rescue service of the
hazards they may confront when called
on to perform rescue at the host
employer’s facility, and

(i) Provide the rescue service with
access to all permit spaces fsom which
rescue may be necessary so that the
rescue service can develop appropriate
rescue plans and practice rescue
operations.

(3) To factlitate non-entry rescue,
retricval systems or methods shall be
used whenever an authorized entrant
enters a permit space, unless the
retricval equipment would increase the
overall risk of entry or would not

contribute to the rescue of the entrant.
Retrieval systems shall mect the
following requirements.

(i) Each authonized entrant shall use a
chest or full body hamess, with a
retricval line attached at the center of
the entrant’s back near shoulder level, or
above the entrant’s head. Wristlets may
be used in lieu of the chest or full body
harness if the employer can demonstrate
that the use of a chest or full body
hammess is infeasible or creatcs a greater
hazard and that the use of wristlets is the
safest and most effective alternative.

1910.146(K)(3)(i)

(ii) The other end of the retrieval line
shall be attached to a mechanical device
ot fixed point outside the permit space in
such a manner that rescue can begin as
soon as the rescuer becomes aware that
rescuc is necessary. A mechanical
device shall be available to retrieve
personnel from vertical type permit
spaces more than 5§ feet (1.52 m) deep.

(4) If an injured entrant is exposed to &
substance for which a Material Safety
Data Sheet (MSDS) or other similar
written information is required to be
kept at the worksite, that MSDS or
written information shall be made
availabie to the medical facility treating
the exposed entrant.

[58 FR 4549, Jan. 14, 1993; 58 FR
34845, Junc 29, 1993; 59 FR 26115,
May 19, 1994]
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Appendix A to §1910.146 — Permit-required
Confined Space Decision Flow Chart

. Does the workplace contain confined spaces as defined by §1910.146(b)? NO -3 | Consult other
YES applicable OSHA
standards.
) STOP
Inform employees as required by §1910.145(c)(2).
Y P t empl try ed b
. ) revent employee entry as required by
Will permit space bzgge'ed? NO §1910.146(c)(3). Do task from outside of space.
Will contractors enter? YES-— Task will be done by contractors’ empioyees. Inform contractor as
NO —! required by §1910.146(c)(8)(i), (ii). and (iiif}). Contractor obtains
information required by §1910.146(c)(9)(®), (i), and (iii) from host.

4

Both contractors and host employees will enter the space? NO P

YES
Will host emplo:ees e;t;ar to perform ] \ Coordinate entry operations as required by
entry tasks? _ vES—NO '§1910.146(c)(8)(iv) and (d)(11). Prevent unauthorized entry.[
L* Prevent unauthorized entry. STOP
k Not it d confined §1910.146 d t
tential ds? ot a perm -reqUIre coniineq space. 0es No
. Does space have known or VES— hazards? NO —» apply. Consult other OSHA standards.
T ) Employer may choase to reclassify space to non-permit ' 1
Can the hazards be ehmmrjtce)d? LES ' required canfined space using §1910.146(c)(7). JSTOP
¥ : :
Can the space be maintained in a condition safe to Space may be entered under 1
enter by continuous forced air ventilation only? Y,ES ’l §19210.146(c)5). STOP
NO
¥
Prepare for entry via permit procedures.
Permit not valid
'[ until congditions
Verify acceptable entry conditions (Test results recorded, space isolated if needed, | meet permit
rescuers/means to sumr&cEsr(\S available, entrants properly equipped, etc.). NO specifications.
Permit issued by authorizing signature. Acceptable ] Emergency exists (prohibited
entry conditions maintained thraughout entry, 1 o condition). Entrants evacuated, entry
YES aborts (Call rescuers if needed).
Permitis void. Re-evaluate program
Entry tasks completed. Permit returned and canceled. ! to correct/prevent prohibited conqun.
J Occurrence of emergency (usually) is
proof of deficient program. No re-entry
- - . - until program (and permit) is amended.
Audit permit program and permit based on evaiuation of entry J (May require new program.)
by entrants, attendants, testers and preparers, etc. L ¢ Oﬂ'INUE A

. TSpaces may have 1o be evacuated and re-evaluated if hazards anse during entry.
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§1910.146 App B - Procedures for
Atmospheric Testing,

STANDARD NUMBER:

1910.146 App B

STANDARD TITLE : Procedures for
Atmosphernic Testing.

