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- DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Chapter 1

GENERAL POLICY
AND RESPONSIBILITIES

“Good research needs both the GENIUS to make new dzscovemes and
the DISCIPLINE to do it safely.” “

Charles V. Shank, Director
Ernest Orlando Lawrence
Berkeley National Laboratory

1.1 BACKGROUND

VISION 2000

- The’Ernest Orlando Lawrence Berkeley National Laboratdry’ s (Berkeley Lab) Vision 2000
establishes the overarching goals of the Lab’s strategic planmng effort. The four major goals of
Vision 2000 are as follows:

» Distinguish ourselves as a premier DOE multiprogram national laboratory by performing
research of the highest scientific quality. Build our educational and technical resources to

- gain a competitive advantage for addressing problems of national significance and -
advancing the mission of DOE.

* Create value for the economy, enhance education, and contribute to the community through
partnerships with industry, universities, and other laboratories.

e Make Berkeley Lab the location of choice for facilities and programs. Our operational,
‘administrative, and technical resources will integrate seamlessly with the research and
engineering programs to make a Berkeley Lab that works. All of our activities will be
conducted with full regard for the environment, health, and safety.

* Commit to developing our people to their fullest potential. We value and seek diversity in
, our work force. We will create an environment that respects the individual, encourages
leadership, stimulates innovation, fosters integrity, and demands excellence.

1.2 PoLICY.

It is the policy of the Ernest Orlando Lawrence Berkeley National Laboratory to provide a safe
and healthful working environment for its employees, participating visitors, and other visitors;
to prevent any harm to the health and safety of the general public or to the environment as a
result of the Laboratory’s activities; and to protect its property from damage or loss due to
accidents or other causes. Berkeley Lab employees, contractors, casual, and participating
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visitors at the Lab or its off-site locations are required to be familiar with and observe Lab
safety (Work Smart) standards. The Berkeley Lab articulates this policy through its Integrated
Environment, Safety and Health (ES&H) Management Plan.

1.3 ENVIRONMENT, SAFETY, AND HEALTH (ES&H) INTEGRATION

Like research integrity, scientific discipline, and fiscal responsibility, safety is a product of

culture and sound management. To achieve a truly integrated systems approach to doing

- work safely, ES&H will need to be an integral part of work from initial planning through final
execution.

The purpose of pursuing Integrated Safety Management (ISM) is to:

¢ consolidate progress in ES&H efforts and initiatives,
¢ establish clear lines of authority and accountability, and

o fulfill contractual obligations by integrating safety management practices with other
institutional management practices.

Fundamental to the attainment of ISM are personal commitment and accountability, mutual
trust, open communications, continuous improvement, worker involvement, and full
participation of all interested parties. To achieve ISM, the Berkeley Lab has adopted the
following seven guiding principles, discussed below, which are reflected in the detailed
policies and procedures of the Laboratory. In addition, principal investigators, managers, and
supervisors are expected to incorporate these principles into the management of their work
activities. While these principles apply to all work, the exact implementation of these '
principles is flexible and can be tailored to the complexity of the work and the severity of the
hazards.

1.3.1 LINE MANAGEMENT AUTHORITY AND ACCOUNTABILITY FOR ES&H

Line management is accountable for the protection of the public, the workers, and the
environment. More spec1f1ca11y, laboratory line managers are responsible for integrating
ES&H into work and for ensuring active, rigorous communication up. and down the
management line with the workforce. :

The vision and goals are articulated by identifying specific targets, developing and
implementing plans, securing resources, and operating and maintaining facilities and
operations (including work activities and processes). Integration of ES&H considerations into
all phases of planning and implementation through to the final work processes is critical to the
success of the Lab. ES&H considerations must be part of the planning process, commencing
with identification of what hazards may arise, what standards apply, what controls need to be
integrated into the design and specification, and what competencies are required to work
safely. While line management is responsible for assuring that ES&H concerns are addressed
in work planning, implementation, and operation, the EH&S Division serves as a primary
‘technical support resource through its EH&S Liaisons.
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1.3.2 CLEAR ROLES AND RESPONSIBILITIES FOR ES&H

'As a condition of employment, every employee, visiting scientist, student, or other person

performing work at the Laboratory or at one of the Laboratory’s off-site locations must be
familiar with and implement applicable Laboratory safety standards. This responsibility
includes taking the initiative to consult with resource groups when assistance or advice is
needed to carry out operations safely. The Berkeley Lab organizational chart

(http:/ /www.lbl.gov/Workplace/Lab- Support/ org—chart html) presents the organizational
structure at the Lab.

Clear and unambiguous lines of authority and responsibility for ensuring safety shall be
established at all organizational levels. Institutional, functional, and individual responsibilities
for environment, safety, and health at Berkeley Lab are defined below.

Laboratory Director

* Has the ultimate responsibility for safety at the Léborat_ory and, in particular, for the
~ establishment and the administration of ES&H policies as prescribed in Work Smart
Standards (WSS). '

¢ Assures that environment, health and safety policies meet the requirements of the
Department of Energy as outlined in WSS.

* Is responsible for the implementation of the Berkeley Lab ISM plan.

e Carries out the ES&H policy under the terms of a contract between the Umver51ty of
California and the DOE.

¢ Delegates, in his or her absence, overall ES&H responsibility to senior management, in the
normal chain of command.

* Delegates to the Deputy Director for Operations responsibility for ES&H policy-making,
implementation, and daily operation of the ES&H program.

Deputy Director for Operations

* Is responsible for ES&H policy-making, implementation, and the dally operation of the
ES&H program.

¢ Delegates to the EH&S Division Director responsibility for developing and publishing LBNL
ES&H policy and developing and operating effective service and support programs to -
ensure that LBNL ES&H objectives and requirements are met.

¢ Delegates to the ' EH&S Division Director and his or her staff responsibility for stopping
unsafe work activities in the absence of cognizant line management.

* Appoints the members and chairperson to the Safety Rev1ew Committee (SRC) and appoints
SRC subcommittee chairpersons. ,

e Manages appeals for denials of variances on LBNL policy and requests for variances from

DOE orders and regulations. (See Section 1.7, Requestzng a Variance from Berkeley Lab Safety
Policy.)
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EH&S Division Director
* Develops and publishes the LBNL ES&H policy.

 Develops and operates effective service and support programs to ensure that LBNL ES&H
ISM objectives and compliance requirements are met.

* Stops unsafe work activities in the absence of cognizant line management.

o May ask that a request for a variance be studied by the SRC and its appropriate
subcommittees. (See Section 1.7, Requesting a Variance from Berkeley Lab Safety Policy.)

*_Approves or denies in writing requests for variances. (See Section 1.7, Requesting a Variance
from Berkeley Lab Safety Policy.)
‘Division Directors -

o Ensure that the Laboratory’s ES&H policies are being observed within their divisions. They
- are also responsible for adhering to the principles of the Laboratory’s ISM plan.

* Ensure that, within their divisions, clear roles and responsibilities for compliance with all
applicable ES&H policies are defined.

* Ensure that self-assessments are carried out, and identify safety deficiencies.

* Ensure that the division’s research projects and unique activities are evaluated for potential
hazards and that safety controls are specified and implemented.

* Approve Activity Hazard Documents (AHDs).

* Investigate the circumstances surrounding situations identified as imminent dangers, and
assure that appropriate corrective actions and lessons learned are developed, implemented,
and disseminated. :

* Arrange for any required remediation, and prepare an investigation and remedial action
report for immediate submission to the Director of EH&S.

* Ensure that all requests for programmatic funding include sufficient resources for ES&H
support.

¢ Ensure that no work is conducted in their division under unsafe conditions.

* Ensure that all work conducted is performed in accordance with established controls.

Managers and Supervisors

* Ensure that the Laboratory’s environment, health, and safety policies are being observed
within their divisions. They are also responsible for adhering to the five core functions of
the Laboratory’s ISM plan.

* Take the initiative to consult with appropnate support organizations When safety-related
~ assistance or advice is needed. S
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e Ensure that employees and casual and participating visitors are properly trained in safety
‘and emergency procedures and are provided with a safe and healthy workplace, and that
worker competence is commensurate with their ES&H responsibilities.

o Ensure that all employees’ performance expectations include spécific ES&H expectations
and that annually (usually as part of the P2R process) the employee-Job Hazards
Questionnaire (JHQ) is reviewed and updated if necessary.

* Ensure that operations under their control meet all ES&H requirements.

* Ensure that safety deficiencies identified through inspections are corrected in a timely
- anner. -

* Ensure that before new work is commenced, associated hazards are identified and funding
is secured to ensure that controls appropriate to the hazard are implemented.

¢ Ensure that personnel exposure to ionizing radiation is maintained as low as reasonably
achievable.

' Ensure that personnel exposure to toxic chemicals and contaminants is maintained within
prescribed standards. - :

* Ensure that all processes generating waste are reviewed on a regular basis for waste
minimization.

Employees, Contractors, and Casual and Participating Visitors

* Must attend the New Employee Safety Orientation’ (EH&S-10) class within a month of being
hired. This applies to visitors if, in the judgment of the LBNL supervisor, the visitor’s
activities will involve entering accelerators or workshops, or exposure to hazards.

. ® Must complete a Job Hazards Questlonnalre (JHQ) and fulfill all identified trammg
requirements. -

* Must be familiar W1th the sections of PUB-BOOO that relate to the work they are performmg at
the Lab.

e Must be knowledgeable of the Lab “Stop Unsafe Work Policy” whenever they encounter or |
become aware of an imminent danger situation.

e Must not perform any work where there exists any existing or previously unrecognized
hazards that are inherently dangerous to themselves, their co-workers, the public, or the
environment. If employees, contractors, and casual and participating visitors encounter
such a situation, they are to bring it to the attention of their supervisor or Lab ES&H
coordinator immediately. Work will not commence until the hazard(s) is/are resolved
through elimination or control (either administrative or engineering controls).

* Owners of hazard control equipment, personnel protection, and hazard monitoring
equipment shall ensure that the equipment is in good order and working within operational
parameters. Any equipment failing to satisfy operational requirements shall be taken out of
‘commission and repaired or replaced. All equipment necessary for hazard control and
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monitoring shall be maintained in conformance with LBNL Notebook requirements set forth
in PUB-3111, Operating and Assurance Program Plan, Appendix C.

Proceed with work only after énsuring that appropriate ES&H procedures have been
implemented.

Perform all work safely, and be aware of potentially hazardous operations and conditions.

Minimize the volume and toxicity of LBNL-generated waste, and maintain chemical
inventories as low as reasonably achievable.

Building Managers

.Ensure that the required building management functions are staffed properly by one or

more qualified individuals, and that building duties are carried out effectively.
Ensure the s.afety and emergency preparedness of their respective buildings.
Coordinate construction and maintenance activities.

Oversee the space management of their respective buildings.

Act as the liaison with visitors and regulatory agencies visiting the respective buildings.

Division ES&H Coordinators

Reporting directly to their Division Director, they are responsible for serving as point of
contact within their division for all matters concerning the implementation and
interpretation of the Lab’s ES&H policies. Division ES&H Coordinators typically interface
with the designated EH&S Division Liaison.

Responsible for general administration of their division ES&H program. Coordinators carry
out designated activities to promote ES&H awareness and compliance within their division.
Coordinators must attend appropriate LBNL meetings that address ES&H activities.

Responsible for coordination and management of required documentation. Documentation
will include, but not be limited to, training records, SAR/NEPA /CEQA reports, ES&H
inspection reports and corrective actions, tracking and trending of appropriate ES&H
performance indicators, and building manager and emergency team appointments.

Responsible for hazard identification. Coordinators are familiar with the potential hazards
in their division facilities; they inform the responsible person or organization with the -
authority to take actions to mitigate the effects of the hazards. Coordinators must also
monitor the modifications to mitigate the hazards.

Coordinators schedule division self-assessments, and constitute peer review tearns from
division personnel and EH&S Division technical support. They report assessment findings
to the cognizant Division D1rector and ensure that correctlve act1ons are closed out and
validated.
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* Coordinators participate in division external reviews such as the SRC Triennial Review and
ES&H functional appraisals such as the Integrated Functional Appraisal (IFA), and
DOE/LBNL Operational Awareness (OA) activities. Coordmators also track and validate

corrective actions.

EH&S Division Liaison

EH&S Division Liaisons (primary and associate) have been designated for each Laboratory
organization. These individuals are considered the primary points of contact between a
customer division (typically via the Division Safety Coordinator) and the EH&S division and

-function as the troubleshooter and problem resolution facilitator. This relationship does not
preclude any Laboratory employee from directly approaching an EH&S professmnal /subject
matter expert to address a particular issue or need. The EH&S liaison:

* Serves as prime technical point of contact to assigned divisions. The EH&S liaison interfaces
primarily but not exc:luswely with the customer Division Safety Coordinator. The Liaison is
responsible for ensuring that the appropriate technical support is provided to implement
and interpret Lab ES&H policies. This does not preclude division personnel from contacting
other EH&S personnel directly; it is intended to provide a convenient smgle point of EH&S
contact for customer divisions. :

e Is responsible for participating in customer division self-assessments and other ES&H .
assessments as required. :

e Is responsible for ensuring that all open ES&H issues or concerns that a customer division
identifies are resolved and closed out.

e The EH&S Liaison is familiar with the customer division work activities, personnel, and
associated hazards. The Liaison assists in hazard identification and the development of
controls appropnate to the hazard and work being performed.

¢ Develop and foster a cross-functional team approach when necessary to provide assessment
and consultation on potential hazards control issues, complex operations, and equipment.

* Assist with problem/issue identification and resolution at various levels of division
organization to achieve reasonable safety and health solutions with minimal impact on
schedules, costs, and research objectives.

e Meet periodically with customer Division ES&H Coordinator; identify issues for resolution.

e Serve as team member to coordinate integrated EH&S support for the customer Division;
this includes assembling teams of functional specialists to provide coordinated support to
deal with the broad spectrum of customer ES&H issues.

. 'Paruapate in the customer division’s self-assessment program, as requested by the d1v151on
as well as participate in EH&S IFA and OA activities.

¢ Conduct accident (SAAR) and occurrence (ORPS) investigations, and make
recommendations to prevent recurrence and reduce incidents, injuries, and/or illnesses.
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o Assume the lead coordmator role in EH&S incident mvestlga’nons affecting assigned
customer division.

Functional Organizations and Institutional Committees

e EH&S Division

Reviews the Lab’s ES&H programs, policies, and procedures against the ISM principles
and core work functions, and provides necessary course corrections at the appropriate
level to assure that the ISM Plan is being implemented properly.

Assesses all LBNL activities independently for compliance with the applicable safety rules
and standards, and provides appropriate technical services.

Publishes and revises PUB-3000, LBNL's environment, health, and safety manual. See
Appendix A, Process for Revising the LBNL Health & Safety Manual (PUB-3000).

Reviews Activity Hazard Documents (AHDs) and hazardous operations.
Inspects all LBNL activities for compliance with applicable safety rules and standards.
Provides technical expertise and services in EH&S issues.

Monitors closely experimental operations for which a variance has been granted for the
duration of the variance. Ensures that the conditions of the variance are met and that
safety is not compromised. (See Section 1.7, Requesting a Variance from LBNL Safety Policy.)

Conducts with division representatives inspections for earthquake, emergency
preparedness, electrical, industrial, and hazardous material safety.

Provides technical support to customer division in the form of consultation and training.
Performs integrated functional appraisals.

Develops and manages the LBNL Self-Assessment Program.

¢ Facilities Department

Is charged with the safe operation and maintenance of LBNL’s physical plant and facilities,
including removing from service unsafe facilities and equlpment maintained by the Facilities
Department and repairing such.

¢ Internal Audit Services and Assessments (IASA)

Coordinates certain external audit functions.

Manages “EthicsLine” /Employees Concerns reporting program.
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* Engineering Division

Ensures that all non-Facilities equipment, structures, and engineered experimental
apparatus, with which Engineering Division personnel at LBNL are connected, are designed,
engineered, and maintained in a safe manner and in conformance with all applicable EH&S
requirements.

¢ Facilities Construction Managers

Instruct, before construction work begins, construction subcontractors and their employees
- to stop work immediately if their activities are identified as constituting an imminent
danger.

e Safety Review Committee (SRC)
¢ Reports to and advises the Deputy Director for Operations on matters of health and safety.

e Performs research for and makes recommendations to the Deputy Director for Operations
on matters of policy, guidelines, codes, and regulatory interpretation.

e Conducts reviews of special safety problems and provides recommendations for p0551b1e
-solutions, if requested to do so by the EH&S Division Director.

e Has members who represent all divisions and are selected on the basis of their scientific
activity, balance of technical knowledge, and safety expertise.

¢ Forms subcommittees that handle specific science- and technology-related safety
problems for which no published guidelines, codes, or regulations exist.

‘® Reviews appeals from divisions when a division and EH&S do not agree on the
interpretation or application of criteria, rules, or procedures, and advises the Deputy
Director for Operations on options for a resolution. |

. Appoints subcommittees to address specific health and safety matters.
» Conducts triennial reviews of the safety programs of LBNL divisions.

- Membership terms in the SRC are renewable for up to three years. The participation of
active experimental scientists is important to the functioning of the SRC.

1.3.3 COMPETENCE COMMENSURATE WITH RESPONSIBII.ITIES

Personnel need to possess the experience, knowledge, skills, and abilities to discharge their
responsibilities. Competency is demonstrated through education, experience, qualifications,

-~ training, and fitness for duty. The minimum requirements for staff competency are set forth in
the OAP (Section 1.4) and RPM (Chapter 2). However, Lab supervisors shall ensure that all
employees, contractors, visitors, and guests possess sufficient knowledge, skills, and
experience to perform work safely. As a minimum, all employees, contractors, visitors, and

- guests:
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* Must be knowledgeable of the hazards associated with a work activity and the appropriate
controls in place to minimize the hazard.

* If necessary, must know how to operate the controls. Operational knowledge includes
training, certification, and/or experience, as determined by the immediate supervisor. As
part of identifying the hazard and establishing controls for any activity, the supervisor
should identify the appropriate level of training and experience (including certification, if
required by applicable standards). Employees, contractors, visitors, and guests must not
perform work unless they have satisfied the training, experience, and/or certification
requirements identified by the supervisor.

* Must know how to recognize a failure of the hazard control system, cease work
 immediately, and take necessary steps to re-establish appropriate hazard controls. Failure of
any hazard control system should be reported to the immediate supervisor or LBNL contact
~ person as soon as possible. (If failure constitutes an imminent-danger situation, then the
. Stopping Unsafe Work Policy must be followed.) -

* Be familiar with the all sections of PUB-3000 that relate to the work being performed.

1.3.4 BALANCED PRIORITIES

Priorities need to be established and resources effectively allocated to address safety,
programmatic, and operational considerations. Work cannot be carried out unless there is
appropriate consideration of ES&H resource needs in the work process. ES&H resource needs
must be taken into account during planning, design and specification, implementation, and
ongoing conduct of the work. No work will be conducted at LBNL where there are recognized
hazards until controls tailored to the work being performed are in place. Before each new
project or significant change to any process or work activity (including research) is
commenced, a work process analysis for hazards to workers, the public, and the environment
is to be conducted in accordance with Chapter 6 of PUB-3000. The objective is to ensure that
hazard controls enhance and further the nature of research and all other work activities, and
not impede it.

A Project Coordination Committee is responsible for balancing priorities at the institutional
level. The Project Coordination Committee is facilitated by the Facilities Department and
consists of representatives from each of the Laboratory’s resource divisions and the Office of
Planning and Communications. The Committee performs two functions: (1) it informs all
resource divisions of upcoming projects and allows for advance coordination when required,
and (2) it provides a broad-based review of projects using a priority rating system. From the

. Committee review, a recommended list of prioritized projects is compiled. This in turn is
submitted for collective review to the Facilities Manager and the Director of the Environment,
Health & Safety Division, who in turn advise the Deputy Director for Operations regarding
preparatlon of a final list. Projects that are not funded are periodically reviewed with the
proposing division during the year, and may be resubmitted for funding during the next
“Unified Call” process :
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1.3.5 IDENTIFICATION OF ES&H STANDARDS AND REQUIREMENTS

All new work activities or changes to existing work (which introduce new hazards or increase
the hazard level) need to be reviewed to analyze hazards, identify safety
standards/requirements, and establish appropriate controls. Chapter 6 of PUB-3000, ES&H
Documentation and Approvals, details the Lab process regarding identification of hazards and
determination of requirements. The current set of standards identified in Appendix G shall be
* used as a basis to determine the appropriate requirements (web site address:

http:/ /linl.gov/comix/comix/bfm/app_g.html). EH&S Division Liaisons are available to
assist in identifying hazards, determining the applicable standards, and developing

_ appropriate cost-effective controls that will meet LBNL ES&H policies. EH&S Division
Liaisons need to be consulted if the scope of hazards exceeds the safety envelope estabhshed in
the recognized standards.

