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FOREWORD

The Department of Energy (DOE) has established regulatory requirements for the Chronic Beryllium
Disease Prevention Program (CBDPP) in Title 10 of the Code of Federal Regulations (CFR), Part 850
(10 CFR 850) [64 Federd Regigter (FR) 68854]. Therule, including its preamble, is available at—

http://mww.eh.doe.gov/be/webdoc4.html-ss

DOE has developed this Implementation Guide to assist line managers in meeting their respongibilities
for implementing the CBDPP. This Guide is gpproved by the Office of Environment, Safety and Hedlth
and isavailable for use by al DOE/Nationa Nuclear Security Adminigtration (NNSA) dements and
their contractors. Both Federd and contractor personnel at the Rocky Flats Environmenta Technology
Site, the Oak Ridge Y-12 Ste, and the Los Alamos National Laboratory have contributed much of the
technicd information and examplesin this Guide. In addition, members of DOE's Beryllium Rule
Executive Committee and their support staffs have provided vauable content and practica advice
during the development of this Guide.

This Guide can serve as an effective tool in meeting the regulatory requirements of 10 CFR 850. It
describes methods and techniques that DOE considers acceptable in complying with the regulation.
Conformance with this Guide will provide reasonable assurance that the responsible employer has
complied with the related regulatory requirements; however, 10 CFR 850 permits DOE/NNSA
elements and contractors to employ other means to achieve compliance.

Both the understanding of chronic beryllium disease and the practices for effectively preventing it
continue to evolve a arapid rate. Therefore, DOE is requesting input for improving the CBDPP and
this Guide. Comments (recommendations, additions, and deletions) and any pertinent data that may
improve this document should be sent by |etter to the Director, DOE Office of Worker Hedlth and
Safety (EH-5), U.S. Department of Energy, Washington, DC 20585, or by sending DOE’s sdlf-
addressed Standardization Document Improvement Proposal Form (DOE F 1300.3), available on the
web at—

http://www.explorer.doe.gov: 1776/pdf s/forms/1300-3.pdf


http://www.eh.doe.gov/be/webdoc4.html-ssi
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ABIH
ACGIH
AIHA
ANS|
ASME
AWE
Be-LPT
CAIRS
CBD
CBDPP
CDC
CFR
CIH
D&D
DOE
EPA
ES&H
FECA
FEV
FOIA
FR
FvC
HAZWOPER
HEPA
ISM
LANL
LLNL
MRP
NIOSH
NNSA
NPE
ORPS
OSHA
OWCP
PEL
PPE
RCRA
SAR
SEG
SOMD
TLV
TRADE
TWA

ACRONYMS

American Board of Industrial Hygiene
American Conference of Governmenta Industrial Hygienists
American Industrial Hygiene Association
American Nationa Standards Institute
American Society for Mechanical Engineers
Atomic Weapons Establishment

beryllium lymphocyte proliferation test
Computerized Accident/Incident Reporting System
chronic beryllium disease

Chronic Beryllium Disease Prevention Program
Centers for Disease Control and Prevention
Code of Federa Regulations

Certified Industrial Hygienist

decontamination and decommissioning
Department of Energy

Environmental Protection Agency
Environment, Safety, and Health

Federal Employees Compensation Act

forced expiratory volume

Freedom of Information Act

Federa Register

forced vital capacity

Hazardous Waste Operations and Emergency Response
high-efficiency particulate air

integrated safety management

Los Alamos National Laboratory

Lawrence Livermore Nationa Laboratory
medical removal protection

National Institute for Occupational Safety and Health
Nationa Nuclear Security Administration
negative-pressure enclosure

Occurrence Reporting and Processing System
Occupational Safety and Health Administration
Office of Workers Compensation Programs
permissible exposure limit

personal protective equipment

Resource Conservation and Recovery Act
Safety Analysis Report

smilarly exposed group

Site Occupational Medica Director

threshold limit value

Training Resources and Data Exchange
time-weighted average

i (and iv)
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IMPLEMENTATION GUIDE
for use with
10 CFR Part 850,
CHRONIC BERYLLIUM DISEASE PREVENTION PROGRAM

1. PURPOSE AND APPLICABILITY

The purposes of this Guide are to provide supplementa information and describe implementation
practices to assist responsble employersin effectively devel oping, managing, and implementing a
chronic beryllium disease prevention program (CBDPP) that is congstent with requirements specified in
Title 10 of the Code of Federd Regulations (CFR), Part 850 (10 CFR 850), “ Chronic Beryllium
Disease Prevention Program.”  Title 10 CFR 850 is promulgated pursuant to the Department of
Energy’s (DOE) authority under section 161 of the Atomic Energy Act of 1954. This Guide
supercedes DOE G 440.1-7, IMPLEMENTATION GUIDE FOR USE WITH DOE N 440.1,
INTERIM CHRONIC BERYLLIUM DISEASE PREVENTION PROGRAM, dated 3-30-98.

Specificdly, this Guide discusses the regulatory requirements of 10 CFR 850, provides cross-
references to DOE directives and industry consensus standards that contain detailed guidance for
implementing specific requirementsin 10 CFR 850, and provides explanations, with examples, of how
to meet the basic requirements for developing and implementing a CBDPP.

Title 10 CFR 850 appliesto DOE/NNSA offices and DOE/NNSA contractors with responsbility for
operations or activities that involve present or past exposure, or the potentia for exposure, to beryllium
at DOE/NNSA facilities. 1t also appliesto any current DOE/NNSA employee, DOE/NNSA
contractor employee, or any other current worker at a DOE/NNSA facility who is or was exposed or
potentialy exposed to beryllium a a DOE/NNSA facility.

Except for the few DOE/NNSA-operated facilities, DOE/NNSA Federa workers are not usudly
directly involved in production tasks or other activitiesin which they would be exposed to airborne
beryllium. However, in performing management and oversight duties, DOE/NNSA Federd workers
may enter facilities where beryllium is handled. These Federa workers who dso are potentidly
exposed to beryllium include DOE/NNSA workers who work for DOE/NNSA line programsin the
fidd (eg., contract oversaght personnd), DOE/NNSA workers who work for support programsin the
field (e.g., materia and equipment management personnd), and DOE/NNSA workers who work for
DOE/NNSA line or support programs at headquarters (e.g., program and qudity assurance
personndl).

Federa agencies are required to ensure the protection of Federa workers under the hedlth and safety
provisons of 29 CFR Part 1960, “Basic Program Elements for Federa Employee Occupationa Safety
and Hedlth Programs and Related Matters,” as well as Executive Order 12196, “ Occupationa Safety
and Hedlth Programs for Federd Employees.” DOE’sintent in 10 CFR 850.2(a)(1) isto supplement



2 DOE G 440.1-7A
01-04-01

these generd worker protection requirements with specific beryllium-reated requirements in the limited
instances where DOE/NNSA Federd workers may have the potentia for beryllium exposure.

Title 10 CFR 850.2(a)(2) specifiesthat the rule aso appliesto DOE/NNSA contractors with
operations or activities involving exposure or the potentia for exposure to beryllium. Asdarified in the
definition of a DOE/NNSA contractor (10 CFR 850.3), DOE' s intent is that the contractors covered
under this rule include any entity under contract to DOE that has respongibility for performing beryllium
activities at DOE/NNSA-owned or -leased facilities, including contractors avarded management and
operating contracts, integrating contractors, and subcontractors. This section further clarifiesthat the
requirements of the CBDPP apply only to contractors and subcontractors responsible for operations or
activities that involve the potentia for worker exposure to beryllium.

Title 10 CFR 850 does not apply to former DOE workers, to activities at DOE/NNSA facilities that do
not involve exposures or potential exposures to beryllium, or to activities not conducted a a
DOE/NNSA facility (such as the off-site laundering of beryllium-contaminated protective clothing from
aDOE/NNSA facility). The CBDPP does not apply to beryllium articles or DOE/NNSA |aboratory
operations involving beryllium subject to the requirements of 29 CFR 1910.1450, * Occupationa
Exposure to Hazardous Chemicalsin Laboratories’ (ref. 1). Note that aberyllium article that is
subjected to any activity (machining, forming, firing, lapping, etc.) that could result in the release of
beryllium or an exposure to airborne beryllium is no longer consdered to be aberyllium article.

The Occupational Safety and Health Administration (OSHA) describes |aboratory operations for the
purposes of 29 CFR 1910.1450(b) by the following definitions.

. “Laboratory” means afacility where the “|aboratory use of hazardous chemicals’ occurs. Itisa
workplace where relatively smal quantities of hazardous chemicas are used on anon-
production basis.

. “Laboratory scae’ means work with substances in which the containers used for reactions,

transfers, and other handling of substances are designed to be easily and safely manipulated by
one person. Laboratory scale excludes those workplaces whaose function is to produce
commercid quantities of materids.

. “Laboratory use of hazardous chemicas’ means handling or use of such chemicdsinwhich al
of the following conditions are met:

- chemica manipulations are carried out on a“laboratory scae’;
- multiple chemica procedures or chemicas are used;

- the procedures involved are not part of a production process, nor in any way smulae a
production process, and

- “protective |aboratory practices and equipment” are available and in common use to
minimize the potentia for worker exposure to hazardous chemicas.
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. “Protective laboratory practices and equipment” means those laboratory procedures, practices,
and equipment accepted by laboratory hedth and safety experts as effective, or that the
employer can show to be effective, in minimizing the potentia for worker exposure to
hazardous chemicals.

. Furthermore, 29 CFR 1910.1450 does not apply to quality control or quality assurance
laboratories, or to pilot plants, that support production processes.

The |aboratory exemption applies only in instances where rdaively smdl quantities of beryllium are
used in anon-production activity. Most DOE/NNSA operations involving beryllium, including
operationsin DOE/NNSA nationa laboratories, would not be considered |aboratory operations by
OSHA'’ s definitions and therefore would not be exempt from 10 CFR 850. DOE assumesthat its
laboratories that are exempt from 10 CFR 850 are complying with 29 CFR 1910.1450 when using
amdl quantities of beryllium.

In this Guide, the word “must” designates requirements from 10 CFR 850. The words “should” and
“may” denote optiona program recommendations and alowable dternatives, respectively.

This Guide provides DOE’ s views on acceptable methods of program implementation and is not
mandatory. DOE bdlievesthat this Guide can serve as an effective tool in mesting the minimum
regulatory requirements of 10 CFR 850. Conformance with this Guide will provide reasonable
assurance that the responsgble employer has complied with the related regulatory requirements. DOE
encourages its contractors and organizationa eements to go beyond minimum regulatory requirements
and to pursue excdlence in their programs. Alternate methods that are demonstrated to provide an
equivalent or better level of protection are acceptable.

DOE/NNSA Federa and contractor personnel, and workers and their representatives, who would like
clarification of the rule beyond what is found in this Guide may submit arequest to DOE's Worker
Safety and Hedlth Standards Response Line at—

http:/Mmww.eh.doe.gov/rl/

Response Line responses dlarify rule requirements and intent. The rule contains exemptions, discussed
above, but does not contain a provision for requesting additional exemptions or any other type of
exceptions. Requests for interpretation of the rule that exceed the bounds of clarification will be
forwarded to DOE' s Office of General Counsdl for aforma legd interpretation.

Enforcement of 10 CFR 850 is effected through contractua remedies. Title 10 CFR 850.4 provides
that DOE may take gppropriate steps under its contracts to ensure compliance with the rule, including
(but not limited to) contract termination or reduction in fee. These steps would necessarily vary asa
function of the contract, the CBDPP component of the contract, and the complianceissue. An
enforcement action should—


http://www.eh.doe.gov/rl/
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. identify the specific beryllium activity or condition of beryllium exposure a issue,
. identify the section of the rule that addresses the activity or condition, and
. if appropriate, discuss why the rule requirement has not been met and any protective measures

taken to compensate for not meseting the requirement.

2. DEFINITIONS
Terms defined in 10 CFR 850 are used in this Guide congstent with their regulatory definitions.

The rule defines severd terms (e.g., beryllium activity, beryllium-associated worker, beryllium
emergency, operationa area, and regulated area) in performance-based language. Therule aso uses
other performance-based terms (e.g., Significant change) as those terms are commonly understood.
These definitions and terms use expressons such as “can expose,” “may have been exposed,”
“dgnificant rlease,” “in the presence of beryllium,” “reasonably be expected to exceed,” and
“dgnificant change’ that provide the flexibility necessary for a performance-based rule. Title 10 CFR
850 a0 is performance based in the use of the action and removable surface contamination levels since
the rule does not specify the satistica tools to be used in comparing sampling results to these levels.

Title 10 CFR 850.11, “ Genera CBDPP Requirements,” requires that the CBDPP be commensurate
with the hazard of the activities performed. The use of the rul€ s performance-based terms should be
applied commensurate with the facilities specific beryllium hazards and the terms should have clear
meaning and intent in the DOE-gpproved CBDPPs. The key consderations for using these terms are
that they are applied within the parameters of the rule, are agreed upon in a DOE-gpproved CBDPP,
are explained in arationde that isincluded in the CBDPP, and are subject to headquarters oversight.
Performance-based terms should be used in a manner that supports the rule’ s fundamenta objectives of
reducing and minimizing exposure, and quickly detecting medica Sgns or symptoms of diseese.

3. DISCUSSION

Title 10 CFR 850 establishes the requirements for the development and implementation of a CBDPP.
The objectives of the CBDPP are to reduce the number of DOE/NNSA Federal and contractor
employees currently exposed to beryllium in the course of their work at DOE/NNSA facilities, minimize
the levels of and potentia for exposure to beryllium, and establish medica surveillance requirements to
ensure early detection that dlows for early trestment of the disease.

DOE bdlieves that successful implementation of the CBDPP requires integration into existing worker
safety and hedth programs and initiatives as well asthe full incluson and integration of safety and hedth
into the totaity of work, such that it isan integral part of the whole—not a stand-aone program.
Integrating the CBDPP can be achieved by applying the integrated safety management (1ISM) core
functions and guiding principles described in DOE P 450.4, SAFETY MANAGEMENT SY STEM
POLICY (ref. 2). CBDPPs should be integrated into worker protection program requirements, such
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as DOE O 440.1A, WORKER PROTECTION MANAGEMENT FOR DOE FEDERAL AND
CONTRACTOR EMPLOYEES (réef. 3). Table 1 shows how this rule integrates with other DOE
worker protection requirements and guidance.

To asss responsible employers with the integration objective, Appendix A provides a crosswalk for
the guidance in this Guide to 10 CFR 850 and the directives and guidance contained in DOE O 440.1A
and its Implementation Guides. Additionaly, Table 2 depicts the relationships between CBDPP
requirements and the ISM core functions.

Title 10 CFR 850 requires that specific CBDPP eements|i.e., 10 CFR 850.20(c)(1), 10 CFR
850.21(b)(1), and 10 CFR 850.24(a)(1)] be managed by a qudified individua [e.g., acertified
industria hygienist (CIH)]. This appliesto both DOE/NNSA contractor and DOE/NNSA responsible
employers. The CIH designation is one way to ensure that the manager possesses sufficient knowledge
of industrid hygiene. However, aCIH isnot required. Title 10 CFR 850 does not require the
responsible employer to formally demongrate that the quaified individua possesses qudifications
equivaent to a CIH. Each responsible employer isfree to make this determination about qualifications.
However, the rule indicates that a CIH is an example of aqudified individua so responsible employers
should designate ClHs or smilarly qudified individuas for this position. Practicaly spesking,

respons ble employers must have access to competent industria hygienists for the CBDPP to be
successful. Responsible employers should ensure that their indudtrid hygiene staffs—

. are adequatdly trained in the anticipation, recognition, evauation, and control of hazardous and
potentialy hazardous occupational exposures, and

. have the support necessary to maintain and enhance the saff’ s proficiency in indudtrid hygiene
through continued training, professona education, and professond activities (eg., the
professional certification process).

Because indudtrid hygienists have widdly varying backgrounds, experience, taent, and education, their
development programs should be individualized. Within the worker protection field, opportunities exist
for crosstraining among the various disciplines. For example, an indudtriad hygienist may benefit from
cross-training in hedth physics, environmenta protection, occupationd safety, and waste management,
aswdl as from management training in adminigration, budgeting, and srategic planning.

The industria hygiene aspects of the worker protection program should be directed by a senior
industrid hygienist with appropriate experience, who should report directly to a senior member of
management. A senior indudtrid hygienist is either certified in the practice of indudtrid hygiene by the
American Board of Industrid Hygiene (ABIH) or meetsthe ABIH requirements for certification. At a
minimum, a senior indugtrid hygienist must have a college or university degree in indudtrid hygiene or a
related scientific, engineering, or technical degree; specid sudies and training; and 5 years of full-time
employment in the professond practice of industria hygiene.
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Tablel. DOE Worker Protection Requirements and Guidance

STATUTES

Atomic Energy Act of 1954

Energy Reorganization Act of 1974

Department of Energy Organization Act of 1977
Energy Policy Act of 1992

42 USC Section 7274i, Program to Monitor Department of Energy Workers Exposed to

Hazardous and Radioactive Substances
Privecy Act of 1974

Freedom of Information Act of 1966
Americans with Disabilities Act of 1990

REGULATIONS

10 CFR 850, Chronic Beryllium Disease Prevention Program

10 CFR 835, Occupationa Radiation Protection

10 CFR 602, Epidemiology and Other Hedth Studies Financial Assistance Program
48 CFR 970, Department of Energy Acquisition Regulations

10 CFR 830, Nuclear Safety Management

10 CFR 820, Procedura Rulesfor DOE Nuclear Activities

10 CFR 708, DOE Contractor Employee Protection Program

10 CFR 707, Workplace Substance Abuse Programs at DOE Sites

DOE REQUIREMENTSIMPLEMENTED THROUGH CONTRACTS

DOE P 450.4, Safety Management System Policy
DOE M 411.1-1A, Safety Management Function, Responsihilities, and Authorities

Worker Safety Functions

DOE O 440.1A, Worker Protection Management for DOE Federa and Contractor
Employees

DOE M 440.1-1, Explosives Safety Manua

DOE O 442.1, DOE Employee Concerns Program

DOE O 440.2, Aviation

DOE O 225.1A, Accident Investigation

DOE O 231.1, Environment, Safety, and Health Reporting

Nuclear and Other Safety Functions

DOE O 420.1, Facility Safety

DOE 0 420.2, Safety of Accelerator Facilities

DOE 0 425.1A, Startup and Restart of Nuclear Facilities
DOE O 414.1A, Quadlity Assurance

DOE O 460.1A, Packaging and Transportation Safety
DOE-STD-1098-99, Radiological Control
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IMPLEMENTATION GUIDES

. DOE G 440.1-7A, Chronic Beryllium Disease Prevention Program

. DOE G 440.1-1, Worker Protection Management

. DOE G 440.1-4, Occupational Medica

. DOE G 440.1-3, Exposure Assessment

. DOE G 440.1-2, Congtruction

. DOE G 440.1-5, Fire Protection

. DOE G 440.1-6, Suspect/Counterfeit Items

. DOE G 421.1-1, DOE Good Practices Guide

. DOE G 441.1, Series 1 through 13, addresses various aspects of radiation protection
program management and adminigiration
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Table 2. Relationships Between 10 CFR 850 Requirementsand ISM Core Functions

ISM Core Functions

10 CFR 850 Define Scope | dentify Establish Perform Provide
Program Requirement of Work Hazards Controls Work Feedback

Baseline beryllium inventory U U

Hazard assessment U

Exposure limits

Action level U

Exposure monitoring

Exposure reduction and minimization

Regulated areas

Hygienefacilities and practices

Respiratory protection

Protective clothing and equipment

Housekeeping U

Release criteria

Waste disposal

Beryllium emergencies

Medical surveillance

Medical removal

Medical consent

c|jcj|jcj|c

Training and counseling

Warning signs and labels

cl|cjcjljcjljcjcjljcjcjljcjljcjcjjcyjclcyljcjyjcijcjgc
Cc

Recordkeeping and use of information

Performance feedback

All of the CBDPP requirements are mandatory, but the performance-based nature of the rule provides
for agraded gpproach to the development and implementation of many of the program eements.
Figures 1laand 1b are flowcharts that depict an example of implementing CBDPP requirements.
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Figure la. Example CBDPP Process.
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Figure 1b. Example CBDPP Process (continued).
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An indudtrid hygiene technician should have, at aminimum, a high school diploma, specid studies and
traning in thefidd of indugtrid hygiene, and 5 years of experience under asenior industrid hygienis.
Appropriate introductory-level college courses can serve as the equivaent of 1 year of experience, and
an gppropriate associate' s degree can serve as the equivaent of 2 years of experience. [Seethe ABIH
Bulletin, dated 4-13-97 (ref. 4) for detailed requirements for certification or eigibility for certification.]

DOE G 440.1-4, CONTRACTOR OCCUPATIONAL MEDICAL PROGRAM GUIDE FOR USE
WITH DOE O 440.1 (ref. 5), describes professiona qualifications for medicd staff (see Appendix A
for rlevant citations). In addition, the DOE “Indusirid Hygiene Functiond Area Qudification
Standard” (Rev. 1) may be used to establish the qudlifications of indugtriad hygienigts. This standard can
be found at—

http://cted.inel .gov/cted/qua std.html

aswell as under the designation, DOE-STD-1138-2000, on the DOE Technical Standards web site
at—
http:/Amww.eh.doe.gov/techstds/standard/standfrm.html

4. IMPLEMENTATION GUIDANCE

The following subsections contain supplementd explanations and examples of srategies for developing
and implementing specific e ements of the CBDPP.

4.1 Chronic Beryllium Disease Prevention Program

Title 10 CFR 850.10 requires responsible employers to ensure that a CBDPP is prepared and

submitted to the head of the appropriate DOE/NNSA fidd eement before beginning beryllium

activities, but no later than April 6, 2000 [10 CFR 850.10(a)]. A responsible employer is defined as

follows

. for DOE/NNSA contractor employees, the DOE/NNSA contractor office that is directly
responsible for the safety and health of DOE/NNSA contractor employees while performing a
beryllium activity or other activity & a DOE/NNSA facility;

. for DOE/NNSA employees, the DOE/NNSA office directly responsible for the safety and
health of DOE/NNSA Federa employees who are performing a beryllium activity or other
activity a a DOE/NNSA fecility;

. any person acting directly or indirectly for such office with respect to terms and conditions of
employment of beryllium-associated workers.

Theterms“employer” and “employers’ are used throughout this Guide to mean “responsible employer”
and “responsible employers’ as defined in 10 CFR 850.
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DOE N 440.1, INTERIM CHRONIC BERYLLIUM DISEASE PREVENTION PROGRAM, has
been superceded by the rule and canceled. Employersinitidly covered by DOE N 440.1 should
experience no interruption of beryllium activities under their approved CBDPP required by either the
Notice or therule. Employers may wish to smply revise and refine the CBDPP that was developed in
response to DOE N 440.1 to conform to therule. If the CBDPP has separate sections addressing the
activities of multiple contractors at the facility, the head of the DOE/NNSA field e ement must designate
asingle DOE/NNSA contractor to review and approve the sections prepared by other contractors, so
that a single consolidated CBDPP for the facility is submitted to the head of the DOE/NNSA field
element for review and gpprova [10 CFR 850.10(a)(2)].

The head of the appropriate DOE/NNSA field element must review and approve the CBDPP [10 CFR
850.10(b)]. Thefidd dement should have, or should have accessto, aqudified individud to assst in
reviewing the technica features of the CBDPP (see section 3 of thisGuide). Theinitid CBDPP and
any updates are deemed approved 90 days after submission if they are not specifically gpproved or
rejected by DOE/NNSA earlier. Each employer must furnish a copy of the approved CBDPP, upon
request, to the DOE Assistant Secretary for Environment, Safety and Health or designee, DOE/NNSA
program offices, and affected workers or their designated representatives.  Employers must submit an
update of the CBDPP to the head of the appropriate DOE/NNSA field element for review and

approval whenever a significant change or sgnificant addition to the CBDPP is made or a change of
contractors occurs.

“Sgnificant change or addition” is a performance-based term. Refer to section 2 of this Guide for a
discussion of performance-based terms in the context of a performance-based rule such as 10 CFR
850. The employer and the head of the DOE/NNSA field lement determine, based on hazard
assessments, if changes or additions are sgnificant enough to warrant changing the CBDPP. The
employer must submit to the head of the DOE/NNSA field dement for approva only those sections of
the CBDPP that have changed.

Due to the wide range of beryllium activities subject to 10 CFR 850 and the variety of control methods
used to ensure compliance, no specific criteriaexist by which DOE can predetermine whether a change
to the CBDPP isrequired. Factors that should be considered include the following:

. mission changes, such asin—
- amount of beryllium,
- processes and work practices,
- control systems,
- form of beryllium,
- number of beryllium-associated workers, and
- presence of beryllium in occupied aress,

. medica survelllance findings of sengtization and disease;

. performance indicators, such as—
- individual and group exposures,
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- occurrence trends determined from analyses of Occurrence Reporting and Processing
System (ORPS) reports,

- medicd trends from beryllium registry studies,

- exposure trends, and

- individua occurrences;

. adminigrative congderations, such as—
- worker awareness of conditions and controls,
- level of management oversight of routine and nonroutine work activities involving
beryllium,
- sufficiency of monitoring programs, and
- completeness and retrievability of records;

. other factors that would affect full compliance with the CBDPP.

The head of the DOE/NNSA fidd dement must review the CBDPP at least annudly and, if necessary,
require the employer to update the CBDPP.

If an employer employs or supervises beryllium-associated workers represented for collective
bargaining by alabor organization, the employer must give the labor organization timely notice
concerning development and implementation of the CBDPP and any revisons. However, DOE
promulgated 10 CFR 850 pursuant to the Agency’ s authority under section 161 of the Atomic Energy
Act to prescribe such regulations as it deems necessary to govern any activity authorized by the Atomic
Energy Act, specificaly including standards for the protection of hedlth and the minimization of danger
to life or property [42 U.S.C. section 3301(i)(3) and (p)]. DOE has concluded that thereisa
compelling need for the CBDPP requirementsin the regulation in order for DOE to meet its obligation
under the Atomic Energy Act to protect the health of its employees and other workers at DOE/NNSA
facilities. For this reason, the regulatory requirements of this regulation will apply by operation of law to
DOE contracts. This meansthat DOE’ s decisonsin the rule regarding the minimum requirementsin the
regulation are non-negotiable and may not be waived. However, the regulation does not preclude all
collective bargaining on other matters related to beryllium exposure protections. For example, DOE's
objectives of controlling worker exposure to airborne beryllium and obtaining better exposure data
would be defeated if the minimum accuracy of monitoring were subject to collective bargaining.

Smilarly, parties are free to collectively bargain dricter standards for worker protection. Further, some
regulatory provisions, such as the requirement for a beryllium exposure reduction and minimization
provison in an employer’s CBDPP, are performance-based and alow for negotiation between the
employer and employee representatives. Where workers are represented for purposes of collective
bargaining, in the absence of awaiver of the union’ srights, an employer violates that duty to bargain by
ether (1) unilateraly changing conditions pertaining to workplace exposure to beryllium without notice
and bargaining to a good-faith impasse with the collective-bargaining representative of its workers or
(2) subgtantialy and materialy modifying any collective-bargaining agreement regarding workplace
beryllium practices without the agreement of the labor organization.
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Title 10 CFR 850.11 establishes CBDPP requirements. DOE’s Acquisition Regulation (48 CFR 970)
requires DOE/NNSA contractors to comply with gpplicable safety and hedlth, public protection, and
restoration of the environment requirements in Federd rules. Title 10 CFR 850 is an gpplicable hedth
and safety regulatory requirement; it therefore gpplies to DOE contracts and, as such, is not subject to
the Work Smart Standards program or similar processes. The CBDPP must specify the existing and
planned operationa tasks that are within the scope of the CBDPP.

The CBDPP must augment and, to the extent feasible, be integrated into the existing worker protection
programs that cover activities a the facility. The detail, scope, and content of the CBDPP must be
commensurate with the hazard of the activities performed. In al cases however, the CBDPP must
include formd plans and measures for maintaining exposures to beryllium at or below the permissble
exposure leve prescribed in 10 CFR 850.22 and for complying with the medical, counseling, and
recordkeeping provisions of 10 CFR 850 for workers with past exposure, or potential exposure, to
beryllium at DOE/NNSA facilities. In addition, the CBDPP must satisfy each of the specific program
requirements of subpart C of the rule and must contain provisons for—

. minimizing the number of workers exposed and potentidly exposed to beryllium;
. minimizing the number of opportunities for workers to be exposed to beryllium;

. minimizing the disability and lost work time of workers due to chronic beryllium disease (CBD),
beryllium sengitization, and associated medica care; and

. setting specific exposure reduction and minimization goals thet are gppropriate for the beryllium
activities covered by the CBDPP to further reduce exposure below the permissible exposure
limit (PEL) prescribed in 10 CFR 850.22.

Table 3 provides specific criteriafor including e ements in the CBDPP. As shown in the beryllium
operationg/locations column, certain CBDPP dements must be included regardless of the exposure
level. Examplesinclude basdine inventory, hazard assessment, and initid exposure monitoring. Other
specific eements of the CBDPP must be included at exposure levels meeting or exceeding the action
level. Examples include periodic monitoring, regulated areas, and hygiene facilities and practices. At
exposure levels below the action leve, less formdlity is required and sound judgment is essentid in
congdering further reduction and minimization efforts. Section 4.2.5 provides more detailed guidance
on exposure reduction and minimization.

Title 10 CFR 850.12 requires employers to manage and control beryllium exposuresin al activities
congstent with the gpproved CBDPP Plan. The rule prohibits the following:

. any DOE/NNSA or DOE/NNSA contractor employee from taking any action inconsistent with
10 CFR 850, an approved CBDPP, or any other Federal statute or regulation concerning
beryllium exposures a DOE/NNSA facilities,



DOE G 440.1-7A 15
01-04-01
Table 3. Levelsat Which the Provisions of the CBDPP Apply
Worker Exposureor Potential Exposure
Provision Leves[8-hr time-weighted average (TWA)]
Be Operations/ > Action >PEL
Locations! Leve (8-hr TWA)
Baseline Inventory (850.20) X
Hazard Assessment (850.21) X
Initial Exposure Monitoring (850.24) X
Periodic Exposure Monitoring (850.24) X
Exposure Reduction and Minimization (850.25) X2 X3 X4
Regulated Areas (850.26) X
Hygiene Facilities and Practices (850.27) X
Respiratory Protection (850.28) X5 X
Protective Clothing and Equipment (850.29) X8 X
Housekeeping (850.30) X7
Release Criteria (850.31) X389
Medical Surveillance (850.34) X1
Training and Counseling (850.37) X
Warning Signs (850.38) X

o o0~ WN

10

11

Wording initalics is different from the corresponding wording in the same table (Table 8, page 68863) of the
rule’s preamble in response to comments to improve accuracy and clarity.

Appliesto beryllium operations and other locations with the potential for beryllium exposure.

Employers must implement actions for reducing and minimizing exposures, if practicable.

Employers must establish aformal exposure reduction and minimization program, if practicable.

Employers must reduce exposures to or below the permissible exposure limit (PEL).

Employers must provide respirators when requested by the worker.

Employers must provide protective clothing and equipment where surface contamination levels are above

3 ug/100 cn? and when requested by the worker.

Housekeeping efforts must maintain removable surface contamination at or below 3 pug/100 cn? during non-
operational hours.

Removable contamination of equipment surfaces must not exceed 0.2 jug/100 cm? when released to the public
or for non-beryllium use.

Removable contamination of equipment surfaces must not exceed 3 pg/100 cm? when released to other
beryllium handling facilities.

Employers must provide medical surveillance for all beryllium-associated workers who voluntarily participate
in the program.

Training isrequired for al workers who could be potentially exposed. Counseling must by offered to beryllium-
associated workers diagnosed with chronic beryllium diseaseor beryllium sensitization.
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» theinitiation of any task that is outside the scope of the CBDPP and that involves potentia
exposure to arborne beryllium until an updated CBDPP is approved by the head of the
DOE/NNSA field element. (In the event of an unexpected Situation, the head of the DOE/NNSA
fidld dement may approve the task before the CBDPP is updated.)

Title 10 CFR 850 takes a performance-based approach to implementation, and employers are given
|etitude in choosing the best implementation adternatives for incluson in their CBDPPs. Therule does
not preclude employers from taking any actions they deem necessary to protect the safety and hedlth of
workers. Nothing in 10 CFR 850 reduces the responsibilities of DOE/NNSA officials under the
Federal employee occupationa safety and health program required under 29 CFR Part 1960, “Basic
Program Elements for Federal Employee Occupationa Safety and Health Programs and Related
Matters,” and related DOE directives.

Title 10 CFR 850.13 requires full compliance with the rule no later than January 7, 2002. DOE will
enforce CBDPP requirements through contractua remedies, including contract termination or reduction
infee. Title 10 CFR 850.5 permits any adversaly affected person to refer a dispute regarding
compliance with the rule to the Office of Hearings and Appedls for resolution. Employees represented
by alabor organization must, however, exhaust any grievance-arbitration procedure that is available for
resolving disputes over terms and conditions of employment before filing a petition for relief with the
Office of Hearings and Appedls.