SUBPART NUMBER : J

SUBPART TITLE: General
Environmental Controls

TEXT:

Atmospheric testing i3 required for two
distinct purposcs: evaluation of the
hazards of the permit space and
verification that acceptable entry
conditions for entry into that space exist

(1) Evaluation testing. The
atmosphere of a confined space should
be analyzed using equipment of
sufficient sensitivity and specificity to
identify and evaluate any hazardous
atmospheres that may exist or arise, so
that appropriate permit entry procedures
can be developed and acceptable entry
conditions stipulated for that space.
Evaluation and interpretation of these
data, and development of the entry
procedure, should be done by, or
reviewed by, a technically qualified
professional {¢.g., OSHA consultation
service, or certified industrial hygienist,
registered safety engineer, certified
safety professional, certificd marine
chemist, ete.) based on evaluation of all
serious hazards.

(2) Verification testing. The
atmosphere of & permit space which may
contain a hazardous atmosphere should
be tested for residues of all contaminants
identified by evaluation testing using
permit specified equipment to determine
that residual concentrations st the time
of testing and entry are within the range
of acceptable entry conditions. Results
of testing (i.c., actual concentration, ctc.)
should be recorded on the permit in the
space provided adjacent to the stipulated
acceptable entry condition.

(3} Duration of testing. Measurement
of values for cach atmospheric parameter
should be made for at least the minimum
response time of the test instrument
specified by the manufacturer.

(4) Testing stratified ammospheres.
When monitoring for eatrics involving a
descent into atmospheres that may be
stratified, the atmospheric envelope
should be tested a distance of
approximately 4 feet (1.22 m) in the
dircction of travel and to each side. If a
sampling probe is used, the entrant’s ratc
of progress should be slowed to
accommodate the sampling speed and
detector response.

(5) Order of testing. A test for oxygen
1s performed first because most

SHOMFM
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combustibie gas meters are oxygen
dependent and will not provide reliable
readings in an oxygen deficient
atmosphere. Combustible gases are
tested for next because the threat of fire
or explosion is both more immediate and
more life threatening, in most cases,
than exposure to toxic gascs and vapors.
If tests for toxic gases and vapors arc
necessary, they arc performed last.

{58 FR 4549, Jan. 14, 1993; 58 FR
34846, June 29, 1993)

1910.146 App C - Examples of Permit-
required Confined Space Programs
STANDARD NUMBER:

1910.146 App C

STANDARD TITLE : Examples of
Permit-required Confined Space
Programs

SUBPART NUMBER : J

SUBPART TITLE: General
Environmental Controls

TEXT:

Example 1.

Workplace. Sewer entry.

Potential hazards. The employees could
be exposed to the following:
Engulfment.

Presence of toxic gases. Equal to or
more than 10 ppm hydrogen sulfide
measured as an 8-hour time-weighted
average. If the presence of other toxic
contaminants is suspected, specific
monitoring programs will be developed.
Presence of explosive/flammable gases.
Equal to or greater than 10% of the
lower flammable limit (LFL).

Oxygen Deficiency. A concentration of
oxygen in the atmosphere cqual to or
less than 19.5% by volume.

A. ENTRY WITHOUT PERMIT/
ATTENDANT

Certification. Confined spaces may be
entered without the need for a written
permit or attendant provided that the
space can be maintained in a safe
candition for entry by mechanical
ventilation alone, as provided in
1910.146(cX5). All spaces shall be
considered permit-required confined
spaces until the pre-entry procedures
demonstrate otherwise. Any employce
required or permitted to pre-check or
enter an enclosed/confined space shall
have successfully completed, as a
minimum, the training as required by the
following sections of these procedures.
A written copy of operating and rescue
procedures as requiced by these
procedures shall be at the work site for
the duration of the job. The Confined
Space Pre-Entry Check List must be
completed by the LEAD WORKER
before entry into a confined space. This

list verifies completion of items listed
below, This check list shall be kept at
the job site for duration of the job. If
circumstances dictate an interruption in
the work, the permit space must be re-
evaluated and & new check list must be
completed.

Control of atmospheric and engulfiment
hazards.