1.3.6. ESTABLISHMENT OF HAZARD CONTROLS

Administrative and engineering controls to prevent and mitigate hazards should be
appropriately tailored to the work being performed and the risk of harm and the extent or .
degree of harm that could occur. :

The tailoring process should include:

. identifying controls for specific hazards
* establishing boundaries for safe operation
* implementing and maintaining controls.

EH&S professionals are available to assist in 1dent1fymg the appropnate level of hazard
control.

Examples of performing work within safety controls include:

* Floor Loading Protection. The rated floor load approved by the building official must not
be exceeded. The loads approved by the facilities department in every building must be
marked on plates made from an approved design. The plates must be in the area to which
they. pertain and be conspicuous.

* Access to LBNL. Access to LBNL and its facilities is controlled. Casual and participating
visitors’ access is set forth in PUB-201, Regulations and Procedures Manual, Section 1.06, LBNL -
Site Access. Children aged 18 and under are not allowed at LBNL except when part of a
management-approved tour or accompanied by an employee or parent. Children must not
be left unattended. Pets may not be brought to LBNL. Seeing-eye dogs may be brought on
site by their owners. '

* Housekeeping. All workplaces, passageways, storerooms, and service rooms must be kept
clean, dry, orderly, and sanitary. Floors, workplaces, and passageways must be kept in safe
condition. Debris from sweeping, solid and liquid wastes, and garbage must be removed as
often as necessary to keep the workplace sanitary and to minimize the flre fuel loading.
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Aisles and Passageways. All required aisles and exit passages must be kept clear of storage
items and obstructions. Permanent aisles and passageways must be marked appropriately.
Aisles and passageways must be in good repair. Sufficient safe clearance for aisles, loading
docks, doorways, and turns must be made where mechanical handling equipment is used.

Covers and Guardrails. Covers and guardrails must be used to protect personnel from the
hazards of open floors, tanks, ditches, elevated construction openings, and similar areas
where a person may be injured falling through or into an opening or pit.

1.3.7 AUTHORIZATION BASIS

~~The safety conditions and lrequjrements need to be formally established and in place before

work is initiated. All activities involving potentially hazardous conditions shall be carried out

in conformance with this manual and appropriate work authorizations. Chapter 6 of this

manual outlines a protocol for ensuring the form and content of authorizations. Examples for
Berkeley Lab include Radiation Work Authorizations (RWAs), Activity Hazard Documents
- (AHDs), Radiological Work Permits (RWPs), etc.

Activity Level Authorization. Activities are authorized by either line management or by
joint EH&S/line management. EH&S Division health and safety professionals provide
guidelines in PUB-3000 indicating the authorization level. Lower hazard activities are
determined by EHé&S safety professionals to be activities where line management review is
adequate. Higher hazard activities are determined by EH&S safety professionals to require
joint EH&S/line management review and authorization.

Line Management Level Authorization. Bench-level activities that do not require EH&S
participation in hazard identification and mitigation are authorized by line management.
Appropriate hazards and controls must be established for activities, even though they fall

‘below the threshold of EH&S Division review level. Guidelines for hazards and controls are

indicated in PUB-3000. The hazard review and establishment of controls are the
responsibility of line management. EH&S Division safety professionals will assist if
requested. An example of hazards at the line management authorization level is health-
hazard compressed gases with a NFPA Class 1 hazard classification.

EH&S Level Authorization. Activities requiring EH&S participation in the hazard
identification and mitigation process are identified in the technical chapters of PUB-3000.

- Hazard identification, establishment of controls, and authorization are the joint

responsibility of line management and appropriate EH&S safety professionals. An example
of hazards at the joint EH&S/line management authorization level is health-hazard
compressed gases with a NFPA Class 3 or 4 hazard cla551f1cat10n Applicable documents

- would include AHDs and/or RWAs.

1.4 IMPLEMENTING ISM USING FIVE CORE FUN(TIONS

The seven guideline principles are achieved through implementing the five core integrated
safety management system functions, which must become part of every aspect of work at
Berkeley Lab.
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1.4.1 DEFINE SCOPE OF WORK (WORK PLANNING)

Missions are translated to work, expectations are set, tasks are identified and prioritized, and
resources are allocated. A comprehensive hazard analysis was part of the 1996 Integrated
Hazard Assessment (IHA) for each division or department. Each of the work activities
identified was evaluated with respect to hazard and categorized with either a low, medium, or
high level of concern. The determination was based on both the underlying risk and on the
likelihood of occurrence in the light of controls present.

1.4.2 ANALYZE THE HAZARDS

Hazards and risks associated with the work to be performed are identified, analyzed, and
categorized as to impact on employees, public, and the environment.

All LBNL buildings must be inspected annually for fire safety; other inspections may include
electrical, industrial, and general environmental safety. The LBNL Fire Department is
responsible for conducting fire safety inspections. Other inspections are met through the
LBNL Self-Assessment Program or other assessments.

EH&S teams make inspections for safety deficiencies. A division representative, and/or the
Building Manager, accompanies EH&S on their inspections. The division representatlve
identifies, reviews, and ranks safety deficiencies. .
* Fire Safety Inspection Reports are sent to building managers and Division Safety Coordinators
to track corrective actions to completion. Each division completes an annual self-assessment
report, which is sent to the Division Director, EH&S Division. Corrective actions are tracked
by each division.

1.4.3 DEVELOP AND IMPLEMENT CONTROLS

Controls are established based on identified applicable standards and requirements to reduce
the risks to acceptable levels. Acceptable levels are determined by responsible line
management, but are always in cconformance with all applicable laws and WSS.

144 PERFORM WORK WITHIN CONTROLS

Activities are conducted in accordance with controls procedures, requlrements, and
authonzatlons

1.4.5 FEEDBACK AND C,ONTIINUOUS IMPROVEMENT

Information is gathered from employee suggestions, assessments, lessons learned, operational
awareness, and worker/customer/regulator and stakeholder feedback, as appropriate, to
improve the work actrvrty
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Supervisors should regularly review work practices and operations in light of any new hazard
information available or due to changes in actual work practices. Occurrence reporting, self
assessment, peer reviews, and lessons learned can be used as ways of improving the cost-
effectiveness and reliability of hazard controls (engineering and administrative). Based on
findings from occurrence reporting and other assessments, improvements should be made to
work planning, and in rare instances, be used as a basis for changing line management
responsibility, roles and responsibilities, worker competence, or other appropriate parts of the
work cycle.

To ensure continued effectiveness, periodic reviews of LBNL procedures and operations are
conducted by EH&S, the Internal Audits (IA), the Safety Review Committee (SRC), DOE,
specialized consultants, state and local regulatory agencies, and prominent non-LBNL experts
in various fields. Reviews include the Integrated Functional Appraisal (IFA), Integrated
Hazard Assessment (IHA), Management of Environment, Safety and Health (MESH), and Self-

Assessment.

1.5 STOPPING UNSAFE WORK

All LBNL employees, contractors, guests, and visitors are to stop work IMMEDIATELY if
they encounter or discover any work-related activities that constitute an imminent danger.
Stopping unsafe work applies to all activities conducted at LBNL and all off-site facilities and
locations.

An imminent danger is any condition or practice that could reasonably be expected to cause
death or serious physical harm (e.g., permanent or prolonged impairment or temporary
disablement requiring hospitalization) unless immediate actions are taken, including removing
the employee, to mitigate the effects of the hazard.

- When employees discover conditions or practices that appear to constitute an imminent
danger, employees must:

-~

. Stop work immediately, if it is related to the danger.
e Call the danger to the attention of the responsible employee and the employee’s supervisor.
* Notify the EH&S Division office. | '

Upon being notified of a situation involving imminent danger, the supervisor or, in his or her
absence, the technical EH&S staff must:

* Stop the work immediately or ascertain that no danger exists.

* Notify the responsible division office.

* Ensure that the EH&S Division office is kept informed.

Upon being notified of a situation mvolvmg imminent danger, the respon51ble division office
must:
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s

¢ Investigate the situation and arrange for any required remediation.

- Prepare an investigation and remedial action report for immediate submittal to the Director

of EH&S.

LBNL employees who observe conditions or practices that appear to constitute an 1mrn1nent
danger in areas under the control of construction subcontractors must:

e Call the danger to the attention of the responsible subcontractor or subcontractor s
employee.

- +-#: Call the Facilities Department, ext. 5495, to notify the Construction Supervisor and the

Construction Manager.

This stop-work policy applies to all LBNL employees regardless of job classification. There is
.. no variance from the responsibility for stopping unsafe work.

1.6 REPORTING EMPLOYEE CONCERNS

‘Employees or former employees may file a concern with their immediate supervisor, higher

level managers, Internal Audit Services and Assessments (IASA), or with the local DOE office.
Concerns may be submitted in confidence, either verbally by calling the local DOE office
Employee Concerns hotline, (510) 637-1601, or the Berkeley Lab Employee Concerns “Ethics -
Line,” (800) 999-9057. This toll free number is available 24 hours every day and is operated by
a third-party vendor retained by the Lab for confidentiality and anonymity if so desired by the
caller. Persons reporting improper activities are fully protected by the law and Lab policy
against retaliation.

1.7 REQUESTING A VARIANCE FROM BERKELEY LAB SAFETY POLICY

Occasionally circumstances may arise where application of this policy and/or other chapters
in this manual prevent work from being conducted without compromising safety. If it is

"~ necessary to perform this work, each circumstance will be bought to the attention of the EH&S

Division in the form of a request for variance, identified below. Each request will be reviewed
on a case by case basis.

Principal Investigators and / or other LBNL employees who have the concurrence from his/her
cognizant division director may request in writing a variance from LBNL safety policy.
Requests for variances go to the EH&S Division Director and must include:
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e An explanation of the specific criteria, rules, or procedures for which the variance is being
requested. :

* An explanation of the need to perform the experiment in the proposed manner.
¢ A description of the experimental apparatus. |

* A description of the measures to be taken to ensure that the variance will not compromise
safety.

A statement defining the period during which the variance is to be in effect.

- For more information on variances, see Section 1.3.2, Clear Roles.and Responsibilities for ES&H.

If operations are suspended, the work stoppage must be investigated and reported in
accordance with the relevant procedure specified in the Chapter 5, Part 1, of PUB-3000 Accident
Investigation & Reporting, Occurrence Reporting Program, or Chapter 10 of PUB-3000, Construction
Safety. Operations can resume when authorization has been granted by the EH&S Division
Director or designee.

1.8 GLOSSARY

ISM. Integrated Safety Management System. The Berkeley Lab has adopted this system as a
means assuring that work is performed safely. It is built around seven principals and five core
work functions. The Integrated Environment, Health and Safety Management Plan documents
how the Berkeley Lab will implement ISM throughout all its work functions.

Line Management. “Line managenient” applies to all Berkeley Lab employees with the
responsibility and authority for assuring that work is performed safely.

Safety. The term “safety” applies to environmental concerns, including waste management
and health or industrial hygiene.

1.9 STANDARDS

Applicable standards are listed in Appendix G of the contract between DOE and the
University of California. Copies of these standards are available from EH&S.

1.10 REFERENCES

¢ Operating and Assurance Program Plan, PUB-3111, Lawrence Berkeley Laboratory,
(http://www.lbl.gov/~connie/ OAF/) ’

. Regulations and Procedures Manual (RPM), PUB-201, Lawrence Berkeley Laboratory,
(http:/ /www.Ibl.gov/Workplace/RPM/)

¢ Integrated Environment, Health & Safety Management Plan Lawrence Berkeley Laboratory,
(publication pending).
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1.11 APPENDICES

* Appendix A. Process for Revising the LBNL Health & Safety Manual (PUB-3000)
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APPENDIX A. PROCESS FOR REVISING THE LBNL HEALTH & SAFETY MANUAL
(PUB-3000)

1. The change requester contacts the EH&S PUB-3000 Coordinator, ext. 4171 (MS 90-0026)
with the following information:

¢  Written description of change,
¢ Reason for the change

* Technical justification (if applicable).

2. The EH&S PUB-3000 Coordinator takes the following actions:

(a) Coordinates the request with the responsible chapter author and techmcal reviewer to
determine necessity and technical basis.

(b) Coordinates the request with related information in other Chapters of PUB-3000.

(c) Assesses the impact of the request on current act1v1t1es

3. If the EH&S PUB-3000 Coordinator determines that the revision is necessary and
technically sound, the revision is recommended to the EH&S Division Director for
signature. The recommendation includes the information established in Item 2 above
(necessity, technical basis, coordination issues, and assessment of the impact).

4. If the EH&S PUB-3000 Coordinator determines that the revision is either not necessary or
not technically sound, the revision is returned to the requester with the explanation. The
requester can appeal directly to the EH&S Division Director for review.
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2.1 MISSION AND OBJECTIVES

Berkeley Lab is committed to perform all work safely and in a manner that strives
for the highest degree of protection for employees, participating guests, visitors,
subcontractors, the public, and the environment. In addition, Berkeley Lab seeks
continuous improvement and sustained excellence in the quality of all safety
(environment, health and safety) efforts.

To achieve these goals, Berkeley Lab has adopted the seven principles and five
functional practices of the Integrated Safety Management System (ISMS), as
prescribed in Department of Energy DEAR Clause 970.5204-2 (see Chapter 1).

The primary objective of the Environment, Health and Safety (EH&S) Division is to
provide professional and technical expertise, and follow-on services, to support and
enhance line management’s active efforts toward implementation of integrated
ES&H policies, procedures and activities into research and development programs
and operations throughout their organizations.

In carrying out its primary mission, the Division is committed to six basic objectives:

e Provide employees with a safe workplace.

e Design and operate facilities and research activities to minimize adverse impact
on public health and the environment.

e Produce and use only materials that can be disposed of safely and will minimize
waste.

* Promptly communicate to affected persons the known hazards of our activities
and the related methods necessary for safety and health protection.

e Use available technology, engineered safeguards, and responsible science to
mitigate all significant risks arising from its research and related activities.

e Train and develop staff to meet the commitments to a safe workplace and
minimal adverse impact on public health and the environment.

2.2 ORGANIZATION AND ADMINISTRATIVE RESPONSIBILITIES AND AUTHORITY

The EH&S Division is organized into six functional areas: one interdisciplinary
support department and five specialty program groups. Two division deputies and
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four group leaders directly report to the Division Director. One division deputy also
functions as the Field Support Department Head.

» The Field Support Department is aligned closely with the Laboratory
organizational structure. The mission of the Field Support Department is to
provide safety, health and emergency services in support of Berkeley Lab’s
mission and line management’s commitment to a safe work environment. This
includes providing technical consultation and responsive customer service,
partnering with customers to implement cost-effective injury and illness
prevention/loss control programs, assisting line management in the
implementation of Division EH&S Plans, and facilitating comphance with Work
Smart Standards in order to achieve ISMS:

To enhance service, EH&S Division Liaisons (primary and associate) have been
designated for each Laboratory organization (see Getting Help from the
Environment, Health & Safety Division at http://www-ehs.lbl.gov/html/
ehshelp.htm). These individuals are considered points of contact between a
customer division’ (typically via Division Safety Coordinator) and the EH&S
Division. They function as troubleshooters and problem solvers. This relationship
does not preclude any Laboratory employee from directly approaching an EH&S
professional/subject matter expert (see Getting Help from the Environment, Health
and Safety Division) to address a particular issue or need.

The five specialty program groups address core technical areas that impact
institutional ES&H requirements: Environmental Protection (and Site Restoration),
Waste Management, Radiation Protection, Health Services, and the Office of
Assessment and Assurance (OAA).

The department head and group leaders are responsible for management of their
organizations, including planning, staffing, and budgeting, and for the development
and implementation of Laboratory policies and procedures in their functional areas.
The division deputies and group leaders also represent the division in contact with
internal and external organizations and individuals on matters of major
significance to the success of Laboratory programs and activities.
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Chapter 3 | ‘
HEALTH SERVICES

3.1 POLICY

'The LBNL Health Services policy ensures that employees are physically able to perform
their assigned duties, ensures that employees with an occupational illness or injury
receive medical care and rehabilitation, and provides for emergency treatment for serious

~ illnesses or injuries. The policy also encourages all employees to maintain their physical

- and mental health and assists in maintaining a healthy and safe work environment.

3.2 LBNL HEALTH SERVICES PROGRAM

The Health Services Program manages medical surveillance, provides pre-placement,
termination, and periodic health evaluations, first aid, initial assessment of injuries and
illnesses and appropriate referrals, case management, contributes to health education
through its Wellness Program, supports an ergonomic display area, and participates in
research. The program staff works closely with other EH&S staff to ensure the existence of
an effective Medical Surveillance Program and with staff from Human Resources to help
implement the Laboratory’s Return-to-Work Policy. -

3.3 FACILITY

The Health Services facility, located primarily on the first floor of Building 26, houses the
following:

e First aid room

e Examination rooms

Clinical laboratory
* Two-bed holding ward

¢ Ergonomic display area

Office for fitting and dispensing of safety glasses, examining laser users’ eyes, and
performing refractions :

Rooms for administrative functions and storage of medical records
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3.4 STAFF

The Health Services Group is staffed.by the Physician-in-Charge, LBNL health care
professionals such as physicians and registered nurses, and licensed medical technologists.

3.5 PHYSICAL EXAMINATIONS

Thé Health Services Group establishes the frequency and content of physical examinations

based on OSHA regulations, DOE guidelines, and the standards of medical practice. A

physical examination may include:

¢ Family and personal medical history (sée the section on Privacy Notice)

* Physical examination |

* Vision tests

* Hearing tests

e Measurement of pulmonary function ‘

* Electrocardiograms for employees in certain medical surveillance programs, and for
other employees, if indicated :

* Chest x-ray (available offsite) or tuberculin test (if requested by examining physician) |

¢ Complete blood count

* Blood chemistries

¢ Urinalysis \

¢ Special procedures

3.6 PREPLACEMENT EXAMINATIONS

A complete and confidential medical examination is required of new career employees and
temporary employees hired for one year or longer. Appointments for examinations are
scheduled by the Human Resources staff at the time of hire. Health Services attempts to
schedule appointments at the employee’s convenience. Employees may submit a written
request to have their examination results forwarded to them or their personal physician.

Supervisors are required to complete and send to Health Services the “Supervisor’s
Survey of Work Environment and Activities” form (available from Human Resources
Department) for new employees at the time of hire and whenever employees are
transferred to new duties and/or changes occur in the potential hazards to which they may
be exposed. :
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‘3.7 PERIODIC EXAMINATIONS

Medical exémmaﬁons are also available periodically. Employees under age 40 are offered a
complete physical examination every five years, between age 40 and 50 every three years,
and above age 50 every two years.

3.8 TERMINATION EXAMINATIONS

Employees terminating employment at LBNL may be advised to have a termination
examination, depending on how recently the employee has undergone a periodic
examination. (See the section on Employees Terminating Employment.)

3.9 MEDICAL SURVEILLANCE PROGRAM

The Medical Surveillance Program provides medical examinations and laboratory
evaluations to monitor and protect employees who may be at risk from health hazards at
work. Employees who may require more frequent or additional medlcal examinations and
laboratory evaluations include the following:

¢ Animal care staff

¢ Asbestos workers

¢ Bus drivers

* Carpenters

¢ Crane and forklift operatoré

¢ Fire Operations personnel -

¢ Geotechnical support staff

¢ Hazardous Waste Operations staff

e HAZMAT Response Team

¢ Laser users

¢ Painters

* Staff exposed to excessive noise levels as defined by Chapter 4

o Staff who work with blood or blood products

e Staff who work with radioactive isotopés, x-ray devices, or accelerators

e Staff exposed to excessive levels of airborne dust gases and vaporé

e Welders
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In carrying out its medical surveillance activities, Health Services depends on the
cooperation and collaboration of Industrial Hygiene, Analytical Services, and Radiation
Assessment. (See the Lawrence Berkeley Laboratory Medical Surveillance Program.)