4.2 Specific Program Elements

Subpart C of 10 CFR 850 contains 21 sections that congtitute the required elements of an acceptable
CBDPP.

4.2.1 Basdline Beryllium Inventory

Title 10 CFR 850.20 requires employers to develop a basdine inventory of the locations of beryllium
operations and other locations of potential beryllium contamination and identify workers exposed or
potentialy exposed at those locations. Employers must review current and historical records, conduct
interviews with workers, conduct beryllium sampling (air, surfaces, and bulk), and document
characteristics and locations of beryllium at the facility. In addition, a qudified individud must manage
the basdline beryllium inventory (see section 3 for adiscusson of “qudified individud”). Employers
must ensure that individuals assigned to inventory tasks have sufficient knowledge and experience to
perform such tasks properly [10 CFR 850.20(c)(2)].

Basdine inventory and sampling are the first gepsin determining potentid beryllium exposures. The
basdine inventory and sampling should provide an inventory of activities that may generate hazardous
exposures and alist of the potentidly exposed workers, preliminary exposure monitoring data, and
preliminary exposure profiles of any smilarly exposed group of workersthat may exist. Included in the
inventory is a comprehensive listing of locations where beryllium is located or supected. The desired



DOE G 440.1-7A 17
01-04-01

outcome is a complete inventory of available information on workers, tasks, materias, and locations
that can be reviewed to identify the potentid beryllium hazards. Theinventory is essentid for
determining locations that require posting, establishing beryllium-regulated areas, conducting work
planning, and establishing standard operating procedures that result in adequate and appropriate
worker protection from beryllium hazards. Thisinformation aso is vitd in identifying workers who may
have had past exposures and must be offered medica survelllance (10 CFR 850.34), and if possible, in
linking their exposures, tasks, and hedth outcomes.

4.2.1.1 RecordsReview

Employers should conduct the records review before performing characterization activities
(i.e, sampling). Recordsreview isthefirst sep in developing a basdine inventory and is particularly
important for inactive and abandoned facilities that have not recently operated.

Employers should identify al sources of available information about the current and former presence
and use of beryllium on gte. Thismay include collection of the following information sources to the
extent they are rdlevant and avallable:

» rodersof past and present workersin facilities with known usage of beryllium,
e procurement documents,

*  ORPS reports and Computerized Accident/Incident Reporting System (CAIRYS) reports,
* inventory records,

*  processflow diagrams,

e dStemaps,

e exposure monitoring data,

»  surface monitoring deta,

*  exiding hazard andyd's documentation,

o SAety Andysis Reports (SARS),

* reportsof hedth studies,

e standard operating procedures,

» fadlity operaing manuds,

e (OSHA 200 logs, and

»  office correspondence.

Employers should review these records to identify the locations or potentia locations of beryllium, the
form and quantity of beryllium materias or contamination, and facility aress with the potentia for
beryllium exposures or contamination. Many of these records may no longer be available a some
DOE/NNSA facilities (e.g., facilities that have been shut down or abandoned), but may be available at
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DOE headquarters and Federa and other records collection centers. Employers should clearly
document any gaps in beryllium-related information, so that employee interviews and sampling activities
can be organized to focus on these areas.

Most DOE/NNSA facilities have a records manager who can assist in locating beryllium-relevant
records. Records managers know what records collections are available and how to access those
records. Thisassgance is especialy important for identifying and obtaining historica records that have
been placed in archives or records holding areas. Federa agencies are required to group and store
records according to categories, referred to as schedules. Two schedules likely to contain information
on beryllium are the Medicine, Hedlth, and Safety Schedule and the Materid Accountability Schedule.
Other schedules may aso contain information on beryllium due to the congderable variability in how
different individuals chose to categorize smilar records. Some DOE/NNSA facilities have extensve
and well-indexed beryllium-relevant records. Oak Ridge, for example, has made available more than
9,000 searchable beryllium-relevant records at the following web ste:

http:/Amww.oakridge.doe.gov/FoiaBeryllium.htm

DOE headquarters Office of Records, Research, Data and Access, EH-64, provides finding and
research aids for awide variety of subjects at the following web site:

http://Aww.eh.doe.gov/workstation/

The EH-64 web Site includes descriptions of collections of beryllium-reevant records stored a
locations around the country and an indexed collection of key beryllium-relevant records (including a
description of the records) maintained at DOE headquarters.

4.2.1.2 Employee Interviews

Employers should develop an initid list of employeesto interview based on results of the facility records
review. Interviews should initidly target both current and retired employees who have worked in a
facility that contained beryllium operations and employees whose work involved storage and
transportation of beryllium materials. This aso includes workers who were involved in post-operationa
activities in which exposure to remaining inventory or resdud beryllium was possible (e.g., maintenance
workers performing routine survelllance in a shutdown contaminated facility). Workers often know of
past beryllium activities for which no records exig.

Aninitid list of employees may include project managers, engineering support personnd, safety and
hedth saff, and workers. Workers may include employees performing beryllium machining, cutting,
hest treting, cagting, or welding; decontamination of beryllium-contaminated equipment or facilities;
maintenance of beryllium-laden plenums or ventilation ducts, quality assurance of purchased beryllium
materids, or other beryllium-related job duties.


http://www.oakridge.doe.gov/Foia/Beryllium.htm
http://www.eh.doe.gov/workstation/
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Employers should ensure thet interviews are well organized and systematically conducted. Results must
be documented as beryllium inventory information, congstent with the recordkeeping requirements of
the rule (see section 4.2.19). Also, interviews should attempt to substantiate beryllium-related
information gained from records reviews, aswdl as address missing information. Employers should
solicit the following information during employee interviews to help develop a comprehensive beryllium
inventory:

* information to fill ggps that are evident from records review activities,
» undocumented beryllium activities,

* undocumented incidents that involved beryllium or that occurred in areas where beryllium was
used,

»  work practices and associated controls used to minimize beryllium exposures, and

» fadility modifications involving beryllium operations for which as-built drawings do not exis.
4.2.1.3 Sampling and Analysis

Employers must conduct sampling to determine the presence or absence of beryllium materids, surface
contamination, or airborne particulates [10 CFR 850(b)(4)]. A sampling and andysis plan may hepin
organizing and managing the survey. The amount of detail necessary in the plan will depend on the
sampling Strategy to be used and the Sze and complexity of the areato be covered. At aminimum, the
plan should address the following:

»  where samples are to be taken, based on where beryllium was stored, transported, and used at the
facility, aswell as consgderation of ventilation and airflow patterns and worker movement patterns;

*  how many samples are to be collected, based on the number of potentia exposure locations,

*  how the samples will be collected and andyzed, including the air, surface, and bulk sampling
methods;

» datigticad methods that will be used to ensure confidence and representativeness of sample results;
and

» the persona protective equipment (PPE) and procedures that will be used to protect personnel
performing sampling activities.

DOE does not intend for employers to sample locations that are not likely to present a reasonable risk
of beryllium exposure based on the inventory. Personnd who conduct the sampling should be
acquainted with the building structure and function prior to collecting any samples. These personnd
should conduct a building “wak-through” to supplement existing process knowledge and other
pertinent information gained from facility record reviews and employee interviews. Personnd involved
in abuilding “wak-through” should be adequately protected againgt beryllium exposures.
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Employers should use knowledge gained from the building “wak-through” and other basdline inventory
activities to sdlect sampling areas tha provide the greatest potentia for harboring resdud beryllium
materids, contamination, or airborne particulates. Table 4 provides examples of building areas that
may have a high potentid for beryllium contamination that, if found to be contaminated, may be
candidate areas for hazard assessment if the areas are expected to be disturbed.

Sampling activities should include a sufficient number of samplesto ensure at least a 95 percent
datistical confidence level that the results represent the sample population. Two good references for
obtaining techniques for gpplying datistica principles to sampling are—

*  American Indudtrid Hygiene Association (AIHA) “A Strategy for Assessing and Managing
Occupationa Exposures,” second edition (ref. 6); and

» Nationd Inditute for Occupationd Safety and Hedlth (NIOSH) “Occupationa Exposure Sampling
Strategy Manud” (ref. 7).

Examples of sampling and andysis plans used for hazard assessment et DOE/NNSA sites can be found
on the web page for the CBDPP Implementation Tool Kit at—

http:/Amww.eh.doe.gov/befitk.html-ss
The basdine inventory must include surface, air, and bulk sampling [10 CFR 850.20(b)(4)]. Inthis
Guide, sections 4.2.4, “ Exposure Monitoring,” and 4.2.10, “Housekeeping,” address anaytical
methods for routine sampling and andyss of these media. These andytica methods aso should be
gpplied to the basdine inventory.

4.2.1.4 Basdline Inventory Documentation

Employers must document results of the basdline inventory [10 CFR 850.20(a)(3)], so it can be used to
support other CBDPP activities. Thisincludes, at aminimum, the following dements:

* higtorica data on the locations where beryllium was processed, stored, or otherwise present
(which should include information obtained from interviewing current employees and retirees);

» alig of areas where beryllium is currently used or stored, and where beryllium was confirmed not
to be present;

» alig of areas where beryllium surface or ar contamination was found to exist; and

» thequantity and characterigtics (chemical form, physica form, and morphology) of the beryllium
found.


http://www.eh.doe.gov/be/itk.html-ssi
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Table 4. Examples of Potential Beryllium Contamination Areas
Building Area Potential Area of Be Contamination
Floor Corner of room where dust accumulates
Traffic areatraversed by beryllium workers
Area under an object not routinely cleaned
Celing Tile Area adjacent to supply and exhaust ventilation system

registers

Areaabove beryllium processing area

Process Equipment

Motionless air areas that accumul ate dust

Hidden surfaces not routinely cleaned

Internal Areas Areabehind book shelf
Areaunder cabinet drawer
HVAC System Motionless air areas where dust accumul ates

Areaat thetop of air ducts

Access flanges

Mechanical areas associated with motors and blowers

Miscellaneous Horizontal Surfaces

Door jambs

Elevated window sills

Areaat thetop of light fixtures

Areaat the top of girders or other structural members

4.2.2 Hazard Assessment

Title 10 CFR 850.21(a) requires employers to conduct a beryllium hazard assessment if the basdline
inventory establishes the presence of berylliumin an area. This requirement alows each employer the
flexibility to determine the gppropriate risk-based approach for assessing beryllium-related hazards.

Because the CBDPP is designed specificaly to prevent CBD in workers, the hazard assessment isthe

mechanism for determining and documenting the potentia exposure of workers to airborne beryllium.

The hazard assessment must include andlysis of exigting conditions, exposure data, medica surveillance
trends, and the exposure potentia of planned activities [10 CFR 850.21(a)].

Employers should exercise caution in relating previoudy existing sampling data to current operations
and activities because working conditions affecting potential beryllium exposure may have changed.
Employers must prioritize exposure determinants and characteristics, as well as the exposure potential

of activities, 0 they can evauate activities with the greatest risks of exposure first [10 CFR 850.21(a)].
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4.2.2.1 Beryllium Hazard Considerations

CBD is caused by the deposit of respirable beryllium particlesin the lung. The degree of hazard isa
function of the differing toxicity of the various forms of beryllium and of the type and magnitude of
beryllium exposure (see 10 CFR 850 preamble, section 1.C.3. for discussion). The chemica form,
physica form, and morphology of beryllium are important in determining its toxicity.

Researchers believe that beryllium oxide may be the primary chemica form of beryllium that causes
CBD. Paticesinitidly generated as metdlic beryllium develop a coating of beryllium oxide because
amdl beryllium metal partides readily oxidize in ambient ar. The beryllium oxide coating of respirable-
sze beryllium meta particles makes up 25 to 30 percent of the particle by weight. Beryl and other ores
contain beryllium glicate; mining and milling of these materias has not been associated with disease.

The physicd sze of the beryllium particle most likely is akey determinant of toxicity because it
determines whether the beryllium particle will depost in the lung. However, the CBDPP action level
and PEL, aswdl| asthreshold limit vaues (TLV) established by the American Conference of
Governmentd Industrid Hygienists (ACGIH) and other exposure limits for beryllium, are based on tota
arborne beryllium particles. Higtoricdly, exposure limits for beryllium have been near the detection
limits of sampling and andyticad methods so that monitoring only the respirable fraction has not been
practicd. Investigations are underway to determine whether exposure to respirable beryllium particles
is abetter indicator of risk than is exposure to total beryllium particles. Employers should, where
practicable, characterize the particle Sze distribution of beryllium particles to which workers are
exposed as part of the beryllium hazard assessment. Exposure to the respirable fraction of beryllium
particles may prove to better correlate with medica surveillance results than does totd beryllium
exposure and may be the basis for future standards. Appendix B discusses beryllium particle sze and
particle number risk factors and provides information about particle Sze-sdective sampling methods. In
addition, the following references provide information about Sze-sdective sampling:

*  ACGIH monograph, “Particulate Size-Sdlective Sampling for Air Contaminants,” (ref. 8); and

e ACGIH *Air Sampling Ingruments for Evauation of Atmospheric Contaminants,” Part |, Section
E, “Measurement and Presentation of Aerosol Size Didtributions’ (ref. 9).

Other determinants of hedth hazard, in addition to the chemica form, physical form, and morphology of
the beryllium, are the likdihood that the beryllium will become airborne and the frequency and
meagnitude of exposure.

4.2.2.2 Performing Beryllium Hazard Assessments
Title 10 CFR 850.21(b) requires employers to ensure that the hazard assessment is managed by a

quaified individua (see section 3 for adiscussion of “qudified individud™) and performed by individuas
with sufficient knowledge and experience to perform hazard assessments properly. Employers should
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condgder usng amultidisciplinary team to perform the beryllium hazard assessment. Actud compaosition
of the team will vary depending on the beryllium hazards present and the pecific beryllium activity being
assessed, but should include—

* personne who are knowledgesble of the facility’ s support systems (e.g., mechanica, eectrical,
and physicd security);

*  operations personne who are knowledgegble of the facility’s activities,

* environment, safety, and hedth (ES&H) professonds (e.g., occupationd safety, fire protection,
emergency management) who are technicaly qudified to perform hazard assessments and who are
familiar with the hazards of beryllium work; and

»  workerswho are familiar with the facility and who are experienced in beryllium activities.

Clear roles and responsbilities, authorities, and a chain of command should be established and
communicated to each team member.

Employers should ensure that the hazard assessment for each beryllium activity takes into account—
» the quantities (actud and potentia), chemica and physical forms, and morphology of the beryllium;
« thelocaion of the beryllium;

» thetypesof eventsthat can lead to beryllium exposures and contamination, including normal
activities and potentia beryllium emergencies,

» thepotentid for worker exposure and surface contamination;

« the population of workersthat potentialy can be exposed and areas that potentialy can be
contaminated; and

« theanticipated potentia levels of exposure and surface contamination resulting from both normal
activities and potentia beryllium emergencies.

Short-term exposures contribute significantly to individuals total doses (see 10 CFR 850 preamble,
section 1.C.3.) and therefore may be important to assess in order to identify the highest priority activities
to control. Employers should aso consider other routes of exposure that might not be measured by a
breething zone sample. For example, aworker with beryllium contamination on his or her deeve could
brush the deeve againg his or her nose, resulting in an inhaled dose that would not be captured in a
bresthing zone sample.

Hazard assessments should aso meet requirements, such as those in DOE O 440.1A, paragraph 4(i),
and should be integrated with work planning activities to ensure that controls for the potentid exposures
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of planned work tasks (e.g., maintenance, repair, equipment modifications) are addressed in the
gpecific work plans for those tasks.

Title 10 CFR 850.30, in addressing surface contamination, addresses removable surface contamination
only. Surface wipes will not detect beryllium that is difficult to remove, sealed beneeth paint, or
embedded in building materials. Such beryllium, which is not detectable by surface wipes, could
potentialy become airborne during decontamination and decommissioning (D& D) or remodeling
operations. Methods suitable for difficult-to-remove beryllium should be used in addition to surface
wipes when identifying potentia beryllium hazards for planned demoalition, resurfacing, remodding, or
other operations that will significantly disturb structures or building materials. Section 4.2.1 provides
guidance on using other sources of information (such as worker interviews and records reviews) to
identify locations where beryllium may be present on surfaces from prior beryllium activities.

Rigorous exposure assessment is essentid for effective hazard assessment. Exposure assessment
should be carried out according to a plan that uses satistical principles to determine meaningful
sampling regimens and presentation of sampling results. Results should be presented using Statistical
tools that aso describe the uncertainty, variability, and level of confidence in the results. Employers
may select from various statistica tools, which isin keegping with the performance-based nature of

10 CFR 850.30. Therationde for the statistical tools that are used should be included in the CBDPP.
Examples of datistical tools used for hazard assessment at DOE/NNSA sites can be found on the web
page for the CBDPP Implementation Tool Kit at—

http:/Amww.eh.doe.gov/befitk.html-ss
Two good references for gpplying statistica principles to assessng beryllium exposure are—
* AIHA “A Strategy for Assessing and Managing Occupationa Exposures’ (ref. 6), and

*  NIOSH *Occupationa Exposure Sampling Strategy Manud” (ref. 7).

Hazard assessments should include a method of identifying and prioritizing beryllium activities with the
greatest exposure risk. An example of asmple method for ranking the hazards of beryllium activities
based on potentia beryllium airborne concentrations is presented in Tables 5 and 6.


http://www.eh.doe.gov/be/itk.html-ssi
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Table5. Hazard Rankingsfor Known Airborne Beryllium Concentrations

Airborne Be <0.01pg/m* | 0.01 ugm*to 0.2 0.2 ug/m?* to >20
Concentration pg/m? 2.0 pg/n? ug/m?
Level of Hazard 0 1 2 3

Note: Action leve is0.2 pg/nm?. All levels are 8-hour TWA.

Employersin this example must identify and prioritize activities based on the potentid for generating
dug that contains beryllium. Thisexampleis useful in anticipating the levels of airborne beryllium that
may be created and may need to be controlled for activities, such as equipment decontamination.
Table 5 presents an example of ranking the level of hazard of different levels of arborne beryllium, and
Table 6 presents an example of ranking the facility areas based on the magnitude of dust genertion.

Table 6. Hazard Ranking Based on M agnitude of Dust Generation

Cleanliness Leve of Hazard
Low Dust Moderate Dust High Dust
of the Area i . )
Generation Generation Generation
Assumed Clean 0 0 1
Probably Clean 0 1 2
Possbly Contaminated 1 2 3
Probably Contaminated 2 3 3

Note: The hazard ranking is based on the anticipated level of contamination in buildings. The
anticipated level of contamination should be based on the process knowledge review of each building,
facility, or area. The cleanliness categories are defined as follows.

e Asumed Clean:
- areas where beryllium processing was never conducted,

- ar spaces and ventilation systems that are not shared with rooms used for beryllium processing,

aress that beryllium workers did not visit unless fully decontaminated, and

areas with no other known routes of contamination.

«  Probably Clean: areaswhere beryllium processng was never conducted, but the possibility for
cross-contamination from beryllium areas exists through shared air Spaces, shared ventilation
systems, and cross-contamination by beryllium workers.
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* Possbly Contaminated: areas that appear to have a direct connection to a beryllium processing
area or where smd| quantities of beryllium were handled.

»  Probably Contaminated: areas where beryllium processng was conducted and the probability for
contamination is conddered high.

Low dust generation is expected in Situations smilar to office work or routine passage (e.g., waking)
through an area. Moderate dust generation is expected in Stuations Smilar to manua work or moving
furniture. High dust generation is expected in Situations Smilar to D& D work, machining, aggressive
cleaning, or the dismantling of equipment. For example, if the areais assumed to be clean before D& D
operations begin and the initid activity will be moving furniture, the preliminary hazard ranking would be
zero, or an expected exposure of lessthan 0.01 pg/m?. However, if the areais assumed to be probably
contaminated and most equipment therein will be dismantled, the preiminary hazard ranking is 3, or an
expected exposure of greater than 2.0 ug/me. Asthe actua operations begin, air samples must be
taken and analyzed, and the hazard rankings periodically adjusted according to the results.

4.2.3 ExposureLimit and Action Level

Under the requirements of 10 CFR 850.22, employers must ensure that no worker is exposed to an
arborne concentration of beryllium greater than the PEL that OSHA established in 29 CFR
1910.1000, Subpart Z, “Toxic and Hazardous Substances,” Table Z-2 (ref. 10). OSHA’s current
PEL is 2.0 ug/m? as an 8-hour time-weighted average (TWA). Title 10 CFR 850.22 will automatically
adopt any new PEL that OSHA sets. The exposure is to be measured by a persona monitor in the
worker’s breathing zone, which is defined as *a hemisphere forward of the shoulders, centered on the
mouth and nose, with aradius of 6 to 9 inches” The TWA isthe worker’ s average airborne exposure
in any 8-hour work shift of a40-hour workweek. Employers should use the methods in the OSHA
Technical Manud, Section 11, Chapter 1, Appendix 11:1-6 (ref. 11) to calculate TWAS from sample
results for comparison with the PEL. DOE’s ORPS, described in DOE O 232.1A, OCCURRENCE
REPORTING AND PROCESSING OF OPERATIONS INFORMATION, and detailed in DOE M
232.1-1A, section 9.3, Group 3A, requires the reporting of beryllium exposures to workers that
exceed the PEL.

Title 10 CFR 850.23 sets an action level of 0.2 ug/m? as an 8-hour TWA as measured in the bresthing
zone of the worker by persona monitoring. See Table 3 for CBDPP provisons required at the PEL
and the action leve.

4.2.4 Exposure Monitoring
Title 10 CFR 850.24 establishes requirements for initid monitoring to characterize potentia exposures

and requirements for periodic exposure monitoring for workers in areas where airborne concentrations
of beryllium are a or above the action level. Exposure monitoring isimportant for determining the
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worker exposure levels, the continuing effectiveness of exposure controls, and whether other controls
and worker protections are needed.

Only airborne concentrations in the breathing zone are considered for purposes of exposure monitoring.
Surface sampling is not gppropriate for estimating exposures but is useful for evauating process control
and cleanliness and for determining suitability for release of equipment (see sections 4.2.10 and 4.2.11).
Title 10 CFR 850.24 does not address areaar monitoring because area air monitoring results cannot
be used to represent persond exposure. Areaar monitoring may be useful in conjunction with
persond ar monitoring when characterizing potential worker exposures and when evauating the
effectiveness of process controls. When used for this purpose, area monitors should be placed aong
the expected path of exposure where the beryllium concentration is expected to be equal to or greater
than the worker’ s potentid exposure. Employers should keep in mind the difficulty of anticipating the
actud path of exposure when interpreting areaair monitoring results. Areaar monitoring may provide
information about the source of potentid exposures, and it may give additiond data about variaionsin
exposure over the course of the work shift.

Breathing zone samples should not be reported as adjusted by protection factors for samples taken
while the worker was using respiratory protection. Thisis the same gpproach that OSHA usesto
demonstrate compliance with OSHA regulations. It permits worker protection professonasto
compare and consolidate different sets of breething zone results. The type of respiratory protection and
its protection factor should be noted with the sample results.

Severd sources are available for assstance in developing an exposure monitoring strategy (seerefs. 6
and 7). Linksto additiona sources and examples of monitoring strategies and procedures are included
on the web page for the CBDPP Implementation Tool Kit at—

http:/Amww.eh.doe.gov/befitk.html-ss

One common element among the referenced materid is the development of a beryllium exposure
assessment plan.  An effective exposure assessment plan uses Satisticd principles to determine the
maost meaningful monitoring regimen and the most meaningful presentation of monitoring results. The
exposure assessment plan answers such questions as the following:

*  Which employeeswill be sampled?

»  Wherewill the sampling device be located?

*  How many sampleswill be collected each shift?

*  How long will the sampling intervd be?

e How many periods during the day should be sampled?
*  How many workdays during the year will be sampled?


http://www.eh.doe.gov/be/itk.html-ssi
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Such an assessment plan is an important piece of the overal CBDPP, and it is helpful in—

» identifying dl potentid beryllium exposures,

»  ranking exposure hazard potentid;

* identifying potentialy exposed workers,

e monitoring to characterize exposures,

*  documenting, communicating, and keeping records of monitoring results;
*  determining the frequency of monitoring; and

*  edablishing mechanisms to initiate additionad monitoring following changes in processes, production
levels, materids, controls, work practices, or personnel.

The exposure assessment plan should contain an exposure matrix for dl beryllium activities and different
forms of beryllium at the facility. Such amatrix isa useful tool for communicating the ranking of
exposure potential. Non-routine operations, such as maintenance, repair, cleaning, and D&D, generate
some of the highest potentia exposures to beryllium.

At the Rocky Hats site, the Beryllium Exposure Assessment Plan includes the following:

»  basdine characterization and inventory for affected work aress,
*  hazard assessment and risk ranking documentation;
» lig of employees or job classifications potentialy exposed to beryllium during work activities,

*  exposure assessment strategy for characterizing the potentid for exposure, including the type of
monitoring, the number of workers to be monitored, the frequency and duration of monitoring, and
the supporting retionde;

e additiona monitoring considerations to address changes in processes, controls, work practices,
personnel, and upset or emergency conditions;

e communication of exposure monitoring results to workers and managemernt;
e documentation and recordkegping requirements; and
e deription of sampling and anaytical methods.

More details about the Rocky Hats approach, including their related beryllium risk assessment matrix,
can be found in the CBDPP Plan document that was prepared in response to DOE N 440.1. That
document can be found at—
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http:/Aww.eh.doe.gov/be/Tools.html

A generd requirement of 10 CFR 850.24(q) is that exposure monitoring be managed by a qualified
individud (eg., aCIH) and performed by individuas with sufficient industria hygiene knowledge and
experience.

4.2.4.1 Initial Monitoring

Title 10 CFR 850.24(b) requires employersto perform initiad monitoring for al areas that may have
arborne beryllium, asindicated by the basdline inventory and hazard assessment. Theseinitia exposure
data are necessary for determining compliance with the PEL, exposure level status with respect to the
action leved, and the extent to which many of the provisons of 10 CFR 850 must and should be
implemented. The qudified individual who manages the exposure monitoring, under DOE’s
performance-based gpproach, may determine the best monitoring Strategy for a particular facility or
operation; however, the strategy must be satisticaly based and must provide enough samplesto
adequately characterize exposures.

Many employers throughout DOE/NNSA have dready conducted initid monitoring as part of thelr
implementation of the CBDPP required by DOE N 440.1. Therefore, employers can useinitia
monitoring data collected within 12 months prior to the effective date of 10 CFR 850 to satisfy the
initid monitoring requirement. Such previous results would only be vaid, however, if conditions
affecting the beryllium have not changed.

The details of the initid exposure monitoring gpproach are lft to the discretion of the employer and the
qudified individua who manages the expasure monitoring. An acceptable gpproach would include the
following.

*  All operations and job tasks should be characterized for both full shift and potentia pesk
eXposures.

*  New operations, or those recently modified or previoudy uncharacterized, will likely require the
mogt intengve initid exposure evauation.

»  Persond monitoring and sample andlysis should be conducted in accordance with proceduresin
the OSHA Technica Manual (ref. 11) and NIOSH methods 7102 and 7300 (refs. 12 and 13) or
equivdent. Employers should document the equivaency of methods used other than thosein
refs. 11-13.

» Initid monitoring should include short-term breething zone samples for operations where it
reasonably can be expected that brief, high concentrations of beryllium may be possble. Such
samples should be taken during periods expected to produce the highest exposure levels.
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4.2.4.2 Periodic and Additional Monitoring

Title 10 CFR 850.24(c) requires periodic exposure monitoring of workers who work in areas where
airborne beryllium concentrations are at or above the action level (0.2 pg/m?). The monitoring must be
conducted in amanner and at a frequency necessary to represent workers exposure. In addition, this
periodic exposure monitoring must be performed at least quarterly. These requirements leave plenty of
flexibility for employers to determine the monitoring frequency best suited for accurately characterizing
workers exposures.

Employers should take a risk-based (graded) agpproach to determining the frequency of monitoring in
accordance with the basdline and subsequent hazard assessments. A minimum frequency of 3 months
is required because dight process or procedura changes may go unnoticed over time and because
facility and equipment deterioration can affect exposure levels. Employers must so perform additiond
monitoring and should update exposure assessment plans whenever operations, maintenance, or
procedures change and whenever they have reason to suspect that changes may result in new or
additiona exposures [10 CFR 850.24(d)]. Exposure assessment plans should be updated annualy.

The employer’ s exposure monitoring plan may specify the use of representative monitoring. If so,
careful planning is needed to ensure that the results truly represent dl potentia exposures. Groups
chosen for representative monitoring should be identified based on actud tasks performed and the
individuas exposure higtories. Job title and other administrative groupings usudly are not indicators of
exposure and should not be used to identify representative monitoring groups. Employers should
monitor individuas with the highest expected exposure in a given representative group. Employers can
make better decisions about the number of individuas to be monitored as more monitoring is conducted
and more operationa experience is gained.

DOE G 440.1-3, OCCUPATIONAL EXPOSURE ASSESSMENT (ref. 14), and AIHA’s

“A Strategy for Assessng and Managing Occupationa Exposures’ (ref. 6) contain in-depth discussons
of usng smilarly exposed groups (SEG) to represent exposures. A SEG isagroup of individuas who
perform the same jobs or tasks and who have smilar potentias for exposure to hazardous agents

(.., beryllium). Once a SEG is established, employers may monitor the exposures of sdlected
workersin the group to predict the exposures of the remaining workers. A sufficient number of
individuas should be monitored to establish a satisticaly valid exposure profile within the SEG.

The frequency of persona ar monitoring should vary with the expected leve of beryllium exposure.
Statigticaly based monitoring is necessary to vaidate decisions about increasing or reducing the
monitoring frequency including terminating monitoring. Monitoring frequency may be reduced where
repeeted, Satidticaly vaid, monitoring results demondrate that exposure levels emanating from
processes and controls have stabilized at exposure levels below the action level. Monitoring may be
terminated if exposure levels are conagtently, sufficiently low. Employers may conduct monitoring more
frequently than the expected level of exposure warrants. An occasiond increase in sampling frequency
can foster lower exposures by providing performance measures that motivate workers to actively trend
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and reduce their own exposures. Employers may better validate their CBDPP through the use of
frequent persona monitoring. Additiona reasons for frequent persond air monitoring include—

*  Qreater assurance that workers are not overexposed,
*  better characterization of variable exposuresin the workplace,

*  more effective identification of waysin which individua work practices contribute to high
exposures, and

» more frequent feedback on the efficacy of workplace controls.

The added value of frequent monitoring should be considered when devel oping an exposure assessment
plan. The cogt of frequent monitoring can be rdatively smal compared with that of aworker
overexposure or the shutdown of an operation because gradua degradation in performance of the
exposure control system went unnoticed.

The rule requires employers to apply datisticaly-based monitoring strategies to obtain a sufficient
number of sample results to adequately characterize exposures, before reducing or terminating
monitoring [10 CFR 850.24(b)]. An exposure assessment plan that uses satistical principlesto
determine the most meaningful monitoring regimen and presentation of monitoring resultsis most likely
to adequately characterize exposures.

Exposure monitoring is not required in areas where airborne beryllium concentrations are below the
action level. However, monitoring is one of the tools available for exposure reduction and minimization,
even at low exposure levels (see section 4.2.5).

Non-routine operations, such as maintenance, repair, cleaning, or D& D operations in the presence of
beryllium contamination, have a sgnificant potentia for beryllium exposure. Employers should monitor
every worker for every shift for non-routine operations, but less monitoring may be appropriate under
limited circumstances. Both representative monitoring and reduced frequency of monitoring for specific
operations may be appropriate once the operations and their controls are stable, and Satisticaly valid
monitoring data demongtrate that exposure levels are stable and consistently below the action level.

D& D operaions tend to be highly variable, so ataining consstently stable D& D operations and
controls can berare. Persond air monitoring must be conducted at least daily for each task or work
group to confirm that the level of respiratory protection is adequate wherever respirators are used.

Employers may decide to have workers do alimited amount of self-sampling. Having workers “hang
their own pumps’ can be cogt-efficient and can free up industrid hygiene technicians for other tasks.
However, aqudified individual must ensure that sampling is performed properly and should not rely on
workers to maintain adequate notes about worksite conditions and potential confounders of the results.
Trained technicians should cdibrate the pumps and prepare the sample media. Workers should be
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adequately trained to operate their own pumps, and the sampling protocol should be reviewed
periodicaly.

Employers performing Satistical andlyss of persona monitoring data for congstently stable and well-
controlled beryllium activities often will find that their exposure deta are more variable than typica
occupationa exposure data. High variability in exposure data normaly is associated with lack of
control of exposures from an activity, but the opposite is true for these well-controlled activities.

DOE s typicd employers have monitored beryllium exposures a a high frequency and diminated the
predictable exposures. Mot of the monitoring data are below the level of detection and only the less-
predictable exposures remain from these activities. These data sets, conssting of large numbers of non-
detectable results and a smdl number of measurable excursions, exhibit ahigh satigticad variability but
represent awdl-controlled activity. The excursons result from the remaining equipment fallures and
human errors that can occur even with awell-controlled activity. Employers should recognize that these
excursons can present sgnificant hedth risks due to beryllium’s high toxicity and should target such
excursons for exposure reduction and minimization efforts.