Pumps and Lines. All pumps and lines
which may reasonably cavse
contaminants to flow into the space shall
be disconnected, blinded and locked out,
or cffectively isolated by other means to
prevent development of dangerous air
contamination or engulfment. Not all
laterals to sewers or storm drains require
blocking. However, where experience or
knowledge of industrial use indicates
there is a rcasonable potentiat for
contamination of sir or engulfment into
an occupied sewer, then sall affected
laterals shall be blocked. If blocking
and/or isolation requires entry into the
space the provisions for entry into a
permit-required confined space must be
implemented.

Surveillance. The surrounding arca shall
be surveyed to avoid hazards such

as dnfling vapors from the tanks, piping,
or sewers.

Testing. The atmosphere within the
space will be tested to determine
whether dangerous air contamination
and/or oxygen deficiency exists. Detector
tubes, alarm only gas monitors and
explosion meters are examples of
monitoring equipment that may be used
to test permit space atmospheres.
Testing shall be performed by the LEAD
WORKER who has successfully
completed the Gas Detector training for
the monitor he will use. The minirmum
parameters to be monitored are oxygen
deficiency, LFL, and hydrogen sulfide
concentration. A written record of the
pre-entry test results shall be made and
kept at the work site for the duration of
the job. The supervisor will certify in
writing, based upon the resuits of the
pre-cutry testing, that all hazards have
been climinated. Affected employees
shall bc able to review the testing
results, The most hazardous conditions
shall govern when work is being
performed in two adjoining, connecting
spaces.

Entry Procedures. If there are no non-
atmospheric hazards present and if the
pre-entry tests show there is no
dangerous air contamination and/or
oxygen deficiency within the space and
there is no reason to believe that any is
likely to develop, entry into and work
within may proceed. Continuous testing
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of the atmosphere in the immediate
vicinity of the workers within the space
shall be accomplished. The workers will
immediately leave the permit space
when any of the gas monitor alarm sct
points are reached as defined. Workers
will not return to the area until a
SUPERVISOR who has completed the
gas detector training has used a direct
reading gas detector to evaluate the
situation and has determined that it is
safe to enter.

Rescue. Arrangements for rescue
services are not required where there is
no attendant. See the rescuc portion of
section B., below, for instructions
regarding rescue planning where an
entry permit is required.

B. ENTRY PERMIT REQUIRED
Permits. Confined Space Entry Permit
All spaces shall be considered permit-
required confined spaces until the pre-
entry procedures demonstrate otherwise.
Any employee required or permitted to
pre-check or enter a permit-required
confined space shall have successfully
completed, as a minimum, the training
as required by the following sections of
these procedures. A writien copy of
operating and rescue procedures as
required by these procedures shall be at
the work site for the duration of the job.
The Confined Space Entry Permit must
be completed before approval can be
given to enter a permit-required confined
space. This permit verifies completion
of items listed below. This permit shall
be kept at the job site for the duration of
the job. If circumstances cause an
interruption in the work or a change in
the alarm conditions for which entry was
approved, a new Confined Space Entry
Permit must be completed.

Control of atmospheric and engulfment
hazards.

Surveillance. The surrounding area shall
be surveyed to avoid hazards such as
drifting vapors from tanks, piping or
sewers.

Testing. The confined space atmosphere
shall be tested to determine whether
dangerous air contamination and/or
oxygen deficiency exists. A direct
reading gas monitor shall be used.
Testing shall be performed by the
SUPERVISOR who has successfully
completed the gas detector training for
the monitor he will use. The minimum
paramcters to be monitored are oxygen
deficiency, LFL and hydrogen sulfide
concentration. A written record of the
pre-entry test results shall be made and
kept at the work site for the duration of
the job. Affected employecs shall be
able to review the testing resuits. The
most hazardous conditions shall govern

SHOMFM
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when work is being performed in two
adjoining, connected spaces,

Space Ventilation. Mechanical
ventilation systems, where applicable,
shall be sct at 100% outside air. Where
possible, open additional manholes to
increase air circulation. Use portable
blowers to augment natural circulation if
needed. After a suitable ventilating
period, repeat the testing. Entry may not
begin untii testing has demonstrated that
the hazardous atmosphere has been
eliminated.