3.10 EXAMINATIONS FOR LASER USERS

Laser users must undergo an eye examination performed by an optometrist before they can
begin working with lasers and after any accidental exposure to a laser.

3.11 RETURN-TO-WORK POLICY

The Return-to-Work Policy requires employees returning to work after one full day or
more of lost time due to illness or injury that occurred at work report to Health Services
for an evaluation of their condition and ability to resume customary work. Employees
who have been absent for five or more consecutive workdays due to non-occupational
illness or injury also are required to report to Health Services so that their ability to return
to work can be determined.

3.12 MEDICAL RECORDS

Complete medical records are maintained for employees from the time of their first
physical examination. These records are confidential and remain in the custody and
control of Health Services.

Information from an employee’s health records may be disclosed only as required by law or

if an employee provides written consent for release of information. Records are retained
indefinitely.

3.13 WORK RESTRICTIONS

Work restrictions may be placed on an employee’s work based on the results of his or her
physical examination, illness, or injury.

3.1 4 PREGNANCY

A health professional will discuss with a pregnant employee her work environment and
determine whether any changes are required to protect the employee and her baby. See the
section on Declared Pregnant Worker Policy (Radiation Protection Chapter).
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3.15 MEDICAL EMERGENCIES AND FIRST AID

First aid is provided for occupational injuries and illnesses. Treatment is coordinated with
outside specialists according to Workers” Compensation guidelines..

Employees are provided with primary aid at the site where the injury occurred if they
cannot be moved from the site; treatment is provided by LBNL physicians, nurses,
firefighters, and emergency medical technicians (EMTs) in charge of the LBNL ambulance.

s

3.16 TRANSPORTATION OF SICK OR INJURED PERSONNEL

- Employees who are severely injured or become seriously ill at work will be transported by
paramedics from the Berkeley Fire Department to nearby hospitals. This is in accord with
the mutual aid agreement between LBNL and the City of Berkeley.

The LBNL Fire Department ambulance may be used to transport injured or ill employees
to Health Services or to nearby hospltals and clinics if requested to do so by LBNL health

care professionals. LBNL supervisors may be requested by Health Services staff to transport
to hospitals and clinics employees with prior injuries or illnesses.
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3.17 RADIOLOGICAL ACCIDENTS

EH&S notifies LBNL health care professionals of accidental exposures to radiation. In the
event of contamination by radioactive isotopes or possible activation by high-energy beam,
an employee may be given a whole-body count and have a radiochemical analysis of urine
done by Analytical Services staff. The actions of the health care professionals include
possible treatment and notification. The type and severity of the exposure or spill will
determine the actions taken by the health care professionals.

LBNL has a mutual aid agreement with a local hospital to admit and care for LBNL
employees who are either radioactively contaminated or both radioactively contaminated
and injured.

3.18 SAFETY GLASSES

Safety glasses are supplied to employees free of charge. Employees can make an
appointment with the optometrist, Ext. 7378, in Health Services to have safety glasses
fitted. The optometrist can also perform refractions for a nominal fee for employees who
require safety glasses but do not have a recent prescription.

3.19 THE EMPLOYEE ASSISTANCE PROGRAM (EAP)

The Employee Assistance program, an offsite program provided by the University of
California Health Center (the Tang Center) on the Berkeley campus, offers confidential
consultation, assessment, and referral for personal or work-related problems. Employees
may seek help directly from the EAP or be referred by a supervisor.

3.20 IMMUNIZATIONS

Immunizations are available to employees who require such protection during the course
of their work at the Laboratory or during work related travel. Yearly immunization against
influenza may be offered all employees.

3.21 PRIVACY NOTICE

The State of California Information Practices Act of 1977 (effective July 1, 1978) requires
LBNL to provide the information on the Privacy Notice form to individuals who are
asked to complete medical history forms or otherwise supply personal information.

The information on the forms is requested by Health Services for purposes of maintaining
a complete medical record for each LBNL employee. Furnishing the requested
- information is voluntary and is intended to help protect the health of LBNL employees.
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All information in employees’ medical records is available only to Health Services’ staff.
Information from medical records cannot be disseminated outside of Health Services
without the written consent of the employee except as required by law. The information
may be used as a basis for recommendations by Health Services to various LBNL and
University departments in miscellaneous personnel matters (e.g., consideration for
employment, transfer, work assignment, or eligibility of benefits).

Individuals have the right to review their records in accordance with LBNL and
" University policies. Information about these policies may be obtained from the Human
Resources Department. (See the section on The Physician-in-Charge.)

3.22 RESPONSIBLE PARTIES

The foflowing people and parties are responsible for implementing Health Services’
policies:

3.22.1 PHYSICIAN-IN-CHARGE

¢ Is responsible for ensuring, with assistance from the Program Manager, that the LBNL
Occupational Medical Program is available to all eligible employees and meets the
hlghest professional standards.

*Is respon51b1e for maintaining the information requested on the Privacy Notice form.

3.22.2 LBNL HEALTH CARE PROFESSIONALS
e Are on duty from 7:30 a.m. to 4:30 p.m. on workdays.
¢ Are available for medical emergencies.

* Follow standard initial treatment procedures for burns, eye injuries, severe allergies,
heart attacks, and other emergencies.

e Assess and provide first aid for occupational injuries and illnesses.

* When clinically indicated, refer employees to private physicians or selected medical
specialists, or provide transport by ambulance to a nearby hospital emergency room.

» Conduct physical examinations, including vision tests; hearing tests; spirometry; -
electrocardiograms; laboratory tests, including blood counts and chemistries and
urinalysis; and, when medically advisable, refer for chest x-rays.

* Follow up on all positive findings in employees’ physical examinations with letters,
telephone calls, or revisits with employees.

¢ Coordinate return-to-work of employees who have been absent for medical reasons.

o Assist in decontamination of employees accidentally exposed to radioactive isotopes and
treat contaminated wounds.
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* Work with the Radiation Assessment Group to determine radiation doses for employees
accidentally exposed to internal or external radiation.

¢ Notify Laboratory management and the family when employees are severely injured or
become severely ill at work.

3.22.3 LBNL CONTRACT PHYSICIANS
¢ Conduct physical examinations.

* Review medical charts and interpret clinical findings

3.22.4 LASER SAFETY OFFICER

¢ Gives names of laser users to the Health Services Group.

3.22 5 ANALYTICAL SERVICES

* Uses radiochemical analyses and the whole-body counter system to measure internal
radiation exposures. Forwards results to Health Services. :

3.22.6 RADIATION PROTECTION PROGRAM

* Makes radiation dose estimates, with Health Services Group professionals, for
employees accidentally exposed to internal or external radiation. Forwards results to
Health Services. '

e Coordinates Declared Pregnant Worker program.

3.22.7 CAREER AND TEMPORARY EMPLOYEES

* Must complete a confidential medical examination if hired for one year or longer.

3.22.8 EMPLOYEES WITH A NON-OCCUPATIONAL ILLNESS OR INJURY

Must report to Health Services before returning to work after being ill or injured and
‘absent from work for five or more consecutive workdays.

3.22.9 EMPLOYEES WITH AN OCCUPATIONA-. ILLNESS OR INJURY

Must inform the supervisor of the injury or illness.

Must report to Health Services before returning to work if the employee has lost one full
day or more of work due to occupational illness or injury.

Must notify Health Services of the injury or illness and treatment received if the
employee has seen a private physician off-site.

HEALTH SERVICES . 3-8 Revised 12/97



Health & Safety Manual, PUB-3000

3.22.10 PREGNANT EMi’l.OYEES

¢ Must inform Health Services of the pregnancy as soon as the employee knows that she is
pregnant:

3.22.11 EMPLOYEES WORKING WITH LASERS

* Must complete an eye examination with the LBNL optometrist before beglnmng to work
with lasers and after accidental exposure to lasers. :

3.22.12 EMPLOYEES TERMINATING EMPLOYMENT

* Are required to complete a termination questionnaire when employment is terminated
at LBN L.

3.23 GLOSSARY

Confidentiality of medical records provides that medical information cannot be released
outside Health Services without the written consent of the employee except as required by’
law.

Contract physicians include general practitioners and internists. Contract phy51c1ans are
not LBNL employees.

Occupational illness or injury is an illness or injury arising -out of or in the course of
. employment.

3.24 STANDARDS

- Americans with Disabilities Act (ADA)
California Confidentiality of Medical Records Act (Civ. Code 56 et seq.)

California Information Practices Act (Civ. Code 1798 et seq.)

Federal Drug-Free Workplace Act
OSHA 29 CFR 1910

State of California Nurse Practice Act
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State of California,' Department of Health Services, laws relating to Clinical Laboratories,
California Business and Professions Code (Division 2, Chapter 3)

DOE Order 440.1, Worker Protection Management for DOE Federal and Contractor
Employees

Implementation Guzde for Contractor Occupatzonal Medical Program for Use with DOE
Order 440.1 .

ANSI Z136.1-1986, Section K and Appendix E, Medical Surveillance for the Safe Use of
Lasers

3.25 RELATED PUB-3000 CHAPTERS

Industrial Hygiene (Chapter 4)

Lasers (Chapter 16)

Pers.onal.Protect.ive Equipment (Chapter 19)
Radiation Protection (Chapter 21)

3.26 REFERENCES

American National Standards Institute (ANSI) N13.30-1987, Draft Performance Criteria
for Radiobioassay ‘

ANSI Z80.1-1989 and Appendlces A, B, and C, Recommendations for Prescription
Ophthalmic Lenses

ANSI Z87-1989, Practice for Occupatzonal and Educational Eye and Face Protection
California Conﬁdentzalzty of Medical Records Act (Civ. Code 56 et seq.)

California Information Practices Act (Civ. Code 1798 et seq.)

Lawrence Berkeley .Laboratory Health Services Group Program Plan

Lawrence Berkeley Laboratory Medical Surveillance Program |

Regulations and Procedures Manual (RPM), PUB-201, Berkeley Lab
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Chapter 4
INDUSTRIAL HYGIENE

4.1 POLICY

Berkeley Lab industrial hygiene policy requires that all operations at the Laboratory be
performed in a safe, responsible, and compliant manner. This includes maintaining personnel
exposure to chemical, physical, and biological agents within acceptable exposure limits. This
policy further requires that exposures be minimized by the use of hazard elimination,
engineering controls, personal protective equipment, and administrative controls.

4.2 SCOPE

This chapter provides requirements and guidance related to select industrial hygiene concerns,
hazards, and controls

Industrial Hygiene issues covered in this chapter include: drinking water, non-ionizing
radiation, noise, ventilation, hoods, HEPA filters, biohazards, chemicals, asbestos, confined
spaces, lead, respirators, procurement, and exposure assessment.

4.3 DRINKING WATER

Most drinking water hazards fall within a few common areas.

Some drinking-fountain units and copper-pipe dead legs (dead-end pipes) that are not flushed
or used frequently can produce copper contamination in excess of allowable levels. Rust from
iron piping is observed in some older facilities. Occasionally, other various off—colors and
tastes are reported.

When de51gmng/ installing potable water systems that supply chemical-containing systems, it -
is important to install adequate back-flow devices that prevent back-siphoning of toxic
materials into the potable water system. Although Berkeley Lab has completed a major project
to upgrade all systems site-wide, we still require awareness on the part of system users to
ensure that all new equipment is provided with adequate back-flow-prevention devices.

Hoses extending into sinks are a common potential problem, if backflow devices are not
installed. :

For concerns regarding drinking water quality, call the Facilities Work Request Center, ext.
6274. EH&S follow-up may also be needed; the EH&S drinking water safety coordinator can be
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contacted at ext. 4942. Sampling of the water for contamination may be warranted, depending
on the specific situation.

4.4 NON-IONIZING RADIATION

Non-Ionizing Radiation (NIR) refers to electromagnetic radiation with insufficient energy to
release a bound electron from an atom. NIR includes the following categories of radiation:
ultra violet (UV), visible light, infrared, radio frequency, microwave, magnetic fields, and
lasers. Lasers are addressed in Chapter 16 of PUB-3000, Lasers. Exposures to NIR must be
maintained below the limits specified in the following standards:

* Ultra violet and static magnetic fields: Threshold Limit Values for Chemical and Physical
Agents, American Conference of Governmental Industrial Hygienists (ACGIH)
* Radiofrequency Radiation: IEEE Standard C95.1-1991, Safety Levels with Respect to Human
Exposure to Radiofrequency Electromagnetic Fields

In addition, magnetic fields above 5 gauss require access control, usually through posting.

EH&S assistance on NIR may be obtamed by contacting the EH&S NIR safety coordinator, ext.
7658.

4.5 NOISE

4;5.1 HEARING CONSERVATION PROGRAM

Generally, noise levels that can cause interference with verbal communication when people are
only a few feet away from each other may be high enough to produce a risk to hearing. The
Lab's Hearing Conservation Program requires employees' occupational exposure to noise be
maintained below the Federal Occupational Safety & Health Administration Permissible
Exposure Limit (PEL) through the use of engineering controls, administrative controls, and
personal protective equipment. The EH&S Hearing Conservatlon Program coordinator may
be contacted at ext. 4028.

The Lab's Hearing Conservation Program consists of the following elements:

e Noise exposure identification (e.g., noise level measurements, dosimetry, and employee
tracking)

* Noise reduction controls (e.g., hearing protection and engineering controls)

* Hearing (i.e., audiometric) examinations

¢ Training
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4.5.2 EXPOSURE LIMITS

Berkeley Lab uses the Federal Occupational Safety and Health Administration (OSHA)
Permissible Exposure Limit (PEL) for determining employee noise exposures and for
complying with OSHA's Hearing Conservation Amendment to the Occupational Noise
Exposure regulation. The OSHA PEL for an elght-hour Time Weighted Average (TWA) is 90
‘decibels (dBA). Generally, this is the maximum noise level that employees may be exposed to
without hearing protection during an eight-hour workshift. The table below lists additional
OSHA noise PELs that are based on the eight-hour, TWA PEL of 90 dBA. In addition, OSHA
requires implementation of noise exposure controls at exposures at or above the OSHA eight-
. hour TWA action limit of 85 dBA. Exposure controls include participation in a Hearing
Conservation Program, including audiometric testing and training. Furthermore, OSHA
requires that the employee be offered hearing protection. :

Table 4.1. OSHA Noise Permissible Exposure Limits ,
Duration Per Day (hours)¥* Sound Level (dBA)

90 -

92

95

97

100

5 , 102

105
: 110
: 0.25 115

WA O\

Ob—i
W

* Maximum allowable exposure time (without hearing protection) at given
noise level.

4.5.3 HEARING LOSS AND AUDIOGRAMS

Exposure to high noise levels may cause hearing loss that can be temporary or permanent.
Temporary hearing loss, or auditory fatigue, may occur after a few minutes of exposure to
excessive noise levels, but normal hearing is recovered after a short period of time away from
the noise. Permanent hearing loss may occur when exposure to high noise levels is repeated,
and the time away from the noise is limited. Hearing loss typically occurs in the frequency
range of 3,000 to 6,000 hertz, and the affected person is usually unaware that initial hearing
loss has occurred. Audiograms are conducted on potentially exposed employees to determine
-if any hearing loss has occurred. :

Employees who are exposed to noise at or above the OSHA action level of 85 dBA must have
aninitial baseline audiogram within six months of the start of the noise exposure, and must
have annual audiograms for the duration of the exposure. The EH&S Field Support -
Department and Health Services track employees who may be exposed above the OSHA
action level. Health Services provides audiometric examinations.
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4.5.4 HIGH NOISE AREA IDENTIFICATION

EH&S identifies high noise areas and machinery by posting noise hazard warning signs such
as the sign shown below. These signs identify the noise level and the total time allowed in the
work area for personnel who are not wearing hearing protection. Employees who suspect they
are working in an area or with machinery that may be generating high noise levels should
contact the EH&S Hearing Conservation Program coordinator, ext. 4028. EHé&S will evaluate
the potential noise exposure, perform sound level measurements, and/or post the appropriate
noise hazard signs, as needed.

WARNING
NOISE HAZARD

(Noise symbol shown on actual sign)

HEARING PROTECTION REQUIRED AFTER:

Hours, Minutes

(Total time allowed during an 8 hour workshift without hearing protection)

NOISE LEVEL FOR:

dEa at

- Name: Date:

EH&S DIVISION, FIELD SUPPORT DEPARTMENT

Fig. 4-1. Example of Noise Hazard Warning Sign.

4.5.5 HEARING PROTECTION

Protector Noise Reduction

Hearing protectors must be designed and worn to control employee noise exposures to levels
below the OSHA eight-hour TWA of 90 dBA.

Noise Reduction Ratings (NRRs) are assigned to all hearing protection devices and are usually
displayed on the hearing protection package. The NRR is a method developed for estimating
the adequacy of hearing protection attenuation. To calculate an employee’s estimated noise

- _exposure while wearing hearing protection, OSHA requires 7 dB to be deducted from the NRR
as a safety margin. For example, if an employee is working in an area where the noise level is

~ 95 dBA, and the selected hearing protection has a NRR of 22, then the estunated noise
exposure would be calculated as follows
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* (manufacturer’'s NRR of 22) - (OSHA safety margin of 7 dB) = calculated noise protector
attenuation of 15 dB |

* (noise level of 95 dBA) - (calculated noise attenuation of 15 dB) = estimated employee
exposure of 80 dBA.-

Protector Availability and Criteria

Heanng protection is available through Central Stores at Building 78. Stores offers a variety of
ear plugs and ear muffs. EH&S establishes minimum acceptable purchasing criteria for
hearing protection, periodically reviews the hearing protection selection available through the
~ Central Stores, and provides recommendations to Purchasing. The following hearing
protection purchasing criteria are established:

* Earplugs must provide protection by insertion into the ear canal and have a NRR of at least
30 dB that is printed on each earplug package. Earplugs may be attached to a cord or
unattached, packaged in pairs or individually packaged for dispenser refilling, and reusable
or disposable.

. Headband-type hearing protection must provide protection by insertion into the ear canal,
allow wearing under the chin or behind the neck, and must have NRRs of at least 22 while
worn under the chin. Ear canal caps are unacceptable.

e Earmuffs must cover the entire ear and have an NRR of at least 22. In addition, earmuff
head bands must be adjustable and the inner acoustical material must be able to be removed

for cleaning and sanitizing.

4.5.6 NUISANCE LEVEL NOISE

Nuisance noise levels are not intense enough to cause occupational hearing loss; however, they

“may disturb or interfere with activities such as speech communication and telephone use. The
Facilities Work Request Center should be contacted to reduce this type of noise. EH&S can
assist in determining if noise levels may cause hearing loss.

4.6 VENTILATION, HOODS, AND HEPA FILTERS

4.6.1 HOODS AND LOCAL EXHAUST POINTS

Local exhaust ventilation hoods and points are required for many operations to ensure
sufficient reduction of airborne concentrations of contaminants that could pose risk to
employees. Hoods include, for example, lab hoods, soldering bench hoods, extractor-arms,
gloveboxes, and other exhausted equipment enclosures that perform a safety or health

- function.

To have the,safety performancé of local exhaust systems evaluated, call the EH&S ventilation
safety coordinators, ext. 7625 or 5255. The EH&S Field Support Department performs air-flow
measurements and other related investigations. A hood survey label that indicates
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performance testing must be present on all hoods. Hoods must be tested and their survey
labels updated approximately every two years. Hoods that do not meet ventilation
performance criteria are considered deficient. Ventilation performance criteria are specified in
the EH&S Ventilation Survey Guidelines, or may be established by EH&S based on national -
recognized standards of performance. Itis ultimately the responsibility of the area superwsor
to ensure that a deficient hood is fixed and to use the hood within its safety limits until it is
fixed.

New local exhaust ventilation systems and hoods must meet the requirements of the Building
and Fire Codes, and each hood must have a monitor that quantitatively displays the hood’s
performance to the hood user.

4.6.2 HEPA FILTERS

High efficiency particulate air (HEPA) filters are used to filter hazardous chemical, biological,
or radioactive particles from air streams with an efficiency of 99.97 percent. HEPA filters used
for safety at Berkeley Lab can be found in vacuum cleaners used to clean up asbestos and lead
containing dust and debris, biological safety cabinets in which biohazardous materials are

~ handled, and in-place exhaust ventilation systems connected to lab hoods and glove boxes
where radionuclides are used.

Since HEPA filters are used to protect both workers and the environment from hazardous
agents, these filters must be tested periodically to ensure the integrity of the filtering system.
HEPA filter vacuum cleaners and biological safety cabinets must be tested annually. In-place
systems must be tested every two years.