An acceptable dternative to using representative monitoring to describe beryllium exposure profilesis
to use 100 percent monitoring for al potentidly exposed workers. The Atomic Weapons
Egtablishment (AWE) facility in Cardiff, Wales, monitored every beryllium worker during every shift for
the nearly 40 years that it was in operation.

Appendix C contains further guidance on datistical andysis of beryllium monitoring results, including
examples that use actud beryllium monitoring data obtained at DOE/NNSA facilities.

4.2.4.3 Accuracy and Analysis

Title 10 CFR 850.24(e) requires employersto use amethod of monitoring and analysis thet is accurate
to within plus or minus 25 percent, with a confidence level of 95 percent, for airborne concentrations of
beryllium at the action level. This degree of accuracy is needed to ensure that expaosure monitoring
results are sufficiently accurate across the reevant range of exposure levels,

Title 10 CFR 850.24(f) requires employers to have exposure monitoring samples andyzed in a
laboratory accredited for metals analysis by the AIHA or by alaboratory that demonstrates quality
assurance for metas andyssthat is equivaent to AIHA accreditation. Equivalency to AIHA's
accreditation means that alaboratory can demongtrate that its testing protocols meet the accreditation
gandards of AIHA. These accuracy and quality requirements are condgstent with smilar requirements
that appear in many of OSHA'’s expanded health standards for toxic substances.

The AIHA laboratory accreditation program includes metds that are common in industrid hygiene
samples. Beryllium currently is not one of those metas. Employers may require laboratories that wish
to anayze beryllium samples to demongtrate successful participation in the Beryllium Round Robin
Program adminigtered by the Y-12 Anayticad Services Organization. This program for berylliumis
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equivaent to the AIHA accreditation program for metals? Employers wishing to obtain additiona
assurance of an AIHA-accredited |aboratory’ s quaity assurance specificdly for beryllium samples can
include blind samples (samples of known concentration prepared by the employer) with actual samples.
Employers may wish to provide the laboratory with a bulk quantity of the beryllium materid being
sampled so that the [aboratory can prepare quality control samples. Also, laboratories can use the bulk
quantity of the beryllium materid to investigate the percentage of beryllium in the ssmplesthat is
reported in the anaytic results. Thisis particularly important for beryllium materias (eg., beryllium
oxide) that are difficult to get into solution using the published sandard anaytic methods.

Title 10 CFR 850.24(f) does not specify the sampling and analysis procedures to be used for beryllium.
Employers should use NIOSH Analytica Method 7102 (ref. 12), NIOSH Analytica Method 7300
(ref. 13), OSHA Technica Center Analytical Method ID-125G (ref. 15), or equivaent method. For
example, an acceptable approach would be that used a Lawrence Livermore Nationa Laboratory
(LLNL) for andyssof air samples. LLNL uses a modification of NIOSH Method 7300 for beryllium
metal, and a LLNL-developed procedure (employing inductively coupled plasma atomic emisson
gpectroscopy) for high-fired beryllium oxide. The modified NIOSH procedure for beryllium metal uses
nitric acid only as the ashing agent (rather than the nitric/perchloric acid mixture recommended in 7300).
Similarly, the LLNL method for high-fired beryllium oxide uses a nitric/sulfuric acid mixture, rather than
the N1OSH-recommended mixture, to achieve complete dissolution. For air samples where only one
metd isto be analyzed, sample filters are dissolved to make 10 ml of solution. Samples are dissolved
to make 25 ml of solution for air samples where more than one metd isto be andyzed. Any
modifications to NIOSH procedures and locally developed andysis techniques must be appropriately
vadidated. AIHA defines vaidation as the process of sustaining specified performance criteria (ref. 16)
and describes method vdidation procedures in their Quaity Assurance Manud for Industrid Hygiene
Chemigry (ref. 17). AIHA’s description of method validation procedures is written for solvents,
however, so employers should modify the procedures as gppropriate for beryllium and document those
procedures. The Qudity Assurance Manud for Industria Hygiene Chemigtry (ref. 17) also describes
method documentation.

Employers may use rapid andlyss of worker exposure samples as a means of reducing exposures by
quickly identifying and controlling unexpected sources. The AWE facility in Cardiff, Wales,
successfully used that approach for many years. AWE andyzed samples at the end of each shift,
andyzed samples from its most common sources of high exposures during the lunch bresk, and
corrected the problemsidentified by unexpectedly high exposure levels before continuing to operate.

Title 10 CFR 850 has no requirement for particle sze sampling, but employers should, where
practicable, characterize the particle size digtribution of beryllium particles to which workers are being
exposed. Section 4.2.2.1 provides the rationade for particle size sampling.

2DOE and AIHA at thistime are discussing including beryllium as one of the metalsin the AIHA
accreditation program. The Y-12 Beryllium Round Robin Program may be discontinued if and when AIHA includes
beryllium.
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4.2.4.4 Notification of Monitoring Results

Title 10 CFR 850.24(g)(1) requires employers to notify affected workers of monitoring resultsin
writing within 10 working days after receipt of the results. Employers can notify the workers
persondly, or they can post the resultsin alocation that is readily accessible to the affected workers but
in amanner that does not identify individua workersto other workers. Notifying affected workers by
e-mall is acceptable as long as employers can document that workers have read the eemail and that the
employer has not identified individua workersto others. The protection of workers privacy is
consigtent with OSHA” s substance-specific standards that have posting requirements.

Sampling results should include the actud arborne concentrations of beryllium and the sampling time
used for caculation, dong with any cdculated TWAS. Reaults provided to the monitored workers
should include both unadjusted results and results adjusted by respiratory protection factors, aong with
an explanation of the meaning of the results,

Title 10 CFR 850.24(g) contains additiond requirements for notification when the worker’ s exposure
meets or exceeds the action levd. In such cases, the worker notification must include—

* adatement that the action level has been met or exceeded, and

» adescription of the corrective action being taken by the employer to reduce the exposure to below
the action leve.

In such cases, employers aso must notify DOE/NNSA and the Site Occupational Medica Director
(SOMD) within 10 days of receipt of the results [10 CFR 850.24(g)(3)]. Notifying the SOMD alows
the SOMD to be proactive in refining the medica surveillance protocol for affected workersto ensure
effective monitoring and early detection of beryllium-rdated hedth effects.

4.2.5 Exposure Reduction and Minimization

The objectives of exposure reduction and minimization must be to reduce the number of workers
currently exposed to airborne beryllium in the course of their work at DOE/NNSA facilities and
minimize their potentid for, and actud, exposure to airborne beryllium. Title 10 CFR 850.25 usesa
graded gpproach to exposure reduction and minimization based on the level of beryllium hazard.
Employers must—

e ensurethat exposures are below the PEL ;

* implement aforma program to reduce exposure levels to below the action leve, if practicable; and

e continue to reduce and minimize exposures, if practicable, where exposures are below the action
levd.
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Lessformality is acceptable to reduce and minimize exposures that are below (as opposed to above)
the action levd.

Employers should congder socid, technica, economic, practica, and public policy consderationsin
developing arationde for expasure reduction and minimization gppropriate for their facilities. Each
employer has broad discretion in selecting control options and should apply a graded approach to
minimizing beryllium exposures based on the level of risk of incurring CBD. Employers must document
the rationde in their CBDPPs.

A rationde for selecting reduction and minimization measures that do not reduce exposure levelsto
below the action levd, or that do not continue to reduce exposure levels that are below the action leve,
should explain why those desired reductions cannot practicably be obtained. Also, the rationale should
describe the leve of protection that will be provided by the practicable measures that were selected.

4.25.1 Graded Exposure Reduction and Minimization Programs

Title 10 CFR 850.25 establishes requirements for reducing and minimizing worker exposures to
arborne beryllium. Where exposures are above the action level, section 850.25(b)(1) requires
employersto include in their CBDPPs aforma program to reduce exposures to below the action leve,
if practicable. The program must include—

* annud gods for exposure reduction and minimization,
* arationde and drategy for meeting the gods,
» actionsthat will be taken to achieve the gods, and

* ameans of tracking progress towards meeting the goas or demondrating that the gods have been
met.

Godsfor exposure reduction and minimization should be established and reestablished periodicaly
using arisk-based gpproach. Reestablishing goals does not require a continuous reduction in
exposures, but ingtead ensures that gods are current with facility missions, and that the employer is
actively engaged in implementing and continuoudy improving the CBDPP. In some cases, god's may
be modified to dlow higher exposures consstent with mission changes requiring increased workloads
or activities that emit grester amounts of airborne beryllium so long as these gods never exceed the
PEL. For stes conducting extensive nonroutine activities, such as D& D, gods reflecting the intringcally
higher level of risk and limited availability of engineering controls may be gppropriate. When
etablishing exposure reduction and minimization godss, the following factors should be considered:

e exiding exposure leves,

*  reductionsin exposures needed to reach the PEL or action levd;
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e impact on workers,
» effectiveness of control options,
e impact on operations, and

» socid, technicd, economic, practicd, and public policy consderaions in determining the
practicability of various control options for reducing and minimizing worker exposure to beryllium.

Section 850.25(b)(2) requires employers to take steps to reduce and minimize exposure to the extent
practicable, even if exposures are below the action level. Those steps and the rationae supporting
them must be described in the facility’s CBDPP. Theleve of detail and rigor involved in procedures
for exposure reduction and minimization may be lower for exposure levels that are below the action
level than for exposures that are above the action level.

Employers goals to reduce and minimize exposure should represent practicable measures. It may be
appropriate to establish gods for minimizing exposure levels of groups of workers, minimizing exposure
levels of individua workers, and reducing the total number of exposed workers. For example, new
facilities offer the opportunity to incude cogt-effective engineering controls to minimize routine
exposures to groups of workers. Careful observation of work practices offers the opportunity for
minimizing individua exposures. Changing the location of beryllium activities and worker movement
patterns offers the opportunity for reducing the number of potentially exposed workersin facilities
where modifying the facility is not aviable option.

God s reflecting exposure reduction and minimization efforts may include the following.

*  No more than (a specified) percent of al measured exposures for (a specified) time period will
exceed the PEL, action levd, detection limit.

»  Therewill be (a specified) percent reduction of incidents of uncontrolled exposures during (a
specified) time period.

« Thetota number of beryllium workers will decrease by (a specified) percent during (a specified)
time period.

e Thenumber of beryllium hazard assessments completed per month will increase by (a specified)
percent during (a specified) time period.

«  Thenumber of beryllium-associated workers participating in scheduled medica surveillance per
month will incresse by (a specified) percent during (a specified) time period.

e Thenumber of beryllium-associated workers completing scheduled beryllium hazard
communication training per month will increase by (a specified) percent during (a specified) time
period.
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Gods should be normalized to reflect misson changes that increase, as well as decrease, the potentid
for beryllium exposure.

Additiona information specific to exposure reduction and minimization goals and performance measures
isprovided in section 4.2.20. Additiona generd information on goals can be found in DOE's Training
Resources and Data Exchange (TRADE) organization’s “How To Measure Performance: A
Handbook of Techniquesand Tools’ (ref. 18).

A multidisciplinary team, managed by a qudified individud (eg., an indudtrid hygienist), should review
the beryllium activities, exposure levels, and controls to determine gppropriate actions for reducing and
minimizing exposures. The team should include line management, workers, maintenance, and worker
protection personne, aswell as other support personnel familiar with beryllium operations, hazards, and
control methods. A typica review may include, but is not limited to, the following:

* anevduaion of the generd configuration of the facility and impacts of different possble beryllium
control strategies on operations including traffic patterns; location of beryllium sources, need for
change rooms, number of beryllium-associated workers, decontamination facilities needed,;
persona monitoring needed; leve of training needed; leve of physica security needed; adequacy
of gpace for proposed modifications, and the impact on maintenance, production, research, and
D&D activities,

» veification that the design criteriafor beryllium activity operations and controls are congstent with
reduction and minimization goas and any gpplicable regulations or loca requirements;

» veification that beryllium controls provide the required leve of protection from arborne beryllium;

» evduation and confirmation of the adequacy of specific control methods for reducing the
opportunity for worker exposures including control of procurement, storage, and transportation of
beryllium; loca exhaust ventilation systems, and operationa area containment systems,

» veification that the facility design is ale to maintain personnd entry control for each regulated area
to prevent the spread of contamination, and that the design is commensurate with the existing or
potential beryllium hazard within the regulated areg;

o as=ssment of the adequacy of the monitoring planned for activities and spaces that involve
potentia beryllium exposure to characterize worker exposures and surface contamination, provide
measurements needed to implement the reduction and minimization control srategies, and identify
elevated or unplanned beryllium exposures.

Work planning efforts should incorporate exposure reduction and minimization strategies to ensure that
appropriate control strategies are selected for activities that are managed by work planning systems.
Fundamenta principles of enhanced work planning or asimilar collaboretive planning process should be
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followed to ensure that appropriate control strategies are selected for the planned activities. At the
completion of short-term beryllium activities such as maintenance, post-job reviews should be
conducted to identify lessons learned and best practices to control beryllium exposures during future
work. Such reviewsarein line with DOE’'s ISM expectations. One of the core functions of ISM isto
provide feedback for improvement of work operations.

Links to additional sources and examples of control strategies are included on the web page for the
CBDPP Implementation Tool Kit at—

http:/Amww.eh.doe.gov/befitk.html-ss
4.25.2 Hierarchy of Controls

Title 10 CFR 850.25(c) mandates using the conventiond hierarchy of industria hygiene controls:
materia subgtitution and engineering controls must be accomplished firgt if practicable, followed by
adminigtrative and work practice controls, followed by PPE. (PPE is addressed in sections 4.2.8 and
4.2.9 of thisGuide.)

Engineering Controls

Primary reliance must be placed on engineering controls for maintaining airborne concentrations as low
as practicable. Engineering controls normdly include local exhaugt ventilation, gloveboxes, and other
enclosures. For non-routine operations, temporary enclosures such as glovebags or negative-pressure
enclosures (NPES) can be used to control exposures and contamination. Engineering controls dso
include wet methods for cutting, grinding, machining, sanding, or processing solid beryllium. Caution
il should be exercised since any airborne contaminated liquid generated is a potentia source of
exposure.

Ventilation

Employers should ensure the proper design, congtruction, and maintainability of ventilation systems used
to control emissons from beryllium activities. Employers should ensure that these systems adequatdly
control beryllium emissons and minimize the exposure potential of workers who test, service, and

repair the system.

Hood configuration and air-flow rates are critica design features for adequate face or capture velocity.
Insufficient face velocity and excessive air turbulence alow toxic materials to remain arborne around
the hood and could be drawn into the breathing zones of workers. Hood designs should be specific for
the actual operation. Exhaust from routine beryllium-processing operations that could produce airborne
particulates should be vented to the environment through an gpproved high-efficiency particulate air
(HEPA) filter. Make-up air must be supplied where air isremoved from an area. Make-up air
systems should be constructed so they do not draw in contaminated exhaust air, create turbulence that
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disperses beryllium contamination, or contaminate the workspace with toxic or irritating materials
originating from some other location.

Employers should ensure that the design, construction, and maintenance of ventilation control systems
for beryllium activities conform with a sandard such as American Nationd Standards

Ingtitute/ American Society for Mechanical Engineers (ANSI/ASME) AG-1 “Code on Nuclear Air and
Gas Treatment.” These systems contain HEPA filters, which should conform to both section FC
(HEPA Filters) of AG-1 and DOE-STD 3020-97, “DOE Standard Specification For HEPA Filters
Used by DOE Contractors.” Employers should use section 6 (Quality Assurance) and section 7
(Packaging, Shipping, and Storage) of DOE-STD 3020-97 if applying only the AG-1 standard
because AG-1 does not cover these subjects.

ACGIH “Indudtrid Ventilation: A Manud for Recommended Practice” (ref. 19) dso contains
recommendations for design and air-flow specifications of local ventilation systems. Section 10.40
(Low-Volume/High-Vdocity Exhaust Systems) of the ACGIH manud includes applications for
beryllium operations. Employers may obtain even better control of airborne beryllium by usng state-of-
the-art ventilation systems such as the High-Volume/High-Veocity Exhaust System and other systems
that Los Alamos Nationa Laboratory (LANL) isusng in its new beryllium facility. The LANL system
is described in the “ Beryllium Technology Fecility Auditable Safety Andlysis,” which can be found at—

http:/Amww.eh.doe.gov/befitk.html-ss

Engineering controls should aso be checked after any change in work operations or equipment that
might affect the controls to ensure that changes do not impair or overwhem the system'’ s efficacy and
that al design specifications continue to be met. Norma beryllium operations should not be resumed
until the system is shown to be operating properly.

Ventilation systems should be evauated periodicaly under actua operating conditions to ensure
continued operation a design specifications. To show that ventilation systems are operating properly,
visud indicators, audible darms, telltde power lights, or flow indicators should be ingdled a
appropriate work stations in work areas that routingly process beryllium. Workers should perform
operationd checks of their engineering controls before beginning work. Theseinitid tests ensure that
the sysems are on and thet air is circulating through them. Ventilation systems aso should be
scheduled for preventive maintenance.

Glove Bags and Negative Pressure Enclosures

Temporary enclosures provide an adequate approach to controlling exposures and contamination for
non-routine operations, such as maintenance or D& D activities. Responsible employers should use
temporary enclosures to keep exposures as low as practicable because exposure levels may be difficult
to predict for non-routine activities. Glovebags provide aflexible, easly ingaled, and quickly removed
temporary work enclosure ided for smal-scale maintenance or D&D activities. When ingtdled and
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used properly, they permit workers to remain completely isolated from beryllium dust. Glovebags
ingtaled with support frames also can be used as NPES when connected to a HEPA-filtered vacuum
system. Additiona information about glovebags can be found in 29 CFR 1926.1101 (ref. 20). That
gandard is concerned with controlling exposures to asbestos, but much of the information provided is
directly applicable to controlling exposures to beryllium dust.

NPEs may be an appropriate control method for preventing contamination outside the enclosure for
larger-scale maintenance and D& D activities. This control method does not necessarily reduce
exposures of workers within the NPE. Exposures can be minimized within the enclosure, however, by
directing air movement away from the workers and toward a HEPA filtration sysem. NPEsusudly are
congtructed of 6-mil plagtic and maintained under a negetive pressure of at least 0.02 inch of water
pressure differentia, relative to outside pressure. Additiond information on NPEs can be found in 29
CFR 1926.1101 (ref. 20).

Administrative Controls

Adminigrative controls can be an effective means for reducing and minimizing worker exposures. The
degree of formdity and scope of the adminigrative controls should be commensurate with the beryllium
hazards encountered and the complexity of the associated control measures. More rigorous
adminigrative processes should be implemented for more complex or hazardous activities.
Adminigtrative controls should include a hierarchy of documents that clearly delineste management
policies, requirements, expectations, and objectives for the CBDPP. The documentation typicaly
includes—

» apolicy statement that describes the employer’ s high priority for hedth and safety and the
expectation that adminigtrative controls will be followed regardiess of budget or schedule
pressures,

» fadlity-gpecific procedures that delineste responsihilities and the actions required; and
*  dedaled ingructions for implementing various functiona dements of the CBDPP.

Written procedures should be developed and implemented as necessary to ensure compliance with

10 CFR 850, commensurate with the beryllium hazards and consstent with the educetion, training, and
skills of the beryllium workers. Written procedures should be employed under the following
circumstances.

»  when worker hedlth and safety are directly affected:;

»  when the expected outcome for the process or operations requires that a specific method be
followed,
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»  when the process or operation isinfrequently used and competence training cannot ensure
adequate implementation; and

»  to document the approved method to implement specific processes or operations.

Adminigrative controls involve changing work conditions or operations to lower exposure. Examples
of gppropriate adminigtrative controls include—

»  scheduling maintenance activities that generate airborne beryllium during times when most workers
are esewhere;

e aranging operations, schedules, or equipment such that fewer persons are potentialy exposed or
persons are exposed for shorter periods or to lower concentrations of beryllium;

»  deveoping location-specific exposure reduction and minimization procedures; and
*  posting warning Sgns (see section 4.2.18).

Adminigtrative control through worker rotation is not recommended because this practice does not
reduce the number of workers exposed to beryllium. At the Rocky Fats Site, only alimited subset of
workersin each trade discipline is used to perform work in beryllium areas. In addition, operations
should be as efficient as possible to minimize unnecessary steps and reduce the length of time spent on
beryllium operations.

Tours and visitors should not be permitted in areas with the potentid for beryllium exposure. Insteed,
dternative methods of viewing the activities and processes, such as closed-circuit television, videotapes,
or adjacent viewing rooms with windows, should be used.

L ocation-specific industrid hygiene procedures are another example of an adminigrative control for
protecting workers from the hazards of beryllium. All beryllium processes and activities cgpable of
generating arborne beryllium should have alocation-specific industrid hygiene procedure to address
the hazards and identify appropriate controls. Examples of such processes are cutting, machining,
welding, maintenance, and D& D activities. For non-routine work, aqudified individud (eg., an
indugtrid hygienist familiar with beryllium controls) should participate in the planning phase and review
al work control documents to ensure reduction and minimization goas are addressed.

4.2.6 Regulated Areas

Title 10 CFR 850.26(a) requires employers to establish regulated areas where airborne concentrations
of beryllium are measured at or above the action level. Responsible employers may establish regulated
areas for any location with the potentid for airborne beryllium at or above the action levd or the
potentia for soreading beryllium contamination. Regulated areas are established to limit the number of
individuals exposed and potentidly exposed, to provide formality of operations for persons who enter
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the location, and to limit the pread of contamination to uncontrolled arees. At the Pantex facility,
beryllium work permits have been used for procedure control of al beryllium-regulated areas. The
permits, sgned by the Industrial Hygiene Department, specify work practices, controls, training, and
respirators and PPE. Vidtors are not permitted in beryllium-regulated areas unless absolutely
necessary; vistors who enter must complete beryllium awareness training, be escorted, wear
appropriate respirators and PPE, and comply with procedures.

Title 10 CFR 850.26(b) requires employers to demarcate regulated areas from the rest of the
workplace to adequately aert workers to its boundaries. Thiswould include the use of physical
barriers and signs. Operations and activities with beryllium exposures vary throughout the complex (as
well asa individua facilities), S0 asngle type of regulated area would not suit dl possible Stuations.
Regulated areas may vary from a ssimple barricade around a designated area with a smal zone for
decontamination to afacility supported by permanent contiguous hygiene facilities. A qudified
individud (eg., an indugtrid hygienist) should play amgor role in determining whether an areaneedsto
be classfied asaregulated area.

Paragraphs (c) and (d) of 10 CFR 850.26 mandate employersto limit access to regulated areas to
authorized persons and to keep records of dl individuals who enter the area. Employers must evaluate
the affected operation and determine which personnel are necessary for the performance of work and
thus are candidates for authorization to enter. Entry records must include the name, date, timein, time
out, and work activity [10 CFR 850.26(d)]. Such arecord ensures that employers are knowledgeable
about dl persons who work in aregulated areaand, in addition, helpsto relate any hedth eventsto
possible exposures. Access records are particularly important when exposure monitoring results
indicate that an unforeseen devated exposure has occurred. DOE intends that only individuas essentia
to the performance of work in the regulated area will be authorized to enter the area.

The controls necessary for aregulated area vary to reflect the actua or potentia leve of airborne
concentration or surface contamination. There should be storage outside the areafor clean PPE. A
contamination reduction zone should be established with containers for booties, outer garments,
respirators, and other equipment. Temporary regulated areas may sometimes be needed for

mai ntenance, intermittent operations, or unforeseen Stuations. Procedures and devices smilar to those
used for asbestos removd (ref. 20) should be used (including the use of polyethylene enclosures with
three-chamber decontamination units) for operations that could generate visible amounts of beryllium-
containing dust. For permanent activities where the action level islikely to be exceeded, regulated
areas should be wholly separate rooms maintained at a negative pressure with respect to adjacent areas
to minimize the migration of contamination.

All potentid sources of contamination should be identified to ensure the integrity of the regulated area
when persons and items move in and out of the area. For example, it may be appropriate to assume
that papersingde the regulated area are contaminated. For this reason, the AWE at Cardiff
photocopied all papers on amachine at the area barrier. The copies came out of the clean Side of the
barrier, and the originals were retained in the beryllium area until disposed of as beryllium waste.
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4.2.7 Hygiene Facilitiesand Practices

427.1 General Practices

Title 10 CFR 850.27(8)(1) and (2) prohibit the use of food, beverages, and tobacco products and the
goplication of cosmetics in areas where exposures are at or above the action level. Responsible
employers dso may prohibit these items in areas with even the potentia for airborne beryllium levels a
or above the action level. Procedures should establish specific acceptable areas for egting, drinking,
smoking, and gpplying cosmetics. See section 4.2.7.4 for information about lunchroom facilities. Title
10 CFR 850.27(a)(3) requires that beryllium workers be prevented from exiting areas that contain
beryllium with contamination on their bodies or their persond clothing. Employers must provide the
means to decontaminate workers at a boundary of these areas to meet this requirement.
Decontamination may vary from smply removing protective clothing outer garments at the barricade to
following a multi-step procedure in a full decontamination facility (e.g., contiguous rooms separated by
doors, negative pressure zones, contamination reduction zones, and showers) depending on the
assessment of the beryllium hazard.

4.2.7.2 Change Roomsor Areas

Title 10 CFR 850.27(b)(1) requires employers to provide clean change rooms or change areas for
beryllium workers who work in regulated areas. Separate facilities free of beryllium must be provided
where beryllium workers can change into and out of persond clothing and into clean protective clothing
and where they can store clothing and equipment. These facilities are necessary to prevent cross-
contamination between work and persona clothing and the subsequent spread of beryllium into clean
areas of the facility and into workers' private automobiles and homes, and ensure that workers do not
change into protective clothing that dready is contaminated and will contribute to their exposure.

Title 10 CFR 850.27(b)(2) requires employers to provide change rooms or areas for removing
beryllium-contaminated clothing and equipment. These change rooms or areas must be maintained a
negative pressure or located to prevent the spread of beryllium into clean aress.

4.2.7.3 Showersand Handwashing Facilities

Title 10 CFR 850.27(c) requires employers to provide handwashing and shower facilities for beryllium
workers who work in regulated areas. Workers are required to shower at the end of awork shift.

4.2.7.4 Lunchroom Facilities

Title 10 CFR 850.27(d)(1) establishes requirements to ensure that workers are not exposed to
beryllium at or above the action level while egting in lunchroom facilities. Employers must provide
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lunchroom facilities that are readily accessible to beryllium workers and ensure that the tables for eating
are free of beryllium surface contamination.

Title 10 CFR 850.27(d)(2) prohibits beryllium workers from entering lunchroom facilities with
protective equipment or work clothing containing surface beryllium.  Surface beryllium must first be
removed from clothing and equipment by using a HEPA vacuum (see section 4.2.10 of this Guide) or
some other method that removes the beryllium without dispersing it.

4275 Sanitation

Change rooms or areas, shower and handwashing facilities, and lunchroom facilities must meet the
sanitation requirements of 29 CFR 1910.141.

4.2.7.6 Location of Hygiene Facilities

The location of hygiene facilities and proximity of these facilities to regulated areas may vary based
upon the assessment of the beryllium hazard. Decontamination of workers and equipment leaving a
regulated area must be accomplished at a border of the area, but 10 CFR 850 does not require that
hygiene facilities be contiguous to the area. 1t is often impractica to have hygiene facilities adjacent to
operations when operations are changing, are of short-term duration, or are smal scae and low hazard.
Conversely, employers should provide hygiene facilities contiguous to regulated areas for high beryllium
hazard operations.

An effective configuration for contiguous hygiene facilitiesis to have the area used for changing into
clean protective clothing separated by a wak-through shower from the area used for removing
beryllium-contaminated clothing, and have the lunchroom adjacent to the regulated area at the border
where decontamination is accomplished. (The border where decontamination is accomplished may dso
be the area used for removing beryllium-contaminated clothing.) This arrangement provides agreat
ded of flexibility for tailoring entry and exit procedures to address varying beryllium hazards.

Entry and exit procedures for hygiene facilities should be technicaly sound, clearly expressed, and
consgently followed to minimize cross-contamination of protective clothing and equipment and
digoerson of beryllium contamination into clean areas. Thisis particularly important for hygiene facilities
that are not adjacent to operations since workers and equipment may move through clean areas before
handwashing, showering, and removing persond protective clothing that may not have been thoroughly
decontaminated when the worker exited a regulated area.

4.2.8 Respiratory Protection

Title 10 CFR 850.28 establishes respiratory protection requirements for the CBDPP. Paragraph (a)
requires employers to establish arespiratory protection program that complies with OSHA standard,
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29 CFR 1910.134 (ref. 21). Paragraphs (b) through (d) contain supplemental requirements that deal
specificdly with respiratory protection from airborne beryllium.

The respiratory protection provisonsin 10 CFR 850.28 differ in severd ways from thosein
DOE N 440.1. Thisincludes requirements for the use of respiratory protection—

» atheactionlevd rather than at the OSHA PEL,
*  based on task andysisin addition to measured airborne levels, and
»  when requested by beryllium-associated workers, regardless of exposure.

Respiratory protection programs are required when employers have implemented dl practicable
engineering and adminigtrative controls and the action level il isexceeded. Employers may dso use
respiratory protection as part of their exposure reduction and minimization programs to further reduce
exposures to the lowest level practicable. OSHA standard, 29 CFR 1910.134 (ref. 21), contains the
minimum requirements for a complete respiratory protection program. Employers may eect to use
more siringent requirements.

Title 10 CFR 850.28(b) requires employers to provide respirators to all workers exposed at or above
the action level and al workers performing tasks for which anayses indicate the potentia for exposures
a or abovetheaction leve. In addition, employers must ensure that workers use the respirators.
Employers are dso required to include in the respiratory protection program any beryllium-associated
worker who requests a respirator for protection againgt airborne beryllium, regardless of measured
exposure levels [10 CFR 850.28(c)]. Thisincludes providing respirators (at no cost) to beryllium-
associated workers who request them.

The reason for providing respiratory protection based on task analysesis that many tasks that normally
have no measurable exposure level may result in high concentrations of airborne beryllium dueto a
procedurd error, worker error, or equipment failure.

Title 10 CFR 850.28(d) requires employersto select NIOSH-approved respirators when NIOSH-
approved respirators exist for the DOE task. Employers must select respirators that DOE has
accepted under the DOE/LANL Respiratory Protection Acceptance Program when NIOSH-approved
respirators do not exist for the particular DOE/NNSA task.

Additiond information on respiratory protection can be obtained from—

* ANS standard Z88.2, “Practices for Respiratory Protection” (ref. 22); and

* AIHA manud, “Respiratory Protection: A Manud and Guidding’ (ref. 23).
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ANSI Z88.2 lists assigned protection factors for various respirators. However, on January 8, 1998,
OSHA promulgated arevised version of 29 CFR 1910.134. Inrevised 29 CFR 1910.134, OSHA
reserved section 29 CFR 1910.134(d)(3)(i)(A) for assignment of protection factors. The new factors
will reflect changesin respiratory protection technology and may supercede thosein the ANSI Z88.2
table. CBDPPs should be updated to reflect these changes once the new factors are published.

The actud protection offered by respirators may vary for individuas depending on the fit of the
respirator and the conditions of use. Respirators accepted for use a higher concentrations may be
used a lower concentrations. Respirators must not, however, be used at concentrations higher than
those for which they are approved. Full-face-piece respirators should be worn during operations
where airborne, soluble forms of beryllium may irritate the eyes or skin. (Note that 10 CFR 850 does
not address soluble forms of beryllium. During the rulemaking period, DOE believed that soluble forms
of beryllium do not contribute to CBD. Employers are expected, however, to protect workers from the
hazards of soluble beryllium as part of their overal worker protection program, such as the program
defined in DOE O 440.1A.)

A good source for additiona respiratory protection guidance is the DOE Worker Health and Safety
Respiratory Protection Program, located at the following website:

http://Mmww.eh.doe.gov/whs/policy/compliance.html-ss

That page provides links to such reference documents as the OSHA Technical Manual, OSHA
compliance documents, NIOSH respiratory protection guides, and the Centers for Disease Control and
Prevention (CDC) Respiratory Protection Manud.

4.2.9 Protective Clothing and Equipment

Title 10 CFR 850.29 establishes requirements for provison, use, and cleaning of protective clothing
and equipment. The use of protective clothing and equipment for beryllium operations must be
gpecified in the CBDPP. Employers must provide clean protective clothing and equipment to beryllium
workers and ensure its appropriate use and maintenance where dispersable forms of beryllium may
contact the worker’ s skin or eyes [10 CFR 850.29(a); see 29 CFR 1910.133 (ref. 24) for information
about eye and face protection]. Although not covered by 10 CFR 850, employers are expected to
protect workers from the hazards of soluble beryllium as part of their overdl worker protection
program, such as the program defined in DOE O 440.1A. Protective clothing and equipment are
required when airborne concentrations of beryllium are at or above the action level or when surface
contamination levels are measured or presumed to be at or above the 3 ug/100 cn? level. Employers
are dso required under 10 CFR 850.29(a)(4) to provide protective clothing and equipment to any
beryllium-associated workers who request them, regardless of measured exposure levels.