Entry Procedures. The following
procedure shall be observed under any of
the following conditions: 1.) Testing
demonstrates the existence of dangerous
or deficient conditions and additional
ventilation cannot reduce concentrations
to safe levels; 2.) The atmosphere tests
as safe but unsafe conditions can
reasonably be expected to develop; 3.)
It is not feasible to provide for ready exit
from spaces cquipped with automatic
fire suppression systems and it is not
practical or safe to deactivate such
systems; or 4.) An cmergency exists and
it is not feasible to wait for pre-entry
procedures to take effect. All personnel
must be trained. A self contained
breathing apparatus shall be worn by any
person entenng the space. At least one
worker shall stand by the outside of the
space ready to give assistance in case of
emergency. The standby worker shall
have a self contained breathing
apparatus available for immediate use,
There shall be at least one additional
worker within sight or call of the standby
worker. Continuous powered
communications shall be maintained
between the worker within theconfined
space and standby personnel. If at any
time there is any questionable action or
non-movement by the worker inside, a
verbal check will be made. If there is no
response, the worker will be moved
immediately. Exception: If the worker
is disabled duc to falling or impact, he/
she shail not be removed from the
confined space unless there is immediate
danger to his’her life. Local fire
department rescue personnel shall be
notified immediately. The standby
worker may only enter the confined
space in case of an emergency (wearing
the self contained breathing apparatus)
and only after being relieved by another
worker. Safety belt or hamess with
attached lifeline shall be used by ali
workers entering the space with the free
end of the line secured outside the entry
opening. The standby worker shall
attempt to remove a disabled worker via
his lifeline before entering the space.

When practical, these spaces shall be
entered through side ‘openings — those
within 3 172 feet (1.07 m) of the bottom.
When entry must be through a top
opening, the safety beft shail be of the
hamess type that suspends & person
upright and a hoisting device or similar
apparatus shall be available for lifting
workers out of the space. In any
situation where their use may endanger
the worker, use of & hoisting device or
safety belt and attached lifeline may be
discontinued. When dangerous air
contamination is attributable to
flammable and/or explosive substances,
lighting and electrical equipment shall
be Class 1, Division | rated per National
Electrical Code and no ignition sources
shall be introduced into the arca.
Continuous gas monitoring shail be
performed during all confined space
operations. If alarm conditions change
adversely, entry personnel shall exit the
confined space and a new confined space
permit issucd.

Rescue. Call the fire department
services for rescue.  Where immediate
hazards to injured personnel are present,
workers at the site shall implement
emergency procedures to fit the
situation.

Example 2.

Workplace. Meat and poultry rendening
plants.

Cookers and dryers are ecither batch or
continuous in their operation. Muitiple
batch cookers arc operated in parallel.
When one unit of 8 multiple set is shut
down for repairs, means are available to
isolate that unit from the others which
remain in operation. Cookers and dryers
are horizontal, cylindrical vessels
equipped with a center, rotating shaft
and agitator paddies or discs. If the
inner shell is jacketed, it is usually
heated with steam at pressures up to 150
psig (1034.25 kPa). The rotating shaft
assembly of the continuous cooker or
dryer is also steam heated.

Potential Hazards. The recognized
hazards associated with cookers and
dryers are the risk that employees could
be:

1. Struck or caught by rotating agitator,

2. Engulfed in raw materal or hot,
recycled fat,

3. Bumed by steam from lcaks into the
cooker/dryer steam jacket or the
condenser duct system if stcam valves
are not propetly closed and locked ouf;

4. Burned by contact with hot metal
surfaces, such as the sgitator shaft
assembly, or inner shelt of the cooker!
dryer,

5. Heat stress caused by wam

atmosphere inside cooker/dryer;
1796
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6. Slipping and falling on grease in the
cooker/dryer,