For information regarding the safety of HEPA ﬁltermg systems (e.g., testing), contact the
EH&S HEPA fllter program coordinator, ext. 6218

4.7 BIOHAZARDS AND SANITATION

Biohazardous material is defined as a material of biological origin capable of causing disease
or infection in healthy humans. These materials include agents classified by The Center for
Disease Control (CDC) and The National Institutes of Health (NIH) as bloodborne pathogens,
recombinant DNA, and human tissue and cell cultures. Agents requiring Biosafety
Containment Levels are listed in the Publication CDC/NIH Biosafety in Microbiological and
Biomedical Laboratories. Risk Groups are listed in the NIH Guzdelmes for Research Involving
Recombinant DNA Molecules

Research involving biohazardous materials will be conducted in a safe manner incorporating
the latest CDC and NIH recommendations in order to protect individual researchers and the
community at large.

The following groups of agents must receive authorization from the Berkeley Lab Institutional
Biosafety Committee prior to commencing research:
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. RlSk Group 2 agents, or agents requiring unplementatlon of Blosafety Level 2 containment,
and ,

¢ Attenuated Risk Group 3 agents

Agents requiring implementation of Biosafety Level 4 containment, or Risk Group 4 agents,
may not be used or stored at Berkeley Lab.

Guidance for the disposal of biohazardous material is provided in Chapter 20 of this manual,
Hazardous Waste Disposal. When biohazardous waste is to be rendered noninfectious, the
process must be accomplished either by addition of bleach (sodium hypochlorite) or treatment
by the biohazardous waste subcontractor. Autoclaving a biohazardous material may not
render the material noninfectious or sterile, because autoclaves do not operate under a formal
permit that ensures inactivation of all biohazards.

Anyone working with biohazardous material must attend the EH&S training class EHS 737,
Blood Biosafety and Medical Waste. _

For concerns regarding the handling and use of biohazardous materials or sanitation, contact
the EH&S Biosafety Officer, ext. 6218. Questions regarding biohazardous or medical waste
may be directed to the Generator Assistance Group, ext. 4843. For related medical
information, call the Health Services Group, ext. 6266.

4.8 CHEMICALS

4.8.1 CHEMICAL HYGIENE AND SAFETY PLAN

Berkeley Lab’s chemical hygiene and safety guidelines and requirements are primarily
contained in PUB-5341, Chemical Hygiene and Safety Plan (CHSP), August 1992. A primary
focus of the CHSP is worker protection from hazards related to chemicals in conformance with
the Federal Occupational Safety and Health (OSHA) Hazard Communication and
”Laboratory” Standards

Copies of the CHSP have been distributed extensively at Berkeley Lab. Additional copies may
be obtained from Information and Computing Sciences, ext. 6504.

4.8.2 CHEMICAL INVENTORY

Contact the EH&S chemical inventory coordinator, ext. 4171, for information on Berkeley Lab’s
site-wide computerized chemical inventory. The database is used to prepare an annual report
for the City of Berkeley to identify hazards for emergency responders. It is the responsibility

- of all groups using chemicals at Berkeley Lab to keep an updated inventory of chemicals.
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4.9 ASBESTOS

Asbestos can be found in most common insulation and surfacing materials. Examples of
construction materials in Berkeley Lab facilities that frequently contain asbestos include: pipe
insulation, ceiling tiles or spray-on insulation, taping compound on gypsum wallboard, floor
tiles and mastic, roofing material, and transite wallboard.

Consequently, walls, floors, ceilings or other suspect asbestos containing material (ACM)
should not be cut into or damaged without determining whether ACM is present. If ACM is
found, special procedures will be needed to ensure proper control of potential airborne fibers,
surface contamination, and waste disposal. Requirements and guidelines for managing
asbestos are described in the Berkeley Lab Asbestos Management Plan.

For identification of asbestos content in materials, contact the Facilities Carpentry Shop. ext.
6022. For concerns regarding the safety of potential asbestos-containing materials, or a copy of
the Asbestos Management Plan, contact the EH&S asbestos program coordinator, ext. 4942.

4.10 CONFINED SPACES

Confined space areas pose special hazards because of the difficulties related to egress and the
potential to create oxygen deficiency or air-contaminant build-up inside the space.
Requirements and guidelines for confined spaces are described in the Confined Spaces
Program document.

For a copy of the Confined Spaces Program document, or concerns regarding hazards
involving labeled confined spaces or spaces that may involve these hazards, contact the
confined-space safety coordinator, ext. 4942.

4.11 LEAD

Most painted surfaces at Berkeley Lab have lead in some layer of paint at or beneath the
surface. Though not currently used for painting at Berkeley Lab, lead was commonly used in
the past as an ingredient in paints. Most of these painted surfaces do not pose a significant risk
to LBNL employees unless dust is produced by sanding, grinding, or weldmg wall material or
painted metal surfaces. ‘

Another common form of lead at Berkeley Lab is lead bricks used for shielding. Moisture can
react with unprotected lead to produce lead derivatives (white dusty appearance) on the
surface. Because it can easily become airborne, this powdery material can become a hazard
when these bricks are disturbed. Even when lead oxide and carbonate have not been
produced, loose lead particulate can be spread when the brick surface is handled. Ingestion or
inhalation of this dust can be hazardous. Consequently, bricks not permanently set in place as
shielding or in a designated storage area must be painted or wrapped with tape to control this
hazard.
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For concerns regarding lead safety, contact the EH&S lead safety coordinator, ext. 4942.

4.12 RESPIRATORY PROTECTION

Respirators may be used at Berkeley Lab only after medical evaluation, training, fit-testing,
and specific approval of the operation by an EH&S industrial hygienist . Respirators are the
last resort for control of exposures and are only to be used when engineering controls, process

- modification, and other measures are not practical or have proved inadequate. Respirator
users must: : '

e Renew fit testing and training annually for general use, and every six months for asbestos
and lead use.

o Obtain respirator-use medical approval annually for users over 40 years of age and asbestos
workers, and every two years for users under 40.

* Maintain a clean-shaven face where the respirator facepiece seals against the skin.
¢ Maintain the respirator in good condition and return it when it is no longer required.
» Use respirators for process and operations that have been reviewed and approved by EH&S.

Contact the respirator program coordinator, ext. 7625, for assistance or a copy of the Berkeley -
Lab Respirator Program.

4,13 PROCUREMENT

The EH&S related items noted below are included on the Berkeley Lab ProCard purchasing
“Restricted Items” list. These items are required to be purchased through other Lab
purchasing systems that include additional EH&S control:
¢ Hazardous Materials *
e All gases *
* Ozone-depleting substances *
"¢ Biohazard Level 3 or 4 Infectious Agents
* Radioactive materials
* Drug Precursors *
- ® Respirators and breathing apparatuses
¢ Chemical storage cabinets
~ * Hoods and gloveboxes
* Filtering equipment, emissions collection equipment

* Fire extinguishers
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¢ Lasers
¢ Safety shoes
. Slings

The general items noted by an asterisk (*) on the above “Restricted Items” list are further
defined in the ProCard procedures by sub-lists that provide the specific names of materials
that need to be reviewed at the time of purchase. The followmg material-specific sub-lists are
provided in the ProCard procedures:

¢ Health hazard and pyrophoric gases
¢ Air-reactive and unique-hazard chemicals
¢ Ozone-depleting substances

¢ Drug precursors

Various Berkeley Lab groups review and/or approve such substances before delivery.

4.14 EXPOSURE ASSESSMENT AND MEDICAL SURVEILLANCE

Exposure assessment is an evaluation process performed by EH&S industrial hygienists and
other experts to determine the risk of personnel exposure to hazardous chemical, biological, or
physical agents and the adequacy of hazard controls. Results of exposure assessments may be .
used to validate or improve hazard controls, extend the same controls to employees in similar
exposure groups (SEGs), provide employees with appropriate medical tests and examinations
(i.e., medical surveillance) to monitor employee health, and demonstrate compliance with
regulations.

Exposure assessment may include qualitative or quantitative evaluations of risk. Qualitative
exposure assessments involve a professional judgment of risk. These assessments may be
conducted when the hazardous agent cannot be practically measured or when current
information is inadequate to evaluate the risk. Quantitative exposure assessments involve
measurement (i.e., sampling, surveying, or monitoring) of exposure levels. These assessments
may be conducted when there is insufficient information on the extent of potential exposure or
measurement of the exposure level is required by regulation (e.g., OSHA). '

Exposure assessments are conducted as one component of most EH&S programs presented in
PUB-3000 that involve potential personnel exposure to hazardous agents.

Quantitative exposure assessment results are compared to occupational exposure limits such
as OSHA Permissible Exposure Limits (PELs) and ACGIH Threshold Limit Values (TLVs).
Employee exposures should be minimized, exposures must be maintained below required
exposure limits, and appropriate controls must be implemented when required action limits
are reached. Exposure and action limits are contained in the Berkeley Lab Work Smart
Standards set.
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When personal exposure monitoring is conducted on individuals, the monitored employees
and their supervisors receive a copy of the exposure assessment from EH&S. Health Services
(i.e., medical) also receives exposure assessments so that they can assign employees to medical
surveillance groups and provide consultation to employees with respect to work-related
medical problems.

For additional information on exposure assessment, refer to Section I of the Chemical Hygiene
and Safety Plan (PUB-5341). ‘

4.15 STANDARDS
¢ 29 CFR 1910 and 1926, Occupational Safety and Health Standards (OSHA) for General Industry
(29 CFR 1910) and Construction (29 CFR 1926), including the following sections:

¢ 29 CFR 1910. 94 Ventilation, 1910.107 Spray Finishing Using Flammable and Combustible Liquids,
1910.108 Dip Tanks Containing Flammable or Combustible Liquids, 1926.57 Ventilation, 1926.353
Ventilation and Protection in Welding, Cutting, and Heating ‘

« 29 CFR 1910.95 and 1926.52, Occupational Noise Exposure

e 29 CFR 1910.132-138, Personal Protective Equipment _

¢ 29 CFR 1910.146, Permit Required Confined Spaces

¢ 29 CFR 1910.151, Medical Services and First Aid

¢ 29 CFR 1910.1000 - 1050, Subpart 7Z, Toxic and Hazardous Substances
¢ 29 CFR 1910.1030, Bloodborne Pathogens

¢ 29 CFR 1910.1200, Hazard Communication -

¢ 29 CFR 1910.1450, Occupational Exposure to Hazardous Chemicals in Laboratories

¢ 29 CFR 1926, Subpart D, Occﬁpational Health and Environmental Controls

~ e 29 CFR 1926.21, 1926.352, 1926.353, Confined Spaces |

* 29 CFR 1926.62, Lead

* 29 CFR 1926.1101, Asbestos ,

* 29 U.S.C. 668 et seq., Occupational Safety and Health Act (asbestos)

¢ 40 CFR 61, Subpart M, National Emission Standard for Asbestos and Subpart F, appendix A
* 40 CFR 141, 142, 143, EPA Primary and Secondary Drinking Water Standards

* 40 CFR 170, 171 Subpart E, Pesticide Programs

e BAAQMD, Bay Area Air Quality Management District, Regu.latlon 11, Rule 2, Asbestos

* Center for Disease Control (CDC) and National Institutes of Health (NIH), Biosafety in
Microbiological and Biomedical Laboratories, 3rd Edition.
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. CAC, California Fire Code, including the following sections:

e Title 24, Part 9, Article 79, Flammable and Combustible Liquids

» Title 24, Part 9, Article 80, Hazardous Materials

¢ CCR, California Code of Regulations, including the following sections:

e CCR Title 22, Part 7 - Retail Food Facilities, Chapter 4 - Retail Food Practices, _Califofnia Uniform
Retail Food Facilities Law (CURFFL)

*. CCR Title 22, Division 2, Part 12000 c, Chemicals Known to the State to Cause Reproductive
Toxicity (consensus listing solely referenced to define reproductive toxins)

"o IEEE Standard C95.1- 1991, Safety Levels with Respect to Human Exposure to Radzofrequency
Electromagnetic Fields, 1992

e Guidelines for Research Involving Recombinant DNA Molecules, National Instltutes of Health
(NIH), Federal Register, March 12, 1996 (61 FR 10004).

* Flammable and Combustible Liquids Code, National Fire Protection Association, NFPA 30

* Threshold Limit Values for Chemical and Physical Agents, American Conference of -
Governmental Industrial Hygienists (ACGIH): chemical substances heat and cold stress,
static magnetic fields, and ultra violet radiation

4.16 REFERENCES ‘ | ,

The following Berkeley Lab documents provide additional requirements and guidance on
specific industrial hygiene related areas. Copies of these documents can be obtained through
the topic-area coordinators noted in each section of this chapter.

e Asbestos Management Progmrri

o Chemical Hygzene and Safety Plan (CHSP) PUB-5341, Lawrence Berkeley Laboratory, August
- 1992

e Chemical I nventory I nstruction Manual

¢ Confined Spaces Program

* Drinking Water Progrdm

* HEPA Filtered Vacuum Cleaner Acceptance Test Procedure
e Lead Program

* Medical Surveillance Program

e Respiratory Protection Program

* Ventilation Survey Guidelines

Additional references that provide significant guidance include:
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¢ American National Standards Institute (ANSI), ANSI/AIHA Z79.5-1992, American National
Standard for Laboratory Ventilation '

¢ American National Standards Institute (ANSI) Z88.2, Practices for Respiratory Protection

* Industrial Ventilation, a Manual of Recommended Practice, American Conference of
Governmental Industrial Hygienists, 1995 2
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Chapter 5

OCCUPATIONAL SAFETY

“PART I: ACCIDENT INVESTIGATION AND REPORTING

5.1.1 POLICY

The Accident Investigation and Reporting Program is an important element of the overall
Laboratory safety program. Its purpose is to identify the causes of unplanned events in order

to reduce the potential for recurrence.

Primary emphasis is placed on preventing accidents and incidents by:

* Developing sound operational proéedures (e.g., Activity Hazard Documents).

* Providing training and protective equipment.

e Identifying causal factors and recommending corrective actions to reduce the potential for

recurrence of similar'accidents.

5.1.2 SCOPE
The poﬁcy applies to:

¢ All Laboratory employees
¢ All guest contractors

 All equipment and programs

5.1.3 LBNL SUPPORT ORGANIZATIONS

e Environment, Health & Safety (EH&S) Division
— Field Suppor‘t Department
— Health Services

e The Director’s Office

e DOE-Oakland, DOE-Berkeley Site Office
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5.1.4 TRAINING

Supervisors and other lead employees who are responsible for the activities of other
employees must know how to conduct an effective accident investigation. Commercial
accident investigation training is frequently available in the Bay Area. The EH&S Division has
also sponsored Accident Investigation training on site and will do so as needed. Contact your
Division’s EH&S Liaison for details.

-5.1.5 EMERGENCIES

In casé of fire, explosion, gas leak, chemical accident, radiélogical acc’idenf, or any other
emergency:
* For emergencies, call:

— From an ICS Phone: DIAL 7911

— From a 642 or 643 PREFIX: DIAL 9911

~ From ANY OTHER PREFIX OR LOCATION: DIAL 911

* Give all'information needed to dispatch appropriate aid to the scene. Identify who you are,
where you are calling from, the phone number you are calling from, the nature of the
emergency, and the extent of the injury or spill.

* Assign someone to meet the emergency crew and direct it to the accident, if possible.

¢ Do not move any injured individuals unless such action is necessary to prevent further
injury.

* Apply first aid to stop severe bleeding and/or restore breathing immediately.

5.1.6 PRESERVATION OF THE ACCIDENT SCENE

DOE requires that the scene of an accident that has the potential to meet any of the criteria
listed in DOE Order 225.1 be kept intact until a DOE investigating team has released the area.
Accidents that meet these criteria include: :

¢ A fatality.

* Disabling injuries to or illness of five or more persons.
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* Serious property damage.

* Serious radiation exposure.

* Serious environmental release.’ |

Until the designated individuals arrive, the area supervisor or lead employee is in charge of
the scene of any accident.

In the event of such an accident, take the following actions:

.¢ Verify that emergency assistance is present or call ext. 7911 to request such assistance.

e Preserve the scene — do not permit any equipment or vehicles involved in the accident to be
“moved. ' '

¢ Notify the Director’s Office and EH&S, ext. 5251, immediately.

¢ Obtain photographs (color if possible), particularly of transient evidence such as liquid spills
or scuff marks.

5.1.7 RADIOLOGICAL INCIDENTS

Appropriate monitoring assistance and equipment are available for immediate dispatch.

In the event of a radioactive spill, supervisors or designated employees (e.g., building
managers) are responsible for taking the following emergency actions immediately:
e Evacuate all personnel from the immediate area.

* Keep all personnel in a safe area until they are checked for radioactive contamination by
EH&S. '

¢ Quarantine the contaminated area.
* Preserve the scene of the accident. v
Notify EH&S, ext. 7652 or 5251, and report the pertinent information.

Anyone receiving a dose above the limits stated in 10CFR835, “Occupational Radiation
- Protection” may be restricted from further radiological work. That decision is the
responsibility of the Director’s Office or DOE-Oakland. The DOE-Oakland Manager is
responsible for approving the employee’s return to radiological work.
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5.1.8 DOE-OAKLAND OR DOE-BERKELEY SITE OFFICE
The DOE-Oakland or DOE-Berkeley Site Office is responsible for:

* Releasing an accident scene.

* Restricting an employee after exposure to radiation. (This can also be done by the LBNL
Director’s Office.) :

» Approving an employee’s return to work in radiation areas after exposure.

5.1.9 ACCIDENT INVESTIGATION PROCEDURES

Accident 1nvest1gat10n is the systematic collection and analysis of information about suspected
causes of an occurrence. The depth of the investigation required depends on the actual and
potential injuries or damages and the complex1ty of the relevant physical, psychological, and
environmental conditions.

Every accident needs to be investigated. While seribus accidents will be investigated by DOE
or by the EH&S Division, most accidents are investigated by the supervisor. Regardless of who
investigates, the following questions need to be answered:

 Who was involved.

* When, where, how, and why the accident happened.

e What action is necessary to prevent similar accidents.

5.1.9.1 PERSONNEL INTERVIEWING

As soon as reasonably possible, the accident investigator or investigation team will:

¢ Discuss the accident privately with the personnel involved.
¢ Request support, as needed. '

» Explain that the purpose of the investigation is to identify the causes of the accident so that
corrective action can be taken to prevent similar incidents.

e Determine the factors that caused or contributed to the accident.
¢ Determine what could be done to prevent similar incidents.

e Ensure that all relevant information has been obtained.
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5.1.9.2 INFORMATION ANALYSIS

The accident investigator or investigation team will:

¢ Review the information gathered.
¢ Identify the root causes.
¢ Analyze the information. _
¢ Establish that all factors pertaining to the accident and all appropriate corrective actlons
. needed to prevent similar accidents have been determined.
5.1.9.3 CORRECTIVE ACTION
Corrective action is essential to the Laboratory’s accident prevention program. Corrective
action: _
* Is the final result of an accident investigation.
* Eliminates or reduces the conditions that caused or contributed‘to the accident.
: ® Must be both effective and economically feasible.
e Must be taken as soon as possible to be effective.
| After the investigation is completed and the corrective action has been identified, the
supervisors are responsible for:
* Informing affected employees of the corrective action selected.
e Initiating a dialog with employees about the corrective action.
* Conducting a follow-up investigation to determine the effectiveness of the corrective action,
__ after areasonable amount of time.
5.1.9.4 DOCUMENTATION

Every accident investigation must be documented to provide a record of the accident’s causes
and corrective actions. Some investigation reports will be forwarded to DOE by EH&S. These
include recordable injuries or illnesses, vehicle accidents with damage of more than $1,000 and
property damage of more than $5,000. :

5.1.10 OCCUPATIONAL INJURIES AND ILLNESSES

Occupational injuries and illnesses are routinely documented on the Supervisor’s Accident
Analysis Report (SAAR) and on DOE Form 5484.3.

"Health Services is responsible for ‘initiating the SAAR. This report is used to provide EH&S,
Risk Management, and the employee’s supervisor with information about:
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* The nature of the injury or illness. |
* The employee’s brief statement on how the injury or illness occurred.

¢ The required medical treatment.

~ * Additional Health Services comments.
Health Services forwards the report to the supervisor for completion and enters the
supervisor’s response into the SAAR database. —

The supervisor and subject employee are responsible for:

* Verifying the information on the SAAR.