Title 10 CFR 850.29(b) requires employers to comply with the genera requirements for PPE in 29
CFR 1910.132 (ref. 25), which address such topics as training for PPE, proper fit of PPE, and the
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requirement that PPE be provided at no cost to the worker. The type and variety of protective clothing
(e.g., coverdls, lab coats, or shoe covers) should be based on the work conditions and expected
contamination levels. Typicaly, alab coat, gloves, and booties are the minimum protection needed.
Additiona protective equipment may aso be required, depending on the nature of the operation; this
could include face-shidlds, goggles, coverdls, overdls, jackets, footwear, headwear, and gauntlets.

Employers may choose reusable or disposable clothing. Each choice has its benefits and drawbacks.
Reusable clothing is more comfortable but presents the potentia problem of exposing laundry
personnel. Thetype of clothing chosen may aso contribute to the potential for heat stress.

Workers who may get high levels of contamination on their hands should wear gloves that can be
removed close to the point of use to reduce the spread of contamination. Open wounds should be
sedled with air-tight bandages because beryllium contamination causes ulcers that can serioudy
aggravate the wound.

Title 10 CFR 850.29(c) requires employers to establish procedures for donning, doffing, handling, and
goring protective dothing and equipment. Beryllium workers must be prevented from leaving beryllium
areas with contamination on their bodies or persond clothing. Thisincludes a requirement that
beryllium workers change from their persona clothes into full-body protective clothing and footwear
before beginning work in aregulated area. Upon leaving aregulated area, workers should remove
protective clothing and discard it as hazardous waste or segregate it with other beryllium-contaminated
clothing. Workers should carefully remove and place (not throw) soiled clothing in laundry containers
to avoid generaing airborne beryllium and unnecessarily contaminating the change room with the
beryllium-bearing dust on the clothing. Persons handling soiled clothing should wear high-efficiency
respirators, and they should be trained and fit-tested with the proper Sze respirator. Beryllium-
contaminated clothing must be appropriately labeled (see section 4.2.18).

Title 10 CFR 850.29(d) prohibits the remova of beryllium-contaminated protective clothing and
equipment from areas that contain beryllium except for laundering, ceaning, maintenance, or disposa.
Title 10 CFR 850.29(e) prohibits the remova of beryllium from protective clothing and equipment by
means that could disperse beryllium into the air (e.g., blowing or shaking). Employers may use HEPA
vacuuming of contaminated protective clothing and equipment as part of the doffing procedure.

Title 10 CFR 850.29(f) gives employersflexihility in determining the frequency for deaning, laundering,
repairing, or digposing of protective clothing based on specific work conditions and the potentia for
contamination. Beryllium-contaminated clothing and equipment removed for one of these purposes
must be placed in containers that will prevent the digpersion of beryllium dust. These containers must
be appropriately labeled (see section 4.2.18). Laundry containers should have lids that automatically
close behind the deposited clothing. Laundry bags are available that dissolve during the washing
process S0 that laundry workers can avoid the potentia exposure that could result from opening the
bags and handling the contaminated clothing. (These bags may not be practicable in humid
environments)) Other types of plastic bags that are used for laundry should not be reused. All used
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bags dated for digposa must be handled with other beryllium-contaminated wastes and must be
properly labeled (see sections 4.2.12 and 4.2.18).

Employers must notify both on-site laundry workers and off-ste contractors who provide laundry
services about any beryllium contamination, the hazards associated with the contamination, and
appropriate measures they should take to prevent the release of airborne beryllium and to protect
laundry workers.

4.2.10 Housekeeping

Title 10 CFR 850.30 establishes housekeeping requirements for operational areas where berylliumis
present. Employers are required to conduct routine surface sampling to determine housekeeping
conditions wherever beryllium is present in operationa areas of DOE/NNSA facilities, and they must
maintain removable surface contamination levels that do not exceed 3 Fg/100cn during non-
operationa periods. Removable contamination is defined as “ beryllium contamination that can be
removed from surfaces by nondestructive means, such as casud contact, wiping, brushing, or washing”
[10 CFR 850.3(a)].

Surface sampling for housekeeping purposes is not required in non-operationa, closed-off rooms or in
buildings where workers will not be exposed to beryllium contamination. Likewise, sampling is not
required in the interior of ingtalled closed systems, such as enclosures, glove boxes, or ventilation
systems[10 CFR 850.30(a)]. DOE’s ORPS, described in DOE O 232.1A and DOE M 232.1-1A,
does not require the reporting of surface beryllium (or any non-radioactive chemical) contamination
levelsthat exceed prescribed limits.

Surface monitoring is used to monitor the effectiveness of routine housekeeping and spill-cleanup efforts
in aworkplace and to help diagnose the sources of beryllium contamination. Monitoring surface
contamination levelsis an indigpensable tool for ensuring that beryllium emissons from operations are
under control. The only practical method of monitoring surface levelsis to maintain the surface
contamination at an established housekeeping level so that elevations above that level can readily be
detected. Also, the location and pattern of surface levels obtained from surface monitoring results can
help to pinpoint any source of arrborne beryllium.

Employers must include gods for housekeeping and cleanliness as part of their exposure reduction and
minimization efforts (see section 4.2.5). Employers should minimize accumulations of beryllium dust on
surfacesin the workplace. Beryllium contamination on surfaces may become resuspended and
contribute to airborne levels if aggressively agitated. Also, workersin the habit of bringing their hands
to their faces may be exposed to airborne beryllium from contamination on their deeves. Seevesare
likely to become contaminated from contact with contaminated surfaces. However, surface levels
should not be used in an attempt to measure worker exposure.  Surface sampling results do not
quantitatively correlate with persona exposuresto beryllium particles that are re-entrained into the air
or that are inhaled from workers deeves.
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The appropriate use of surface monitoring should be covered in the beryllium exposure assessment plan
(see section 4.2.4). Monitoring frequency should be determined using a risk-based gpproach and can
vary from occasond to every shift. Occasiond monitoring may be adequate for activities that are not
likely to increase surface contamination levels (e.g., activities conducted in administrative areas adjacent
to, but not within, an active beryllium work area and smal-scale tasks conducted in ventilated
enclosures). Frequent monitoring may be appropriate for activities that are likely to result in high
surface contamination levels. For example, both the AWE Cardiff facility and the LANL Beryllium
Technology Facility perform surface monitoring at the end of every shift.

Employers should use NIOSH andytica method 9100 (ref. 26) for surface monitoring. This method
may have to be modified for surfaces smaler than 100 cn? using a procedure like that described in
Appendix D of 10 CFR 835 for radioactive contamination:

When removable contamination on objects of surface arealess than 100 cn? is
determined, the activity per unit area shdl be based on the actud area and the entire
surface shall be wiped.

Employers may use surface sampling methods (e.g., dry wipe sampling) other than NIOSH 9100 but
should consider trangitioning to the NIOSH method (wet wipe sampling) in a cost-effective manner.
DOE bdievesthat the use of a Sngle surface sampling method will reduce result variability acrossthe
complex and dlow DOE to determine which control methods work best. Comparability of other
methods to the NIOSH method should be documented. DOE recognizes that removable surface
contamination may build up during awork shift and that the duration of a shift can vary widdy for
different operations. Surface sampling should be conducted after normd cleanup at the end of a shift
and during non-operationd periods rather than during the shift. Additiona guidance concerning surface
sampling (e.g., recommended number and location of swipe samples) can be found by reviewing
sampling plans and procedures in documents in the CBDPP Implementation Tool Kit, which can be
found on the web at the following ste:

http:/Amww.eh.doe.gov/befitk.html-ss

DOE does not wish to preclude the use of surface sampling techniques other than wipe sampling for
measuring beryllium contamination. New technologies may improve current techniques. Direct-reading
ingruments may provide better results than wipe sampling; beryllium colorimetric screening may
improve the utility of wipe sampling by quickly indicating which surfaces are, or are not, contaminated
before obtaining the samples. New surface sampling technologies should be validated.

Procedures should ensure that housekeeping practices are performed regularly and thoroughly to
prevent the accumulation of beryllium-containing dust and to limit the spread of contamination.
Housekeeping can result in worker exposures to beryllium-contaminated dust. Therefore, procedures
should aso focus on preventing the spread and re-entrainment of dust during the performance of
housekeeping activities.
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Title 10 CFR 850.30(b) requires employers to use wet cleaning methods, vacuuming, or other cleaning
methods that avoid the production of airborne dust. The rule citesthe use of “sticky tack cloths’ asan
acceptable cleaning method. (* Sticky tack cloths’ are cloths to which a sticky substance is applied.
Particles readily stick to tack cloths) Wet cleaning methods are likely to capture and retain beryllium
particles before they can be dispersed into the air from dusty surfaces. Acceptable methods of wet
cleaning include the use of low-pressure water mists (rather than high-pressure streams that will
disperse beryllium particles), power-driven wet scrubber units, HEPA filtered floor buffers, wet floor
mops, and wet wipes, sponges, and cloths. Employers should monitor the methods used to ensure that
the methods do not become a source of arborne beryllium particlesif, for example, the tacky cloths
become overloaded or the wet scrubbers begin to leak droplets that contain beryllium particles.

Dry cleaning methods are prohibited for cleaning beryllium-contaminated floors and surfaces.
Examples of prohibited dry cleaning methods include shoveling, sweeping, or brushing. The use of
these methods is acceptable only in completely closed systems, such as a glovebox, that provide an
effective barrier between the beryllium and workers. Another prohibited work practice is the use of
compressed air to remove dust containing particles of beryllium unless the compressed air isused in
conjunction with an enclosed ventilation system designed to capture the disturbed dust.

Title 10 CFR 850.30(c) requires HEPA filters on portable or mobile vacuum units used to clean
beryllium-contaminated areas. HEPA-type portable vacuum cleaners and dedicated central vacuum
systems equipped with HEPA filters are the only types dlowed in the cleanup of beryllium. The sysem
used for beryllium aso may be used for other toxic contaminants as long as dl hazards are consdered
in maintenance of the system and disposa of contaminated filters.

Title 10 CFR 850.30(d) requires employers to ensure that cleaning equipment used to clean beryllium-
contaminated surfaces islabeled and controlled, and that it is not used for nonhazardous materials.
DOE ' sintent with these provisonsis to prevent the spread of beryllium-contaminated dust and debris
onto workplace surfaces and to prevent the release of beryllium into workplace ar since equipment
such as vacuum cleaners often are amgjor source of beryllium-contaminated dust and debris.

Dedicated centrd vacuuming systems that discharge outside after filtration will normally be operating
under permits from the loca authority for enforcement of the Clean Air Act. Thefiltration system and
the maintenance schedule may be specified in the loca authority permit.

Periodic maintenance is critical for vacuum systems.  Such maintenance should be conducted on both
portable and fixed vacuum systems. Maintenance normaly includes pressure drop testing to determine
when afilter is clogged and needs to be cleaned or replaced, and aerosol penetration testing to
determine that no leaks have developed in or around the HEPA filters. Old filters must be properly
labeled and handled as beryllium waste.

Aerosol penetration testing of HEPA filtersis dso normaly done when anew filter isingdled to ensure
that the unit is correctly positioned and dust is not leaking around the filter. (See section 4.2.5.2,
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“Engineering Controls, Ventilation” for additiond guidance on HEPA filters) Workers doing filter
testing and maintenance have the potentid for beryllium exposure, and employers must take gppropriate
stepsto protect them and minimize exposure.

Employers should determineif it would be preferable to conduct cleanup where a pill has resulted in
beryllium contamination of an item or to isolate and trangport the item to another location for
decontamination. Reasonsto trangport the item may include lower risk to workers performing the
cleanup or better technology resulting in a more effective cleanup process.

4.2.11 Release Criteria

Title 10 CFR 850.31(a) requires employers to clean beryllium-contaminated equipment and other items
to the lowest contamination level practicable and label such equipment or items before releasing them to
the generd public, a DOE/NNSA facility for non-beryllium use, or to another facility for work involving
beryllium. The phrase “and other items’ coverstools, supplies, documents, etc., but does not include
redl property or buildings. Before releasing equipment or items to the public or rdleasing them to
DOE/NNSA for usein a non-beryllium area, employers must ensure that—

«  removable contamination does not exceed the higher of either 0.2 ug/100 cn? or the concentration
of beryllium in soil a the point of release, whichever is gredter;

» theequipment or item islabeled in accordance with 10 CFR 850.38(b); and

» they have obtained the recipient’s commitment to implement controls that will prevent foreseesble
beryllium exposure, considering the nature of the equipment or item, its future use, and the nature
of the beryllium contamination.

Because beryllium is ubiquitous in soils throughout the United States, background soil accumuleting on a
surfacein aDOE/NNSA facility could contain more beryllium than the release criteria of 0.2 ug/100
cn? for public or non-beryllium use. Title 10 CFR 850.31(b)(1) dlarifies that the release criterion of

0.2 pug/200 cn¥ for public or non-beryllium use does not apply to beryllium on equipment or an item
due to an accumulation of beryllium-containing background soil.

Large amounts of dust, for which background soil is the source, may have accumulated on equipment
or other items, particularly in old facilities. Employers may andlyze this dust and determine that it is not
covered by the rule because it does not meet the rul€ s definition of beryllium if it contains less than 0.1
percent beryllium by weight. Conversdly, the beryllium in dust for which beryllium activities was the
source would be covered because it meets the rule' s definition of beryllium. (In other words, a surface
that is found to exceed 0.2 ug/100 cn¥ of removable beryllium immediately after a beryllium activity
may not be released for public or non-beryllium use even if severd yearslater the concentration of
beryllium in the accumulated dust becomes less than 0.1 percent by weight.)
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DOE recognizes that regarding beryllium-containing dusts differently depending on the source of the
beryllium may seem contradictory, but this is a consequence of the fact that 10 CFR 850 appliesto
DOE/NNSA beryllium activities and does not apply to the natura process of deposition of dusts
coming from other sources. DOE further recognizes that deposition of sufficient beryllium-containing
dust, for which background soil is the source, to exceed 0.2 pug/100 cn? of removable beryllium, will
very rarely occur. Therule provides employers with flexibility in gpplying 10 CFR 850.31 to the
specific conditions of each facility. CBDPPs should include specific definitions of “beryllium-
contaminated” materias for the facilities in question and supporting rationde for those definitionsin
addressing the rul€ srelease criteriarequirements in 10 CFR 850.31.

Guidance for conducting surface sampling (e.g., recommended number and location of swipe samples)
can be found by reviewing sampling plans and procedures included in the CBDPP Implementation Tool
Kit, which can be found on the web at the following site:

http:/Amww.eh.doe.gov/befitk.html-ss

Before rdeasing beryllium-contaminated equipment or items to another facility performing beryllium
work, employers must ensure that [10 CFR 850.31(c)]—

«  removable contamination does not exceed 3 pug/100 cne;
» theequipment or item islabeled in accordance with 10 CFR 850.38(b); and

» theequipment or item is enclosed or placed in seded, impermesble bags or containers to prevent
release of beryllium dust during handling and transportation.

Title 10 CFR 850.31 requirements do not gpply to transferring specific beryllium components from one
operating area to another at the same site. The purpose of the release criteria requirementsisto closdy
control the potentia for beryllium exposure and the spread of beryllium contamination. If beryllium
components are to be moved from one operating areato another at the same site, the CBDPP plan
should contain procedures for transfers that address the control of exposure and spread of
contamination.

Contamination can typicaly be removed by vacuuming surface dust using a HEPA vacuum and wet-
wiping with water containing awetting agent or an industrial Sogp. Another effective cleaning technique
isto use gticky tack cloths. However, wet-wiping and tacky cloths may not be effective on adsorptive
materias, such as porous celling tiles or upholstered furniture, which are more readily cleaned usng a
HEPA vacuum. DOE’s*Handbook for Occupationa Hedth and Safety During Hazardous Waste
Activities’ (ref. 27) contains athorough discussion of equipment decontamingtion strategies.
Decontamination may have to be repeated severa times to reduce beryllium levels below the limits
established in 10 CFR 850.31, depending on the equipment’ s or item’ s surface characteristics and the
chemica and physica form, morphology, and concentration of the beryllium particles. Employers
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should verify contamination remova using surface sampling techniques such as NIOSH andyticd
method 9100 (ref. 26) prior to release of equipment or items.

Contaminated internad surfaces of equipment should aso be decontaminated. For example, alathe or
other piece of equipment may be free of removable surface contamination, and therefore releasable;
however, the same equipment may contain internal dust that could become airborne and present a
hedlth hazard to subsequent users (e.g., during repair activities). Such items must be labeled to warn
workers who may disassemble them in the future. Examples of appropriate labels are contained in
section 4.2.18. On the other hand, a different releasable piece of equipment may contain interna
beryllium contamination combined with other substances (e.g., grease), making it unlikely that the
beryllium would ever become airborne. The presence of thistype of “non-removable’ contamination,
even a levels above the removable contamination release criteria, may not necessarily present a hedlth
hazard or warrant decontamination. Accordingly, equipment with interna, removable beryllium dust
presents a greeter potentid risk than equipment with internd beryllium dust embedded in grease and the
employers must consder those risks to future users before releasing any equipment or item. Section
4.2.2, “Hazard Assessment,” discusses techniques for evauating risk and should be used to support
decison making on release of equipment or other items.

Employers should determine controls or conditions necessary to prevent future beryllium exposure,
incorporating them as conditions for releasing equipment or other items. For example, such controls
could include arequirement that gppropriate safety and health personnel, such asindustrid hygienists,
be contacted prior to beginning repairs or maintenance on equipment. Documents transferring
ownership of items with actua or potentid beryllium contamination should inform the new owner of the
contamination, steps taken or not taken to clean both internal and externa surfaces, surface
contamination levels, hazards associated with beryllium exposure, and the controls or conditions
necessary to prevent future beryllium exposure. Employers should obtain documentation of the
recipient’'s commitment to implement the controls that will prevent foreseegble beryllium exposure.

Title 10 CFR 850.31(c)(3) requires employers to ensure that areleased item is enclosed or placed in
sedled, impermeable bags or containersto prevent exposure to beryllium during handling and
trangportation to its destination. Enclosure can be accomplished by any practica means such as
wrgpping in plastic. Labding of equipment is aso arequirement prior to release and should be
performed in accordance with 10 CFR 850.38(b) (see section 4.2.18).

4.2.12 Waste Disposal

Title 10 CFR 850.32(a) requires employersto control the generation of beryllium-containing waste, as
well as beryllium-contaminated equipment and other items that are disposed of as waste, through the
goplication of waste minimization principles. Beryllium-containing waste, as wel as beryllium-
contaminated equipment and other items that are digposed of as waste, must be disposed of in sedled,
impermesable bags, containers, or enclosures to prevent the release of beryllium dust during handling



54 DOE G 440.1-7A
01-04-01

and trangportation. Labeling of al bags, containers, and enclosures used for disposal of beryllium
waste must be in accordance with 10 CFR 850.28 (see section 4.2.18).

4.2.12.1 Minimizing Beryllium Waste

The god of waste minimization isto reduce, to the extent practicable, the amount of hazardous waste
generated and subsequently treated, stored, or disposed. Though waste minimization and pollution
prevention programs are not an explicit requirement of the rule, waste minimization and pollution
prevention programs have been mandated for DOE/NNSA facilities through Executive Order 12856,
“Federd Compliance with Right-to-Know Laws and Pollution Prevention Requirements’ (ref. 28), and
Executive Order 13101, “ Greening the Government Through Waste Prevention, Recycling, and
Federa Acquigtion” (ref. 29). Employers should coordinate with personnel responsible for managing
waste minimization programs on their Stes to develop specific gods for wastes that contain beryllium.
At aminimum, the following waste reduction principles should be reviewed and implemented, if
aopropriate, for beryllium operations:

*  source reduction techniques including—
- subditution of lesstoxic materids for beryllium;

- process improvements (automation, improved equipment, equipment layout
changes, new technology) that reduce the quantities of beryllium required, and

- improved operating practices (operating and maintenance procedures, material
handling, inventory control) that improve efficiency and reduce the quantities
of beryllium required;

«  recycling of beryllium materias through re-use or reclamation; and

« improved treetment methods for beryllium waste.

Appendix B of the Environmenta Protection Agency (EPA) “Facility Pollution Prevention Guide’
(EPA/600/1-92/088) (ref. 30) addresses waste reduction practices for various industries, including
fabricated meta and metdl casting, and may be consulted for relevance to afacility’s beryllium
operations.

A waste minimization assessment is a ussful toal in identifying opportunities for reducing beryllium
wadtes. Employers may conduct assessments in accordance with the EPA “Waste Minimization
Opportunity Manud” (EPA/625/7-88/003, July 1988) (ref. 31). An assessment should begin with a
careful review of afacility’s operations and beryllium waste streams and selection of specific areasto
be assessed. Next, options with potentia to minimize beryllium waste should be devel oped, screened,
and evauated for technica and economic feagibility. Findly, employers should sdlect and implement
the most promising option(s).
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4.2.12.2 Beryllium Waste M anagement

It is possible that beryllium waste or discarded items containing beryllium may be regulated under the
Resource Conservation and Recovery Act (RCRA). Generators of solid waste are required by 40
CFR 262.11 to evaluate their wastes at the initia point of generation to determine whether the wastes
are hazardous. The Office of Environmental Policy and Assstance (EH-41) has prepared a computer-
automated tool to assst in making this determination. 1t may be obtained a the following web ste (go
to “tools’ and select “RCRA Definitions of Solid and Hazardous Wast€’):

http://www.eh.doe.gov/oepa

Employers of operations that generate beryllium waste should begin this evauation by determining
whether beryllium-contaminated waste is excluded or exempted from regulation. Criteriagivenin 40
CFR 261.3, 261.4 (e.g., samples, scrap metals), 260.20, and 260.22 may be used for this
determination. For example, 261.3 exempts non-wastewater residues such as dag that result from
high-temperature metals recovery processing of certain wastes, when beryllium concentrations are
below 0.010 mg/l. If the beryllium waste is not excluded based on evauation of these criteria,
employers should evaluate whether the waste meets alisting prescribed in subpart D of part 261.

Subpart D of 40 CFR 261 contains four lists of hazardous wastes.

»  wastes from non-specific sources (F-listed wastes), such as spent solvents from degreasing
operations,

*  wastes from specific industry sources (K-listed wastes), such as didtillation bottoms from the
production of nitrobenzene by the nitration of benzene;

» discarded commercid chemica products, off-gpecification species, container residues, and spill
resdues that are congdered acute hazardous waste that can cause injury or desth with only small
exposures (P-listed wastes); and

» discarded commercid chemical products, off-specification species, container residues, and spill
residues that are considered teratogenic, carcinogenic, mutagenic, and/or toxic but are not likely to
be immediately dangerousto life (U-listed wastes).

Beryllium powder is specificdly identified as a P-lised waste in 40 CFR 261.33. Thisincludes
beryllium powder thet is discarded or intended for discard, such as residue that remainsin a container
or in an inner liner removed from a container [see 40 CFR 261.7(b) for criteriato determine exclusions
for containerg]. Employers should adso examine the other lists (e.g., F-ligt, K-list) within Subpart D to
determine their gpplicability.

If awaste does not gppear on alisting in subpart D, employers should determine whether the waste
exhibits one of the four characteristics found in subpart C of 40 CFR 261. These include ignitability,
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corrosivity, reactivity, or toxicity. Most beryllium materiads are not considered to be ignitable,
corrosive, or reactive, and therefore these characteristics can generdly be iminated. The toxicity
characterigtics of subpart C are determined based on 40 congtituents listed in 40 CFR 261.24.
Beryllium is not listed as one of the 40 condtituents. Nonetheess, employers should still evauate
subpart C criteriafor gpplicability to wastes that contain beryllium compounds.

If it is determined that beryllium-contaminated waste items are regulated as hazardous waste; employers
should consult EPA and dtate regulations for permits and other requirements for hazardous waste
treatment, storage, and disposal. These include 40 CFR 262 through 266, 268, and 270.
Environmentd personnd familiar with applicable regulations should be involved in obtaining any
necessary permits and in managing the waste.

In digposing of beryllium-contaminated waste, employers must minimize airborne exposures both to
workers during waste handling and to downsiream handlers of the waste. Disposing of beryllium-
contaminated items as waste may protect workers better, in some cases, than cleaning the item so that
it can be reused or recycled. Worker protection takes precedence over waste minimization, but in
most situations, both can be achieved smultaneoudly.

Beryllium-contaminated materias (including waste, scrap, debris, equipment, and clothing) must be
disposed of properly and placed in impermesble enclosures, such as seded bags or containers, and
labeled in accordance with requirements of 10 CFR 850.28. The containing and labeling of beryllium
waste are conddered beryllium operations and must be included in the CBDPP. RCRA requirements
on labeling must be followed when beryllium waste is regulated as a hazardous waste.

4.2.13 Beryllium Emergencies

Title 10 CFR 850.33 requires employers to comply with 29 CFR 1910.120(1) for beryllium
emergencies related to D& D operations and 29 CFR 1910.120(q) (ref. 32) for beryllium emergencies
related to al other operations. This requirement avoids duplication of effort while ensuring consstent
and coordinated responses to beryllium emergencies at DOE/NNSA facilities.

Though not stated in the rule, employers must comply with the requirements of DOE O 151.1,
COMPREHENSIVE EMERGENCY MANAGEMENT SYSTEM (ref. 33), when this Order is
invoked in relevant contracts. 1t islikely that many beryllium operations are located within facilities that
have aready established an emergency management program in response to DOE O 151.1
requirements.

Employers should be aware that 29 CFR 1910.120 [Hazardous Waste Operations and Emergency
Response (HAZWOPER)] requirements are more restrictive than DOE O 151.1 in some areas, and
further actions may be necessary to ensure that beryllium operations are in compliance. For example,
HAZWOPER is more redtrictive in five emergency response program areas. documentation
requirements, emergency response organization, emergency equipment and PPE, training, and medica
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aurveillance. A discussion of these eements, as well as agood overview of HAZWOPER emergency
management requirements, can be found in the DOE * Handbook for Occupational Health and Safety
During Hazardous Waste Activities’ (ref. 27).

The primary emergency management requirements of 29 CFR 1910.120(1) include—

* preparation of a comprehensive emergency response plan as a separate component of the Facility
Safety and Hedth Plan;

» compatibility and integration of the plan with disaster, fire, and/or emergency response plans of
locdl, state, and Federa agencies,

* peiodic rehearsd of the plan as part of the Ste' straining activities,
* periodic review and update of the plan;

* inddlation of an employee darm system; and

implementation of the plan in the event of emergencies.

Emergency management requirements of 29 CFR 1910.120(q) apply to any facility with the potentia
for a hazardous substance rdease, including beryllium. Sitesthat have implemented a program
compliant with section 303 of the Superfund Amendments and Reauthorization Act of 1986
(Emergency Planning and Community Right-to-Know Act of 1986, 42 U.S.C. 11003) are considered
to have met the requirements of 29 CFR 1910.120(qg). Emergency management elements of paragraph
29 CFR 1910.120(q) require an emergency response plan similar to paragraph (1), aswell asthe
following additiona reguirements:

» emergency response indoctrination briefings to skilled support personnel who may be needed
temporarily to perform emergency support work (e.g., mechanized earth moving, crane and
hoisting operations);

« training and annua demondration of competency for specidists who work with and aretrained in
the hazards of specific substances (i.e., berylliumy;

« training based on the duties and functions of each responder of an emergency response
organization (e.g., “first responder awareness’ level needs to understand beryllium characterigtics
and associated risks during an incident);

» catification of trainers,

« medicd surveillance and consultation of emergency response employeses,

» protective clothing and equipment for emergency response personne (e.g., respirators); and



58 DOE G 440.1-7A
01-04-01

*  pogt-emergency response operations, including remova of materias or contamination from the Site
of the incident (e.g., decontamination of equipment or items using techniques discussed in section
4.2.11).

4.2.14 Medical Surveillance

Title 10 CFR 850.34(a)(1) requires employersto establish and implement a medical surveillance
program for beryllium-associated workers who voluntarily participate in the program. The medica
survelllance program isintended to achieve severd gods

* identification of workers at higher risk from the adverse effects of beryllium,

»  prevention of beryllium-induced diseese by linking hedlth outcomes to beryllium tasks, and

» ealy detection of beryllium-induced disease, which dlows for early treatment.
Beryllium-associated workers are current DOE/NNSA Federal or contractor workers who are or
were exposed or potentialy exposed to airborne concentrations of beryllium at a DOE/NNSA facility.
Thisindudes, but isnot limited to—

e beryllium workers,

»  workerswhose work histories show they may have been exposed to airborne concentrations of
beryllium at a DOE/NNSA facility;

»  workerswho exhibit Signs or symptoms of beryllium exposure and have been removed from
beryllium exposure as part of amedica survelllance program;

»  workerswho worked in the past in a beryllium areain a DOE/NNSA facility, but transferred to
another job or another DOE/NNSA facility; and

*  workerswho sdf-identify.

The requirementsin 10 CFR 850.34 address—

implementation of a medica survelllance program administered by the SOMD;

basdine, periodic, and emergency medica evauations and procedures,

multiple physcian review;

dternate physcian determination;
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» information provided to employers and to beryllium-associated workers,
*  reporting; and
e daaandyss.

Records at many facilities identify some workers known to have been exposed to beryllium.
Incidentally exposed workersin the past, however, often were not considered to be at risk for CBD
and were not identified as potentidly exposed. Workers should be given an opportunity to self-identify
as potentidly having been exposed to beryllium in the past snce hitorica records may be incomplete.
Prgjects invalving beryllium a some facilities had alimited duration, and some workers may reca| that
they worked on those projects rather than that they worked with beryllium.

Title 10 CFR 850.34(a)(2) requires each employer to designate an SOMD, who is responsible for
adminigtering the medica surveillance program.

Title 10 CFR 850.34(a)(3) requires employers to ensure that the medica evauations and procedures
required by the rule are performed by, or under the supervison of, alicensed physician who isfamiliar
with the hedlth effects of beryllium. Although alicensed physician is the gppropriate person to supervise
and evauate amedica evauation, many eements of the baseline and periodic evaluations may be
performed by another qudified hedth care professona under the supervision of aphyscianwhois
familiar with the hedlth effects of beryllium. Title 10 CFR 850.34(c) requires employers to establish
procedures for follow-up of findings from basdine and periodic examinations.

It is DOE intent that SOM Ds manage cases to ensure that workers with positive findings are referred to
gopropriate physicians for further diagnosis and treatment. It dso is DOE intent that workers will be
referred to board certified pulmonary or occupational medicine physicians who have the experience,
speciaized equipment and examination protocols needed to differentiate between CBD and other lung
diseases when CBD is a possible cause of thefindings. At present, there are relatively few medica
centers with experience diagnosing CBD. SOMD’s may decide that it is advantageous to support
loca providersin developing the needed experience if the number of workers requiring referrd is
aufficently large

Symptoms that may indicate the presence of CBD are listed in adiscussion of the disease a the
following web Stes:

http://mww.eh.doe.gov/be/webdocl.html-ss
http://www.orau.gov/cer/BMSP_pro/be-home.htm
http:/Amww.njc.org/berylliosshtml
http:/Amww.beryllium.org
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http://www.beryllium.org
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Title 10 CFR 850.34(a)(4) requires employers to establish and maintain alist of beryllium-associated
workerswho may be digible for medicd surveillance. The list must be based on the results of the
hazard assessment, exposure records, and other information regarding the identity of the beryllium-
associated workers. Thelist must be adjusted at regular intervals based on the results of the periodic
medica evauations of the beryllium-associated workers.

Title 10 CFR 850.34(8)(5) requires employersto provide the SOMD with the information needed to
operate and administer the medicd survelllance program. The information includes—

alig of beryllium-associated workers who may be digible for medica survelllance;

» thebasdine inventory, hazard assessment, and exposure monitoring data;

» theidentity and nature of activities or operations on the site that are covered under the CBDPP,
» therdated duties of beryllium-associated workers, and

» thetype of repirator and PPE used by beryllium-associated workers.

Title 10 CFR 850.34(a)(6) requires employers to provide the SOMD and the examining physician
with—

« acopy of 10 CFR 850 and its preamble;
« adescription of the worker’ s duties as they pertain to beryllium exposure;
e records of individua worker’s beryllium exposures, and

« adescription of the personal protective and respiratory protective equipment used by the worker
in the past, present, or anticipated future.

Title 10 CFR 850.34(b) requires employers to provide three types of medica evauations (basdine,
periodic, and emergency) to beryllium-associated workers who voluntarily participate in the medica
surveillance program. The evauations and procedures must be provided at no cost to the worker and
at atime and place that is reasonable and convenient to the worker. Participation in the medica
survelllance program is not mandatory for workers. A worker has the right to decide not to participate
in the medical surveillance program when first offered, but can decide to participate in the medica
aurvelllance program at alater time. Also, aworker who is enrolled in the medica survelllance program
has the right to withdraw from the program at any time.