7. Electrically shocked by fauity
equipment taken into the cooker/dryer,

8. Bumed or overcome by fire or
products of combustion; or

9. Overcome by fumes generated by
welding or cutting done on greasc
covered surfaces.
Permits. The supervisor in this case is
always present at the cooker/dryer or
other permit eatry confined space when
entry is made. The supervisor must
follow the pre-entry isolation procedures
described in the entry permit in
preparing for entry, and ensure that the
protective clothing, ventilating
equipment and any other equipment
required by the permit are at the entry
site.
Control of hazards. Mechanical. Lock
out main power switch to agitator motor
at main power panel. Affix tag to the
lock to inform others that a permit entry
confincd space cntry is in progress.
Engulfment. Close all valves in the raw
material blow linc. Secure cach valve in
its closed position using chain and lock.
Attach & tag to the valve and chain
waming that a permit entry confined
space entry is in progress. The same
procedure shall be used for secuning the
fat recycle valve.
Bums and heat stress. Close steam
supply valves to jacket and secure with
chains and tags. Insert solid blank at
flange in cooker vent line to condenser
manifold duct system. Vent cooker/dryer
by opening access door at discharge end
and top center door to sllow natural
ventilation throughout the entry. If faster
cooling is needed, use an portable
ventilation fan to increase ventilation,
Cooling water may be ctrculated through
the jacket to reduce both outer and inner
surface temperatures of cooker/dryers
faster. Chneck air and inner surface
temperatures in cooker/dryer to assure
they are within acceptable limits before
entering, or use proper protective
clothing.
Fire and fume hazards. Careful site
preparation, such as cleaning the area
within 4 inches (10.16 ¢m) of all
welding or torch cutting operations, and
proper ventilation are the preferred
controls. All welding and cutting
operations shall bec done in accordance
with the requirements of 29 CFR Part
1910, Subpart Q, OSHA's welding
standard. Proper ventilation may be
achieved by local exhaust ventilation, or
the use of portable ventilation fans, or a
combination of the two practices.
Electrical shock. Electrical equipment
used in cooker/dryers shail be in
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serviceable condition.

Slips and falls. Remove residual grease
before entering cooker/dryer.

Attendant. The supervisor shall be the
attendant for employeces entering cooker/
dryers.

Permis. The permit shall specify how
isolation shall be done and any other
preparations needed before making
entry. This is especially important in
parallel arrangements of cooker/dryers
so that the entire operation need not be
shut down to allow safe entry into one
umit.

Rescue. When necessary, the attendant
shall call the fire department as
previously arranged.

Example 3.

Workplace. Workplaces where tank cars,
trucks, and trailers, dry bulk tanks and
traiicrs, railroad tank cars, and similar
portable tanks arc fabricated or serviced.
A. During fabrication. These tanks and
dry-bulk carriers arc entered repeatedly
throughout the fabrication process.
These products are not configured
idenbically, but the manufactunng
processes by which they are made are
very similar.

Sources of hazards. In addition to the
mechanical hazards arising from the
nisks that an entrant would be injured
due to contact with components of the
tank or the tools being used, there is also
the risk that a worker could be injured
by breathing fumes from welding
matenals or mists or vapors from
materials used to coat the tank interior.
In addition, many of these vapors and
mists are flammable, so the failure to
propesly ventilate a tank could lead to a
fire or explosion.

Conutrol of hazards.

Welding. Local exhaust ventilation shall
be used to remove welding fumes once
the tank or carrier is completed to the
point that workers may enter and exit
only through a manhole. (Follow the
requircments of 29 CFR 1910, Subpart
Q, OSHA’s welding standard, at all
times.) Welding gas tanks may never be
brought into a tank or carricr that is a
permit entry confined space.
Application of interior coatings/linings.
Atmosphenc hazards shall be controlled
by forced air ventilation sufficient to
keep the atmospheric concentration of
flammable materials below 10% of the
lower flammable limit (LFL) (or lower
explosive limit (LEL), whichever term is
used locally}). The appropriate respirators
are provided and shall be used in
addition to providing forced ventilation
if the forced ventilation does not
maintain acceplable respiralory
conditions.

Permits. Because of the repetitive
nature of the entries in thesc operations,
an “Arca Entry Permit” will be issued
for a 1 month period to cover those
production areas where tanks are
fabricated to the point that entry and exit
are meade using manholes.
Authorization. Only the area supervisor
may authorize an employee to enter a
tank within the permit area. The area
supervisor must determine that
conditions in the tank trailer, dry bulk
trailer or truck, etc. meet permit
requirements before authorizing entry.
Attendant. The area supervisor shall
designate an employee to maintain
communication by employee specified
means with employees working in tanks
to ensure their safety. The attendant
may not cntcr any permit entry confined
space to rescuc an entrant or for any
other reason, unless authorized by the
rescuc procedure and, even then, only
after calling the rescue team and being
relieved by an attendant or another
worker. Communications and
observation. Communications between
attendant and entrant(s) shall be
maintained throughout entry. Methods
of communication that may be specified
by the permit include voice, voice
pawered radio, tapping or rapping codes
on tank walls, signalling tugs on a rope,
and the attendant’s observation that
work activities such as chipping,
grinding, welding, spraying, etc., which
require deliberate operator control
continuc normally. These activitics often
generate so much noise that the
necessary hearing protection makes
communication by voice difficult.
Rescue procedures. Acceptable rescue
procedures include entry by a team of
employce-rescuers, use of public
cmergency services, and procedures for
breaching the tank. The area permit
specifies which procedures are available,
but the arca supervisor makes the final
decision based on circumstances.
(Certain injurics may make it necessary
to breach the tank to remove a person
rather than risk additional injury by
removal through an cxisting manhole.
However, the supervisor must ensurc
that no breaching procedure used for
rescue would violate terms of the entry
permit. For instance, if the tank must be
breached by cutting with a tocch, the
tank surfaces to be cut must be free of
volatile or combustible coatings within 4
inches (10.16 cm) of the cutting line and
the atmosphere within the tank must be
below the LFL.