. Describing factors that contributed to the accident.

* Documenting corrective action taken to prevent recurrence.
Returning the completed SAAR to EH&S within two (2) days.
The Field Support Department is .responsible for:

* Reviewing the supervisor’s accident investigation.
-» Completing the DOE 5484.3 form for DOE-reportable cases.

5.1.11 MOTOR VEHICLE ACCIDENTS

Laboratory motor vehicle accidents must be documented by the driver involved in the accident
on Form RL-3617. Drivers must complete Sections I through X on the day of the accident and
must submit the form to their supervisor:

Supervisors are responsible for:

¢ Reviewing the accident report for completeness.

* Verifying its accuracy by‘ interviewing the driver.

¢ Completing Section XI of the report.

The vehicle and the completed report must be taken to the Motor Pool. The Motor Pool is
responsible for:

* Documenting the damage to the vehicle.

¢ Completing Section XII of the report.

* Forwarding the report to the EH&S Field Support Departrrient.

* The Field Support Department reports to DOE when the damage estimate exceeds $1,000.
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5.1.12 PROPERTY DAMAGE

The supervisor is responsible for documenting accidents involving property damage in excess
of $5,000 on the Property Loss form, DOE 5484.3. The completed report must be submitted to
the Field Support Department which will investigate further and which will forward it to
DOE. '

5.1.13 INVESTIGATION TYPES

If an accident meets the criteria for a Type A or Type B accident, DOE will appoint a formal
Accident Investigation Board to investigate the accident and recommend corrective action. The
DOE criteria for Type A and B incidents are described in DOE Order 225.1.

5.1.13.1 TYPEA
Type A accidents include:

* Fatalities.

_® Severe environmental spills, greater than 5 times reporting limits.

e Disabling injuriés to five or more individuals from one accident.
* Hospitalization of three or more individuals from one accident.

* Property loss or-damage of $2, 500,000 or more.

Radiation exposure of 25 rems or more.

DOE-Oakland must be notlﬁed immediately in the event of a Type A accident. Type A

5.1.13.2 TYPEB
Type B accidents include:

¢ Property loss or damage of $1,000,000 or more.

« Tllness of five or more people with at least one lost work day.

» Hospitalization of one individual for five or more days.

* Internal or external radiation exposure that exceeds allowable limits.
e Severe environmental spills, greater than twice }eportmg limits

DOE-Oakland must be notified within 72 hours in the event of a Type B accident. Type B
accidents are reported by using the Occurrence Reporting Program procedures. :
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5.1.13.3 TYPEC
Type C accidents include:

* Reportable occupational injuries and illnesses.

* Accidents involving government-owned, -rented, or -leased vehicles or privately owned
vehicles being used for official business, in which property damage exceeds $1,000.

* Property damage that exceeds $5,000.

In the event of a Type C accident, DOE must be notified by the Berkeley Lab Field Support
Department, no later than the 25th day of the month after the end of the quarter in which the
accident occurred. A Type C investigation may be conducted by individual Laboratory
employees or by a board consisting only of Laboratory employees.

5.1.14 APPOINTMENT OF INVESTIGATION BOARDS

A board of investigation must consist of three to five members, one of whom is appointed as
- chair. Laboratory employees appointed to a Type C investigation board report to the chair
during the investigation. ’

Managerial, scientific, professional, and investigative qualifications must be considered in
appointing a board. If necessary, consultants or advisors who are experts in certain areas or
who are familiar with the operations or management of the program involved in the

occurrence should be named. These persons may be contract personnel. Atleast one of the
members of any board must be a trained accident investigator.

5.1.15 REPORTS

Reports may follow any format, as long as the pertinent information is provided.

5.1.16 RESPONSIBLE PARTIES

The accident investigation and reporting program is the responsibility of:

5.1.16.1 EH&S DIVISION
The EH&S Division manages the Accident Investigation and Reporting program.

5.1.16.2 FIELD SUPPORT DEPARTMENT
The head of the Field Support Department or designee is responsible for:
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* Discussing the accident with the Division Director responsible for the program in which the |
incident occurred (the cognizant Division Director).

* Determining whether the accident requires reporting based on what constitutes an
occurrence and, if so, whether it requires an Occurrence Report.
5.1.16.3 DEPUTY LABORATORY DIRECTORS AND DIVISION DIRECTORS

Deputy Laboratory Directors and Division Directors are responsible for:

/

¢ Informing supervisors of the accident investigation and reporting requirements.

The cognizant Division Director is responsible for:
¢ Notifying program managers at DOE Headquarters, as needed.

5.1.16.4 SUPERVISORS

Supervisors are responsible for:

¢ Preserving the scene of serious accidents or spills to permit a thorough investigation.
¢ Identifying and correcting accident causes to prevent recurrence.
* Taking immediate action in the event of a radioactive spill.

o Instructing their employees to report all accidents to them as soon as possible, no matter
how minor.

k4

* Assisting EH&S in preparation and completion of the acadent investigation DOE narrative
report. v

5.1.16.5 EMPLOYEES

Employees are responsible for:

* Reporting to their supervisor all accidents involving personal injury, safety, property
damage, fires, or environmental pollution.

¢ Reporting promptly to Health Services if treatment is necessary.

* Notifying the supervisor and Health Services when a work-related injury or illness reqmres
absence from work.

e Reporting to Health Services before returning to work.

* Reporting all accidents involving any vehlcle used on Laboratory business to Protective
‘Services as soon as possible.

* Submitting an LBNL Motor Vehicle Accident Report to their supervisor within one work
- day of any accident.

¢ Submitting the required reports on behalf of any driver who is unable to do s0.
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. Informhg their supervisor and EH&S about accidents involving property damage.
* Preserving an accident scene.

¢ Reporting radiation exposure immediately.

5.1.17 STANDARDS
DOE Order 225.1, Change 1 and 2, Accident Investigation
DOE Order 231.1, Change 1, Environment, Safety & Health Reporting

DOE Manual 231.1-1, Environment, Safety & Health Reporting Manual

5.1.18 RELATED PUB-3000 CHAPTERS
o Lessons Learned (Chapter 14)
5.1.19  REFERENCES

~* Lawrence Berkeley Laboratory Master Emergency Plan, PUB-533, Lawrence Berkeley Laboratory,
July 1993
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PART Ii: ELEVATED WORK i.OCA'[IONS
5.2.1 POLICY

- Itis Berkeley Lab’s policy to ensure that the equipment and structural provisions for accessing
and working at elevated levels and for overhead movement of materials meet the best industry
safety standards and comply with DOE, general industry safety orders (OSHA), and (for
construction applications) Cal/OSHA regulations.

T~

3.2.2 SCOPE
This policy applies to:

* All Laboratory émployees
* Guests

~* Contractors

5.2.3 LBNL SUPPORT ORGANIZATIONS

¢ Environment, Health and Safety Division
* Facilities (M&O)

. Engineéring '
'5.2.4 LADDERS

* Safety hazards in the use of ladders can be substantlally reduced by observmg certain basic
safety precautions as noted below:

¢ Painters’ stepladders longer than 3.7 m (12 ft) must net be used.

¢ Wood ladders must not be painted.

¢ Ladders must be stored to prevent weathering, blistering, or cracking.

o All metal ladders must be legibly marked with signs reading “Caution — Do not use around
electrlcal equlpment o

e Portable stralght and extension ladders must be equipped with slip-resistant shoes.

¢ Straight or extension ladders must be placed against a support at an angle such that the
distance from the ladder base to the base of the support is one-fourth the working length of
the ladder. v

e Lash straight or extension ladders when used for access to high places.
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e Face ladders when ascending or descending.
* Do not use a ladder as a scaffold.

* Do not place a ladder in front of doorway, unless the door is blocked open, locked, or
guarded..

* Ladders shall not be placed on boxes or unstable bases to obtain additional height.
¢ Do not climb highef than the second step from the top of a ladder.

* Ladders with broken rungs or missing steps must not be used.

o Inspec\i all ladders before use.

* Report any defective ladders to your supervisor.

* Supervisors must ensure that any ladder reported as defective or unsafe is removed from
service. i

5.2.5 ELEVATING WORK PLATFORMS

Elevating work platforms can be vertically adjusted by manual or powered means and may be
self-propelled, towed, or manually moved. These include such equipment as scissor lifts, E-Z
lifts, and others.

5.2.5.1 OPERATING CONDITIONS
~ Elevating work platforms are operated only under the following conditions:
* Employees using any elevating work platform must be certified in the proper and safe use of

the equipment. One certified operator must be stationed on the ground to perform any
emergency duties.

¢ All units must be inspected prior to each sh1ft s use and must not be operated if found to be
unsafe.

* Unless recommended for such use by the manufacturer, no elevating work platform is used
on an inclined surface. In general, no elevating work platform is used on an incline over 5%
or in winds that exceed 25 mph.

¢ All personnel on the work platform must be prov1ded and wear an approved safety harness
and lanyard properly attached to the equipment.

* All powered elevating work platforms must have -Working upper and lower control devices.

* Outriggers, if provided, must be used as recommended by the manufacturer.
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5.2.5.2 IDENTIFICATION

The following must be displayed on all work platforms in a permanent manner:

* Special warnings, cautions, or restrictions necessary for safe operations.
¢ Make, model, and manufacturer’s name and address.
~ ® Rated work load capacity.

 Maximum platform height. !

Statement that device is in accordance with ANSI standards.

* Instructions to study operating manual.

5.2.5.3 SPECIAL INSTRUCTIONS

Travel of units while employees, materials, tools, or equipment occupy the platform in an
elevated position is permitted only if the following information is permanently attached to the
unit:

¢ Maximum rated load capacity at maximum height.

e Maximum travel height.

Statement that the model has successfully passed the static stability test.

5254 INSPECTIONS

¢ Daily Inspections — All elevating work platforms must be inspected prior to each shift’s use.
The inspector must sign and date the logbook and note any discrepancies. Inspections must
include recommended items in the manufacturer’s manual.

* Preventive Maintenance — All units must receive preventive maintenance at intervals no
longer than recommended in manufacturer’'s manual.

* Copies of all inspections, preventive maintenance, and work reports must be retained for at
least 5 years.

5.2.6 EXTENSIBLE BOOM WORK PLATFORMS -

An extensible boom work platform has a telescoping or extensible boom with a personnel
platform attached. Examples include the Condor, Hotstick, Pittman, and similar units.

5.2.6.1 OPERATING CONDITIONS _
Extensible boom work platforms must be operated under the following conditions:
* Two certified operators must be present at all times. One cert1f1ed operator must be present

on the work platform and the other stationed on the ground to assist in the operation and
: perform any emergency duties.
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¢ All units must be inspected prior to each shift’s use and must.not be operated if found to be
unsafe.

* All personnel occupying the work platform must wear an approved safety harness and
lanyard properly attached to the equipment.

 Outriggers, if provided, must be used as recommended by the manufacturer.

¢ Unless recommended for such use by the manufacturer, no extensible boom work platforms
are to be used on an inclined surface. No unit is used on an incline over 5% or in winds over
25 mph.

« All units must have upper and lower control devices.

® Units equipped with outriggers must not be relocated while personnel are on the work
platform in an elevated position and must not elevate personnel Wlthout the stability of

- outriggers. :

5.2.6.2 IDENTIFICATION

The following must be displayed on all work platforms in a permanent manner:

* Special warnings, cautions, or restrictions necessary for safe operation.
. Make, model and manufacturer’s name and address.

¢ Rated work load capacity.

¢ Maximum platform height.

* Instructions to study operating manual.

» Chart, schematic, or scale showing capacities of all combinations in their operating positions
and cautions or restrictions, or both, regarding operation of all alternate configurations or
combinations of alternate configurations.

5.2.6.3 INSPECTIONS

. Daily Inspection — All units must be inspected prior to each shift’s use. The inspector must
sign and date the lJogbook and note any discrepancies. Inspections must mclude all items
recommended by the manufacturer’s manual.

o Preventive Maintenance — All units must receive preventive maintenance at intervals no
longer than recommended in the manufacturer’s manual.

» Copies of all inspections, preventive maintenance, and work reports must be retained for at
least 5 years.

5.2.7 RESPONSIBLE PARTIES

The responsibility for ensuring that the equipment described herein is properly used and
maintained rests with the managers, supervisors, and employees of the using organizations.
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Improper use or handling thereof constitutes a serious violation of LBNL policies and
procedures, DOE orders, and federal and state OSHA regulations.

' 5.2.8 STANDARDS

e 29 CFR 1910, Occupational Safety and Health Standards for General Industry and General Duty
Clause

29 CFR 1910.25 (b), 29 CFR 1910.25 (c)(3)(ii) |

29 CFR 1910.66 (i), Appendix C, Section I, Personnel Fall Protection

29 CFR 1910.67, Vehicle-Mounted Elevating and Rotating Work Platforms
29 CFR 1926.500-502, Safety Belts, Lifelines and Lanyards

5.2.9 RELATED PUB-3000 CHAPTERS

¢ Electrical Safety (Chapter 8) v
* Occupational Safety (Chapter 5)-Part VI, OSHA Compliance

5.2.10 REFERENCES ’ -

* (GPO 017-033-00124-3) Criteria for a Recommended Standard Emergency Egress from Elevated
Workstations
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“PART lll: MACHINE SAFEGUARDING
5.3.1 POLICY

The machine safeguarding program at Berkeley Lab is an important element of the overall
Laboratory safety program. Its purpose is to provide employees with a safe and healthful work
environment. Guards must be designed to conform with OSHA requirements and are
recommended to be designed in conformance with ANSI B15.1, Safety Standard for Mechanical
Power Transmission Apparatus. Guards must be provided where rotational motion; nip points;
and cutting, shearing, punching, and forming mechanisms can cause m]ury to personnel or
damage to tools and equipment.

5.3.2 SCOPE
This policy applies to :

“e All Laboratory employees
* Guests

e Contractors

5.3.3 LBNL SUPPORT ORGANIZATIONS

¢ Environment, Health & Saifety (EH&S) Division
* Facilities Department

* Mechanical Engineering

5.3.4 INTRODUCTION

The Laboratory requires safety planning and practices for commonplace tasks to be as
thorough as those for operations with unusual hazards. Commonplace tasks make up the
greater part of the daily activities of most employees and, not unexpectedly, offer more
potential sources of accidents resulting in injuries and property damage.-

Every machine tool operation or work assignment begins and ends with the operator
interacting with the piece of equipment. Accident risks can be reduced with adequate machine
safeguarding. Identifying obvious and hidden hazards should be the first step in planning and
reviewing the need for machine tool safeguarding. The information presented in this chapter
should be considered from a safety standpoint.

Most incidents leading to injury are the result of inadvertent or unwise contact with moving
machine parts. Because of the great diversity of machine designs and functions, appropriate
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guarding to protect workers from such hazards may also have numerous forms. Certain
principles, however, are basic to any effective safeguarding design.

The object of this chapter is to discuss these principles. More detailed design guidance for
specific machine types may be found in Federal OSHA (1983), and the pubhcatlons of the
American National Standards Institute (ANSI). v

3.3.5 MACHINE SHOP USAGE

- A machine shop is any area in which one or more machine tools (lathes, grinders, milling
-machmes, drill presses, etc.) are used.

All machme shop usage must be monitored by an individual who is deemed quahfled This
person determines who may use the equipment and how and when they may do so. The
supervisor of the shop must ensure that only “qualified people” operate machine tools. A
qualified person is one who can, through experience, sufficient knowledge, or training,
mitigate hazards associated with such work. The Field Support Department can assist
supervisors in verifying qualifications.

5.3.6 REQUIREMENTS

To protect workers against mechamcal hazards, machine guards must meet these minimum
general requirements: '

¢ They must prevent contact. The machine guard must prevent hands, arms, or any other part
of a worker’s body from making contact with dangerous moving parts. A good machine
guarding system reduces the possibility of the operator or another worker placing his or her
hands or other body parts near hazardous moving parts.

¢ They must be secure. Workers should not be able to easily remove or tamper with the
machine guard. Machine guards and safety devices should be made of durable material
(e.g., sheet metal of at least 20 gauge thickness, acrylic sheeting at least 0.3 cm [1/8 in.] thick)
that will W1thstand the conditions of normal use. They must be firmly secured to the
machine.

e They must protect the user from falhng objects. The machine guard should ensure that no
objects can fall into moving parts. A small tool or part dropped into a cychng machine could
easily become a projectile that could strike and injure someone.

- They must create no new hazards. A safeguard defeats its purpose if it creates a hazard. A
shear point, a jagged edge, or an unfinished surface can cause a laceration. The edges of
machine guards, for mstance, should be rolled or bolted in such a way that they ehmmate
sharp edges. +

 They must have the proper design. Any safeguard that impedes a worker from performing
.the job quickly and comfortably might be soon overridden or disregarded. Proper
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safeguarding can actually enhance efficiency since it can relieve the worker’s apprehensions
about injury.

¢ They must allow safe lubrication. If possible, one should be able to lubricate the machine
without removing the safeguards. Locating oil reservoirs outside the guard, with a line
leading to the lubrication point, will reduce the need for the operator or maintenance worker
to enter the hazardous area.

5.3.7 TRAINING

Even the most elaborate safeguarding system cannot offer effective protection unless the
worker knows how to use it and why. Specific and detailed training is therefore a crucial part
of any effort to provide safeguarding against machine-related hazards. Thorough operator
training should involve instruction or hands-on training in the following: '

e A description and identification of the hazards associated with particular'machines.

* The safeguards themselves, how they provide protection, and the hazards for which they are
intended.

How and why to use the safeguards.

How and under what circumstances safeguards can be removed and who may remove them
(in most cases, repair or maintenance personnel only).

What to do (e.g., contact the supervisor) if a safeguard is damaged, missing, or unable to
provide adequate protection.

This kind of safety training is necessary for new operators and maintenance or setup
personnel. It is also needed when any new or altered safeguards are put in service and When
workers are assigned to a new machine or operation.

5.3.8 MA(HINE SHOP SAFETY

Machine shop safety is included in the Machine Safeguarding Program in order to promdte
safety awareness in the shop. Machine shop safety, along with machine safeguarding, ensures
the safety of both the employee and the machine tool.

The following rules apply to machine shop safety. (Rules more specific to each machme shop
based upon type of user and work may be added.)

. Approved eye protection must be worn at all times while in the shop. This rule apphes to
visitors as well as to those working on the machinery.

* No bare feet or open-toed sandals are allowed in the shop. Long hair must be tied back, long
sleeves cuffed or rolled up, and loose jewelry secured when working on the machinery.

* No food or drink is allowed in the machine shops. Use only designated areas for eating and
drinking.

OCCUPATIONAL SAFETY 518 ' Revised 12/97



Health & Safety Manual, PUB-3000

Do not work alone in the shop. Use the buddy or two-person system in order to have
someone present in the shop to summon help in case of an accident.

Secure and clamp down all work pieces in drill presses and milling machines. This will

prevent work from being lifted up or spun around with the cutters. Use all available
machine guards and be wary of points of contact with rotating cutters and chucks.

Use push sticks or some other approved method for keepmg fingers away from moving

~blades on bandsaws.

Use a vacuum cleaner and the “Blazo-Cut” water-soluble lubricant when machining
nonmetallic substances (macor, micarta, phenolics, etc.). This will help control airborne
dust.

Do not machine-grmd or cut any radioactive or other solid toxics (beryllium, asbestos, etc.)
in the shop. When machining lead, follow the posted or prescribed rules for handhng
hazardous materials.

Do not leave keys in chucks of lathes, drill presses, and milling machines. The key can n be
thrown out with great force when machinery is turned on. This also applies to wrenches
used to tighten the cutting tools into the spindles of milling machines.

Use a brush or wooden dowel to remove chips from the machining area. Chlps can be very
sharp and are often very hot.

Clean up the work area with a brush and dustpan. Do not use compfessed air to blow chips
off machinery. Vacuum the machine and sweep the floor area of any remaining chips.

Do not attempt any unfamiliar operations. When in doubt, seek advice and help from your
supervisor.

Follow the guidelines posted on the walls of the shop and, in some cases, on the individual
piece of equipment.

In order to prevent injuries to you and damage to the equipment, do not attempt to overload
the capabilities of the machinery.

Remember: when in doubt, see your supervisor.

5.3.9 METHODS OF MACHINE SAFEGUARDING

5.3.9.1 GUARDS

A fixed guard is a permanent part of the machine. It is not dependent upon moving parts to
perform its function. This guard is usually preferable to all other types because of its
relative simplicity and permanence. (See Fig. 5.1.) -
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Fig.5.1. A fixed guard.