Title 10 CFR 850.34(b)(1) establishes requirements for the basdline medica evauation. The purpose
of the basdline medicd evauation isto—
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»  edablish the current health status of each worker and determine whether it is appropriate to assgn
the worker to jobs with beryllium exposure,

* initidly determine what level of medica surveillance the employer must provide to the particular
worker, and

*  edablish essentid basdine data for each worker for assessing subsequent changesin hedlth Satus
attributable to beryllium exposure.

Basdine medica examinations must include—

* adetaled medica and work history with emphasis on pagt, current, and anticipated future
exposure to beryllium;

e arespiratory symptoms questionnaire;
» aphyscd examination with specia emphasis on the respiratory system, skin, and eyes,

e achest radiograph (posterior-anterior, 14 x 17 inches) interpreted by a NIOSH B-reader of
pneumoconiosis or a board-certified radiologist (unless a basdline chest radiograph is dready on
file);

« gpirometry, including the forced vita capacity (FVC) and the forced expiratory volume at one
second (FEV 1),

» the beryllium lymphocyte proliferation test (Be-LPT); and

« any other tests deemed gppropriate by the examining physician for evauating beryllium-related
hedth effects.

DOE does not require the use of a specific sandardized form or questionnaire for the basdline
evauation. However, gppropriate standardized forms and questionnaires have been developed, and
examples can be found at the following web site:

http://Aww.orau.gov/cer/BM SP_pro/be-quest.ntm
Use of these forms or smilar tools is|eft to the discretion of the SOMD.
The pulmonary function tests (Spirometry) are needed to provide basdline data on lung function and to
permit evauation of any future change in lung function. Thisinformation may dso be useful in assessing
the hedlth of beryllium-associated workers who wear respirators.

Beryllium lymphocyte proliferation testing is highly specidized. Thefive laboratories that are currently
performing thistest are listed below.


http://www.orau.gov/cer/BMSP_pro/be-quest.htm
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* Medicd Divison, Oak Ridge Indtitute of Science and Education
P.O. Box 117
Oak Ridge, Tennessee 37830
(865) 576-3076

e Clevdand Clinic Foundation
9500 Euclid Avenue, L-15
Cleveland, Ohio 44195
(216) 444-8844

» Divison of Environmenta and Occupationa Hedlth Sciences
Nationa Jewish Medica and Research Center
Denver, Colorado 80206
(303) 398-1723

*  Pumonary Immunology Unit
Hospita of Universty of Pennsylvania
Philadelphia, Pennsylvania 19104-4283
(215) 573-9890

*  Specidty Laboratories, Inc.
Santa Monica, California 90404-3900
(800) 421-4449

These |aboratories currently vary somewheat in the Be-LPT procedures that they use. DOE is
developing the sandard, “DOE Specification, Beryllium Lymphocyte Proliferation Testing (BeLPT),” to
minimize these differences. DOE expects this standard to be available by mid-2001 on the DOE
Technicd Standards web Site at—

http://Amww.eh.doe.gov/techstds/standard/standfrm.html

Title 10 CFR 850.34(b)(2) establishes requirements for periodic evauations. The periodic evauations
must be provided annualy to beryllium workers and every 3 years to other beryllium-associated
workers. The annud schedule for beryllium workersisintended to give priority for medica survelllance
to workers at the greatest risk of exposure. This should ensure that those workers most in need of
medica surveillance obtain it as soon as possible so that actions in response to positive medica findings
can be taken as soon as possible.

The periodic medicd evauations must include—

* adetaled medica and work history with emphasis on past, present, and anticipated future
exposure to beryllium,


http://www.eh.doe.gov/techstds/standard/standfrm.html
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e arespiratory symptoms questionnaire;
* aphyscd examination with emphasis on the respiratory system;
* theBeLPT; ad

* any other tests deemed gppropriate by the examining physician for evauating beryllium-reated
hedth effects.

Title 10 CFR 850.34(b)(3) requires employers to provide amedical evaluation as soon as possible to
any worker who may have been exposed to beryllium because of a beryllium emergency. The medicd
evauation must include the same eements as the periodic eva uation specified in 10 CFR 850.34(b)(2).
The SOMD may determine that amedicad evduation of aworker shortly after a beryllium emergency is
not necessary if the worker dready participates in the beryllium medica surveillance program.

Medica survellance using traditiona screening tests has proven ineffective in detecting CBD in its early
dages. A postive Be-LPT in periphera blood lymphocytes indicates sengtization to beryllium and may
be an early sign of CBD. The Be-LPT can be used as adiagnostic test, as a screening test, and asa
aurveillance tool. The incidence of postive periphera blood Be-LPT results in exposed workersis
considered to be an indicator of the occupationa health impacts of beryllium exposure and a method
for identifying populations a risk for CBD. A postive Be-LPT in lung lymphocytes combined with
granulomas in the lung provides definitive support for adiagnosis of CBD. Many senstized individuds,
asidentified by poditive results on the Be-LPT, have developed CBD at a future date.

Table 7 presents a schedule of medica surveillance required by 10 CFR 850.34.

Under 10 CFR 850.34(c), employers must establish a multiple physician review process for beryllium-
associated workers that dlows for the review of initid medica findings, determinations, or
recommendations from any medica evauation conducted pursuant to 10 CFR 850.34. This process—

»  grengthens and broadens the bases for medica decisions made pursuant to the rule when a
beryllium-associated worker questions the findings or recommendations of theinitid physician
retained by the employer;

» increases worker confidence in the soundness of the medica findings and recommendations, and

« increases worker acceptance of and participation in the medica surveillance program.

The avallability of amultiple physician review process dlows workers to exercise their rightsin an
informed, knowledgeable way. The process alows beryllium-associated workers the opportunity to
obtain an independent review of the findings, determinations, or recommendations of the physician
selected by the employer. Over time, this independent review islikely to show ether that the worker’s
distrugt of the physician retained by the employer is unwarranted or that the employer should improve
the qudity of medica survelllance being provided. Worker acceptance of, and participation in, the
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medica survellance program islikely to be strong if employers administer medica surveillance
programs that maintain worker confidence.

A beryllium-associated worker is dlowed to designate a second physician to review any findings,
determinations, or recommendations made by the initid physician if the employer sdlectsthe initia
physician to conduct the medica examination or consultation. The second physician may conduct any
consultations, examinations, and laboratory tests that he or she deems necessary to facilitate the review
[10 CFR 850.34(c)(1)].

The employer must promptly notify the beryllium-associated worker in writing of the right to seek a
second medica opinion after each medica exam or consultation conducted by the initid physician
provided by the employer [Title 10 CFR 850.34(c)(2)].

Under 10 CFR 850.34(c)(3), the employer is permitted to make its participation in, and payment for,
multiple physician review contingent on the beryllium-associated worker doing the following within

15 days after recaiving theinitid physician’ s written opinion or receiving notice of the right to a second
medica opinion:

» informing the employer that he or she intends to seek a second medica opinion, and
* initiating steps to make an gppointment with a second physician.

The rule has no limitations on a beryllium-associated worker’ s choice of a second physician, except that
the second physician must be a licensed physician who is familiar with the hedth effects of beryllium.

When the findings, determinations, or recommendation of the second physcian differ from those of the
initia physician, 10 CFR 850.34(c)(4) requires the employer and the beryllium-associated worker to
make efforts to encourage and assist the two physiciansin resolving any disagreements. If the two
physicians cannot resolve their disagreement, 10 CFR 850.34(c)(5) requires the employer and the
worker, acting through their respective physicians, to desgnate athird physician to resolve the
dissgreement. The third physician will review the previous findings and recommendetions and may
conduct any consultations, examinations, and laboratory tests that he or she deems necessary to resolve
the dissgreement. The third physician should provide a written medicd opinion to the SOMD, which
will be used to resolve the disagreement between the other two physicians. Title 10 CFR 850.34(c)(6)
requires the SOMD to act consstently with the findings, determinations, and recommendations of the
third physician, unlessthe SOMD and the beryllium-associated worker reach an agreement that is
congstent with the recommendations of at least one of the other two physicians.
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Table 7. Schedule of Medical Surveillance!
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Physical Examination

Emphasis on respiratory
system, skin, and eyes

Baseline M edical - . Em n
aseine .ed ca Periodic Evaluation? e 9e C{
Evaluation Evaluation

Detailed Medical and R R R
Work History
Emphasis on past,
present, and anticipated
future exposure to
beryllium
Respiratory Symptoms R R R
Questionnaire

R R R

Emphasis on respiratory
system

Emphasis on respiratory
system

Chest Radiograph
(posterior-anterior)

R
(unless a chest radiograph
isaready onfile)

R
(every 5years)

R
(unless a chest radiograph,
that islessthan 5 years
old, isaready onfile)

Appropriate by
Examining Physician*

R D b
Spitometry foroad xpiratay volumet
1 second
Be-LPT R " )
Other Tests Deemed D D °

R = Required by 10 CFR 850.
D = Discretionary component of surveillanceto allow individual decisions on therisk versus benefits and
because surveillance can be conducted without this procedure.

! For beryllium-associated workers who voluntarily participate.

2 Periodic evaluation must be conducted annually for beryllium workers and every 3 yearsfor beryllium-
associated workers.

3 The SOMD may determine that a medical evaluation of aworker shortly after aberyllium emergency is not
necessary if the worker already participatesin the beryllium medical surveillance program.

4 For example, tests such as lung lavage-LPT, lung biopsy, or spirometry.
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The employer and the beryllium-associated worker may use an expedient dternate physician
determination processin lieu of the multiple physician review process, so long as the dternative protects
the worker’ s hedlth a least as well as the multiple physician review process [10 CFR 850.34(d)]. For
example, ajointly agreed upon physcian might be used in the first instance without recourse to other
physicians.

Title 10 CFR 850.34(e) requires the SOMD to provide the employer with awritten, signed medical
opinion for each medica evauation performed on each beryllium-associated worker within 2 weeks of
receipt of theresults. The written opinion must take into account the findings, determinations, and
recommendations of the other examining phys cians who may have examined the beryllium-associated
worker. The SOMD’ s opinion must contain—

» thediagnoss of the worker’ s condition relevant to occupationa exposure to beryllium and any
other medical condition that would place the worker a increased risk of materid impairment asa
result of further beryllium exposure;

*  any recommendation for removing the worker from DOE/NNSA beryllium activities, limiting the
worker’s activities or duties, or usng PPE (e.g., respiratory protection); and

* adatement that the SOMD or the examining physician has clearly explained to the worker the
results of the medica evauation, including al test results and any medica condition related to
beryllium exposure that requires further evaluation or trestment.

The written medica opinion provided to the employer must not reved any specific records, findings, or
diagnoses that are not related to the health effects of beryllium exposure.

Title 10 CFR 850.34(f) requires the SOMD to provide each beryllium-associated worker with a
written medica opinion within 10 working days of receiving the results of medica tests or procedures.
The written opinion must contain the results of dl medica tests or procedures, an explanation of any
abnormal findings, and any recommendation that the worker be referred for additiona testing for
evidence of CBD.

Employers must provide the beryllium-associated worker with the same information that is provided to
the examining physician within 30 days of the worker’ s request.

Title 10 CFR 850.34(g) requires employersto report on OSHA Form No. 200, “Log and Summaries
of Occupationd Injuries and IlInesses,” beryllium senstization, CBD, or any other abnorma condition
or disorder of workers caused by or aggravated by occupationa exposure to beryllium. Work-related
CBD isarecognized occupationd illness. Beryllium senstization from occupationd exposureisan
“gdbnorma condition” that is dassfied as an occupationd illness. Detailed ingructions for illness and
injury reporting are contained in Chapter (V)(E) of “Reporting Guiddines for Occupationd Injuries and
llinesses’ (ref. 34). Medica remova is consdered to indicate an “abnorma condition.” Employers
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can use such information in determining whether the number of removas in various aress of the plant
correlates with exposure leves. In thisway, employers can focus attention on areas of the plant where
medica removals due to beryllium occur.

Title 10 CFR 850.34(h) requires employersto analyze medicd, job, and exposure data routinely and
sysemdticdly to identify individuas or groups potentidly at risk for CBD and to identify working
conditions that are contributing to that risk. Employers must determine which workers should be
offered medica survelllance and evaluate the need for additiona exposure controls based on the results
of these analyses. This data analyss provides a component for linking workplace conditions and hedlth
outcomes as required by 10 CFR 850.39(d) (see section 4.2.19) and can be a component of the
performance feedback required by 10 CFR 850.40 (see section 4.2.20).

4.2.15 Medical Removal

Title 10 CFR 850.35 establishes the medica remova protection (MRP) and MRP benefits provisons
of therule. It addresses the medica basisfor MRP, temporary and permanent removal, worker
consultation, return to work, and MRP benefits. Medica surveillance can be effective in protecting
workers hedth only when workers voluntarily seek medicd atention when they fed ill, refrain from
efforts to conced ther true hedth status, and fully cooperate with examining physicians.

Without MRP, employers would be free to maintain workers diagnosed with beryllium sengtivity or
CBD in ther current jobs, which would not sufficiently protect worker hedth. Alternaivey, employers
could choose to terminate workers or transfer them from higher-paying, beryllium-exposed jobsto
lower paying, non-beryllium jobs. This might be protective, but it would impair the worker’ s sandard
of living. In ether case, the effectiveness and integrity of the medica surveillance program would be
compromised.

With MRP, beryllium-associated workers are assured of being removed to jobs without beryllium
exposureif remova is determined to be necessary to protect their health. With MRP benefits, workers
are assured that their normal earnings and job status will be protected for a sufficient period of time if
the results of the program require remova from their beryllium-exposed jobs, and if they participate in
the medica survelllance program established by the employer as a condition for receiving MRP
benefits. Thisinterva alowstimefor retraining and placement in other jobs.

Title 10 CFR 850.35(a) requires employersto offer beryllium-associated workers medicd remova
from exposure to beryllium on each occasion that the SOMD determines in awritten medica opinion
that it ismedically appropriate to do so. The SOMD’ s determination must be based on—

*  oneor more positive Be-LPT results,
* adiagnossof CBD,

e anexamining physcian’s recommendation, or
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* any other Sgnsor symptoms that the SOMD deems medicaly sufficient.

Medica remova can be temporary or permanent. Title 10 CFR 850.35(a)(1) requires employersto
offer temporary remova pending afina medica determination of the worker’s hedth. Find
determination is dependent on the outcome of the multiple physician review process or the dternate
medical determination process (discussed in section 4.2.14).

Employers are required to transfer workers who accept temporary removal to comparable jobs for
which they are qudified (or for which they can be trained in a short time) and where beryllium
exposures are as low as possible (but in no event above the action level) [10 CFR 850.35(a)(1)(i1)].
Employers must maintain each beryllium-associated worker’ s total normal earnings, seniority, and other
worker rights and benefits until ajob becomes available or for 1 year, whichever comesfirst, if no
replacement job is available.

If the find medical determination isthat the beryllium-associated worker does not have a medica
condition that places him or her at increased risk of materid impairment to hedlth from exposure to
beryllium, the temporary MRP must be lifted so that the worker may return to his or her norma duties.

Employers mugt offer permanent medica removd to any beryllium-associated worker specified by the
SOMD in awritten medica opinion. In such cases, employers must provide workers with MRP
benefits [10 CFR 850.35(a)(2)].

Workers need adequate information before they make decisons concerning temporary or permanent
removal. For thisreason, 10 CFR 850.35(a)(3) requiresthe SOMD to—

*  advise beryllium-associated workers of the determination that medical removal is necessary to
protect their hedlth;

»  provide workers with a copy of 10 CFR 850, its preamble, and any other information the SOMD
deems necessary to illudtrate the benefits of remova and the risks of continued beryllium exposure;

»  provide workers an opportunity to have any questions about MRP answered; and

»  obtain worker Sgnatures acknowledging that they have been advised to accept medica remova
from beryllium exposure and have been provided with information on the risks of continued
exposure and the benefits of removad.

Title 10 CFR 850.35(a)(4) prohibits employers from returning workers who have been permanently
removed for medica reasonsto their former job status unless the SOMD determinesin awritten
medica opinion that continued medica removal is no longer necessary to protect their health.

If specid circumstances make medica remova an ingppropriate remedy, or if the SOMD determines
that continued exposure to beryllium will not pose an increased risk to a beryllium-associated worker’s



DOE G 440.1-7A 69
01-04-01

hedlth, the SOMD must fully discuss these matters with the worker. The SOMD then may, in awritten
determination, authorize an employer to return the worker to his or her former job Satus. Therule
permits some flexibility where it is reasonably clear that returning the worker to hisor her normd job is
unlikely to affect the worker’ s hedth and the dternative is much more drastic for the worker. For
example, returning aworker to a beryllium-associated job might be judtified if, after 2 years of removal,
the worker is not experiencing a decrease in lung function, the worker is nearing retirement and
termination of employment would mean the loss of pengion benefits, and the time the worker will be
exposed a or above the action level is very limited (eg., afew months). In such cases, the SOMD
may recommend an employer to provide the worker with additional protection, such as a positive-
pressure, supplied-air respirator. In any event, the decision to return the worker can be made only
after the SOMD has fully discussed these matters with the worker [10 CFR 850(a)(4)(ii)]. The

SOMD should fully explain to the worker the relevant facts and prognoses.

Title 10 CFR 850.35(b) requires employers to provide medical remova protection benefits for workers
who have been permanently removed from beryllium exposure. MRP benefits will encourage worker
participation in the medicad surveillance program by providing beryllium-associated workers with a
reasonable level of assurance that afinding of sendtization or diagnosis of CBD will not lead to the loss
of their employment. These benefitsinclude—

» the opportunity to transfer to another position, which is available or later becomes available, for
which the worker is qudified (or for which the worker can be trained) and where beryllium
exposures are as low as possible, but in no event higher than the action level; or

e amaximum of 2 years of MRP benefitsif the worker cannot be transferred to a comparable job
where beryllium exposures are below the action level. These MRP benefits are defined as
maintenance of tota normal earnings, seniority, and other worker rights and benefits as though the
worker had not been removed.

If aworker accepts medica removd, the employer must provide the total norma earnings, seniority,
and dl other worker rights and benefits of aremoved beryllium-associated worker asif the worker had
not been removed. This requirement isto ensure that aremoved worker does not suffer economic loss
dueto removal. If aremoved worker routingly earned overtime pay on the job from which the worker
was removed and would have continued to do so during the removal period, then the MRP benefits
must include the amount of overtime pay typicaly earned on the job from which aworker was removed
as part of the worker’ stota norma earnings.

If aremoved worker filesaworkers compensation claim for a beryllium-related disability, his or her
employer must continue to provide MRP benefits pending disposition of the clam. The employer must
reduce MRP benefits by the amount of any workers compensation award received by the worker for
earnings lost during medicd remova. Similarly, the MRP benefits will be reduced to the extent thet the
worker receives compensation for lost earnings from a publicly or employer-funded compensation
program or from employment with another employer made possible by virtue of the worker’s removad.
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The MRP benefits cannot be reduced because of workers compensation payments received by the
worker for treatment-related expenses. MRP benefits are not intended to expand upon, restrict, or
change any rights to a specific job classfication or position under the terms of an gpplicable callective
bargaining agreement.

Title 10 CFR 850.35(b)(6) gives employers the authority to make provison of MRP benefits contingent
on the worker’ s participation in the beryllium medica survelllance program. The rule does not require
worker participation in the medica survelllance program. However, employers may deny economic
protection to workers who are unwilling to participate in medica surveillance.

4.2.16 Medical Consent

Because worker participation in medica surveillance is voluntary, informed consent is necessary to
ensure that beryllium workers receive adeguate information to make an informed decison regarding
their participation [10 CFR 850.36]. Informed consent is not intended as a mechanism for workers to
ggn away thair rights, nor isit avehicle that employers may use to reinquish their ligbilities and
responsibilities for providing a safe and hedthful workplace.

Employers must provide beryllium-associated workers with a summary of the medica survelllance
program at least 1 week before the medica evauation or procedure or at any time requested by the
worker [10 CFR 850.36(8)]. The summary must indicate—

» thetype of datathat will be collected in the medica surveillance program,
»  how the datawill be collected and maintained,

» the purpose for which the data will be used,

» adescription of how confidential datawill be protected, and

« information on the benefits and risks of the medicd tests and examinations a least 1 week in
advance [10 CFR 850.36(b)].

DOE expects employers to make reasonable efforts to hel p workers understand the information.  For
example, workers should recelve an explanation of how the Be-LPT works and the possibility for fase
positive and fase negative results. The content and vocabulary of the information should be
appropriate to the educeation leve, literacy, and language background of the workers. Workers must
be given an opportunity to have their questions answered. An example of the type of information (e.g.,
questions and answers) needed by the worker to make an informed consent is presented in Appendix
D (taken from the preamble).

Employers must have the SOMD obtain a signed, informed-consent form from beryllium-associated
workers before performing any medical evaluations or tests[10 CFR 850.36(c)]. Appendix A to 10
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CFR 850 contains the required informed consent form, which must be used at all DOE/NNSA
facilities. Thisform may not be modified. The rule does not provide an exemption for the use of this
form.

4.2.17 Training and Counsding

Title 10 CFR 850.37 requires employers to develop and implement a beryllium training program for
beryllium-associated workers and dl other individuas who work & a ste where beryllium activities are
conducted. Employers must ensure worker participation in the training. Employers are required to
develop and implement a counseling program to assist beryllium-associated workers diagnosed by the
SOMD to be sengtized to beryllium or to have CBD.

4.2.17.1 Training

The training for beryllium-associated workers must cover the contents of the CBDPP and must address
potentia hedlth risks to family members and others who may come into contact with beryllium—either
on the workers themsealves, their clothing, or their persond items as the result of a beryllium control
falure & a DOE/NNSA facility [10 CFR 850.37(b)]. Thistraining must be conducted in accordance
with 29 CFR 1910.1200, “Hazard Communication” (ref. 35), aso referred to asHAZCOM. DOE
does not intend for employers to implement separate and redundant training to comply with both

10 CFR 850 and the HAZCOM standard. Rather, DOE expects employersto integrate their CBDPP
training into exiging HAZCOM training programs, thus minimizing the employers burden and providing
for acongstent approach to worker training and communication of hazards.

The training provided for dl other individuas who work at a Ste where beryllium activities are
conducted must consist of generd awareness of beryllium hazards and controls [10 CFR 850.37(c)].

DOE expects employers to conduct training in a manner that is easy to understand so that workers can
understand the information and gpply it to workplace. Training materia should be appropriate in
content and vocabulary to the education leve, literacy, and language background of affected workers.
Employers may wish to consult Appendix E of 29 CFR 1910.1200, which addresses principles for
adult education.

The Office of Occupationa Medicine and Medica Surveillance (EH-61) has provided a st of
materias that employers may use in training workers about the hedth hazards of beryllium. Those
materias can be found on-line at the following web ste:

http://Amww.eh.doe.gov/med/commbe/

In addition, two training videos, “Beryllium Diseasg’ (ref. 36) and “Beryllium” (ref. 37), ae dso
available.
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Employers may find additiond useful information for beryllium training on the DOE CBDPP web Ste
at—
http://mww.eh.doe.gov/be/

Findly, DOE has published two handbooks on training: DOE-HDBK-1078-94, “DOE Handbook
Training Program Handbook: A Systematic Approach to Training” (ref. 38) and DOE-HDBK-1074-
95, “DOE Handbook Alternative Systematic Approachesto Training” (ref. 39). These handbooks are
available at—

http:/Amww.eh.doe.gov/techstds/'standard/appframe.html

Employers must provide beryllium training before or a the time of the worker’ sinitid assgnment to the
job and at least every 2 years thereafter [10 CFR 850.37(d)]. Employers must also provide retraining
whenever they have reason to believe that beryllium workers lack the proficiency, knowledge, or
understanding needed to work safely with beryllium. Title 10 CFR 850.37(€) cites two examples of
gtuations that require retraining:

* any new beryllium hazards resulting from a change in operations, procedures, or controls about
which the beryllium worker was not previoudy trained; and

* aberyllium worker's performance involving beryllium work indicates that the worker has not
retained the requisite proficiency.

Periodic training should reinforce and update initid training and should not merdly repest initid training.
How often training is provided should be determined using a risk-based approach. Examples of
gtuationsin which more frequent training would be appropriate include instances when therisk for
exceeding the action leve is high, the effectiveness of exposure reduction and minimization srategiesis
marginad or not proven, or activities and processes are complex or highly variable.

DOE has previoudy issued requirements and guidance on educetion, training, and skills for many
categories of personnd. These include individuals responsible for developing and implementing
measures necessary for ensuring compliance with OSHA safety requirements. Some of these
requirements are addressed in DOE O 440.1A, WORKER PROTECTION MANAGEMENT FOR
DOE FEDERAL AND CONTRACTOR EMPLOYEES (ref. 3). This Order establishes training and
qualification requirements for technica professonads and management personnd involved with worker
protection at DOE facilities. Although these requirements may not be mandatory at a specific Site, this
information may be useful for al DOE/NNSA facilities in developing training programs and standards
for the education, training, and skills appropriate for personne to achieve compliance with the
requirements of 10 CFR 850.


http://www.eh.doe.gov/be/
http://www.eh.doe.gov/techstds/standard/appframe.html
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4.2.17.2 Counsding

Title 10 CFR 850.37(f) requires employers to develop and implement a counseling program to assst
beryllium-associated workers who have been diagnosed to be senstized to beryllium or to have CBD.
The purpose of this counsding isto communicate to workers information that may help them make
important health- and work-related decisions and become aware of administrative activities, such as
filing workers compensation claims. In addition to educating workers about CBD and related medica
and career options, counseling can dso provide workers diagnosed to be senditized to beryllium or to
have CBD with needed emotional support to dedl with the fear, anxiety, anger, and depression they
may experience as areault of ther diagnoss. Counseling should be developed in consultation with
beryllium-associated workers, as well as any labor organizations that may represent these workers for
collective bargaining.

The counsdling program must provide senditized and CBD-diagnosed workers with information
pertaining to—

» themedicd survellance program;

e medicd trestment options,

* medicd, psychologicd, and career counsding;

*  medicd bendfits,

e adminidrative procedures and workers' rights under workers compensation laws and regulations;
»  work practices designed to limit exposure to beryllium; and

« therisk of continued exposure after sengtization.

In developing the counsding program, employers should consider the following.

» Maedical surveillance program. Employers must communicate the medica surveillance program
established under 10 CFR 850.34, including multiple physician review, dternate physician
determination, information provided to the beryllium-associated worker, and any other relevant
information regarding what workers with sengtization to beryllium or CBD can expect from the
medica survelllance program.

« Maedical treatment options. Employers must provide workers with information regarding medica
trestment options. Thisinformation should include a description of associated benefits, risks,
possible sde effects, etc., to dlow workers to make informed decisions regarding their hedlth care.

» Medical, psychological, and career counseling. Employers must have the ability to address
workers medica, psychological, and career planning needs by providing appropriate counsdling.
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Medical benefits Workers diagnosed as being sengitized to beryllium or as having CBD must be
informed of available medica benefits. Thisinformation must include a description of medica
removal protection benefits, as provided for under 10 CFR 850.35, that assures workers that, if
the results of medica survelllance require them to be removed from their beryllium-exposed jobs,
their normal earnings and job status will be protected for the time periods specified in the rule (see
section 4.2.15).

Administrative procedures and workers' rights under workers' compensation laws and
regulations. Employers must inform workers of their rights and the administretive procedures
under applicable workers' compensation laws and regulations. Contractor Benefits Administrators
and Loss Control Managers are key resources to assist in providing this counsdling. Employers
may advise workersto consult with their own atorneys on these matters. Workers compensation
laws vary from dtate to state for private employees. Federa employees are covered by the

Federa Employees Compensation Act (FECA), which provides for workers compensation
coverage administered by the Office of Workers Compensation Programs (OWCP), Division of
Federd Employees Compensation within the Department of Labor, Employment Standards
Adminigration. Additional FECA information and resources are available at—

http://mww.dol .gov/dol/esalpublic/regs/compliance/owcp/fecacont.htm

Additiona state workers' compensation information is available by contacting the gpplicable sate
workers compensation officid listed at—

http:/Avww.dol .gov/dol/esalpublic/regs/compliance/owcp/we.htm

Work practices designed to limit exposure to beryllium. Employers must counsd employees
about work practices designed to limit exposure. These include following procedures for regulated
aress, hygiene facilities and practices, respiratory protection, protective clothing and equipment,
housekeeping, beryllium emergencies, and warning signs and labels (see sections 4.2.6, 4.2.7,
4.2.8,4.2.9,4.2.10,4.2.13, and 4.2.18).

Risk of continued exposure after sensitization. Employers must inform workers of the risk of
continued exposure after sengtization. It ismedically prudent to prevent additiona exposure to
beryllium once sengtization has occurred.

Employers may implement the counsdling program through severd different options, including one-on-
one counsdling with a physician or other counselor and coordination of support groups to provide a
forum for sengitized and CBD-diagnosed workers to discuss issues with the support of peerswith
gmilar concerns and obtain information from invited experts. Employers may supplement these options
with use of printed materid (e.g., fact sheets or brochures) to provide information to workers.


http://www.dol.gov/dol/esa/public/regs/compliance/owcp/fecacont.htm
http://www.dol.gov/dol/esa/public/regs/compliance/owcp/wc.htm
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Employers may find information that can be useful for the counsding program on the DOE CBDPP
web Ste at—
http://mww.eh.doe.gov/be/

and in the DOE Training Reference for Beryllium Workers and Managers/Supervisors entitled,
“Communicating Hedth Risks, Working Safely With Beryllium,” May 1998, found at—

http://Amww.eh.doe.gov/med/commbe/
Support groups for sengitized and CBD-diagnosed workers are identified at—
http://Amww.dimens ond .com/~mhj/support_groups.htm
4.2.18 Warning Signsand Labels

Title 10 CFR 850.38 requires employersto (1) post warning Signs at each access point to beryllium
regulated areas and (2) affix warning labels to containers of beryllium, beryllium compounds, or
beryllium-contaminated items. Proper exposure control of beryllium requires that its presence be
clearly identified to dl who might possibly be exposed. The purpose of the warning Sgns and labelsis
to ensure that al affected individuas, not only those previoudy identified as potentiadly exposed to
beryllium, are apprised of the potentia hazards of beryllium exposures. The posting of Sgnsservesasa
warning to workers who may otherwise not know they are entering a regulated area where beryllium
exposure may Occur.

Regulated aress, as discussed in section 4.2.6, may often exist on atemporary basis, such as during
maintenance, D& D operations, or in emergency Stuaions. The use of warning Sgns under these
circumstances is of particular importance because maintenance, D& D, or an emergency could present
new or unexpected potential for exposure to workers who are regularly expected to conduct work
unrelated to beryllium at these locations. All access points to regulated areas must be clearly identified
with warning sgns containing the following information:

DANGER
BERYLLIUM CAN CAUSE LUNG DISEASE
CANCER HAZARD
AUTHORIZED PERSONNEL ONLY



http://www.eh.doe.gov/be/
http://www.eh.doe.gov/med/commbe/
http://www.dimensional.com/~mhj/support_groups.html
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In addition to posted area Sgns, al containers of beryllium, beryllium compounds, beryllium parts, or
beryllium-contaminated clothing, waste, scrap, or debris must have a prominent warning label. These
provisons must conform to OSHA'’ s “Hazard Communication” standard (ref. 35). Thelabe must
convey the following informetion:

DANGER
CONTAMINATED WITH BERYLLIUM
DO NOT REMOVE DUST BY BLOWING OR SHAKING
CANCER AND LUNG DISEASE HAZARD

Employers must aso consider the potentid for internal contamination of equipment (see section 4.2.11).
In some cases, internd beryllium contamination would not pose a hedth hazard unless the equipment is
disassembled. Additiond labeling should be used to dert workers of the potentid hazard. Examples of
such labdsinclude—

CAUTION
BERYLLIUM CONTAMINATION
INHALATION OF DUST OR FUMESMAY CAUSE
SERIOUS CHRONIC LUNG DISEASE

This equipment was known to have been used for
beryllium operations and may be internally
contaminated. If the internal components of this
equipment are breached, workers must be
protected in accordance with applicable OSHA
standards. Surveyswere performed to determine
the levels of external surface contamination.
Survey resultsare packaged with the equipment.
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CAUTION
POSSIBLE BERYLLIUM CONTAMINATION
INHALATION OF DUST OR FUMESMAY CAUSE
SERIOUS CHRONIC LUNG DISEASE

This equipment was in a building where beryllium
manufacturing operations were performed. This
equipment wasnot used in beryllium oper ationsbut
may be internally contaminated. If the internal
components of this equipment are breached,
workers must be protected in accordance with
applicable OSHA standards. Surveys were
performed to determine the presence of external
surface contamination.  Survey results are
packaged with the equipment.

Adequate communication and content with an emphasis on vishility and wording effectivenessis
necessary to inform workers of beryllium’s potentia to cause serious disease. Detailed specifications
for warning Sgns and labels, such as size, color, or other physica attributes, must conform to the
requirements of 29 CFR 1910.145. Employers are responsible for designing, producing, and using
sgns and labels of appropriate Size, color, contradt, etc., so that they are eadly visible to workers.
OSHA'’s *Hazard Communication” standard [29 CFR 1910.1200(f)(9)] states that “employers having
employees who spesk other languages may add information in their language to the materia presented,
aslong asthe information is presented in English aswell.”