Retrieval line and harmesses. The
retrieval lines and harnesses generally

required under this standard are usually
198
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impractical for use in tanks because the
internal configuration of the tanks and
their interior baffles and other structures
would prevent rescuers from hauling out
. injurcd entrants. However, unless the
rescue procedure calls for breaching the
tank for rescue, the rescue team shall be
trained in the use of retrieval lincs and
harncsses for removing injured
employees through marholes.
B. Repair or service of “used” tanks and
bulk trailers.
Sources of hazards. In addition to facing
the potential hazards encountered in
fabrication or manufacturing, tanks or
trailers which have been in service may
contain restdues of dangerous materals,
whether left over from the transportation
of hazardous cargoes or gencrated by
chemical or bacterial action on residues
of non-hazardous cargoes.
Control of atmospheric hazards. A
“used” tank shall be brought into areas
where tank entry is authorized only after
the tank has been emptied, cleansed
(without employee entry) of any
residues, and purged of any potential
atmospheric hazards.
Weiding. In addition to tank cleaning for
control of atmospheric hazards, coating
and surface matenals shall be removed 4
inches (10.16 cm) or more from any
surface arca where welding or other
torch work will be donc and care taken
. that the atmosphere within the tank
remains well below the LFL. (Follow the
requirements of 29 CFR 1910, Subpart
Q, OSHA's welding standard, st all
times.)
Permits. An entry permit valid for up to
1 year shall be issued prior to
authorization of entry into used tank
trailers, dry bulk trailers or trucks. In
addition to the pre-entry cleaning
requirement, this permit shall require
the employec safeguards specified for
new tank fabrication or construction
permit areas.
Authorization. Only the area supervisor
may authorize an employee to enter a
tank trailer, dry bulk trailer or truck
within the permit area. The arca
supervisor must determine that the entry
permit requirements have been met
before authonizing entry.
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Appendix D-1A Confined Space Pre-entry Checklist

See Safety Procedure.
A confined space is entered through an opening other than a door (such as a manhole or a side port) or

requires the use of a ladder or rungs to reach the working level. Testing should be done to determine
whether atmospheric concentrations are satisfactory. This checklist must be filled out whenever the job

site meets these criteria.

Yes No
1. Does your survey of the surrounding area show it to be free of hazards such as () ( )
drifting vapors from tanks, piping, or sewers?
2. Does your knowledge of industrial or other discharges indicate that this area is ( ) ()
likely to remain free of dangerous air contaminants while occupied?
3. Are you certified in the operation of the gas monitor to be used? () ( )
4. Has a gas monitor functional test (Bump Test) been performed during this shift ( ) ()
on the gas morutor to be used?
5. Did you test the atmosphere of the confined space prior to entry? ( ) ()
6. Did the atmosphere check as acceptable (no alarms given)? () () .
7. Wil the atmosphere be continuously monitored while the space is occupied? ¢ ) ()
Contact County Centrex for personnel rescue by the local fire department in the ) ()
event of an emergency. If onsite at the Regional Treatment Plant, contact the Plant
Control Center (PCC).
Notice: If any of the above questions are answered “no,” do not enter.
Contact your immediate supervisor.
Job Location
Lead Person Signature Date
SHOMFM o 1wvee
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1910.146 App E - Sewer System Entry.
STANDARD NUMBER:

1910.146 App E

STANDARD TITLE : Sewer System
Entry.

SUBPART NUMBER: J

SUBPART TI