* When an interlocked guard is opened or removed, the tripping mechanism or power
- automatically shuts off or disengages. The machine cannot cycle or be started until the
guard is back in place. (See Fig. 5.2.)

P
[calvion i}

GUARD

Fig.5.2. Aninterlocked guard.
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* Adjustable guards are useful because they allow flexibility in accommodating various sizes
of stock. (See Fig. 5.3.)

N

* Fig.5.3. Anadjustable guard.

¢ The openings of self-adjustable guards are determined by the movement of the stock. As
the operator moves the stock into the danger area, the guard is pushed away, providing an
opening that is only large enough to admit the stock. After the stock is removed, the guard
returns to the rest position. (See Fig. 5.4.) : A .
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Fig. 54. A self-adjustable guard.

5.3.9.2 DEVICES

A safety device may perform one of several functions:

It may stop the machine if a hand or any part of the body is inadvertently placed in the
danger area.

It may restrain or withdraw the operator’s hands from the danger area during operation.

It may require the operator to use both hands on machine controls, thus keepmg both hands
and body out of danger.

It may provide a barrier that is synchronized with the operating cycle of the machine in
order to prevent entry to the danger area during the hazardous part of the cycle

5.3.9.3 PRESENCE SENSING

A photoelectrical (optical) sensing device uses a system of light sources and control that
can interrupt the machine’s operating cycle. If the field of light is broken, the machine stops
and will not cycle. This device must be used only on machines that can be stopped before
the worker can reach the danger area. (See Fig. 5.5.)
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Fig. 5.5. A photoelectrical (optical) presence-sensing device.

* A radio frequency (capacitance) sensing device uses a radio beam that is part of the
machine control circuit.. When the capacitance field is broken, the machine will stop or will
not activate. Like the photoelectric device, this device must only be used on machines that
can be stopped before the worker can reach the danger area. This requires a friction clutch
or other reliable means for stopping. (See Fig. 5.6.)

CAPACITANCE
FIELD

Fig.56. A radio frequency (capacitance) presence-sensing device.
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* An electromechanical sensing device has a probe or contact bar that descends toa-
predetermined distance when the operator initiates the machine cycle. If thereis an -
obstruction preventing it from descending its full predetermined distance, the control unit
does not actuate the machine cycle. (See Fig. 5.7.)

PROBE IN CONTACT WITH
FINGERS, MACHINE WILL
NOT CYCLE

Fig.5.7. An electromechanical position-sensing device.

o Pullback devices utilize a series of cables attached to the operator’s hands, wrists, and/or
arms. This type of device is primarily used on machines with a stroking action. When the
slide or ram is up, the operator is allowed access to the point of operation. When the slide or
ram begins to descend, a mechanical linkage automatically ensures withdrawal of the hands
from the point of operation. (See Fig.5.8.) '
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NYLON PULLBACK
STRAPS ARE ATTACHED
TO WRISTBANDS

Fig. 5.8. Apullback device.

* Arestraint device utilizes cables or straps that are attached to the operator’s hands and to a
fixed point. The cables or straps must be adjusted to let the operator s hands travel within a -
predetermined safe area. (See Fig. 5.9.)

Fig.5.9. Arestraint device.
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5.3.9.4 SAFETY CONTROLS

Safety Trip Controls

Safety trip controls provide a quick means for deactivating the machine in an emergency
situation. ' -

* A pressure-sensitive body bar, when depressed, will deactivate the machine. If the operator
or anyone trips, loses balance, or is drawn into the machine, applying pressure to the bar
will stop the operation. (See Fig. 5.10.)
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Fig. 5.10. A pressure-sensitive body bar.

eA safety triprod, when pressed by the operafor’s hand, deactivates the machine. Because it
has to be actuated by the operator during emergency situations, proper position is critical.
(See Fig. 5.11.) '
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Fig. 5.11. A safety triprod.

» Safety tripwire cables are located around the perimeter of or near the danger area. The
.operator must.be able to reach the cable with either hand to stop the machine. (See Fig.

5.12)

DISCHARGE
BELT

DISPOSAL
CHUTE

Fig. 5.12. Safety tripwire cables.
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GEAR BOX
FEED

— . END

* Two-hand control requires constant, concurrent pressure by the operator to activate the
machine. This kind of control requires a part-revolution clutch, brake, and a brake monitor
if used on a power press. With this type of device, the operator’s hands are required to
remain at a safe location (on the control buttons) and at a safe distance from the danger area

~ while the machine completes its closing cycle. (See Fig. 5.13.) |
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Fig. 5.13. A machine with two-hand control.

“¢ A two-hand trip requires concurrent application of both of the operator’s control buttons to
activate the machine cycle, after which the hands are free. This device is usually used with
machines equipped with full-revolution clutches. The trips must be placed far enough from
the point of operation to make it impossible for the operator to move his or her hands from
the trip buttons or handles into the point of operation before the first half of the cycle is
completed. The operator’s hands are kept far enough away to prevent them from being
accidentally placed in the danger area before the slide, ram, or blade reaches the full “down”
position. (See Fig. 5.14.)

Fig. 5.14. A machine with a two-hand trip.
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Gates

Gates are movable barriers that protect the operétor at the point of operation before the
machine cycle text can be started. Gates are, in . many instances, designed to be operated with
each machine cycle. (See Fig. 5.15.)

Fig.5.15. A machine with a gate.

. 5.3.9.5 LOCATION/DISTANCE

A thorough hazard analysis of each machine and particular situation is essential before °
attempting this safeguarding method.

To safeguard a machine by location, the machine or its dangerous moving parts must be so
positioned that hazardous areas are not accessible or do not present a hazard to a worker
during the normal operation of the machine.

5.3.9.6 FEEDING AND EJECTION METHODS -

Many feeding and ejection methods do not fequire the operator to place his or her hands in the
danger area. In some cases, no operator involvement is necessary after the machine is set up.

Properly designed ejection methods do not require operator involvement after the machine
starts to function. Some feeding and ejection methods may even create hazards themselves. |
For instance, a robot may eliminate the need for an operator to be near the machine but may -
create a new hazard itself by the movement of its arm. Using these feeding and ejection
methods does not eliminate the need for guards and devices. .

. Automatic feeds reduce the exposure of the operator doing the work process and sometimes
do not require any effort by the operator after the machine is set up and runmng (See Fig.
- 5.16.)
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SCRAF MATERIAL

Fig. 5.16. A machine with automatic feed.

* With semi-automatic feed, as in the case of a power press, the operator uses a mechanism to
place the piece being processed under the arm at each stroke. The operator does not need to
reach into the danger area, and the danger area is completely enclosed. (See Fig. 5.17.)

- CHUTE INCUNED
AS NECESSARY FOR
GRAVITY FEEDING

Fig. 5.17. A semi-automatic feed mechanism.

* Automatic ejection may employ either air pressure or a mechanical apparatus to remove the
completed part from a press. It may be interlocked with the operating controls to prevent
operation until part ejection is accomplished. This method requires additional safeguards
for full protection of the operator. (See Fig. 5.18.) Note: Air e]ectlon methods often present
a noise hazard to operators.
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|
FEEDING [,_,\,,\_HUTE

TOOL

Fig. 5.18. An automatic ejection mechanism.

e Semi-automatic ejection is usually mechanically coupled with the machine to kick out the
completed work. If the partially ejected product is not removed, the machine will not re-
cycle or restart for the next task. (See Fig. 5.19.)

PLUNGER HANDLE EJECTOR LEG
{IN FORWARD POSITION)

\q MAGAZINE
C

PLUNGER HANDLE
(IN RETRACTED POSITION)

EJECTOR LEG
(IN EJECT POSITION)

Fig.5.19. A semi-automatic ejeétion mechanism.

5.3.9.7 MISCELLANEOUS AIDS'

Although these aids do not give complete protection from machine hazards, they may provide -
the operator with an extra margin of safety. Sound judgment is needed in their use. These are
examples of possible applications. :
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 Awareness barriers do not provide physical protection but serve only as reminders to a
person that he or she is approaching the danger area. Generally, awareness barriers are not
considered adequate where continual exposure to the hazard exists. (See Fig. 5.20.)

\

AWARENESS
BARRIER

Fig. 5.20. An awareness barrier.

~

* Miscellaneous protective shields may be used to provide protection from flying particles,
splashing cutting oils, or coolants. (See Fig. 5.21.)

M .
=

" DRILL LATHE

Fig. 5.21. Miscellaneous protective shields.

¢ Hand-feeding tools and holding fixtures can place or remove stock. A typical use would be
for reaching in the danger area of a press or press brake. (See Fig. 5.22.)
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Fig. 5.22. Hand-feeding tools and holding fixtures.

© 5.3.10 GUARD CONSTRUCTION

Builders of many single-purpose machines provide point-of-operation and power-
transmission safeguards as standard equipment. Unfortunately, not all machines in use have
built-in safeguards provided by the manufacturer.

Guards designed and built by the manufacturer offer two main advantages

- o They usually conform to the design and funcuon of the machine.

¢ They can be designed to strengthen the machine in some way or to serve some additional
functional purposes.

Guards fabricated by the machine tool user are sometimes necessary for a variety of reasons.
They have these advantages:
¢ Often, with older machinery, they are the only practical solution.

¢ Inolder planté, they may be the only choice for mechanical power transmission apparatus,
where machinery is not powered by individual motor drives.
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¢ They permit options for point-of-operation safeguards when skilled personnel and
machinery are available to make them.

* They can be designed and built to fit unique and even changing situations.
* They can be installed on individual dies and feeding mechanisms.

They also have disadvantages:

* User-built guards may not conform well to the configuration and function of the machine.

* User-built guards may be poorly designed or built.

5.3.11 LOCKOUT/TAGOUT

Another aspect of machine safeguarding is the Lockout/Tagout (LOTO) Program.
Lockout/tagout can be done electrically or mechanically. Specific instructions, guidelines
and procedures can be found in Chapter 18 Lockout/Tagout. Training for lockout/tagout is
available through EH&S Training.

5.3.12 RESPONSIBLE PARTIES

5.3.12.1 SUPERVISORS
Supervisors must make certain that personnel know how to operate machine tools. Only those
employees who are formally qualified by training and certification may operate machine tools.

Supervisors must enforce the use of safe machine tool use and maintain machine tools in good
mechanical and operating condition.

5.3.12.2 EMPLOYEES

Employees are required to observe all established safety regulations relating to machine tool
use and operation.

EH&S provides training programs for employees and individual authorization for those who
have demonstrated the ab111ty to operate machine tools.

Responsibility for all machine tool use is shared between the supervisor or person responsible
for the shop and the actual machine tool user. Machine tool users are responsible for:

¢ Adhering to all machine shop safety requirements, rules and regulations.

* Upon request, providing the shop supervisor with information regarding the certification of
user authorization.

¢ Providing suggestions on improving safeguarding that may already be in place.
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~ * Reporting any machine that does not have a safeguard for all points of operation or
rotational motion; nip points; and cutting, shearing, punching, and forming mechanisms.

* Wearing appropriate clothing to perform the job (i.e., no loose-fitting clothing or jewelry).

* Safe machine tool use and maintaining machine tools in good mechanical and operating
condition.

Reporting immediately any machine tools that exhibit signs of excessive wear or have
damaged or misused parts (e.g., a lathe that is leaking an excesswe amount of oil or a drill
press that appears to have a faulty chuck).

3.3.13 STANDARDS

OSHA 29 CFR 1910, Occupational Safety and Health Standards for General Industry
OSHA 29 CFR 1910.211, Definitions ,

OSHA 29 CFR 1910.212, General Requirements for All Machines

OSHA 29 CFR 191 0.213; Woodworking Machihery Reqﬁirements

OSHA 29 CFR 1910.215, Abrasive Wheel Machinery

5.3.14 RELATED PUB-3000 CHAPTERS
. Lotkout/Tagout (Chapter 18)

5.3.15 REFERENCES

¢ ANSI B11.1, Safety Requirements for the Construction, Care, and Use of Mechanical Power Presses

* ANSI B11.3, Safety Requirements for the Construction, Care, and Use of Mechanical Power Press
Brakes ,

* ANSI B11.4, Safety Requirements for the Construction, Care, and Use of Shears
* ANSI B11.6, Safety Requirements for the Construction, Care, and Use of Lathes

» ANSI B11.7, Safety Requirements for the Constructzon, Care, and Use of Cold Headers and Cold
Formers

e ANSI B11.8, Safety Requzrements for the Construction, Care, and Use of Drilling, Milling, and
Boring Machines ,

e ANSI B11.9, Safety Requirements for the Construction, Care, and Use of Grinding Machines
* ANSI B11.10, Safety Requirements for the Construction, Care, and Use of Metal Sawing Machines

* ANSI B11.13, Safety Requirements for the Construction, Care, and Use of Single- and Multiple-
Spindle Automatic Screw/Bar and Chucking Machines

* ANSI B15.1, Safety Standard for Mechanical Power Transm_ission Apparatus
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e Concepts and Technigues of Machine Safeguarding, U.S. Department of Labor Occupational
Safety and Health Administration (1981)

Wadden, Richard A. and Scheff, Peter A., Engineering Design for the Control of Workplace
- Hazards, 1987, Chapter 9

Guards, Safeguarding Concepts Illustrated, Sth Edition, National Safety Council, 1987

Principles of Occupational Safety and Health, Tfaining Course Participant Guide, Section 11,
Machine Safeguarding, National Safety Council, 1993
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PART IV: MATERIAL HANDLING AND STORAGE
5.4.1 POLICY

The purpose of the Material Handling and Storage Program at Berkeley Lab is to provide
employees with a safe and healthful work environment, protect personnel from injury and the
environment from harm, and minimize damage to equipment and property. The Material
Handling and Storage Program is an important element of the overall Laboratory safety

program.

5.4.2 SCOPE

- This policy apphes to all Laboratory employees, casual and partlapatmg visitors, guests, and
contractors. , _

5.4.3 LBNL SUPPORT ORGANIZATIONS

* Environment, Health & Safety (EH&:S) Division
¢ Facilities Department

* Engineering Division

5.4.4 INTRODUCTION

The Laboratory requires safety planning and practices for commonplace tasks to be as
thorough as those for operations with unusual hazards. Commonplace tasks make up the
greater part of the daily activities of most employees and, not unexpectedly, offer more
potential sources of accidents with injuries and property damage.

The information presented in this chapter should be considered from a safety and operational
viewpoint. Most incidents leading to injury, occupational illness, and property damage stem
from failure to observe the principles associated with safe materials handling and storage.

A less obvious hazard is the potential failure of used or obsolete handling or lifting equipment.
EH&S must be notified before a crane, hoist, forklift truck, or other handling or lifting
equipment is acquired from discarded sources. (See LBNL Policy and Procedure Memo, Vol IX,
No. 15, June 16, 1983.) :

Before purchasing hoists or cranes, or lifting equipment such as shackles, clevices, wire rope
slings, spreader bars (strong-backs), or lifting straps, obtain approval from the Facilities v
Department. After approval, send a copy to EH&S (Field Support Department, mailstop 48-
102). The Engineering Division must also give prior approval for special equipment designed
by or for the Laboratory. All equipment used at the Laboratory must have an LBNL proof load
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tag attached with a current inspection sticker. The user, supervisor, and operator are directly
responsible for verifying proper tagging of equipment prior to use.

5.4.5 MATERIAL HANDLING

Employees must not be required to lift heavy or bulky objects that might overtax them
physically (see Chapter 17, Ergonomics, “Manual Material Handling”). The mechanical devices
must be appropriate for the lifting or moving task and must be operated only by personnel
trained and authorized to operate them. All hoists, cranes, and secondary support equipment
used at the Laboratory must be certified and approved by an appropriate engineer. A copy of
the approval must be sent to EH&S (Field Support Department, mailstop 48-102).

5.4.5.1 PLANNING

Every operation or work assignment begins and ends with handling of material. Accident
risks can be reduced with thorough preplanning. Identifying obvious and hidden hazards
should be the first step in planning and in reviewing work methods and job practices.
Thorough planning should include all the steps associated with good management, from job
conception through crew and equipment decommissioning. -

Planning for safe-rigging and lifting begins at the design stage, and lifting procedures must be
developed for assembly and installation. Lifting procedures must be developed and discussed
with EH&S and the rigging crew supervisor.

Respon51b1hty for all rigging ]obs is shared between the rlggmg crew and the customer.
Customers are respon51ble for:
¢ Defining and requestlng the move.

e Providing technical information on relevant characteristics of the apparatus, including
special lifting fixtures when required.

* Providing suggestions on rigging and moving.
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* Assigning someone to represent both the customer and the rigging crew during planning
and coordination of all aspects of the job being performed.

Riggers are responsible for:

* Final rigging.
.® Carrying out whatever moves have been designated.

Before any movement takes place, however, each representative must approve the rigging and
other procedures associated with the intended move (e.g., filling out a Rigging Pre/Post Job
Review form for high-consequence/high-value lifts, and noncritical/nonroutine lifts). Each
representative must respect the responsibility and authority of the other to prevent or
terminate any action judged to be unsafe or improper. In addition, final procedural review
and approval for high-consequence/high-value hardware shall be obtained from the the
Facilities Department and EH&S. Included are critical lifts and noncritical /nonroutine lifts.

5.4.5.2 MANUAL LIFTING AND HANDLING

Manual lifting and handling of material must be done by methods that ensure the safety of

both the employee and the material. Laboratory policy requires employees whose work .
assignments involve heavy lifting to be properly trained and physically qualified by a medlcal '
examination. B,

Employees should apply the following rules to manual lifting:
* Inspect the route over which the load is to be carried. Make sure it is in plain view with
adequate lighting and is free of obstructions or spillage that could cause tripping or slipping.

¢ Inspect the load to be lifted for sharp edges, slivers, and wet or greasy spots.

* Wear gloves when lifting or handling objects with sharp or splintered edges. Make sure the
gloves are free from oil, grease, or other agents that may cause a poor grip.

o Consider the distance the load is to be carried. Recognize the fact that gripping power will
weaken over long distances. DO NOT continue lifting when the load is too heavy.

* Size up the load and make a preliminary “heft” to be sure the load is easily within lifting
capacity. If it is not, get help or use a mechanical lifting device.

o If team lifting is required, make sure that personnel are similar in size and physique. One
person should act as leader and give the commands to lift, lower, etc.

* When two persons carry a long piece of pipe or lumber, carry it on the same shoulder and
walk in step. Use shoulder pads to prevent cutting shoulders and to help reduce fatigue.

Use the following manual lifting guidelines to lift an object off the ground:

¢ Make sure of good footing and set your feet about 25 to 38 cm (10 to 15 in.) apart. It may
~ help to set one foot in front of the other.
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e Assume a knee-bend or squatting position, keeping your back straight and upright. Hold in
your abdominal muscles to stabilize your back and to give you more lifting support.

e Get a firm grip on the load. Use a full-palm (palmer) grip to hold the load, not your
fingertips.

« Lift the object by straightening your knees, while maintaining a straight back.

¢ Carry the load close to your body (not on extended arms). To turn or change your position,
shift your feet—don’t twist your torso.

The guidelines for setting an object on the ground are the same as above but in reverse.

5.4.5.3 MECHANICAL LIFTING

Mechanical devices must be used for lifting and moving objects that are too heavy or bulky for
~safe manual handling by employees. Employees who have not been trained must not operate
power-driven mechanical devices to lift or move objects of any weight. Heavy objects that
‘require special handling or rigging must be moved only by riggers or under the guidance of
employees who have been specifically trained and certified to move such objects. The
Facilities Department shall review all written procedures prior to lifting.

'5.4.5.4 MECHANICAL LIFTING AND MOVING EQUIPMENT |
All cranes, hoists, and accessory equipment shall be examined, certified, and proof-load-tested.
Follow these rules when using mechanical lifting and moving devices:

* Inspect each device at least once a year. Verify that current quarterly inspection stickers and
proof load tags are in place on all primary lifting equipment for hoists and cranes (see Fig.
5.23). Quarterly inspection stickers are located on the proof load tags.

* Inspect each device at least once a year. Verify that proper LBNL tags and inspection
stickers are in place on all secondary lifting equipment for hoists and cranes (see Fig. 5.23).

* Make sure that defective equipment is repaired before it is used.
* Inspect each device before lifting a load near its rated capacity.
- * Do not exceed the rated load capacity of lifting equipment.