4.2.19 Recordkeeping and Use of Infor mation

Title 10 CFR 850.39 requires employers to establish and maintain accurate records of al beryllium
inventory information, hazard assessments, exposure measurements, exposure controls, and medica
aurvelllance. The Heads of DOE/NNSA dements (typicaly the operations office manager or
DOE/NNSA facility manager) must designate beryllium records as “agency records’ that must be
retained for aminimum of 75 years. The employer must convey to DOE or its designee al records
required under 10 CFR 850 if the employer ceasesto be involved in the CBDPP [10 CFR 850.39(c)].
Successive employers should use congstent record retrieval identifiers to ensure that records of interest
arereadily avalladle.

DOE/NNSA field element personne with CBDPP responsibilities should work with DOE/NNSA
contracting officers to ensure that solicitations and contracts contain alocd specidized dause discussng
the records to be maintained by the contractor pursuant to the Privacy Act notice published by the
Department in the Federal Register. The provisions that gpply to this clause are—
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o Title48 CFR (FAR) 52.224-1, Privacy Act Naotification;
« Title48 CFR (FAR) 52.224-2, Privacy Act;

» alocd specidized clause, Privacy Act Records, discussing systems of records maintained by the
contractor pursuant to the Privacy Act notice published in the Federd Register by the Department;
and

» for Management and Operating contractors, 48 CFR (DEAR) 970.5204-79, “Access to and
Ownership of Records.” Paragraph (b)(1) of DEAR 970.5204-79 excepts from the list of
contractor-owned records “those records described by the contract as being maintained in Privacy
Act systems of records.”

Title 10 CFR 850.39 aso requires employers to—

» Link data on workplace conditions and health outcomes to establish a basis for understanding the
beryllium hedlth risk® (see section 4.2.14);

« ensurethe confidentidity of al work-related CBDPP records;

« maintain al records required by 10 CFR 850 in current and accessible electronic sysems? that
include the ability to retrieve datareadily in aformat that maintains confidentiaity;

« tranamit al records generated as required by 10 CFR 850 to the DOE Assistant Secretary for
Environment, Safety and Hedlth on request in aformat that protects the confidentidity of
individuds and

o semi-annudly tranamit to the DOE Office of Epidemiologic Studies an eectronic registry of
beryllium-associated workers.

Title 10 CFR 850.39 dso contains severd confidentidity requirements concerning medicd information.
Individual medica information generated by the CBDPP must be—

» included as part of the worker’ s site medical records and maintained by the SOMD or by another
physician designated by the employer;

« maintained separately from other records; and

3An example of linking data on workplace conditions and health outcomes is the epidemiological study

describedin Kreiss et al., “Machining Risk of Beryllium Disease and Sensitization with Median Exposures Below 2
ug/m (ref. 40).

“DOE recognizes that somerecords (e.g., X-ray films) cannot effectively be maintained in electronic format.
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» usad or disclosed by the employer only in conformance with applicable laws (e.g., the Americans
with Disabilities Act, the Privacy Act of 1974, and the Freedom of Information Act).

To maintain confidentiality of records, employers must ensure that al records transmitted to other
parties do not contain names, socia security numbers, or any other information that could be used to
identify particular individuas.

DOE mugt, to the maximum extent adlowed by law, make available to the public al records required by
10 CFR 850, while preserving essentia confidentidity, consistent with the Freedom of Information Act
(FOIA) and Privacy Act. Should the agency receive arequest for these records, it will use every
argument legdly and reasonably available to it, including the authority granted under the FOIA and the
Privacy Act and the agency’ s regulations implementing those statutes, to protect the privacy of
individuas in the records generated by the CBDPP.

The agency’ s policy when it receives a FOIA request is to rel ease responsive records thet it is not
obligated to withhold. Further, the agency releases, on a discretionary basis, those recordsit is
authorized to withhold (by one or more of the nine exemptions to the generd obligation to rlease
government records in response to a FOIA request), where the agency reasonably foresees that
disclosure would not be harmful to an interest protected by the exemption(s) authorizing the
withholding.

Exemption 6 of the FOIA authorizes the withholding of information of a persona nature such as
persona medica records. That kind of information is not the kind of information ordinarily consdered
gppropriate for discretionary FOIA disclosure. And, where persond information is contained in a
Privacy Act system of records—which is the case with the medica records generated by the
CBDPP—making a discretionary FOIA disclosure of thiskind of information is fundamentally
incompetible with the Privacy Act. Thus, discretionary disclosure of thiskind of information is not
made.

Records maintained in a Privacy Act System of Records are generdly not available to third parties
without the consent of the individua to whom those records pertain. There are exceptionsto thisrule,
however, such as disclosure to those within the agency for necessary, officid purposes; to Congress
(but not to a member of Congress acting on his or her own behaf or on behaf of a congtituent); to an
individua upon a strong showing of compelling circumstances affecting the hedth and safety of that
individua; etc. Disclosure under these exceptions is generdly permissible and is exercised for any of
the enumerated purposes only when the agency deems that disclosure is gppropriate and consistent
with the letter and intent of the Privacy Act and officid interpretations of it.

Title 10 CFR 850.39(h) requires employers to transmit an dectronic beryllium registry semi-annudly to
the DOE Office of Epidemiologic Studies within the Office of Environment, Safety and Hedlth. The
registry must include, but is not limited to, a unique identifier, date of birth, gender, Site, job higtory,
medica screening test results, exposure measurements, and results of referrals for speciaized medica
evauations
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DOE will use the registry to determine the exposure profile and disease status of groups of beryllium-
associated workers and to provide feedback to employers on the overdl effectiveness of CBDPPs.
The regigtry will give DOE the ability to combine data from different facilities and perform analyses that
areimpossible to perform with the smdl amount of data available from each individud facility.
Research studies using the registry will provide very important information about beryllium disease and
working conditions for groups of workers, but not for individua cases of CBD. Individua cases must
be followed by the SOMD. Appendix E discussesthe regigtry in greater detall. The following web Site
provides alink to the current “Beryllium-exposed Worker Registry Data Collection and Management
Guidance’:

http://www.eh.doe.gov/epi

This registry guidance contains the detailed data fields and data dictionary that comprise the registry’s
four files

Title 10 CFR 850.39 requires employers to establish and maintain accurate records of al beryllium
inventory information, hazard assessments, exposure measurements, exposure controls, and medical
aurveillance. Specific information generated from CBDPP activities and required by 10 CFR 850.39 is
discussed in various sections of this Implementation Guide, including sections 4.2.1, “Basdine Beryllium
Inventory”; 4.2.2, “Hazard Assessment”; 4.2.4, “ Exposure Monitoring”; 4.1.5, “ Exposure Reduction
and Minimization”; and 4.2.14, “Medicd Surveillance.”

4.2.19.1 Beryllium Inventory Information

Section 4.2.1.4 of this guide describes the beryllium inventory information that must be documented.
Employers should consder documenting and maintaining the following additiond information: facility
and process descriptions including diagrams, cost codes that link workers to tasks that involve
beryllium, the strategy used in determining that the basdline is comprehensive, and explanations of why
the spaces and processes not shown in the basdline are unlikely to contain beryllium hazards.

4.2.19.2 Hazard Assessments

Employers must document and maintain hazard assessments, which should include methods,
assumptions, conclusions, and recommendations.

4.2.19.3 Exposure M easurements

Employers must document and maintain exposure measurements, which should include—

*  exposure group information: persona and unique identifiers, job, task, location, whether the
worker is current or former, whether the worker has had known exposures or potentia incidenta

exposures, and other information that can be used to link beryllium exposure information to
individuals and mediical records,
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e exposure monitoring: dates, locations, chemica and physica characteristics and morphology of
beryllium contaminants, methods, results, the type of respiratory protective equipment worn, the
identity of workers and exposure groups monitored, and indication of whether the purpose of the
monitoring was to characterize persona exposure or characterize a process,

* invedigative reports of accidental releases or unexpectedly high monitoring results, and

» worker concerns and occurrence reports that indicate breaches in the worker protection program
that may have resulted in worker exposures.

4.2.19.4 Exposure Controls

Employers must document and maintain information about expasure controls in use, which must
include—

» records of individuals who enter regulated areas. name, date, time entered and | eft, location,
activities performed in the area, and respirator and PPE worn; and

» typesof control methodsin use, including design and measured levels of control.

4.2.19.5 Medical Surveillance

The physician respongble for medica services should outline procedures for creating and maintaining a
medica record for each worker who is identified as exposed or potentialy exposed to airborne
beryllium. Employers are required to maintain medical monitoring records for al workers subject to the
beryllium medica survelllance program. Medica records should include the following:

» copiesof the attending physician’s written reports,

« acopy of the worker’s occupationd medicine history,

« reaultsof dl medicd testsincluding additiona tests recommended by the physician,

« adescription of any worker medica complaintsthat may be related to beryllium exposure,
o diagnoses,

« worker’sand group exposures,

« work higtories, and

o origind X-ray films

4.2.19.6 Casesof CBD

Cases of CBD must be investigated and reported in accordance with DOE O 231.1,
ENVIRONMENT, SAFETY, AND HEALTH REPORTING (ref. 41), when this Order is referenced
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in the employer’s contract. One god of thisinvestigation report is to create CBD case descriptions that
can be grouped for andysis. The narrative portion of investigation reports should include—

* awork higtory collected through areview of personne records and an interview;

e asummary of exposure records, which should include descriptive statistics such as range, mean,
standard deviation, or aternatively, percent exceedance of action levels, and

» acharacterization of the dlinica stage of the disease, such as dvedlitus, granuloma, or fibross and
whether treatment has been prescribed.

4.2.20 Performance Feedback

Title 10 CFR 850.40 requires employers to conduct periodic anayses and assessments of monitoring
activities, hazards, medical survelllance, exposure reduction and minimization, and occurrence reporting
data. Employers mugt give the results of these analyses and assessments to line managers, planners,
worker protection aff, medicd staff, workers, and labor organizations representing beryllium-
associated workers who request such information. DOE intends for this informetion to be available to
maintain and continuoudy improve dl eements of the CBDPP.

4.2.20.1 Performance M easurement

Performance measurement is necessary to determine whether CBDPP god's are being achieved and to
provide feedback to help understand, manage, and improve CBDPP implementation. The performance
measurement process congsts of determining what to messure, identifying data collection methods, and
collecting data. An overview of this process, aswdl as performance assessment, can be found in DOE
G 120.1-5, GUIDELINES FOR PERFORMANCE MEASUREMENT (ref. 42). Additiona genera
information on goals and performance measures can be found in DOE’s TRADE organization's “ How
To Measure Performance: A Handbook of Techniques and Tools’ (ref. 18).

Employers should use both outcome and output measures to determine the effectiveness of CBDPP
elements and achievement of program gods (e.g., exposure reduction and minimization). Outcome
measures are an assessment of the results of a program activity or effort compared to its intended
purpose. Possible CBDPP outcome measures include—

» exposure leve measures for groups and individuds, such as arithmetic means or percent exceeding
the PEL, the action level, or detection limits;

* incidence of CBD and beryllium sengtization;
*  number of workers potentially exposed;

»  percent of surface wipe samples outside operationd areas exceeding the housekeeping limit;
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* area(sguarefeet) outsde operationa area with removable surface contamination grester than a
level identified in the CBDPP,

*  beryllium-contaminated waste (cubic feet), and

* results of analyses of occurrence reports.

Output measures are the tabulation, caculation, or recording of an activity or effort and can be
expressed in a quantitative or qualitative manner. These measures do not necessarily indicate direct
causd relaionship for program outcomes, but can be useful indicators of program e ements that may
contribute to poor performance and undesirable outcomes. Output measures that are potentialy useful
in managing the implementation of a CBDPP include the following percentages of—

»  scheduled hazard assessments completed per month,

*  beryllium-associated workers participating in scheduled medical surveillance per month,

*  beryllium-associated workers completing scheduled hazard communication training per month,
» gteworkers completing scheduled generad employee beryllium awareness training per month,
« thegtefadlitiesthat have completed basdine inventories and sampling per month, and

»  beryllium-associated workers who received personal monitoring that were targeted for this
monitoring in the site’ s CBDPP.

4.2.20.2 Performance Assessment

Evauating the performance of the CBDPP conssts of periodic program assessments and routine
aurvelllance (i.e., andyds) of program dements. Assessments should be coordinated with, but not
replaced by, DOE independent oversight inspections or annua evaluations. Program assessments
should focus on organizations a dl leves (department, divison, section, individua workers, and
subcontractors) and should involve an open reporting process (i.e., without fear of reprisal). Employers
should tie assessments to CBDPP performance measures and should involve assessment methods, such
as visual monitoring of work processes, review of beryllium process and hazards data, procedura
reviews, and worker qudification and training reviews. Assessments should be conducted at least
annudly, athough 10 CFR 850.40 does not specify aminimum frequency for conducting assessments.

Survelllanceis closdly rdated to performance assessment but includes routine analyses with the god of
identifying potentid problems where intervention can improve performance. The following isaformd
definition of occupationa hedlth survellance (ref. 43):

Occupationd hedth surveillance entails the systematic monitoring of hedth events and
exposures in working populations in order to prevent and control occupationa hazards and
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their associated diseases and injuries. Occupationa health surveillance, like al public hedth
surveillance systems, has four essentid components:

1. To gather information on cases of occupationa diseases and injuries and on workplace
EXPOSLIres;

2. Todidill and anayze the data;

3. To disseminate organized data to necessary parties, including workers, unions, employers,
governmenta agencies, and the public; and

4. Tointervene on the bass of datato ater the factors that produced these health events and
hazards.

Medicad surveillance andyzes hedth and clinical data for higher-than-expected incidence or sentingl
events, such as CBD diagnoses or beryllium sengtization, to determine if corrective actions can prevent
arecurrence. Physcians providing medica surveillance should be familiar with working conditions,
have access to exposure information, have the authority to report findings and make recommendations
directly to line management, and ddiver summaries and impacts of medica survelllance resultsto
gopropriate personnd. Beryllium training should include this medicd surveillance information.

Similarly, exposure survelllance includes the routine andlysi's of exposure data with the am of identifying
occupationa exposures that require additiona control. Exposures that do not comply with the PEL
must be investigated to determine their cause and to determine corrective actions to prevent a
recurrence. Control charts of beryllium exposure levels and other andytica tools can be used to
identify working conditions requiring further investigation.

4.2.20.3 Feedback and Improvement

Active performance feedback mechaniams are essentid for day-to-day implementation and continual
improvement of each dement of the CBDPP. Useful feedback can best be achieved by having a
multidisciplinary team collaborate on current beryllium issues. Such teams should include
representatives of line management, workers, maintenance, and safety functions. “Plan of the Day”
mesetings or other daily or weekly project and operations meetings involving team members are essentiad
in providing red-time feedback on work plans, standard operating procedures, safety issues, or
performance problems. Pogt-job interviews and meetings dso yield important ingghts that can be
factored into subsequent work activities.

Another important feedback mechanism is “lessons learned.” These include good work practices or
innovative approaches that are captured and shared to improve work, as well as adverse work
practices or experiences that should be shared to avoid their recurrence. A systematic process for the
collection and dissemination of lessons learned information should be established.  Sources of lessons
learned information include—



DOE G 440.1-7A 85 (‘and 86)
01-04-01

*  project summary reports,

* injury and illness reports,

¢ occurrence reports,

* DOE safety notices, and

» DOE Safety and Hedth Bulletins.

DOE-STD-7501-95, “Development of DOE Lessons Learned Programs’ (ref. 44), and DOE-
HDBK-7502-95, “Implementing U.S. Department of Energy Lessons Learned Programs’ (ref. 45),
provide further information on collecting lessonslearned. The following web ste provides information
and links dealing with DOE’ s Lessons Learned program:

http://mww.eh.doe.gov/ll/

Another critical eement of continuoudy improving performance is a systematic method for tracking
corrective actions. This activity is congstent with the objectives of “hazard abatement tracking” as
discussed in DOE G 440.1-1, WORKER PROTECTION MANAGEMENT FOR DOE FEDERAL
AND CONTRACTOR EMPLOYEES GUIDE FOR USE WITH DOE O 440.1 (ref. 46).
Compuiterized information systems are agood tool for systematicaly organizing corrective actions,
assgning respongbility, and tracking the completion or delay of any actions. Information should be
eadly retrievable and routinely monitored and updated.

Examples of beryllium-rdated information that should be tracked include—

» descriptions of surveillance or assessment findings such as program deficiencies (e.g., inadequate
beryllium controls, poor monitoring practices, lack of worker involvement);

« dateand location of findings,
»  descriptions of and planned completion dates for corrective actions,
« identification of the organization and individuas respongible for corrective actions; and

» identifying numbers for tracking corrective actions.
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CROSSWALK TO APPLICABLE DOE DIRECTIVES

The following matrix provides a crosswvak for the guidance provided in this Implementation Guide to—

C

10 CFR 850, “Chronic Beryllium Disease Prevention Program;”

DOE O 440.1A, WORKER PROTECTION MANAGEMENT FOR DOE FEDERAL AND
CONTRACTOR EMPLOY EES;

DOE G 440.1-1, IMPLEMENTATION GUIDE FOR WORKER PROTECTION
MANAGEMENT FOR DOE FEDERAL AND CONTRACTOR EMPLOYEES;

DOE G 440.1-3, OCCUPATIONAL EXPOSURE ASSESSMENT; and

DOE G 440.1-4, CONTRACTOR OCCUPATIONAL MEDICAL PROGRAM GUIDE FOR
USE WITH DOE O 440.1.
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Guidance
41 10CFR 850 850.10. Development and Approval of the CBDPP
CBDPPPlan (a) Preparation and submission of initial CBDPPto DOE.

(1) Theresponsible employer at a DOE facility must ensure that a CBDPPis
prepared for the facility and submitted to the appropriate Head of DOE
Field Element before beginning beryllium activities, but no later than

[90 days after the effective date of the final rul€] of this part.

(2) If the CBDPP has separate sections addressing the activities of multiple
contractors at the facility, the Head of DOE Field Element will designate a
single DOE contractor to review and approve the sections prepared by
other contractors, so that a single consolidated CBDPP for the facility is
submitted to the Head of DOE Field Element for review and approval.

(b) DOE review and approval. The appropriate Head of DOE Field Element
must review and approve the CBDPP.

(1) Theinitial CBDPP and any updates are deemed approved 90 days after
submission if they are not specifically approved or rejected by DOE earlier.
(2) The responsible employer must furnish a copy of the approved CBDPP,
upon request, to the DOE Assistant Secretary for Environment, Safety and
Health or designee, DOE program offices, and affected workers or their
designated representatives.

(c) Update. The responsible employer must submit an update of the
CBDPP to the appropriate Head of DOE Field Element for review and
approval whenever asignificant change or significant addition to the
CBDPP is made or achange in contractors occurs. The Head of DOE Field
Element must review the CBDPP at least annually and, if necessary, require
the responsible employer to update the CBDPP.

(d) Labor Organizations. If aresponsible employer employs or supervises
beryllium-associated workers who are represented for collective bargaining
by alabor organization, the responsible employer must—
(1) Givethelabor organization timely notice of the development and
implementation of the CBDPP and any updates thereto; and (2) Upon timely
request, bargain concerning implementation of this part, consistent with the
Federal labor laws.

850.11 General CBDPP requirements.

(a) The CBDPP must specify the existing and planned operational tasks that
are within the scope of the CBDPP. The CBDPP must augment and, to the
extent feasible, be integrated into the existing worker protection programs
that cover activities at the facility.

(b) The detail, scope, and content of the CBDPP must be commensurate
with the hazard of the activities performed, but in all cases the CBDPP
must—

(1) Include formal plans and measures for maintaining exposures to
beryllium at or below the permissible exposure level prescribed in section
850.22;

(2) Satisfy each requirement in subpart C of this part;
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41
CBDPPPlan
(Cont.)

10 CFR 850
(Cont.)

(3) Contain provisions for—

(i) Minimizing the number of workers exposed and potentially exposed to
beryllium;

(ii) Minimizing the number of opportunities for workers to be exposed to
beryllium;

(iif) Minimizing the disability and lost work time of workers due to chronic
beryllium disease, beryllium sensitization and associated medical care; and
(iv) Setting specific exposure reduction and minimization goals that are
appropriate for the beryllium activities covered by the CBDPP to further
reduce exposure below the permissible exposure limit prescribed in section
850.22.

DOEO
440.1A

4.a. and Attachment 2, 1. Implement awritten worker protection program
that...provides a place of employment free from recognized hazards that are
causing or arelikely to cause death or serious physical harm to their
employees; and...integrates all requirements contained in paragraphs 4a
through 4! of this Order; program requirements, contained in Title 29 Code
of Federal Regulations (CFR) Part 1960, “Basic Program Elements for
Federal Employee Occupational Safety and Health Programs and Related
Matters”; applicable functional area requirements contained in Attachment
1; and other related site-specific worker protection activities.

4.b and Attachment 1, 2: Establish written policy, goals, and objectives for
the worker protection program.

421
Baseline
Beryllium
Inventory

10CFR 850

850.20 Basdineberyllium inventory.

(a) The responsible employer must develop abaseline inventory of the
locations of beryllium operations and other |ocations of potential beryllium
contamination, and identify the workers exposed or potentially exposed to
beryllium at those locations.

(b) In conducting the baseline inventory, the responsible employer must—
(1) Review current and historical records;

(2) Interview workers;

(3) Document the characteristics and locations of beryllium at the facility;
and

(4) Conduct air, surface, and bulk sampling.

(c) The responsible employer must ensure that—

(1) The baseline beryllium inventory is managed by aqualified individual
(e.g., acertified industrial hygienist); and

(2) Theindividuals assigned to thistask have sufficient knowledge and
experience to perform such activities properly.

DOEO
440.1A

4.i: Identify existing and potential workplace hazards and evaluate the risk
of associated worker injury or illness.

Attachment 1, 5.a: Initial or baseline surveys of all work areas or operations
toidentify and evaluate potential worker health risks.

DOEG
440.1-3

4.4.1 provides guidance about initial hazard identification asthefirst stepin
determining potential worker exposures.
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422
Hazard
Assessment

10CFR 850

850.21 Hazard assessment.

(a) If the baseline inventory establishes the presence of beryllium, the
responsible employer must conduct a beryllium hazard assessment that
includes an analysis of existing conditions, exposure data, medical
surveillance trends, and the exposure potential of planned activities. The
exposure determinants, characteristics and exposure potential of activities
must be prioritized so that the activities with the greatest risks of exposure
are evaluated first.

(b) The responsible employer must ensure that—

(1) The hazard assessment is managed by aqualified individual (e.g., a
certified industrial hygienist); and

(2) Theindividuals assigned to this task have sufficient knowledge and
experience to perform such activities properly.

DOEO
440.1A

4.i.(1): Analyze or review—(a) designs for new facilities and modifications
to existing facilities and equipment; (b) operations and procedures; and (c)
eguipment, product, and service needs.

4.i.(3): Evaluate workplaces and activities accomplished routinely by
workers, supervisors, and managers and periodically by qualified worker
protection professionals.

4.i.(4): Report and investigate accidents, injuries, and illnesses (reference
DOE 0 231.1, 232.1, and 225.1) and analyze related data for trends and
lessons learned (reference DOE O 210.1).

DOEG
440.1-1

4.3.1 discusses the types of analyses and reviews that can be useful in
identifying and eval uating hazards.

4.3.3 gives guidance on effective approaches to routine evaluation of
workplaces and activities.

DOEG
440.1-3

4.4.6 provides guidance for conducting qualitative exposure monitoring,
including development of exposure profiles, identification of exposure
groups, and use of administrative control limits.

423
Exposure
Limit and
Action Level

10CFR 850

850.22 Permissible ExposureLimit.

The responsible employer must assure that no worker is exposed to an
airborne concentration of beryllium greater than the permissible exposure
limit established in 29 CFR 1910.1000, as measured in the worker’ s breathing
zone by personal monitoring or amore stringent TWA PEL that may be
promulgated by the Occupational Safety and Health Administration.

850.23 Action level.

(a) The responsible employer must include in its CBDPP an action level that
isno greater than 0.2 pg/n?, calcul ated as an 8-hour TWA exposure, as
measured in the worker’ s breathing zone by personal monitoring.

(b) If an airborne concentration of berylliumisat or above the action level,
the responsible employer must implement sections 850.24(c) (periodic
monitoring), 850.25 (exposure reduction and minimization), 850.26
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423 10CFR 850 (regulated areas), 850.27 (hygiene facilities and practices), 850.28
Exposure (Cont.) (respiratory protection), 850.29 (protective clothing and equipment), and
Limit and 850.38 (warning signs) of this part.
Action Level - _ ]
(Cont.) DOEO Exposure limitsin applicable regul ations take precedence over exposure
440.1A limits adopted by Order; therefore, O 440.1A, paragraph 4.1(1) is not
applicableto beryllium.
DOEG Action levelsin applicable regulations take precedence over similar levels
440.1-3 recommended in Guides; therefore, the G 440.1-3 section on Administrative
Control Limitsis not applicable to beryllium.
424 10CFR 850 850. 24 Exposure monitoring.
Exposure (a) General. The responsible employer must ensure that—
Monitoring (1) Exposure monitoring is managed by aqualified individua (e.g., a

certified industrial hygienist); and

(2) Theindividuals assigned to this task have sufficient industrial hygiene
knowledge and experience to perform such activities properly.

(b) Initial monitoring. The responsible employer must perform initial
monitoring in areas that may have airborne beryllium, as shown by the
baseline inventory and hazard assessment. The responsible employer must
apply statistically-based monitoring strategies to obtain a sufficient number
of sample results to adequately characterize exposures, before reducing or
terminating monitoring.

(1) The responsible employer must determine workers' 8-hour TWA
exposure levels by conducting personal breathing zone sampling.

(2) Exposure monitoring results obtained within the 12 months preceding
the effective date of this part may be used to satisfy this requirement if the
measurements were made as provided in paragraph (b)(1) of this section.
(c) Periodic exposure monitoring. The responsible employer must conduct
periodic monitoring of workers who work in areas where airborne
concentrations of beryllium are at or above the action level. The
monitoring must be conducted in amanner and at a frequency necessary to
represent workers' exposure, as specified inthe CBDPP. This periodic
exposure monitoring must be performed at |east every 3 months (quarterly).
(d) Additional exposure monitoring. The responsible employer must
perform additional monitoring if operations, maintenance or procedures
change, or when the responsible employer has any reason to suspect such
achange has occurred.

(e) Accuracy of monitoring. The responsible employer must use a method
of monitoring and analysis that has an accuracy of not less than plus or
minus 25 percent, with aconfidence level of 95 percent, for airborne
concentrations of beryllium at the action level.

(f) Analysis. The responsible employer must have all samples collected to
satisfy the monitoring requirements of this part analyzed in alaboratory
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424
Exposure
Monitoring
(Cont.)

10 CFR 850
(Cont.)

accredited for metals by the American Industrial Hygiene Association
(AIHA) or alaboratory that demonstrates quality assurance for metals
analysisthat isequivalent to AIHA accreditation.

(9) Notification of monitoring results.

(1) The responsible employer must, within 10 working days after receipt of
any monitoring results, notify the affected workers of monitoring resultsin
writing. This notification of monitoring results must be—

(i) Made personally to the affected worker; or

(ii) Posted in location(s) that is readily accessible to the affected worker,
but in amanner that does not identify the individual to other workers.

(2) If the monitoring results indicate that aworker’s exposure is at or above
the action level, the responsible employer must include in the notice—

(i) A statement that the action level has been met or exceeded; and

(ii) A description of the corrective action being taken by the responsible
employer to reduce the worker’ s exposure to below the action level, if
practicable.

(3) If the monitoring results indicate that worker exposure is at or above the
action level, the responsible employer must also notify DOE and the SOMD
of these results within 10 working days after receipt.

DOEO
440.1A

4.i.(2): Assessworker exposure to chemical, physical, biological, or
ergonomic hazards through appropriate workplace monitoring (including
personal, area, wipe, and bulk sampling), biological monitoring, and
observation. Monitoring results shall be recorded. Documentation shall
describe the tasks and |ocations where monitoring occurred, identify
workers monitored or represented by the monitoring, and identify the
sampling methods and durations, control measures in place during
monitoring (including the use of personal protective equipment), and any
other factors that may have affected sampling results.

Attachment 1, 5¢: Periodic resurveys and/or exposure monitoring as

appropriate.

DOEG
440.1-3

4.2 through 4.5 contain guidance about exposure assessment approaches,
conducting qualitative exposure assessments, and conducting quantitative
exposure assessments.

4.2.5 Exposure
Reduction and
Minimization

10CFR 850

850. 25 Exposurereduction and minimization.

(a) The responsible employer must ensure that no worker is exposed above
the exposure limit prescribed in section 850.22.

(b) The responsible employer must, in addition—

(1) Where exposure levels are at or above the action level, establish a
formal exposure reduction and minimization program to reduce exposure
levelsto below the action level, if practicable. This program must be
described in the responsible employer’s CBDPP and must include—

(i) Annua goals for exposure reduction and minimization;

(ii) A rationale for and a strategy for meeting the goals;
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4.2.5 Exposure
Reduction and
Minimization
(Cont.)

10 CFR 850
(Cont.)

(iii) Actionsthat will be taken to achieve the goal's; and

(iv) A means of tracking progress towards meeting the goals or
demonstrating that the goals have been met.

(2) Where exposure levels are below the action level, implement actions for
reducing and minimizing exposures, if practicable. Theresponsible
employer must include in the CBDPP a description of the stepsto be taken
for exposure reduction and minimization and arational e for those steps.

(c) The responsible employer must implement exposure reduction and
minimization actions using the conventional hierarchy of industrial hygiene
controls (i.e., engineering controls, administrative controls, and PPE in that
order).

DOEO
440.1A

4.j: Implement a hazard prevention/abatement process to ensure that all
identified hazards are managed through final abatement or control.

4.j(1): For hazardsidentified either in the facility design or during the
development of procedures, controls are incorporated in the appropriate
facility design or procedure.

4.j(2): For existing hazardsidentified in the workplace, abatement actions
prioritized according to risk to the worker are promptly implemented, interim
protective measures are implemented pending final abatement, and workers
are protected immediately from imminent danger conditions.

4.j(3): Hazards are addressed when selecting or purchasing equipment,
products, and services.

4.j(4): Hazard control methods are selected based on the following
hierarchy: (a) Engineering controls. (b) Work practices and administrative
controlsthat limit worker exposures. (c) Personal protective equipment.
Attachment 1, 5.b: ... Industrial hygiene programsshall include. . .
coordination with planning and design personnel to anticipate and control
health hazards that proposed facilities and operations would introduce.
Attachment 1, 5.e: Specification of appropriate engineering, administrative,
work practice, and/or personal protective control methods to limit
hazardous exposures to acceptable levels.

DOEG
4401-1

4.4 contains guidance for implementing a hazard prevention/abatement
process to ensure that all identified hazards are managed through final
abatement or control.

DOEG
440.1-3

4.6.1.2 explains how exposure reduction goals for individuals and groups
should be established and tracked for each significant risk group to help
reduce exposures. It gives some suggested questions that should be
considered in measuring management’ s performance in conducting
exposure assessment.
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426 10CFR 850 850.26 Regulated areas.

Regulated (a) If airborne concentrations of beryllium in areasin DOE facilities are

Areas measured at or above the action level, the responsible employer must
establish regulated areas for those areas.
(b) The responsible employer must demarcate regul ated areas from the rest
of the workplace in amanner that adequately alerts workersto the
boundaries of such areas.
(c) Theresponsible employer must limit access to regulated areasto
authorized persons.
(d) The responsible employer must keep records of all individuals who
enter regulated areas. These records must include the name, date, timein
and time out, and work activity.

427 10CFR 850 850.27 Hygienefacilitiesand practices.

Hygiene (a) General. Theresponsible employer must assure that in areas where

Facilitiesand workers are exposed to beryllium at or above the action level, without

Practices regard to the use of respirators—

(1) Food or beverage and tobacco products are not used;

(2) Cosmetics are not applied, except in change rooms or areas and shower
facilities required under paragraphs (b) and (c) of this section; and

(3) Beryllium workers are prevented from exiting areas that contain
beryllium with contamination on their bodies or their personal clothing.

(b) Change rooms or areas. The responsible employer must provide clean
change rooms or areas for beryllium workers who work in regulated areas.
(1) Separate facilities free of beryllium must be provided for beryllium
workers to change into, and store, personal clothing, and clean protective
clothing and equipment to prevent cross-contamination; and

(2) The change rooms or areas that are used to remove beryllium-
contaminated clothing and protective equipment must be maintained under
negative pressure or located so as to minimize dispersion of beryllium into
clean areas.

(c) Showers and handwashing facilities. (1) The responsible employer must
provide handwashing and shower facilities for beryllium workers who work
in regulated areas.

(2) The responsible employer must assure that beryllium workers who work
in regulated areas shower at the end of the work shift.

(d) Lunchroomfacilities. (1) The responsible employer must provide
lunchroom facilities that are readily accessible to beryllium workers, and
ensure that tables for eating are free of beryllium, and that no worker in a
lunchroom facility is exposed at any timeto beryllium at or above the action
level.(2) The responsible employer must assure that beryllium workers do
not enter lunchroom facilities with protective work clothing or equipment
unless the surface beryllium has been removed from clothing and
equipment by HEPA vacuuming or other method that removes beryllium
without dispersing it.

(e) The change rooms or areas, shower and handwashing facilities, and
lunchroom facilities must comply with 29 CFR 1910.141, Sanitation.
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428
Respiratory
Protection

10CFR 850

850.28 Respiratory protection.

(a) The responsible employer must establish arespiratory protection
program that complies with the respiratory protection program requirements
of 29 CFR 1910.134, Respiratory Protection.

(b) The responsible employer must provide respirators to, and ensure that
they are used by, all workers who—

(1) Are exposed to an airborne concentration of beryllium at or above the
action level, or

(2) Are performing tasks for which analysesindicate the potential for
exposures at or above the action level.

(c) Theresponsible employer must include in the respiratory protection
program any beryllium-associated worker who requests to use arespirator
for protection against airborne beryllium, regardless of measured exposure
levels.

(d) The responsible employer must select for use by workers—

(1) Respirators approved by the National Institute for Occupational Safety
and Health (NIOSH) if NIOSH-approved respirators exist for a specific DOE
task; or

(2) Respirators that DOE has accepted under the DOE Respiratory
Protection Acceptance Program if NIOSH-approved respirators do not exist
for specific DOE tasks.

429
Protective
Clothing and
Equipment

10CFR 850

850.29 Protective clothing and equipment.

(a) Theresponsible employer must provide protective clothing and
equipment to beryllium workers and ensure its appropriate use and
maintenance, where dispersible forms of beryllium may contact worker’s
skin, enter openingsin workers' skin, or contact workers' eyes, including
where—

(1) Exposure monitoring has established that airborne concentrations of
beryllium are at or above the action level; or

(2) Surface contamination levels measured or presumed prior to initiating
work are above the level prescribed in section 850.30; or

(3) Surface contamination levels results obtained to confirm housekeeping
efforts are above the level prescribed in section 850.30.

(4) Any beryllium-associated worker who requests the use of protective
clothing and equipment for protection against airborne beryllium,
regardless of measured exposure levels.

(b) The responsible employer must comply with 29 CFR 1910.132, Personal
Protective Equipment General Reguirements, when workers use personal
protective clothing and equipment.

(c) The responsible employer must establish procedures for donning,
doffing, handling, and storing protective clothing and equipment that—
(2) Prevent beryllium workers from exiting areas that contain beryllium with
contamination on their bodies or their personal clothing; and

(2) Include beryllium workers exchanging their personal clothing for full-
body protective clothing and footwear before they begin work in regulated
areas.
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429
Protective
Clothing and
Equipment
(Cont.)

10 CFR 850
(Cont.)

(d) The responsible employer must ensure that no worker removes
beryllium-contaminated protective clothing and equipment from areas that
contain beryllium, except for workers authorized to launder, clean, maintain,
or dispose of the clothing and equipment.

(e) Theresponsible employer must prohibit the removal of beryllium from
protective clothing and equipment by blowing, shaking, or other means
that may disperse beryllium into the air.

(f) The responsible employer must ensure that protective clothing and
equipment is cleaned, laundered, repaired, or replaced as needed to
maintain effectiveness. The responsible employer must—

(1) Ensurethat beryllium-contaminated protective clothing and equipment,
when removed for laundering, cleaning, maintenance, or disposal, is placed
in containers that prevent the dispersion of beryllium dust and that are
labeled in accordance with section 850.38 of this part; and

(2) Inform organizations that launder or clean DOE beryllium-contaminated
protective clothing or equipment that exposure to beryllium is potentially
harmful, and that clothing and equipment should be laundered or cleaned in
amanner prescribed by the responsible employer to prevent the rel ease of
airborne beryllium.

DOEO
440.1A

4.j(4)(c): Persona protective equipment.
4.1(3): Comply with . . . American National Standards I nstitute Z88.2,
“Practicesfor Respiratory Protection.”

DOEG
440.1-1

4.4.4.3: When engineering and/or administrative controls have been
considered and implemented and are not sufficient to fully protect the
worker from arecognized hazard, personal protective equipment can be
used to supplement these other controls as appropriate. PPE is acceptable
as acontrol method to: supplement engineering, work practice, or
administrative controls when such controls are not feasible or do not
adequately reduce the hazard; as an interim measure while engineering
controls are being devel oped and implemented; during emergencies when
engineering controls may not be feasible; and during maintenance and
other non-routine activities where other controls are not feasible. The use
of PPE canitself create significant worker hazards, such as heat stress,
physical and psychological stress, and impaired vision, mobility, and
communication. An example would be aworker wearing several layers of
clothing (for warmth and anti-contamination), arespirator, gloves, and a
helmet while welding or cutting. This arrangement of PPE could prevent the
worker from being aware of the environment in the event of afire or other
emergency. Research has also confirmed that fabric assemblies with high
percentages of cotton fiber in their outer wear and/or underwear layers and
no air space between layers yielded the highest maximum heat transfer rate
and total heat transfer. These assemblies have more burn potential than
assemblies containing higher amounts of polyester and more space
between layers. In these situations, engineering and/or administrative
controls (e.g., afire watch to ensure the safety of the worker
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429
Protective
Clothing and
Equipment
(Cont.)

DOEG
440.1-1 (Cont.)

aswell as the property) should be implemented to supplement PPE.
Equipment and clothing should be selected that provide an adequate level
of protection. The selection process should involve representatives of the
affected safety disciplines (e.g., health physicist, industrial hygienist, fire
protection staff, etc.) working in concert. Two basic objectives of any PPE
practice should be to protect the wearer from safety and health hazards,
and to prevent injury to the wearer from incorrect use and/or malfunction of
the PPE. To accomplish these objectives, acomprehensive PPE practice
should include hazard identification (hazards that PPE will protect against
and hazards caused by the use of PPE), medical monitoring, environmental
surveillance, selection, use, maintenance, and decontamination of PPE and
its associated training.

4210
Housekeeping

10CFR 850

850.30 Housekeeping.

(a) Where beryllium is present in operational areas of DOE facilities, the
responsible employer must conduct routine surface sampling to determine
housekeeping conditions. Surfaces contaminated with beryllium dusts and
waste must not exceed aremovable contamination level of 3 pg/100 cn?
during non-operational periods. Thissampling would not include the
interior of installed closed systems such as enclosures, glove boxes,
chambers, or ventilation systems.

(b) When cleaning floors and surfaces in areas where beryllium is present
at DOE facilities, the responsible employer must clean beryllium-
contaminated floors and surfaces using awet method, vacuuming or other
cleaning methods, such as sticky tack cloths, that avoid the production of
airborne dust. Compressed air or dry methods must not be used for such
cleaning.

(c) The responsible employer must equip the portable or mobile vacuum
unitsthat are used to clean beryllium-contaminated areas with HEPA filters,
and change the filters as often as needed to maintain their capture
efficiency.

(d) The responsible employer must ensure that the cleaning equipment that
is used to clean beryllium-contaminated surfacesis|abeled, controlled, and
not used for non-hazardous materials.

4211
Release
Criteria

10CFR 850

850.31 ReleaseCriteria

(a) The responsible employer must clean beryllium-contaminated equi pment
and other items to the lowest contamination level practicable, but not to
exceed the levels established in paragraphs (b) and (c) of this section, and
label the equipment or other items, before rel easing them to the general
public or a DOE facility for non-beryllium use, or to another facility for work
involving beryllium.

(b) Before releasing beryllium-contaminated equipment or other itemsto the
general public or for usein anon-beryllium areaof a DOE facility, the
responsible employer must ensure that—
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4211
Release
Criteria
(Cont.)

10 CFR 850
(Cont.)

(1) The removable contamination level of equipment or item surfaces does
not exceed the higher of 0.2 Fg/100 cn? or the concentration level of
beryllium in soil at the point of release, whichever is greater;

(2) The equipment or item islabeled in accordance with section 850.38(b);
and

(3) Therelease is conditioned on the recipient’ s commitment to implement
controlsthat will prevent foreseeable beryllium exposure, considering the
nature of the equipment or item and its future use and the nature of the
beryllium contamination.

(c) Before releasing beryllium-contaminated equipment or other itemsto
another facility performing work with beryllium, the responsible employer
must ensure that—

(1) The removable contamination level of equipment or item surfaces does
not exceed 3 Fg/100 cnv;

(2) The equipment or item islabeled in accordance with section 850.38(b);
and

(3) The equipment or item is enclosed or placed in sealed, impermeable bags
or containersto prevent the release of beryllium dust during handling and
transportation.

4212
Waste Disposal

10CFR 850

850.32 Wastedisposal.

(a) The responsible employer must control the generation of beryllium-
containing waste, and beryllium-contaminated equipment and other items
that are disposed of as waste, through the application of waste
minimization principles.

(b) Beryllium-containing waste, and beryllium-contaminated equipment and
other items that are disposed of as waste, must be disposed of in sealed,
impermeabl e bags, containers, or enclosures to prevent the rel ease of
beryllium dust during handling and transportation. The bags, containers,
and enclosures that are used for disposal of beryllium waste must be
|abeled according to section 850.38.

4213
Beryllium
Emergencies

10CFR 850

850.33 Beryllium emergencies.

(a) Theresponsible employer must comply with 29 CFR 1910.120(1) for
handling beryllium emergencies related to decontamination and
decommissioning operations.

(b) The responsible employer must comply with 29 CFR 1910.120(q) for
handling beryllium emergencies related to all other operations.

4214
Medical
Surveillance

10CFR 850

850.34 Medical surveillance.

(a) General.

(1) The responsible employer must establish and implement a medical
surveillance program for al beryllium-associated workers who voluntarily
participate in the program;

(2) The responsible employer must designate a Site Occupational Medical
Director (SOMD) who is responsible for administering the medical
surveillance program.
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4214 10CFR 850 (3) The responsible employer must ensure that the medical evaluations and
Medical (Cont.) procedures required by this section are performed by, or under the
Surveillance supervision of, alicensed physician who isfamiliar with the health effects
(Cont.) of beryllium.

(4) The responsible employer must establish, and maintain, alist of
beryllium-associated workers who may be eligible for protective measures
under thispart. Thelist must be—

(i) Based on the hazard assessment, exposure records, and other
information regarding the identity of beryllium-associated workers; and
(ii) Adjusted at regular intervals based on periodic evaluations of beryllium-
associated workers performed under paragraph (b)(2) of this section;

(5) The responsible employer must provide the SOMD with the information
needed to operate and administer the medical surveillance program,
including the—

(i) List of beryllium-associated workers required by paragraph (a)(4) of this
section;

(ii) Basdline inventory;

(iii) Hazard assessment and exposure monitoring data;

(iv) Identity and nature of activities or operations on the site that are
covered under the CBDPP, related duties of beryllium-associated workers;
and

(v) Type of PPE used.

(6) The responsible employer must provide the following information to the
SOMD and the examining physician:

(i) A copy of thisrule and its preamble;

(ii) A description of the worker’ s duties as they pertain to beryllium
exposure;

(iii) Records of the worker’ s beryllium exposure; and

(iv) A description of the personal protective and respiratory protective
equipment used by the worker in the past, present, or anticipated future
use.

(b) Medical evaluations and procedures. The responsible employer must
provide, to beryllium-associated workers who voluntarily participate in the
medical surveillance program, the medical evaluations and procedures
required by this section at no cost and at atime and place that is
reasonable and convenient to the worker.

(1) Baseline medical evaluation. The responsible employer must provide a
baseline medical evaluation to beryllium-associated workers. This
evaluation must include—

(i) A detailed medical and work history with emphasis on past, present, and
anticipated future exposure to beryllium;

(ii) A respiratory symptoms questionnaire;

(iii) A physical examination with special emphasis on the respiratory
system, skin and eyes;
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4214 10CFR 850 (iv) A chest radiograph (posterior-anterior, 14 x 17 inches) interpreted by a
Medical (Cont.) National Institute for Occupational Safety and Health (NIOSH) B-reader of
Surveillance pneumoconiosis or a board-certified radiologist (unless a baseline chest
(Cont.) radiograph is already onfile);

(v) Spirometry consisting of forced vital capacity (FVC) and forced
expiratory volume at 1 second (FEV 1);

(vi) A Be-LPT; and

(vii) Any other tests deemed appropriate by the examining physician for
evaluating beryllium-related health effects.

(2) Periodic evaluation. (i) The responsible employer must provide to
beryllium workers amedical evaluation annually, and to other beryllium-
associated workers amedical evaluation every three years. The periodic
medical evaluation must include—

(A) A detailed medical and work history with emphasis on past, present,
and anticipated future exposure to beryllium;

(B) A respiratory symptoms questionnaire;

(c) A physical examination with emphasis on the respiratory system;

(D) A Be-LPT; and

(E) Any other medical evaluations deemed appropriate by the examining
physician for evaluating beryllium-related health effects.

(ii) The responsible employer must provide to beryllium-associated workers
achest radiograph every five years.

(3) Emergency evaluation. The responsible employer must provide a
medical evaluation as soon as possible to any worker who may have been
exposed to beryllium because of aberyllium emergency. The medical
evaluation must include the requirements of paragraph (b)(2) of this
section.

(c) Multiple physician review. The responsible employer must establish a
multiple physician review process for beryllium-associated workers that
allowsfor thereview of initial medical findings, determinations, or
recommendations from any medical evaluation conducted pursuant to
subsection (b) of this section.

(1) If the responsible employer selects the initial physician to conduct any
medical examination or consultation provided to a beryllium-associated
worker, the worker may designate a second physician to—

(i) Review any findings, determinations, or recommendations of theinitial
physician; and

(ii) Conduct such examinations, consultations and laboratory tests, asthe
second physician deems necessary to facilitate thisreview.

(2) The responsible employer must promptly notify a beryllium-associated
worker inwriting of the right to seek a second medical opinion after the
initial physician provided by the responsible employer conducts a medical
examination or consultation.

(3) The responsible employer may condition its participation in, and
payment for, multiple physician review upon the beryllium-associated
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4214 10CFR 850 worker doing the following within fifteen (15) days after receipt of the
Medical (Cont.) notice, or receipt of theinitial physician’swritten opinion, whichever is
Surveillance later:
(Cont.) (i) Informing the responsible employer in writing that he or she intendsto

seek a second medical opinion; and
(i) Initiating steps to make an appointment with a second physician.

(4) If the findings, determinations, or recommendations of the second
physician differ from those of the initial physician, then the responsible
employer and the beryllium-associated worker must make effortsto
encourage and assist the two physicians to resolve any disagreement.

(5) If, despite the efforts of the responsible employer and the beryllium-
associated worker, the two physicians are unable to resolve their
disagreement, then the responsible employer and the worker, through their
respective physicians, must designate athird physician to—

(i) Review any findings, determinations, or recommendations of the other
two physicians; and
(ii) Conduct such examinations, consultations, laboratory tests, and
consultations with the other two physicians, as the third physician deems
necessary to resolve the disagreement among them.

(6) The SOMD must act consistently with the findings,
determinations, and recommendations of the third physician, unless the
SOMD and the beryllium-associated worker reach an agreement that is
consistent with the recommendations of at least one of the other two
physicians.

(d) Alternate physician determination. The responsible employer and the
beryllium-associated worker or the worker’ s designated representative may
agree upon the use of any alternate form of physician determinationin lieu
of the multiple physician review process provided by paragraph (c) of this
section, so long asthe alternative is expeditious and at |east as protective
of the worker.

(e) Written medical opinion and recommendation. (1) Within two weeks of
receipt of results, the SOMD must provide to the responsible employer a
written, signed medical opinion for each medical evaluation performed on
each beryllium-associated worker. The written opinion must take into
account the findings, determinations, and recommendations of the other
examining physicians who may have examined the beryllium-associated
worker. The SOMD’ s opinion must contain—

(i) The diagnosis of the worker’ s condition relevant to occupational
exposure to beryllium, and any other medical condition that would place the
worker at increased risk of material impairment to health from further
exposure to beryllium;

(if) Any recommendation for removal of the worker from DOE beryllium
activities, or limitation on the worker’ s activities or duties or use of PPE,
such asarespirator; and
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Surveillance
(Cont.)

10 CFR 850
(Cont.)

(i) A statement that the SOMD or examining physician has clearly
explained to the worker the results of the medical evaluation, including all
testsresults and any medical condition related to beryllium exposure that
requires further evaluation or treatment.

(2) The SOMD’ swritten medical opinion must not reveal specific records,
findings, and diagnoses that are not related to medical conditions that may
be affected by beryllium exposure.

(f) Information provided to the beryllium-associated worker. (1) The SOMD
must provide each beryllium-associated worker with awritten medical
opinion containing the results of all medical tests or procedures, an
explanation of any abnormal findings, and any recommendation that the
worker bereferred for additional testing for evidence of CBD, within
10 working days after the SOMD’ s receipt of the results of the medical tests
or procedures.

(2) The responsible employer must, within 30 days after arequest by a
beryllium-associated worker, provide the worker with the information the
responsible employer is required to provide the examining physician under
paragraph (a)(6) of this section.

(9) Reporting. The responsible employer must report on the applicable
OSHA reporting form beryllium sensitization, CBD, or any other abnormal
condition or disorder of workers caused or aggravated by occupational
exposure to beryllium.

(h) Dataanalysis. (1) Theresponsible employer must routinely and
systematically analyze medical, job, and exposure data with the aim of
identifying individuals or groups of individuals potentially at risk for CBD
and working conditions that are contributing to that risk.

(2) Theresponsible employer must use the results of these analysesto
identify additional workersto whom the responsible employer must provide
medical surveillance and to determine the need for additional exposure
controls.

DOEO
440.1A

Attachment 2, 18.c(1)(c)-(€): Occupational medical physicians and selected
medical staff shall— . . . perform targeted examinations based on an up-to-
date knowledge of work siterisk,. . . (d) identify potential or actual health
effects resulting from work site exposures, and (€) communicate the results
of health evaluations to management and to those responsible for
mitigating work site hazards.

Attachment 2, 18.d(1): Health examinations shall be conducted by an
occupational health examiner under the direction of alicensed physicianin
accordance with current sound and acceptable medical practices.
Attachment 2, 18.d(2): The content of health examinations shall be the
responsibility of the physician responsible for delivery of medical services.
Attachment 2, 18.d(3)(d): Thefollowing classes of examinations are
required . . . medical surveillance and health monitoring.
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4214 DOEO Attachment 2, 18.d(4): The occupational medical department shall be

Medical 440.1A (Cont.) informed of all job transfers and shall determine whether a medical

Surveillance evaluation is necessary.

(Cont.) Attachment 2, 18.e(1): The occupational medical program shall be
responsible for the review of all monitored care of ill and injured employees
to maximize their recovery and safe return to work, and to minimize lost time
and its associated costs.

Attachment 2, 18.9(1)-(3): An employee medical record shall be developed
and maintained for each employee for which medical services are provided.
The confidentiality of all employee medical records shall be observed.
Employee medical records shall be adequately protected and stored
permanently.
DOE G 4.6.2 discusses the role of exposure assessment in occupational medicine
440.1-3 and medical monitoring.
DOEG 4. (This section contains guidelines for an occupational medical program,
440.1-4 including implementation of an onsite program, maintenance of a healthful

work environment, employee health evaluations, diagnosis and treatment of
injury or disease, medical records, organization, staffing, facilities, and
equipment.)

4.3.2: The medical professional responsible for the occupational medical
program should have responsibility for health evaluation content. Initial or
baseline evaluations should be comprehensive, and follow-up evaluations
should be additionally targeted as determined by employee exposure data,
job task and hazard analysis information, or other occupationally related
factors. Minimum elements of acomprehensive evaluation are—
medical/occupational history, physical examination, laboratory studies, and
review and evaluation of findings. The protocolsfor x-ray examinations
should follow the recommendations and guidance contained in 43 FR 4377,
dated 2-1-78. All radiographs should be interpreted by a qualified
radiologist or as specified by OSHA/DOE.

4.3.3.2: Standards and requirements for special health evaluations and
health monitoring of employees who work in jobsinvolving specific
physical, chemical, or biological hazards should be in accordance with
applicable OSHA/DOE standards. When employees are exposed to
potential hazards not covered by regulations, appropriate special
evaluations may be required as determined by the physician responsible for
medical services and approved by the DOE Director, Office of Occupational
Medicine and Medical Surveillance.

4.3.3.5: All employees with occupationally related injuries or illnesses
should be evaluated before returning to work. The scope and content of
this eval uation should be determined by the OHE, based upon the nature
and extent of the injury or disease, and should be sufficient to ensure that
the employee may return to work without undue health risk to self or
others. The employee should obtain written clearance from the
occupational medical department before returning to work.
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4214 DOEG 4.4.1: The management of occupational injury or disease should bein
Medical 440.1-4 (Cont.) accordance with the laws and regulations of the state in which the facility is
Surveillance located. Diagnosis and treatment of occupational injury or disease should
(Cont.) be prompt, with emphasis placed on rehabilitation and return to work at the

earliest time compatible with job safety and employee health. Contractor
management has the responsibility to establish procedures to ensure that
al employees with occupational injuriesor illnesses receive medical
clearance before returning to work. The responsible first-line management
and health and safety groups (health physics, industrial hygiene, or safety)
should be notified of unhealthy work situations detected by the
occupational medical staff.

4215 10 CFR 850 850.35 Medical removal.
Medical (a) Medical removal protection. The responsible employer must offer a
Removal beryllium-associated worker medical removal from exposure to beryllium if

the SOMD determines in awritten medical opinion that it ismedically
appropriate to remove the worker from such exposure. The SOMD’s
determination must be based on one or more positive Be-LPT results,
chronic beryllium disease diagnosis, an examining physician’s
recommendation, or any other signs or symptoms that the SOMD deems
medically sufficient to remove aworker.

(1) Temporary removal pending final medical determination. The
responsible employer must offer a beryllium-associated worker temporary
medical removal from exposure to beryllium on each occasion that the
SOMD determinesin awritten medical opinion that the worker should be
temporarily removed from such exposure pending afinal medical
determination of whether the worker should be removed permanently.

(i) Inthis section, “final medical determination” means the outcome of the
multiple physician review process or the alternate medical determination
process provided for in paragraphs (c) and (d) of section 850.34.

(i) If aberyllium-associated worker istemporarily removed from beryllium
exposure pursuant to this section, the responsible employer must transfer
the worker to acomparable job for which the worker is qualified (or for
which the worker can be trained in a short period) and where beryllium
exposures are as low as possible, but in no event at or above the action
level.

(iii) The responsible employer must maintain the beryllium-associated
worker’ stotal normal earnings, seniority, and other worker rights and
benefits asif the worker had not been removed.

(iv) If there is no such job avail able, the responsible employer must provide
to the beryllium-associated worker the medical removal protection benefits
specified in paragraph (b)(2) of this section, until ajob becomes available or
for one year, whichever comesfirst.

(2) Permanent medical removal. (i) The responsible employer must offer a
beryllium-associated worker permanent medical removal from exposure to
beryllium if the SOMD determinesin awritten medical opinion that the
worker should be permanently removed from exposure to beryllium.
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4215 10CFR 850 (i) If aberyllium-associated worker is removed permanently from beryllium
Medical (Cont.) exposure based on the SOM D’ s recommendation pursuant to this section,
Removal the responsible employer must provide the worker the medical removal
(Cont.) protection benefits specified in paragraph (b) of this section.

(3) Worker consultation before temporary or permanent medical removal. If
the SOMD determines that a beryllium-associated worker should be
temporarily or permanently removed from exposure to beryllium, the SOMD
must—

(i) Advise the beryllium-associated worker of the determination that medical
removal is necessary to protect the worker’s health;

(ii) Provide the beryllium-associated worker with a copy of thisrule and its
preamble, and any other information the SOMD deems necessary on the
risks of continued exposure to beryllium and the benefits of removal;

(iii) Provide the beryllium-associated worker the opportunity to have any
questions concerning medical removal answered; and

(iv) Obtain the beryllium-associated worker’ s signature acknowledging that
the worker has been advised to accept medical removal from beryllium
exposure as provided in this section, and has been provided with the
information specified in this paragraph, on the benefits of removal and the
risks of continued exposure to beryllium.

(4) Return to work after medical removal. (i) The responsible employer,
subject to subparagraph (ii) of this paragraph, must not return a beryllium-
associated worker who has been permanently removed under this section
to the worker’ sformer job status unless the SOMD first determinesin a
written medical opinion that continued medical removal is no longer
necessary to protect the worker’ s health.

(ii) Notwithstanding subparagraph (1) of this paragraph, if, in the SOMD’s
opinion, continued exposure to beryllium will not pose an increased risk to
the beryllium-associated worker’ s health, and medical removal isan
inappropriate remedy in the circumstances, the SOMD must fully discuss
these matters with the worker and the, in awritten, determination, may
authorize the responsible employer to return the worker to his or her former
job status. Thereafter, the returned beryllium-associated worker must
continue to be provided with medical surveillance under section 850.34 of
this part. (b) Medical removal protection benefits. (1) If aberyllium-
associated worker has been permanently removed from beryllium exposure
pursuant to paragraph (a)(2) of this section, the responsible employer must
provide the beryllium-associated worker—

(i) The opportunity to transfer to another position which is available, or
later becomes available, for which the beryllium-associated worker is
qualified (or for which the worker can be trained in a short period) and
where beryllium exposures are as |low as possible, but in no event at or
above the action level; or

(i) If the beryllium-associated worker cannot be transferred to a comparable
job where beryllium exposures are below the action level, amaximum of

2 years of permanent medical removal protection benefits (specified in
paragraph (b)(2) of this section).
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Removal
(Cont.)

10 CFR 850
(Cont.)

(2) If required by this section to provide medical removal protection
benefits, the responsible employer must maintain the removed worker’s
total normal earnings, seniority and other worker rights and benefits, as
though the worker had not been removed.

(3) If aremoved beryllium-associated worker filesaclaim for workers
compensation payments for aberyllium-related disability, then the
responsible employer must continue to provide medical removal protection
benefits pending disposition of the claim. The responsible employer must
receive no credit for the workers' compensation payments received by the
worker for treatment related expenses.

(4) The responsible employer’ s obligation to provide medical removal
protection benefits to aremoved beryllium-associated worker is reduced to
the extent that the worker receives compensation for earnings lost during
the period of removal either from a publicly- or employer-funded
compensation program, or from employment with another employer made
possible by virtue of the worker’sremoval.

(5) For the purposes of this section, the requirement that aresponsible
employer provide medical removal protection benefitsis not intended to
expand upon, restrict, or change any rightsto a specific job classification or
position under the terms of an applicable collective bargaining agreement.
(6) The responsible employer may condition the provision of medical
removal protection benefits upon the beryllium-associated worker’s
participation in medical surveillance provided in accordance with § 850.34
of this part.

42.16
Medical
Consent

10CFR 850

850.36 Medical consent.

(@) The responsible employer must provide each beryllium-associated
worker with a summary of the medical surveillance program established in
section 850.34 at |east one week before the first medical evaluation or
procedure or at any time requested by the worker. This summary must
include—

(1) Thetype of datathat will be collected in the medical surveillance
program;

(2) How the datawill be collected and maintained;

(3) The purpose for which the datawill be used; and

(4) A description of how confidential datawill be protected.

(b) Responsible employers must also provide each beryllium-associated
worker with information on the benefits and risks of the medical tests and
examinations available to the worker at |east one week prior to any such
examination or test, and an opportunity to have the worker’ s questions
answered.

(c) Theresponsible employer must have the SOMD obtain a beryllium-
associated worker’ s signature on an informed consent form found in
Appendix A to this part, before performing medical evaluations or any
tests.
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4217 10CFR 850 850.37 Training and counseling.
Training and (@) The responsible employer must develop and implement a beryllium
Counseling training program and ensure participation for—

(2) Beryllium-associated workers; and

(2) All other individuals who work at a site where beryllium activities are
conducted.

(b) Thetraining provided for workersidentified in paragraph (a)(1) of this
section, must—

(1) Bein accordance with 29 CFR 1910.1200, Hazard Communication;

(2) Include the contents of the CBDPP; and

(3) Include potential health risksto beryllium worker family members and
others who may come in contact with beryllium on beryllium workers or
beryllium workers' personal clothing or other personal items as the result of
aberyllium control failure at a DOE facility.

(c) Thetraining provided for workersidentified in paragraph (a)(2) of this
section must consist of general awareness about beryllium hazards and
controls.

(d) The responsible employer must provide the training required by this
section before or at the time of initial assignment and at least every two
years thereafter.

(e) The employer must provide retraining when the employer has reason to
believe that a beryllium worker lacks the proficiency, knowledge, or
understanding needed to work safely with beryllium, including at |east the
following situations:

(1) To address any new beryllium hazards resulting from a change to
operations, procedures, or beryllium controls about which the beryllium
worker was not previously trained; and

(2) If aberyllium worker’ s performance involving beryllium work indicates
that the worker has not retained the requisite proficiency.

(f) The responsible employer must devel op and implement a counseling
program to assist beryllium-associated workers who are diagnosed by the
SOMD to be sensitized to beryllium or to have CBD. This counseling
program must include communicating with beryllium-associated workers
concerning—

(1) The medical surveillance program provisions and procedures;

(2) Medical treatment options;

(3) Medical, psychological, and career counseling;

(4) Medical benefits;

(5) Administrative procedures and workers rights under applicable
Workers' Compensation laws and regulations;

(6) Work practice procedures limiting beryllium-associated worker exposure
to beryllium; and

(7) Therisk of continued beryllium exposure after sensitization.
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DOE G Applicable
440.1-7A Regulation, Requirement and Associated Guidance
Paragraph No. Directive, or
Guidance
4217 DOEO 4.k: Provide workers, supervisors, managers, visitors, and worker protection
Training and 440.1A professionals with worker protection training.
Counseling Attachment 1, 5.f: Industrial hygiene programs shall include the following
(cont.) elements: . . . Worker education, training, and involvement.
DOEG 4.5 contains guidance on providing worker protection training and refersto
440.1-1 other training requirementsin DOE O 360.1 and 29 CFR 1960, Subpart H.
4218 10CFR 850 850.38 Warningsignsand labels.
Warning () Warning signs. The responsible employer must post warning signs at
Signsand each access point to aregulated area with the following information:
Labels DANGER
BERYLLIUM CAN CAUSE LUNG DAMAGE
CANCER HAZARD
AUTHORIZED PERSONNEL ONLY
(b) Warning labels. (1) The responsible employer must affix warning labels
to all containers of beryllium, beryllium compounds, or beryllium-
contaminated clothing, equipment, waste, scrap, or debris.
(2) Warning labels must contain the following information:
DANGER
CONTAMINATED WITH BERYLLIUM
DO NOT REMOVE DUST BY BLOWING OR SHAKING
CANCER AND LUNG DISEASE HAZARD
(c) Warning signs and labels must be in accordance with 29 CFR 1910.1200,
Hazard Communication.
4219 10CFR 850 850. 39 Recordkeeping and use of information.
Recordkeeping (a) The responsible employer must establish and maintain accurate records
and Use of of al beryllium inventory information, hazard assessments, exposure
Information measurements, exposure controls, and medical surveillance.

(b) Heads of DOE Departmental Elements must—

(1) Designate all record series as required under this rule as agency records
and, therefore, subject to all applicable agency records management and
access laws; and

(2) Ensure that these record series are retained for a minimum of seventy-
fiveyears.

(c) The responsible employer must convey to DOE or its designee all record
seriesrequired under thisruleif the employer ceasesto beinvolved in the
CBDPP.

(d) The responsible employer must link data on workplace conditions and
health outcomesin order to establish a basis for understanding the
beryllium health risk.

(e) The responsible employer must ensure the confidentiality of all work-
related records generated under this rule by ensuring that—

(1) All recordsthat are transmitted to other parties do not contain names,
social security numbers or any other variables, or combination of variables,
that could be used to identify particular individuals; and
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DOEG
440.1-7A

Paragraph No.

Applicable
Regulation,
Directive, or

Guidance

Requirement and Associated Guidance

4219
Recordkeeping
and Use of
Information
(Cont.)

10 CFR 850
(Cont.)

(2) Individual medical information generated by the CBDPP is—

(i) Either included as part of the worker’ s site medical records and
maintained by the SOMD, or is maintained by another physician
designated by the responsible employer;

(ii) Maintained separately from other records; and

(iii) Used or disclosed by the responsible employer only in conformance
with any applicable requirements imposed by the Americans with
Disahilities Act, the Privacy Act of 1974, the Freedom of Information Act,
and any other applicable law.

(f) The responsible employer must maintain all records required by this part
in current and accessibl e electronic systems which include the ability
readily to retrieve datain aformat that maintains confidentiality.