* Drive material-moving equipment forward going up a ramp and backward going down a
ramp. Note: Pallet jacks should not be used on ramps, unless the load is securely strapped
to the pallet and the pallet is strapped to the pallet jack platform.

* Do not allow traffic or personnel to pass under a raised load.
* Check the floor loading limit before mobile lifting equipment enters an area.

* Do not allow passengers to be carried on lifting equipment unless it is specifically equipped
to carry passengers. '
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Fig. 5.23. Primary and secondary lifting equipment.

5.4.5.5 SUSPENDED LOADS
Follow these rules for suspended loads:

* Do not allow loads moved with any material-handling equipment to pass over any
personnel. _

¢ Select the load path to eliminate the possibility of injury to employees should the material-
handling equipment fail.

¢ Ensure that equipmént worked on while supported by material-handling equipment has a
redundant supporting system capable of supporting all loads that could be imposed by
failure of the material-handling equipment.

* Never leave a suspended load unattended. Lower it to the working surface and secure the
material-handling equipment before leaving the load unattended. Any exceptions must be
approved by the Facilities Department and EH&S.

* Wear protective equipment (e.g., hard hats, gloves, safety shoes, safety glasses) while
working with suspended loads; this rule applies to LBNL personnel and contractors.
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5.4.5.6 PACKING AND UNPACKING

Shipping is responsible for packing and crating material being shipped off-site. Send boxes,
wooden crates, and other packing materials to waste or salvage as soon as possible following
unpacking.

5.4.5.7 TRUCK LOADING

Follow these rules for loading trucks:

e Secure all objects to the truck to prevent any shifting of the load in transit.

. * Block the wheels of trucks being loaded or unloaded to prevent movement.

5.4.5.8 ILLUMINATION

Every work location must be provided with illumination that meets OSHA requirements.
Evaluation of illumination quality and requirements is made by Facilities, but the supervisor of
an area is responsible for obtaining and maintaining suitable illumination.

Areas without natural lighting and areas where hazardous operations are conducted must be
provided with enough automatically activated emergency lighting to permit exit or entry of
personnel if the primary lighting fails.

5.4.5.9 INSTALLATION AND STORAGE OF TEMPORARY EQUIPMENT

Temporary equipment required for research projects or support activities must be installed or
stored so that it will not constitute a hazard

¢ Maintain a minimum clearance of 91 cm (36 inches) around electrical power panels.

* Install wiring and cables in a safe and orderly manner, prefefably in cable trays.

* Use appropriate guarding for machinery and possible contact points with electrical power:

* Locate the controls for temporary eqmpment to prevent inadvertent actuatlon or awkward
manipulation. _

* When heat-producing equipment must be installed, avoid accidental ignition of combustible
materials or touching of surfaces above 60 C (140 F).

5 4.6 STORAGE

Keep all Laboratory areas in a clean and orderly condltlon Use areas only for activities or
operations for which they have been approved.
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Follow these rules for storage:

* Keep stairs, corridors, and aisles clear.
* Keep traffic lanes and loading areas clear and appropriately marked.

* Store materials in work rooms or designated storage areas only. Do not use hallways, fan
- lofts, or boiler and equipment rooms as storage areas.

* Do not allow exits, passageways, or access to equlpment to become obstructed by either
stored materials or materials and equipment in use.

* Arrange stored materials safely to prevent tipping, falling, collapsmg, rolling, spreading, or
any other unsafe motion. :

* Do not exceed the rated floor capacity of stored material for the area. The load limit and the
maximum height to which material may be stacked must be posted.

* Place materials such as cartons, boxes, drums, lumber, pipe, and bar stock in racks or in
stable piles as appropriate for the type of material.

* Store materials that are radioactive, fissile, flammable, explosive, ox1d121ng, corroswe, or
pyrophoric only under conditions approved for the specific use by EH&S.

* Segregate and store incompatible materials in separate locations.

* Remove items that will not be required for extended periods from work areas and put them
in warehouse storage. Call Stores for assistance.

5.4.7 CRANES

5.4.7.1 OPERATORS AND TRAINING

There are several types of heavy-duty cranes at the Laboratory:

* Bridge cranes, overhead cranes, or monorail cranes that are cab-operated, pendant-
operated, and / or radio-operated..

¢ Mobile cranes that consist of a boom with controls mounted on a truck chassis; included
are all-terrain mobile cranes.

All Laboratory hoists and cranes must be operated only by trained and certified operators
designated by the superv1sor in charge of the fac111ty The supervisor is also responsible for

* Ensuring that operators are trained.
* Carrying out daily inspections.
¢ Following the rules of the Operator/Rigger Training Program.

The LBNL Hoist, Crane and Forklift Program is a shared responsibility between the Fac1ht1es

Department and the Environment, Health and Safety Division. )
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The Facilities Department conducts and ensures training courses and examinations to all codes
and standards adopted by the Laboratory. The Facilities designated trainers teach all hoist,
crane, and forklift classes that include a written examination on the safety aspects of operation
and a satisfactory demonstration of operational skills. Health Services must determine that the
applicant does not have any dlsquahfymg medical or physmal disabilities (e.g., high blood
pressure)

To obtain an application form for attendance, contact the Division Training Coordinator
{Engineering, ext. 7506, and all other divisions, ext. 5495).

- DOE requires that the LBNL Hoist, Crane and Forklift Program complies with:

® Federal OSHA Standards 29 CFR 1910.179
o Cal-OSHA Standards_, Title 8

The DOE Hoisting and Rigging Manual, ANSI/ASME B30.2 and ANSI/ASME B30.5 are .
recommended references. In addition, maintenance personnel must comply with LBNL PUB-
3054, Electrical Overhead Traveling Cranes; and incidental crane operators must comply with
PUB-3040, Incidental Crane Operator’s and Incidental Rigger’s Manual.

5.4.7.2 SIZING, ATTACHING, AND MOVING THE LOAD

The crane must not be loaded beyond its rated load except for test certification purposes.
Hoist chain or hoist rope must be free of kinks or twists and must not be wrapped around the
load. Crane operators and floor personnel must follow the OSHA requirements relatingto
moving the load. Refer to OSHA 1910.179.

For further information call EH&S, ext. 2976, or the Facilities Department, ext. 7796.

5.4.7.3 HIGH-CONSEQUENCE/HIGH-VALUE LIFTS

High—consequence/ high-value lifts are parts, components, assemblies, or lifting operations
designated as such by the customer or program orgamzatlons because the effect of dropping,
upset, or collision of items could: :

« Cause significant work delay.

* Cause undetectable damage resulting in future operational or safety problems.

* Result in significant release of radioactivity or other undesirable conditions.

* Present a potentially unacceptable risk of personnel injufy or property damage.
High-Consequence/High-Value Lift Requirements

A detailed, step-by-step procedure must be prepared by the customer and/or the rigging
supervisor for high-consequence/high-value lifts. For example, a Rigging Pre/Post Job
Review form should be completed before any movement takes place. This form should be
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filed at the Facilities Department. While high-consequence/high-value lift procedures are
customarily prepared for one-time use, general high-consequence/high-value lift procedures

~ may be employed to accomplish routine recurrent high-consequence/high-value lift

operations. For example, a general high-consequence /high-value lift may be used to lift cover
blocks in a canyon or to lift a frequently lifted item in a shop. The procedure must contain the

following:

. 'Identification of the item to be moved.

Special precautions.

Weight of the item.

“Total hook load (all component parts of the item plus tackle and load-measuring devices).

Determination of the center of gravity.

A list of each piece of equipment and each accessory (e.g., .slings, spreader bars, yokes) to be
used in the lift. Each must be identified by type and rated capacity. If a portable item to be
used has no manufacturer’s serial number, an LBNL identification number must be assigned -

by the person-in-charge (PIC) and affixed to the item.

Surveillance procedures, checkpoints, and estimated instrument readings must be listed to -

enable confirmation that thelift is proceeding as planned.

Checkpoint for the adequacy of the attachment point of the item to be lifted.

A rigging sketch or sketches that include the following: \

Lifting points

Load vectors

Sling angles

Accessories used

Method(s) of attachment

Other factors affecting the capacity of the equipment Or accessories -

Identification of the capacity (or limit) of equipment and load

Identification of the expected load in each item of equipment and each accessory.

A load-path sketch of the load path with the expected height of the load at each point in the
lift. Where approprlate, floor loading diagrams are to be included to provide for setting the

load down at any point in the path if that should be necessary.

A travel sketch as a part of the load-path sketch or a separate sketch mdlcaung lifting and

travel speeds.

A sign-off for the PIC acknowledging the PIC’s supervision of the lift. There must be a space
for the PIC to initial the procedure at each step, as it is completed. The space should

accommodate the date and time of item completion as well as the initials of the PIC.
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* Load tests and practice lifts, if required, shall be included in the procedure.

* Verification that all primary and secondary hoisting equipment is within the current
inspection and test time requirements in this manual (for example, yearly periodic
inspections and certification).

When particular types of lifts are to be repeated many times (for example, lifts of items with
special lifting features that do not allow variation of the parameters listed above, such as center
of gravity, lift point, sling angle, and maximum weight) and set procedures are established for
them, no new procedures are required. However, when the items to be lifted are different (for
example, if they are unbalanced and do not have the same center of gravity), then separate
procedures need to be written to specify the type of item to be lifted and the specific lifting
equipment used. Where the design of the facility permits no significant variation in the travel
path, the path does not have to be specified. The procedure must, however, clearly define the
limits of the procedure. Also, when there is limited access to the crane operational view and
control, the PIC’s responsibility may be delegated to a specified operator.

High-Consequence/High-Value Lift Procedure Approval

The procedure must be approved by the Facilities Department and EH&S. Any change to the
procedure must be reviewed and approved as if it were an original procedure.
High-Consequence/High-Value Lift Personnel

Each person involved in a high-consequence/high-value lift must be familiar with the

procedure before beginning work.

A prelift meeting with all participating personnel must be held before the lift. The procedure
must be thoroughly reviewed by the Facilities Department and EH&S.

5.4.7.4 SPECIFICATIONS OF NEW CRANES AND MODIFICATION OF EXISTING CRANES
The Facilities Department is responsible for: |

» Establishing design parameters relating to general requirements, cabs, footwalks and
ladders, stops, bumpers and rail sweeps, brakes, electric equipment, hoisting equipment,
- warning devices, and other appurtenances to cranes as required in 29 CFR 1910.179,
Occupational Safety and Health Standards for General Industry.

* Establishing design parameters for all cranes and hoists.

e Incorporating provisions for maintenance workstations (platforms, railings, ladders, tie-off
points, etc.) that permit maintenance personnel to safely perform their operations.

Hoists and cranes must have the load capacity marked on each side of the bridge or on the rail
in the case of a monorail and jib crane. Mobile cranes must have the load capacity marked in a
convenient location. EH&S must review specifications developed by the Engineering
Division/Facilities Department.

OCCUPATIONAL SAFETY 5-46 ' Revised 12/97



Health & Safety Manual, PUB-3000

5.4.7.5 INSPECTIONS
Frequent Inspections

All hoists, cranes, and accessory equipment must be inspected daily by the hoist/crane
operator. Inspection tags must be attached daily to each hoist/crane and to all secondary
equipment being used. Operator inspection is required only on days the equipment is used.

The responsible user or Building Manager must ensure that an annual inspection with a
signed report is made.

Rope reeving must be inspected for compliance with the manufacturer’s recommendations
before first use and annually thereafter by the Facilities Department.

Periodic Inspections

The Facilities Department is responsible for complete inspection of the crane every three
months. Additional inspections depend upon the severity of service and the use environment.
LBNL and OSHA requirements must be followed.

Inspection of Cranes Not In Reguiar Use

A crane that has been idle for a period of over six months must be inspected accordmg to
LBNL and OSHA requirements before being placed back in service.

Crack Detection

~ All crane hooks and lifting fixtures must be submitted to a nondestructive examination (NDE)
at least once every four years. Such NDEs will normally comc1de with certification load testing
and mspecuon :

The person in charge of a crane may request testing of hooks or lifting fixtures more frequently
than every four years. The person in charge must give Facilities Department personnel a
schedule of the desired frequency for testing the hook so they can include disassembly of the
hook block in their schedule for preventive maintenance of a particular crane.

A
Rope Inspections

Running ropes must be thoroughly irrspected at least onlce a year during the quarterly or -
annual inspection of the crane. A full written, dated, and signed report of rope conditions
must be kept on file by the Facilities Department

5.4.7.6 MAINTENANCE

Routine maintenance, adjustments, and repairs must be performed by the Facilities
Department according to its established schedules and in accordance with LBNL and OSHA
requlrements -
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5.4.7.7 USED EQUIPMENT

The Laboratory Hoist/Crane Engineer and EH&S must be notified whenever a craneis -
requested from excess sources. See LBNL Policy and Procedure Memo, Vol. IX, No. 15, June 16,
1983. _

5.4.8 FORKLIFT TRUCKS

5.4.8.1 GENERAL SAFETY PRACTICES

Users must familiarize themselves with and comply with OSHA Standard 29 CFR 1910.178.
This standard is summarized as follows:

* Modifications and additions must not be performed by the customer or user without the
manufacturer’s prior authorization or without a qualified engineering analysis. Where such

- authorization is granted, capacity, operation, and maintenance instruction plates, tags, or
decals must be changed accordingly. Note: Prior to modifications or add:tzons, the
Facilities Department and EH&S shall be contacted for approval.

o If the forklift truck is equipped with front-end attachments other than factory-installed
attachments, the user must ensure that the truck is marked with a card or plate that
identifies the current attachments, shows the approximate weight of the truck with current
attachments, and shows the lifting capacity of the truck with current attachments at
maximum lift elevation with the load laterally centered.

* The user must see that all nameplates, caution markings, and instruction markings are in
‘place and legible.

* The user must consider that changes in load dimension may affect truck capacities.

5.4.8.2 FIRE SAFETY

Users must familiarize themselves with and comply with NFPA No. 30-1969. N FPA standards
specify certain hazardous locations, Class I through Class III, in which various types of trucks
should not be used unless they comply with NFPA requirements.

* Precautions must be taken to prevent emissions and hazardous sparks when flammable
materials are present. »

* All forklift trucks must carry fire extinguishers, usually 1.1 kg (2-1/2 1b) ABC, regardless of
their location classification. ' '

* Repairs or refueling of gasoline and liquefied petroleum gas (LPG) trucks shall be done
according to NFPA standards to avoid health hazards, burns, and explosions.

* Only authorized fuel and fuel tank equipment are to be used in gasoline and liquefied
petroleum gas trucks.
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5.4.8.3 SAFE OPERATION

Operators must follow all safety rules regarding speed, parking, loading, unloading, and
moving loads. Operators should use extreme caution when operating on ramps, grades, or

inclines. (See Fig. 5.24.)

Always ensure the load is against the backrest. Drive a loaded forklift with the
load on the uphill side. Back downhill.

) Always drive an unloaded forklift with the forks on the downhill side.
' " Drive down forward and back up.

Never turn a forklift sideways on a ramp.

'Fig. 5.24. Forklift—safe operation.
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5.4.8.4 LICENSING AND CERTIFICATION

All persons operating forklifts at the Laboratory require special Forklift Operator Certification
issued by the Hoist, Crane and Forklift Program at LBNL. To be issued certification,
applicants must:

¢ Possess a valid California driver’s license.

¢ Attend and pass a forklift safety training class given by a designated forklift safety
instructor.

* Be trained and qualified in forklift operation by an authorized, designated forklift
trainer/examiner.

* Be free of any disqualifying medical or phys1cal disabilities based on established
Tequirements, as determined by Health Services.

e Be recertified every three years.

A current list of forklift operators with certification and recert1f1cat10n dates must be kept by
each department. : : :

5.4.8.5 MAINTENANCE

Because forklift trucks may become hazardous if maintenance is neglécted or incomplete,
procedures for maintenance must comply with ANSI B56.1, Section 7 and OSHA Standard 29
CFR 1919.178g.

Operators must follow all safety rules regarding changing and charging batteries in forklift
trucks. Battery changing must be performed only by trained and authorized LBNL
personnel. All operators are allowed to charge batteries, once they have been trained by the
authorized forklift examiner or their supervisor.

5.4.8.6 CRACK DETECTION
Magnetic particle inspection for cracks must be made, primarily at the heel of the forks:

¢ Whenever components have been stressed beyond capacity.
* Upon request by the forklift supervisor.
Call Non-Destructive Testing (NDT)/Inspection, ext. 7667, for service.

5.4.8.7 FORK EXTENSIONS

Maximum efficiency, reliability, and safety require that fork extensmns be used properly The
user must notify EH&S before purchasing extensions or having them fabricated.
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Fork extensions are only appropriate for occasional use. When longer forks are needed on a
regular basis, the truck should be equipped with standard forks of a longer length.

Routine on-the-job inspections of the fork extensions must be made by the fork lift operator
before each use unless the supervisor permits less frequent inspections.

. Extensions must be inspected for evidence of:

i Bénding
¢ Overloading

* Excess corrosion

Cracking

Other deterioration

All fork extensions, whether they are supplied commercially or fabricated at the Laboratory,
must be proof load tested to establish or verlfy their rated capacities. Proof load testing is
required every 2 years. .

A load equal to the rated capacity of the pair at a particular load center, multiplied by 1.15,
must be placed on each fork extension pair and fork assembly and supported for a period of
five minutes without any significant deformation. Rated capacity must be determined at
significant load centers, including the midpoint of the extension and at the tip. Once
determined, the rated capacity and load center information must be shown by stamping or
tagging the extensions in a protected location of low stress. The proof load test must be
witnessed by a mechanical engineer, or a designer from Mechanical Engineering, or EH&S, or
by the Facilities Department.

Magnetic particle inspection must be performed whenever evidence of deterioration is
detected or whenever the extensions have been overloaded. Call NDT/ Inspecuon, ext. 5901
for service. :

5.4.9 LIFTING FIXTURES

5.4.9.1 INSPECTION AND TESTING

+ Each division is responsible for the safety and inspection of its lifting devices (such as screw
pin shackles, hoist rings, commercial equipment, etc.) and for its lifting fixtures (such as
spreader bars, special slings, equipment designed at the Laboratory, etc.). LBNL proof load
tags and inspection stickers must be current.

All lifting fixtures designed at the Laboratory must be proof-teéted to twice their maximum
rated loads before being placed in service. An NDE is required after the proof test. The rated
capacity must be marked on the lifting fixture so that it is clearly visible to the equipment
‘operator. :
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All lifﬁng device pins of 5 cm (2 in.) in diameter or lérger must have a magnetic particle
inspection before they are placed in service.

Lifting devices and fixtures must be inspected by NDT/Inspection at least once every four
years (or upon request), using magnetic particle detection or other appropriate methods.
Make arrangements to send lifting fixtures for inspection with NDT/Inspection, ext. 5901,
Building 77, Room 158. Records must be maintained current by the Hoist/Crane and NDE
organizations.

The Responsible User must ensure that:

e Proof-testing is performed by the Facilities Department on all lifting fixtures designed at the
Laboratory, before they are placed in service. '

* Adequate test records are kept.
e Lifting devices and fixtures are used and maintained correctly. -

The Responsible Designer must obtain design approval from the Facilities Department, then
witness and document the proof test and the crack-detection inspection of the lifting device or
fixture. For equipment designed at the Laboratory, the Responsible Designer must provide the
user with the information required to operate the lifting device or fixture safely. The Facilities
Department will provide a test report to the user upon request.

5.4.9.2_ DESIGN
Mechanical Engineering is responsible for the design, fabrication, and testing of lifting fixtures.

The design stress for lifting fixtures or lifting attachment points must not exceed one-fifth the
ultimate strength of the material at its operating temperature. If welded fabrication is used,
the design stress must take into consideration any weakening effects of welding, such as those
that occur in aluminum alloys.

If practical, avoid welding in the fabrication of lifting fixtures. If welding must be used, design
and fabrication in conformance with the latest standards of the American Welding Society
(AWS) are recommended. Careful, thoughtful design and follow-up are required. Follow
these rules when designing welded units:

* Do not allow welds to be subjected to tearing loads. Stresses in welds must be substantially
uniform. - _ ,

* Where possible, design lifting fixtures so that the main loads are carried only by structural
members, plates, or shear pins rather than by welds. Examine this possibility carefully.

* Proof-test welded fabrications to twice the maximum rated load. Follow by a NDE
inspection. X-ray primary load-carrying welds and welds in tension.