(g) The responsible employer must transmit all records generated as
required by thisrule, in aformat that protects the confidentiality of
individuals, to the DOE Assistant Secretary for Environment, Safety and
Health on request.

(h) The responsible employer must semi-annually transmit to the DOE
Office of Epidemiologic Studies within the Office of Environment, Safety
and Health an electronic registry of beryllium-associated workers that
protects confidentiality, and the registry must include, but is not limited to,
aunique identifier, date of birth, gender, site, job history, medical screening
test results, exposure measurements, and results of referrals for specialized
medical evaluations.

DOEO
440.1A

4.i(4): Report and investigate accidents, injuries, and illnesses (reference
DOE 0 231.1, 232.1, and 225.1) and analyze related data for trends and
lessons learned (reference DOE O 210.1).

DOE G 440.1-1

4.3.4 contains guidance on recordkeeping, reporting, and data analyses for
accident, injuries, and illnesses.

4.2.20
Performance
Feedback

10CFR 850

850.40 Performance feedback .

(@) The responsible employer must conduct periodic analyses and
assessments of monitoring activities, hazards, medical surveillance,
exposure reduction and minimization, and occurrence reporting data.

(b) To ensurethat information is available to maintain and improve all
elements of the CBDPP continuously, the responsible employer must give
results of periodic analyses and assessmentsto the line managers,
planners, worker protection staff, workers, medical staff, and |abor

organi zations representing beryllium-associated workers who request such
information.

DOEO
440.1A

4.1(4): Report and investigate accidents, injuries, and illnesses (reference
DOE 0O 231.1, 232.1, and 225.1) and analyze related data for trends and
lessons learned (reference DOE O 210.1).

Attachment 1, 5.g: Industrial hygiene programs shall include. . .
coordination with cognizant occupational medical, environmental, health
physics, and work planning professionals.
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DOE G Applicable
440.1-7A Regulation, Requirement and Associated Guidance
Paragraph No. Directive, or
Guidance

4220 DOEO Attachment 2, 18.c(1)(a),(e): Occupational medical physicians and selected

Performance 440.1A medical staff shall—(a) coordinate with other safety and health

Feedback (Cont.) professionals (industrial hygienists, health physicists, safety

(Cont.) specialists/managers) to identify work-related or work site hazards and their
possible health risks to employees, . . . () communicate the results of
health evaluations to management and to those responsible for mitigating
work site hazards.
Attachment 2, 18.¢(2)(a)-(c): Contractor management shall provide to the
physician responsible for delivery of medical services—(a) employee job
task and hazard analysisinformation; (b) summaries of potential work site
exposures of employees prior to mandatory health examinations; and (c) the
opportunity to participate in worker protection team meetings and
committees.

DOE G 440.1-1 4.3.4 contains guidance on recordkeeping, reporting, and data analysis for

accidents, injuries, and illnesses.
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BERYLLIUM PARTICLE SIZE AND NUMBER RISK FACTORSAND SAMPLING
METHODS

(Provided by Michad A. McCawley, Nationd Ingtitute for Occupationa Safety and Hesdlth,
Appaachian Laboratory for Occupationa Safety and Hedlth.)

Surveillance efforts have established that particular processes conferred substantialy increased risk of
beryllium sengtization and disease. However, in one study, the highest risk process involving beryllium
metd and dloyswas found to have rdatively lower historicd gravimetric indices of exposure than many
lessrisky processes (ref. B-1). This discrepancy between gravimetric exposure and health outcome
suggested that mass measurements of total beryllium were likely a poor marker of biologic risk of
granulomatous disease, which might be more closdy associated with some other measure of exposure.

Because the particle number concentration in the area of the meta and aloys operation with the highest
risk exceeded by at least two orders of magnitude the concentrationsin other areas, particle number
was congdered as possibly a better metric (ref. B-2). Number concentration is strongly influenced by
the smaller particle Szes. The mean particle Size for the high risk area was less than 0.1nm, aSze range
usualy referred to as ultrafine. Exposure to ultrafine particulate has been associated with decreasesin
the clearance mechanism of the lung (ref. B-3). These particles could, therefore, be retained for longer
periods and aso be capable of penetrating the pulmonary epithelium thus making them available for
retention in the intergtitium. Ambient air sudies have o indicated that particle number concentrations
of ultrafine aerosols may be responsible for increased mortdity in the generd population. (ref. B-4 and
B-5). The ultrafine (<0.1mm) component of the aerosol must therefore be considered.

Little attention has aso been paid to the role of lung deposition and the welghting given to various
particle Szes. Even astudy consdering particle size (ref. B-6) has looked only at the effect of
respirable penetration efficiency, which is not the same as deposited dose. Below 0.5 nm, depogtionin
the lung risesrgpidly. As particle size changes, S0 too does the difference between a measure of the
penetration and deposition. (ref. B-7). Tota dust measurements weight the probability of deposition of
al particle szes equally and thereby conced the actud dose. If the particle size digtributions were
congtant, total dust might be as good a measure as any other. Variability in the sze digtribution can,
thereby, change the dose without changing the exposure measured by arespirable sampler. That is, the
tota amount of submicrometer materid can remain constant even though the sze didtribution changes,
changing the actuad dose. As an example, for ageometric mean of 0.4 nm and a geometric standard
deviation of 2, only 20% is deposited. When the geometric mean decreases to 0.1 mm, the fraction
deposited increases to amost 30%. The deposited mass or number of particles would increase in this
exampleif the tota or respirable concentrations remained steadly.

Because of the posshility that current epidemiologic investigations may show an association between
particle number concentration with an emphasis on the ultrafine component of the aerosol, information
on the deposited number concentration may be useful. Recent, ongoing work has shown that three
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Nuclepore polycarbonate track-etched membrane filters with a pore size of 3.0 nm (cdled atrilayer
sampler) can be used to overcome the problem of not knowing the fraction of the particles deposited.
Thistrilayer sampler will dlow an estimate to be made of the deposited submicrometer particulate
without the necessity of determining particle size distribution (ref. B-8). The penetration characteristics
of the three nuclepore filters, in series, approximatdy match those of the lung. To provide an optimum
match with lung deposition it is necessary to scale the amount of particulate collected by the three layer
membrane filter, when the sampler is operated at 0.7 liters per minute, by multiplying the amount
detected by 60%. The sampler can be operated in the range of 0.7 to 2 liters per minute making it
possible to obtain persona samples. When used with particle counters, such as those used for
respirator fit testing, at the normd ingrument flow rate of 0.7 liters per minute, the deposited particle
number concentration can be obtained. The differentid vaue (i.e., the tota particle count minus what
passes through the trilayer and is counted) is the value which when multiplied by 0.6 isthe particles
number concentration which would have deposited in the lung. The polycarbonate filters can be ashed
aswould the mixed cdlulose ester filters normdly used for beryllium andysis and analyzed for the
beryllium content. Because the polycarbonate filters are weight stable they can dso be andyzed
gravimetricaly before ashing to obtain aweight of totd particulate. The fractiona beryllium content can
then be obtained after chemica analysis and that fraction attributed to the particle number concentration
to obtain the beryllium number concentration.

Alternatively, the particle Sze distribution can be determined, dthough thisis more difficult to do if the
beryllium particle count Sze digribution is the ultimate god. The beryllium mass ditribution can be
achieved in ardatively sraightforward manner, usng either a persond impactor to characterize the Sze
distribution between 20 mm and 0.5 mm or amicroorifice impactor to characterize the size digtribution
aslow as 0.05 mm. The advantage of the persond impactor is the ability to obtain persona samples as
well as determine the tota or respirable beryllium mass fraction of the dust. The disadvantages are the
relatively low sample volume obtained from the normal operationd flow rate of two liters per minute
and the rdatively large lower cut point of 0.5 nm. The microorifice impactor has the advantage of
covering most of the particle Sze range of interest. Its disadvantage is thet its Sze makes it suitable to be
only an areasampler. If polycarbonate grease-coated substrates are used for the sampling, both total
meass and fractiond beryllium content can be obtained for each of the Sze fractions. The fractiond
beryllium content can be gpplied to a particle number ditribution obtained from an insgrument such as
an dectrica mobility andyzer attached to a condensation particle counter. With the particle sze
distribution known for either the mass or number of particlesit is possible to integrate that function with
respect to the lung deposition curve recently published by the Internationd Commission for Radiation
Protection (ICRP) (ref. B-9).
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STATISTICAL ANALYS SOF BERYLLIUM EXPOSURE MONITORING RESULTS

An exposure monitoring and control strategy will depend in large part on the amount of variance in
exposure levels. Andysis of the variance in exposures can help identify the important determinants to
use in developing a monitoring and control strategy. 1n generd, we find that exposuresin even well-
controlled beryllium activitieswill have more variance than istypica for occupationd exposure data.
Variance of beryllium exposure as measured by geometric standard deviation (GSD) has generdly been
greater than 3. This variance has primarily been within-worker variance or day-to-day variance, rather
than between-worker variance. Within-worker variability would point to work practices as being an
important determinant while between-worker variability would point to process equipment as being an
important determinant.

Bdow are three example andyses of 8-Hr TWA beryllium exposure digtributions. Thefirst data set is
made up of 529 breathing zone samples collected in a 1-month period in a Rocky Flats machine shop
that fabricated beryllium metal parts. This shop had recently been associated with a high prevaence of
CBD. It received ahigh leve of industrid hygiene attention to both process controls and work
practices leading to a more than 20-fold reduction in exposure levels. Thisis population data rather
than a sample since each worker was monitored for each shift and there were no non-detected results.
All digtribution parameters are directly caculated. The geometric sandard deviation for thisgroup is
3.2. Notice that the arithmetic mean is about 3 times the geometric mean (and median). This
demondrates the rdatively large influence excursons are having on the arithmetic mean.

Descriptive Statistics
9/22-10/29/1986 Personal Breathing Zone Samples
Rocky Hats Beryllium Machine Shop

Geometric Mean 0.016 pg/m?
Geometric Standard Deviation 3.20

Arithmetic Mean 0.044 pg/m?
Actua 95" % 0.107 pg/n?

Range of 8-Hr TWAs

Rank Reault
1 - 0.0001 pg/m?
265 - 0.016 pg/m?

529 - 558ugn?
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On alinear scae, you can see that the digtribution of exposuresis highly skewed.
Histogram
9/22-10/29/1986 Per sonal Breathing Zone Samples
Rocky Flats Beryllium Machine Shop
120%
100%
- 80%
- 60%
- 40%
- 20%
- 0%
0 0.05 01 015 0.2 025 03 035 04 045 05
Bin =0.01 my/m3

The log-trandformed data appear to be normaly digtributed, justifying the use of log norma datistics.

L og Probability Plot
9/22-10/29/1986 Per sonal Breathing Zone Samples
Rocky Flats Beryllium Machine Shop

N

Logsof 8Hr TWASs

Probits
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The group included 23 individuas who had between 12 and 28 measurements eech. Below isan
andyds of variance of log-transformed data performed by Microsoft Excel (Tools, Data Andysis,
ANOVA.) Thisisthe method the AIHA’s"A Strategy for Assessing and Managing Occupationd
Exposures’ (ref. 6 of this Guide) recommends for andyzing variance. Each “group” isthe arbitrarily
assigned ID number of an individua worker.

Anova: Single Factor
SUMMARY
Groups Count Sum Average Variance
10400 24 -79.9829 -3.33262 1.254854
12222 19 -68.6356 -3.6124 0.463363
12345 22 -106.445 -4.83841 0.514467
13333 20 -79.8691 -3.99346 0.699468
13456 17 -86.2928 -5.07604 1.312188
14444 24 -109.447 -4.56031 1.148093
14567 24 -76.1178 -3.17158 0.658827
15555 21 -84.6826 -4.0325 0.45387
15678 23 -121.068 -5.26382 1.263425
17890 24 -116.838 -4.86826 1.67401
18901 22 -74.5334 -3.38788 1.452094
19012 19 -84.1953 -4.43133 1.061457
22443 26 -105.691 -4.06503 1.393124
22451 23 -82.3002 -3.57827 0.588067
45491 24 -93.6838 -3.90349 1.161093
46979 20 -74.271 -3.71355 2.625731
50435 28 -129.372 -4.62042 0.326688
67709 28 -109.801 -3.92146 1.688668
76744 23 -102.826 -4.47069 1.544067
89177 28 -113.572 -4.05613 0.830275
95335 22 -86.5841 -3.93564 1.317352
99417 27 -93.7388 -3.47181 1.659504
516789 12 -43.327 -3.61058 0.39016

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 167.3707 22 7.607757 6.762879 8.17E-18 1.563627

Within Groups 559.0896 497 1.124929

Two results are important. The F-Critical gatistic islessthan F, showing that individuas do not have
the same mean exposure levels and are not a homogeneous exposure group.  Exposure measurements
from one worker are not representative of the exposures of other members of the group. The sum of
squares gatistic for within-worker variation is much larger than the same gatistic for between-worker
variation. Despite the fact that this was a production operation, work practices rather than process
variables are the most important exposure determinant. Thisis probably due to the successful control
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of leskage from process equipment, which minimized process variables as a determinant of exposure
levels

This underlying distribution of exposures indicates the need for a high frequency of exposure monitoring.
The large GSD and separation of the arithmetic mean from the median indicates that monitoring must be
oriented toward detecting the infrequent excursions responsible for much of the hedlth risk associated
with this operation. Measurements from one worker are not representative of others. Any further
reduction of exposures will depend primarily on ensuring that employees and their supervisors
understand the work practices that are causing exposures. This requires monitoring data since we are
operating in aredm where the senses are of little use in judging exposure potentid.

A second example comes from the Oak Ridge Y-12 Plant. In this data set, not al shifts were
monitored, and a high percentage of monitoring results were non-detect. A few individuas were
monitored frequently, making it possible to estimate the degree of within-worker variance for them.
Geometric mean and geometric standard deviation are estimated by using Microsoft Excel’ s regression
function with the log transformed 8-Hr TWASs as the dependent variable and probits as the independent
variable. Probits are the sandard norma variable (z) calculated from the probability produced by
dividing the rank order of the result by n+1. The Excd function NORMINV returns the probit that
corresponds to the probability. The geometric mean is the exponent of the regression intercept and the
geometric standard devidtion is the exponent of the regresson dope. The fitted line on the log
probability plot is produced by multiplying the regresson dope (X variable) times the probit plusthe
regression intercept. This computerizes the graphica method for estimating distribution parameters of
censored data recommended in the AIHA’s“ A Strategy for Assessing and Managing Occupationa
Exposures’ (ref. 6 of this Guide).

L og Probability Plot
Single Y-12 Plant Worker Breathing Zone Samples 1989 - 1994

Naurd Log of 8-Hr TWAs

/ : ¢ In(TWA)

— ° —— Fitted Line
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Distribution parameters are estimated based on the assumption that non-detected and non-measured 8-
Hr TWAswould have aso been log normd and fadlen on the line fitted to the detected monitoring
results. For thisindividua, 188 of 314 monitoring results were above the detection limit of 0.1 pg/m?.
The regression output and estimated distribution parameters are as follows.

From the Excel regression function (Tools, Data Andlys's, Regression)

| ntercept -2.38
X Vaiable 1.61
Estimated Didiribution Parameters Method of Cdculating Edtimete
Geometric Mean 0.09 ug/m? By EXP of Regression Intercept
Geometric Standard Deviation 5.01 By EXP of Regresson X Variable
Arithmetic Mean 0.34 pg/n? By EXP(In GM + %2 (In GSD)?)
95" Percentile 1.32 pg/m?® By EXP(In GM + 1.645(In GSD))
Z vaue of 2 pg/n? 1.91 By Z=(n2-InGM)/In GSD
Percent less than 2 ug/n? 97% By Excel NORMSDIST(2)
95/95 Geometric Upper 1.80 pg/m? By EXP(InGM + K (In GSD))
Tolerance Limit WhereK =1.84
Range of 8-Hr TWAs
Rank Result
1 < 0.1 pg/m? (Minimum)
127 0.1 pg/m? (First Detectable Result)
157 0.1 ug/m? (Median)
158 0.1 ug/m? (Median)
314 13.6ug/m? (Maximum)

The Microsoft Excel ANOVA function cannot be used on highly censored data. If fewer than

10 percent of samples are below the detection limit, then subgtituting 2/3 the detection limit for the non-
detected result has been recommended as an effective method of developing estimates, and this would

dlow the use of the ANOVA function. Alternate and fairly smple methods of andyss are discussed in
Petty’ s Industrid Hygiene and Toxicology (see Rappaport, SM. “Interpreting Levels of Exposuresto
Chemicd Agents’ in Patty’s Industria Hygiene and Toxicology, Val. I11, Part A, 3rd Edition; Harris,
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Cralley, and Craley Eds, pages 349 - 404.) The GSD of the arithmetic mean exposure leve of
members of a group provides a measure of between-worker variability while the GSD of individua
exposure levels is ameasure of within-worker variability. A group is considered to be homogeneousiif
the 95 percent of individuad mean exposure levds are within afactor of 4.

97.5% mean/2.5% mean < 4

Three other workersin the Y-12 Plant data set had large enough numbers of detected exposure
monitoring results to estimate exposure parameters.

Rank In(meen) Totd Detectable GM GSD Mean
Samples Samples

1* -1.71 122 35 0.02 8.38 0.18

2 -1.08 314 188 0.09 5.01 0.34

3 -0.75 102 66 0.12 5.10 0.47

4 0.27 47 23 0.07 10.92 131

GSD of the Arithmetic Means 2.29

* In his presentation at the 1999 AICHE “ Exposure Estimation From Left-Censored
Exposure Distributions,” N. Esmen reported that the graphical method provided
reasonabl e estimates when at least 30 percent of samples were detected. For thefirst
worker 35/122 = 29 percent are detected.

Again, withinrworker varigbility isvery large. The distance between the geometric and arithmetic
means points to the large contribution of excursonsto the overdl risk of the group. For worker 2, one
measurement, 13.6 pug/m?, accounted for more than a 12 percent of his or her mean exposure level.
This underlying distribution of high day-to-day variability and low predictability in exposures indicates a
need for frequent monitoring to provide workers and their supervisors with information on work
practices that cause exposure.

A third example shows that frequent exposure monitoring can lead to an exceptiona level of exposure
control despite high variability. This dataset is made-up of 7672 persond bresthing zone
measurements collected over a 2-year period from a crew cleaning beryllium-contaminated facilities
and equipment at the Rocky Hats Environmenta Technology Site. There was no operating process
equipment contributing to exposure. The industrid hygienists recognized that work practices would be
the primary exposure determinants. They established a 100 percent monitoring strategy and made
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sample andysis results available the next day. In thisway they provided the information needed to
understand the causes of exposures and helped develop avery high leve of skill in this crew.

Like the Y-12 data, this digtribution isleft censored. All work shifts were monitored but over 70
percent (5560/7672) were non-detected. With the exception of the 95th percent, which was directly
measured, digtribution parameters are difficult to estimate with any confidence. The exposure potentia
isnot trivid as evidenced by afew very high results. The arithmetic mean of this didribution is probably
about 0.031 pg/m?. Substituting zero for non-detected results produced a mean of 0.0306 pg/m?® while
substituting the detection limit for non-detected results produced a mean of 0.0313 pg/n?. This
indicates that it islikely that the mean is larger than the 95th percent, which again points to risk being
determined by afew very high exposures. In this Stuation, frequent monitoring is the only feasible
method of detecting the exposures that create risk so that their causes can be determined and steps
taken to reduce risk.

Range of 8Hr TWASs

Rank Result

1 < 0.001 pg/m? (Minimum)
3837 < 0.001 pg/m?® (Median)
5561 0.001 pg/m? (First Detectable Result)
7290 0.02 pg/? (95' %)
7671 11.27 pg/n
7672 12.92 pug/m?
7673 57 pg/m? (Maximum)
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QUESTIONS AND ANSWERS CONCERNING THE BERYLLIUM-INDUCED
LYMPHOCYTE PROLIFERATION TEST (BE-LPT), MEDICAL RECORDS, AND THE
DEPARTMENT OF ENERGY BERYLLIUM REGISTRY

What isthe Be-L PT blood test?

In the Be-LPT, lymphocytes, disease-fighting blood cells that are normaly found in the body, are
examined in the laboratory and separated from your blood. Beryllium and other test agents are then
added to smdll groups of these lymphocytes. If these lymphocytes react to the beryllium in a specific
way, the test results are “ pogitive.” If they do not react to beryllium, the test is* negative.”

Experts believe that the Be-LPT shows positive results in individuas who have become sendtive or
dlergic to beryllium. It isunclear what this sendtivity means. Studies have shown it to be an early Sgn
of chronic beryllium disease (CBD) in many individuds. In others, sengtivity might smply mean that the
person was exposed to beryllium and that his or her body has reacted. 1t might mean that an individua
ismore likely than othersto get CBD. Y ou are being offered the Be-LPT because doctors believeit is
useful in detecting cases of CBD early or cases that might otherwise be missed or diagnosed as another
type of lung problem. Once CBD isidentified, doctors can determine the trestment needed to minimize
the lung damage that CBD causes.

Asin any other medicd test, the Be-LPT sometimesfails or provides unclear results. The laboratory
cals these results “uninterpretable.”  Even when the test appears successful, it may gppear positive
when a person is not sengtive or dlergic to beryllium. Thisiscaled a“fase pogtive’ reault. 1tisdso
possible that the test will show “negetive’ results when a person is actudly “sengtized” to beryllium.
Thisisa“fdse negative’ reault. 1f you have an “uninterpretableé’” blood Be-LPT result, you will be
asked to provide another blood sample so the test can be repeated. If you have “ positive’ results, you
will be offered further medica tests to confirm or rule out CBD. Remember that you may refuse further
tests a this point or a any point during your medica evauations.

It isimportant for you to know that if the physical examination or the results from other tests suggest
that you have CBD, you may be offered further medica tests. These medical tests may be offered even
if your Be-LPT is“negative”

Some individuas with confirmed “ positive’” Be-LPTs but no other sgns of CBD have developed the
diseese. Thelikeihood of this happening will only be known after large groups of potentidly exposed
individuas have had their blood tested, have had further medica tests, and are studied for many years.

Do | haveto havethe Be-LPT done?

No. Your paticipation in the medica survelllance programis gtrictly voluntary. Y ou may refuse any of
the tests offered to you, including the Be-LPT. If you change your mind, you are free to participate in
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the program at any timein the future. Taking with your family, your doctor, or other people you trust
may help you decide. The physiciansin the clinic that provide the tests can dso help answer any
questions that you might have.

What will happen if | decideto havethe Be-L PT blood test?

A smdl amount of your blood will be drawn from avein in your arm and sent to alaboratory. Thereis
little physicdl risk in drawing blood. Sight pain and bruisng may occur in afew individuds Rardy, the
needle puncture will becomeinfected. Other routine medica evauation tests may be offered when you
have the Be-LPTs, including a physical examination, achest X-ray, and breathing tests that help find
sgnsof CBD, if they exig.

Other diseases may resemble CBD. Different medica tests can help a physician decide if a person has
CBD or another disease. If the examining physician suspects that you have CBD, he or she will
recommend additiona medical teststo help confirm adiagnoss. Separate information regarding these
additiona medica testswill be given to you if they are recommended. 'Y our consent will be requested
when the extra tests are given. Y ou can dways refuse additiond tests, if you so choose. Y our
employer will pay for al tess.

When will | receivetheresults of my Be-LPT blood test?

It could take 2 to 4 weeks for you to receive aletter informing you of your test results. Thetest itsalf
usualy takes 8 days to perform. The testing laboratory reports results to the physician who examined
you, and he or she will notify you.

Could a positive Be-L PT blood test affect my job assignment?

Yes. If you have apostive Be-LPT or have been diagnosed with CBD, your employer may inform
you that the SOMD has recommended that you be temporarily or permanently removed from working
with beryllium. 'Y ou will be given information and counsdling to help you decide whether to accept
medica removad. If you agreeto medica remova, every effort will be made to offer you another job
that you are qualified (or can be trained for in a short period) to perform and where the beryllium
exposures will be as low as possible, but in no case above the action level.

If you are temporarily removed, you will maintain your total norma earnings, seniority, and other
benefits until you are placed in another job or for 1 year, whichever comesfird. If you are permanently
removed, you will maintain your total norma earnings, seniority, and other benefits until you are placed
in another job or for 2 years, whichever comesfird. If you become physcaly unable to continue
working, you may be digible for workers compensation and other benefits.
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Will I lose any pay or any other benefits by having the examination during normal working
hours?

No. Your examination will be scheduled during norma work hours. 'Y ou will not be required to take
leave to have the examination, nor will you lose pay or any other benefits.

What will happen to therecords of the medical examination results?

The results of your Be-LPT and other screening testswill be made available to you and, with your
consent, to your physician. The information aso will become part of your medicd record, which the

clinic keeps.

The results of tests and examinationsin your medica record will be available to the physicians and
nursesin this clinic, and possibly to scientists conducting hedlth sudies. The test resultsin your medica
records will be kept in specialy secured files under the supervision of physcians and nursesin the clinic,
separate from other personne records. Y our test results will be medicaly confidentia dataand will not
be released to anyone other than those listed in the following, unless you provide written permission.
The following groups will have direct access to this informetion:

1. Clinic gaf members

2. Medicd specidigts, who will provide or arrange for additional medica treatment or tests, if
necessay;

3.  U.S Depatment of Energy Beryllium Regigry saff; and

4.  The Centersfor Disease Control and Prevention and the National Ingtitute for Occupationa
Safety and Hedth officids, who may require direct access to records that identify you by name
for hedth studies.

If information about you is used in reports or a published hedlth study, your identity will be disguised.
Y ou will not be identified in any published report or presentation.

What laws protect meif | consent to participatein the blood Be-L PT testing program?

State medica and nursing licensing boards enforce codes of ethics that require doctors and nurses to
keep medica information confidentid. The Privacy Act prevents unauthorized access to your DOE
records without your permisson. The information in records kept by your employer must be handled in
accordance with the Americans with Disabilities Act and the Privacy Act of 1974. The consent form
you sign aso provides additiond protection.
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Can my privacy and the confidentiality of my medical records be guar anteed?

No. Accessto or release of records could be required under court order or DOE directive, but it is
unlikely. It would also be available as the Freedom of Information Act or Privacy Act provide, such as
to Congress, to an individua upon a showing of compelling circumstances affecting the hedth and safety
of anindividud, etc. If you apply for another job or for insurance, you may be requested to release the
records to a future employer or an insurance company. If, for medical reasons, it is recommended that
you transfer to an area where you will not contact beryllium, and you dect to do o, the personne
department and your supervisor will be notified. They will not be told the specific results of your tests
but, because of the redtrictions, they may assume that your Be-LPT results were positive.

What isthe DOE beryllium registry?

Y our hedlth and the hedlth of dl workersisamgor concern to DOE. Thereisaneed to learn more
about CBD and what causes some individuads to react more strongly than othersdo. A DOE beryllium
registry has been established to collect and maintain information on workers exposed to beryllium. This
registry isatool that will be used in hedth sudies to better understand the nature of the disease. With it
we can measure the burden of hedth effects related to beryllium exposure. Theregistry will dso be
used to eva uate the effectiveness of exposure control programs.

In addition to information about your beryllium-related exposures, the results of beryllium sengitization
testing and/or CBD status collected by your employer will be added to the registry. Y our employer
mugt treet thisinformation as confidentia medical information and can only use or disclose this
information in conformance with the Privacy Act of 1974, the Americans with Disgbilities Act, and
other gpplicable laws. Y our employer will establish a unique identifier for you that will be included in
the regigtry instead of your persond identifying information (such as your name and socia security
number). The unique identifier will be used to inform your employer of any study results that you and
your employer’s Site Occupationad Medica Director (SOMD) should know about. The SOMD will
know to whom the unique identifier refers and will notify you of these results. At no time will your name
or other persond identifying information be included in any report. The confidentidity of persond
information in DOE records is protected under the Privacy Act of 1974.
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BERYLLIUM-ASSOCIATED WORKER REGISTRY DATA COLLECTION AND
MANAGEMENT GUIDANCE

The Beryllium-Associated Worker Regidiry is a Department of Energy (DOE) complex-wide database
of beryllium-associated workers. The regidtry is used to understand the extent of beryllium sengtization
and disease throughout the DOE complex, the characteristics of previous exposures, the associated
risks of developing beryllium-related conditions, and the effectiveness of current beryllium control
programs. The registry contains data on current and former beryllium-associated workers and pertinent
exposure and medicd information. The registry includes demographics, job and exposure information,
and beryllium-rdated hedth impacts, such as beryllium sengtization and chronic beryllium disease
(CBD). The registry does not contain identifying information, such as aworker’s name, address, or
socia security number. Each beryllium-associated worker is assigned a unique identification number,
which is established and maintained by the Ste. The registry is managed by DOE’ s Office of
Epidemiologic Studies (EH-62); the data are maintained by the Center for Epidemiologic Research a
the Oak Ridge Ingtitute for Science and Energy.

This guidance provides an overview for submission of data to the registry for beryllium-associated
workers as required by 10 CFR 850. EH-62 will provide detailed guidance on submission of these
datato theregistry. Reportswill be published annudly and shared with employers and their work
forces. The employers should distribute copies of reports generated by the registry to their workers.

All organizations subject to 10 CFR 850 must submit data to the DOE beryllium registry and should
submit those data in the format and timeframe specified by the registry. The registry will work with
individuad employersto facilitate data collection and submisson. Employers should identify a point of
contact who will ensure regular, complete, and timely data submitta to the registry. Employers that
currently have an Epidemiologic Surveillance Program (EPS) data coordinator may use the coordinator
asthe registry point of contact.

Employers mugt assign a unique identifier for each beryllium-associated worker to link him/her with
his’her beryllium-related records without persondly identifying the worker in the registry. Every record
submitted to the Data Center must include this identification number. Employers that have previoudy
enrolled in the EPS should use the exiding EPS identifiers as the identification number. Unique
identifiers should not be overly smpligtic (such asareversd of the worker’s socid security number) and
should not duplicate existing unique identifiers. Employers should not reassign a unique identifier to a
different worker if aworker with a beryllium-registry-unique identifier leaves employment, and should
restore the origina unique identifier to returning workers. Employers should obtain any previoudy used
unique identifiers assgned to aworker by other employers and notify the Data Center of the existence
of two unique identifiers for asingle individua to ensure continuity of information. Only the SOMD, or
other appropriately designated site personnel, will have the ability to identify individua workers from
their unique identifiers.
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Data must be submitted to the Data Center semiannually. The reporting periods begin on January 1
and July 1. Employers should submit data eectronically no later than January 15 and July 15 to—

DOE Beryllium Regidtry

ORISE Center for Epidemiologic Research
Medicd Sciences Divison

Oak Ridge, Tennessee 37830

(865) 576-3142

Data to be submitted will be grouped into four files:

. Rogter of Beryllium-Associated Workers,

. DOE Beryllium Job and Exposure data;

. Beryllium-rdated Medica Survelllance; and
. Mortality of Beryllium-Associated Workers.

The following web Ste provides alink to the current Beryllium-exposed Worker Registry Data
Collection and Management Guidance:

http://www.eh.doe.gov/epi

This registry guidance contains the detailed data fields and data dictionary that comprise the registry’s
four files

Roster of Beryllium-Associated Workers. Thisfile must include dl workers defined as beryllium-
associated workers by 10 CFR 850. Information in this file includes a unique identifier for each
individua; date of birth; gender; employer type such as Federd, contractor, or other; and date of
separation from employment.

DOE Beryllium Activities and Exposure Surveillance. Thisfile contansinformation concerning dl
DOE beryllium activitiesin which the worker currently works or previoudy has worked and the
exposures resulting from those activities. The employer should indlude information on working directly
with beryllium, working in areas of potentid beryllium expaosure even if not working directly with
beryllium, and activities with potentia casua exposure to beryllium such as working near an areawhere
others are working directly with beryllium. Thisfile includes information, such as buildings and rooms
where workers are exposed or are potentialy exposed; organizationa codes; job title; dates of
beryllium activity; the type of beryllium activity; use of persond protective equipment; level of exposure;
method of measuring exposure; sampling time; and duration of exposure.

Beryllium-Related Medical Surveillance. Thisfile containsthe medicd information obtained by the
SOMD related to past or current beryllium exposures and medica evauations. Information in thisfile
identifies the person who referred the employee for beryllium medicd survellance; whether the
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employeeis currently in beryllium-rdated medica survellance; any former beryllium-related medica
surveillance; former employers (only beryllium exposure-rdated); participation in a former workers
study; dates and results of Be-LPTs, flow cytometry, lung lavage, lung biopsy, chest X-rays, pulmonary
function tests, symptoms; diagnoses; and case dispostions.

Mortality of Beryllium-Associated Workers. Thisfile contains cause-of-death information for
workers included in the registry. Cause-of-degth information should be abstracted from the death
certificate when available. If cause-of-desth information is available from the medica record without
the supporting degth certificate, the information on causes of deeth should be submitted and noted
accordingly. Informetion in thisfile includes date of death, immediate cause of degth, and dl
contributing causes of deeth.

The Beryllium Regidry is managed by—

U.S. Department of Energy
Office of Epidemiologic Studies, EH-62
(301) 903-9826
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