* The screw-thread engagement required for conservative development of the full strength of
a screw fastener depends upon the screw fastener material and the material of the threaded
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member. If the fastener is made of the same material as the female threaded member—e.g.,
a low-carbon steel bolt and a hole threaded into low-carbon steel-—an engagement of at least
1-1/2 diameters is required. A hardened steel screw (Allen screw) in mild steel requires at
least 2 diameters of engagement. A low-carbon screw fastener, threaded into a tapped hole
in aluminum alloy, copper, or cast iron must have a threaded engagement of 1-1/2
"diameters. Other material combinations must be approved by Mechanical Engineering.
- Safety hoist rings may be used to make lifts up to their rated load when screwed 2 hoist-ring
bolt diameters into materials such as aluminum alloy, copper, or cast iron.

¢ When special high-strength bolts are required, consider the use of nonstandard pitch threads
to avoid the possibility of using the wrong bolt in the lifting device. Test any bolt used as
part of Laboratory-designed lifting fixtures or pickup devices to two (2) times its rated load.
A crack-detection inspection must be performed after the load test to ensure soundness. Try
to maintain a supply of tested bolts in the event that one is lost, or better yet, to have the bolt
on a permanent lanyard. '

Once a lifting device or fixture has been delivered to the user, the user is responsible for
ensuring that the proper bolt is inserted to the proper depth and correctly torqued.

5.4.9.3 SINGLE-BOLT PICKUP DEVICES

When equipment is designed to be crane-lifted at a single point with a single-bolt pickup
device, the vertical lifting load through the screw thread of the bolt must be in line with the
axis of the bolt so the load will remain level when it is lifted. With this bolt alignment, the lift
will be through the center of gravity and will be safer, since the load will not tilt or kick out
when it is lifted. A single-bolt pickup device must be used, such as a safety hoist ring or
equivalent in-house device that is carefully designed and maintained. The threaded
engagement must comply with the requirements in the Design section above.

When a load is to be crane lifted by slings from a crane hook through two, three, or four single-
load pickup points located at the corners of the load, and without the use of a spreader bar, the
forces at the lift points are nonvertical. Again, a single-bolt pickup device, such as a safety
‘hoist ring or equivalent in-house device that is carefully designed and maintained, must be
used at each pickup point.

Eyebolts with shoulders are permitted for lifting light incidental loads after receiving approval
from the building-crane-certified operator or supervisor when the following conditions are
met: :

« The load is in line with the axis of the eyebolt, and side loads are minimal (a spreader bar
may be required).
» The average stress at the root area of the thread does not exceed 3.5 x 107 Pa (5000 psi).

¢ The thread _ehgagement is at least two bolt diameters.
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5.4.10 RESPONSIBLE PARTIES

5.4.10.1 SUPERVISORS

Supervisors must make certain that personnel know how to move objects safely by hand or
with mechanical devices. Only those employees who are formally qualified by training and
certification may operate a fork truck, crane, or hoist. Supervisors must enforce the use of safe
lifting techniques and maintain lifting equipment in good mechanical and operating condition.

5.4.10.2 EMPLOYEES

Employees are required to observe all established safety regulations relatmg to safe lifting and
handling techniques.

5.4.11 STANDARDS

* 29 CFR 1910, Occupational Safety and Health Standards for General Industry
~ OSHA Standard 29 CFR 1910.178 |
— OSHA Standard 29 CFR 1910.179

* 29 CFR 1926, Occupational Safety and Health Standards for Construction

5.4.12 RELATED PUB-3000 CHAPTERS

¢ EH&S Training (Chapter 24)
* Ergonomics (Chapter 17)-Section 17.2.1, Manual Material Handlzng

5.4.13 REFERENCES

e NFPA No. 30-1969, National Fire Protection Association Flammable and Combustible Liquids Code

* NFPA No. 58-1969, National Fire Protection Assoczatzon Storage and Handlzng of Liquefied
Petroleum Gases v

* NFPA No. 505-1969, National Fire Protection Association Powered Industrial Trucks

* ANSI/ASME B30.2, Overhead and Gantry Cranes (Top Runnmg, Brzdge, Multiple Girder)
 ANSI/ASME B30.5, Crawler, Locomotive, and Truck Cranes

* ANSI B56.1, Low Lift and Hzgh Lift Trucks

* DOE Hoisting and Rigging Manual, April 1993

* Electric Overhead Traveling Cranes, PUB-3054, Lawrence Berkeley Laboratory, March 1986
(under revision)
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o Incidental Crane Operator’s and Incidental Rigger's Manual, PUB-3040, Lawrence Berkeley
Laboratory, November 1992

e LBL Policy and Procedure Memo, Vol. IX, No. 15, June 16, 1983
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PART V: OFF-SITE SAFETY
5.5.1 POLICY

It is LBNL's policy to prevent injuries and illnesses at all locations of responsibility, including
off-site operations. Off-site operations include all sites on the UC Berkeley campus and all
sites away from LBNL. :

5.5.2 SCOPE
This policy applies to:

e All Laboratory employees away from LBNL

o All Laboratory employees on the UC Berkeley campus

e Guests away from LBNL or on the UC Berkeley campus

e Contractors away from LBNL or on the UC Berkeley campus

5.5.3 LBNL SUPPORT ORGANIZATIONS

K Environmenf, Health & Safety Division (EH&S)
— EH&S Field Support Department
— EH&S Radiation Protection Group

5.5.4 OFF-SITE OPERATIONS .

Personnel contemplating off-site operations must give written notification to the EH&S Field
Support Department of the nature and scope of the project. This notification must be made as
soon as possible during the proposal stages of the project. The notification must include a
completed Hazard Assessment Guide Table (see Chapter 6, ES&H Documentation and
Approvals). Additional safety documentation required by LBNL (e.g., Activity Hazard
Documents, Specific Safety Procedures, Radiation Work Permits) must be provided and
approved by the appropriate LBNL safety professional prior to initiation of the project unless:

1. The work is performed in space identified in Appendix J of the Memorandum of
Understanding (MOU). :

or

2. The safety jurisdiction of the location where the work is to be performed (e.g., other
National Laboratories) requires documentation equivalent to LBNL.
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If the work is performed in an equivalent safety jurisdiction, then the appropriate safety
professionals at that jurisdiction approve the documentation.

Safety representatives from the division and/or the Field Support Department of EH&S may
visit off-site operations to:

¢ Observe local conditions
* Inspect facilities prior to operations

* Evaluate operating procedures

5.5.5 OFF-SITE INJURIES AND ILLNESSES

When LBNL employees are injured or become ill during off-site operations, the following
procedure should be used:

1. Employees should obtain appropriate treatment by a local physician or hospital staff.

2. The Health Services Group, ext. 7192, should be informed so that the proper injury/illness
report can be prepared. :

3. The Health Services Group forwards this injury/illness report to the EH&S Fleld Support
Department and the Risk Manager when applicable.

- 4. The EH&S Field Support Department determines whether the injury/illness is work
related.

5.5.6 ACTIVITY HAZARD DOCUMENT

Divisions determine whether a written Activity Hazard Document (AHD) is needed. The
determination is the responsibility of the Division Director. When reviewed and approved, the
AHD becomes the principal safety document for the project or activity. For an example of an
AHD, refer to PUB-3000, Chapter 6, ES&H Documentation and Approvals. '

5.5.7 BOATING AND DIVING OPERATIONS

Supervisors of employees planning to engage in work-related boating or diving operations
must contact the Field Support Department, ext. 7067, for guidelines and safety procedures
relevant to their specific operation.

An Applicafion for Vessel Use form from EH&S (see Appendix for example)vmust be filled out
and reviewed by the Field Support Department for each vessel.
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5.5.8 RESPONSIBLE PARTIES

Personnel contemplating off-site operations must give written notification of the nature and
scope of the project, including an AHD (if necessary).

Safety representatives from the division and/or Field Support Department of EH&S may visit
off-site operations. _

The AHD is to be reviewed and approved by the operatlon s Division Director and by the
EH&S Division.

5.5.9 STANDARDS
« 29 CFR 1910, Subpart T, Commercial Diving Operations
5.5.10 RELATED PUB-3000 CHAPTERS

o ES&H Documentation and Approvals (Chapter 6)

5.5.11 REFERENCES

¢ U.S. Department of Transportatlon, Coast Guard, Series 323 Rules and Regulations for Small
Passenger Vessels (under 100 gross tons)

e US. Department of Transportation, Coast Guard, Series M6672.2, Navzgatzon Rules:
International-Inland

5.5.12 APPENDICES

 Appendix A. Application for Vessel Use
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5.5.12 APPENDIX A

Lawrence Berkeley National Laboratory
Environmental Health and Safety

APPLICATION FOR VESSEL USE

Name of Vessel Official or Award Number:
;
Legal Owner U.S. Coast Guard Certification #
Mailing Address City State & Zip Code
Port of Call | Bodies of water used in
Operator License # Residence Phone: Business Phone:
Mailing Address: City State & Zip Code
Length Beam Draft Light Displacement Construction
Propulsion: Engine Mfgr. & Type
Sail Only () Single Screw ()
PowerOnly () Twin Screw ()
Date Built: Name Vessel Type or Class Builder
Date of Last Safety Inspection: Inspected By:
Date of Last Dry Dock Inspection: Inspected By:
Describe any Significant Modifications to the Vessel or Her Equipment Since Last Inspection(s):
, Registered Owner Address
Reviewed By (LBNL EH&S) Date
General Comment:
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PART VI: OSHA COMPLIANCE
5.6.1 POLICY

.k :
It is LBNL’s policy to prevent injuries and illnesses. Compliance with laws, such as OSHA
regulations, is very important. However, a truly effective program looks beyond the specific
requirements of law to address all potential hazards.

5.6.2 SCOPE
This policy applies to:

¢ All Laboratory employees
* Guests

¢ Contractors

5.6.3 LBNL SUPPORT ORGANIZATIONS

* Environment, Health, and Safety Division

— Field Support Department

Fire Services Group

Radiation Assessment Group

~ Health Services Group
— Environmental Protection Group

— Waste Management Group

5.6.4 CHEMICAL HYGIENE AND SAFETY PLAN

The Chemical Hygiene and Safety Plan (CHSP) is Berkeley Lab’s plan for controlling
exposures to hazardous chemicals. Exposures to airborne chemicals are to be kept below the
permissible exposure levels set forth in the Code of Federal Regulations (29 CFR 1910.1000)
and the Threshold Limit Values (TLV) set forth by the American Conference of Government
Industrial Hygienists. These standards are met with the proper combination of engineering,
administrative, and personal protective controls. See Chapter 4, Industrial Hygiene.
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5.6.5 WALKING-WORKING SURFACES

5.6.5.1 GENERAL REQUIREMENTS

Each division is responsible for all laboratory space assigned to it. Therefore, it is incumbent
upon the divisions’ line management to ensure that the requirements of this section apply to
" all personnel and to all space for which the respective Division Directors are responsible.

5.6.5.2 HOUSEKEEPING

e All places of employment, passageways, storerooms, and service rooms must be kept clean,
orderly, and in a sanitary condition.

* The floor of every workroom must be maintained in a clean and, so far as possible, dry
condition. Where wet processes are used, drainage must be maintained, and false floors,
platforms, mats, or other dry standing places should be provided where practicable.

* Floors, working places, and passageways must be kept free from protruding nails, splinters,
holes, and loose boards.

* Solid or liquid wastes, refuse, and garbage must be removed to avoid creating a menace to
health. Floors are to be swept as often as necessary or appropriate to maintain the
workplace in a sanitary condition.

5.6.5.3 AISLES AND PASSAGEWAYS

¢ Where mechanical handling equipment is used, sufficient clearances must be allowed for
aisles, at loading docks, though doorways, and wherever turns or passage must be made.
Aisles and passageways must be kept clear and in good repair, with no obstruction across or
in aisles that could create a hazard.

* Permanent aisles and passageways must be appropriately marked.

5.6.5.4 COVERS AND GUARDRAILS

» Covers and/or guardrails must be provided to protect personnel from the hazards of open
pits, tanks, vats, ditches, etc.

5.6.5.5 FLOOR LOADING PROTECTION

In every building, other structure, or part thereof, the loads approved by the Facilities
Department must be marked on plates of approved design. These plates must be securely
affixed to the building in a conspicuous place. Such plates will not be removed or defaced.

It is unacceptable to place a load on any floor or roof of a building or other structure that is
 greater than the load approved by the building official.
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5.6.5.6 LADDERS

Ladders must be in good condition, made of suitable material, of proper length, and of the
correct type for the use intended. Damaged ladders must never be used; they should be
tagged “Out of Service” and repaired or destroyed. Ladders used near electrical equipment
must be made of a nonconducting material. Stored ladders must be easily accessible for
inspection and service, kept out of the weather and away from excessive heat, and well
supported when stored horizontally.

- A portable ladder must not be used by more than one person at a time. Such ladders must not
be placed in front of doors or placed on boxes, barrels, or other unstable bases. Ladders must
not be used as guys, braces, or skids. The height of a stepladder should be sufficient to reach -
the work without using the top or next-to-the-top steps. Bracing on the back legs of
stepladders must not be used for climbing.

All fixed ladders, along with their appurtenances and fastenings, shall be designed to meet the
following load requirements: :

¢ The minimum design live load shall be a single concentrated load of 90 kg (200 1b).

¢ The design must take into consideration the number and position of rated live load units of
90 kg (200 Ib), as determined by the anticipated use of the ladder.

* For each structural member, the live loads imposed by persons occupying the ladder are
considered to be concentrated at the points that cause the maximum stress in the member.

¢ The design of rails and fasteners must consider the weight of the ladder and attached
appurtenances together with the live load.

‘Design stresses for wood components of ladders must not exceed those specified in 29 CFR
1910.25. All wood parts of fixed ladders must meet the requirements of 29 CFR 1910.25(b). As
described in 29 CFR 1910.25 (c)(3)(ii), single, fixed ladders that consist of wood side rails and
wood rungs or cleats are acceptable for pitches in the range 75-90°, if they are intended for use
by no more than one person per section.

All ladders must be maintained in a safe condition and inspected regularly, with the intervals
between inspections to be determined by use and exposure.

5.6.5.7 SCAFFOLDS

All scaffolds, whether fabricated on-site, purchased, or rented, shall conform with the
specifications found 29 CFR 1910.28-29 and 29 CFR 1926.450-454.

The footing or anchorage for a scaffold must be sound, rigid, and capable of carrying the
maximum intended load without settling or displacement. Unstable objects such as barrels,
boxes, loose brick, or concrete blocks must not be used to support scaffolds or planks. No
scaffold may be erected, moved, dismantled, or altered unless the operation is supervised by
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competent persons. Scaffolds and their components shall be capable of supporting at least
four times the maximum intended load without failure.

Guard rails and toeboards must be installed on all open sides and ends of scaffolds and
platforms more than 3 m (10 ft) above the ground or floor. Scaffolds 1.2-3 m (4-10 ft) in height
having a minimum horizontal dimension in either direction of less than 1.1 m (45 in.) shall

. have standard railing installed on all open sides and ends of the platform.

5.6.5.8 WORK SURFACES

Workroom floors must be clean and dry as much as possible. Drainage mats, platforms or
false floors should be used where wet processes are performed. Floors must be free from
protruding nails, splinters, holes, and loose boards or tiles. Permanent aisles or passageways
must be marked. Floor holes must be protected by covers that leave no openings more than
2.54 cm (1 in.) wide. Floor openings into which persons can accidentally walk must be
guarded by standard railings and toeboards. Open-sided floors, platforms, and runways
higher than 1.2 m (4 ft) must be guarded by standard railings. Toeboards must be used
wherever people can pass below or when hazardous equipment or materials are below.

5.6.5.9 ELEVATED WORK STATIONS

When workers are required to work from elevated surfaces that are unprotected by railings,
the following procedures and guidelines are to be followed:

* Before selecting personnel for work at elevated work stations, supervisors must consider the
workers’ physical condition, such as medical problems, fear of heights, and coordination.
The Health Services Group should be contacted for information in this regard.

* Approved fall-arrester systems are required for all work at heights of >1.8 m (6 ft). A
recommended fall-arrester system consists of a full body-harness, a lanyard consisting of
. 1.27-cm (1/2-in.) nylon rope or equivalent with a breaking strength of 2450 kg (5,400 Ib) and
a maximum length to provide for a fall no greater than 1.8 m (6 ft), fall-arrester block
(optional), and an anchored hook-up location. Alternate equipment must be approved by
the EH&S Division (Reference 29 CFR 1926.500-502).

e Fall-arrester systems are not required when work is being done while standing on a ladder.
Ladders should be tied off. :

* Use of a controlled-descent device is not necessary unless it is impossible to reach a stranded
person by another means.

* The EH&S Division will advise, on request, regarding usage and procedures.

5.6.5.10 EXIT CORRIDORS

Exit corridors must not be used for storage. The Life Safety Code, NFPA 101, requires that
buildings designed for human occupancy must have continuous and unobstructed exits to
permit prompt evacuation of the occupants and allow necessary access for responding

Revised 12/97 5-63 OCCUPATIONAL SAFETY



Health & Safety Manual, PUB-3000

emergency personnel. The intent of the code is to keep exits free from obstructions and clear
of combustible materials. Therefore, attention to housekeeping is very important.

“Temporary” storage of furniture, equipment, supplies, or anything else is not permitted in
exit ways. Combustibles, including recyclable waste paper, are not permitted in exit ways.

5.6.6 GENERAL VENTILATION

Refer to Chemical Hygiene and Safety Plan: Paragraph F2, General Ventzlatzon, and PUB-3000,
Chapter 4, Industrial Hygiene.

Local Exhaust Ventilation

Refer to Chemical Hygiéne and Safety Plan: Paragraph F2, Local Exhaust Ventilation (hoods) and
PUB-3000, Chapter4 Industrial Hygiene.

5.6.7 NOISE

. Refer to PUB-3000, Chapter 4, Industrial Hygiene, Noise.

5.6.8 RADIATION

Refer to PUB-3000, Chapter 21, Radiation Protection.

5.6.9 HAZARDOUS MATERIALS
Refer to PUB-3000, Chapter 4, Industrial Hygiene.

Refer to PUB-3000, Chapter 20, Hazardous Waste Disposal.

5.6.10 PERSONAL PROTECTIVE EQUIPMENT

Refer to PUB-3000, Chapter 19, Personal Protective Equipment.

5.6.11 HEALTH SERVICES

Refer to PUB-3000, Chapter 3, Health Services.

5.6.12 EMERGENCIES AND FIRST AID

Refer to PUB-3000, Chapter 3, Health Services.
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5.6.13 FIRE PROTECTION

Policy and planning for fire safety at LBNL takes into account special fire hazards for specific
operating areas, protection of high-value property, and the safety of employees Listed below
are the important aspects of the fire protection plan.

» Noncombustible or fire-rated materials and construction practices smtable to the a551gned
uses of buildings and facilities. :

¢ Alarm systems and automatic extinguishing systems.

o Availability of suitable hand-held extinguishers and local hose lines for use before
. firefighters arrive.

* A professional fire department, always staffed and trained in the control of emergencies that
could occur at the Laboratory. (The Fire Department makes the initial response to all
requests for emergency aid received on the Laboratory emergency telephone number, ext.
7911.)

Refer to PUB-3000, Chapter 12, Fire Prevention and Protection.

5.6.14 COMPRESSED GAS

Refer to PUB-3000, Chapter 7, Pressure Safety and Cryogenics.

5.6.15 COMPRESSED AIR

Refer to PUB-3000, Chapter 7, Pressure Safety and Cryogenics.

)

5.6.16 MATERIALS HANDLING AND STORAGE
Refer to PUB-3000, Chapter 5, Part IV, Matefials Handling and Storage

Lifting and moving of objects must be done by mechanical devices rather than by manual
effort whenever this is practical. Employees must not be required to lift heavy or bulky objects
that overtax their physical condition or capability The equipment used must be appropriate
for the lifting or moving task. Lifting and movmg devices must be operated only by personnel
tramed and authorized to operate them.

Manual lifting and handling of material must be done by methods that ensure the safety of
both the employee and the material. It is Laboratory policy that employees whose work
assignments require heavy lifting be properly trained and physically qualified, by medical
examination if deemed necessary. | ,
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Storage

All areas controlled by the Laboratory must be kept in an orderly and clean condition and
used only for activities or operations for which they have been approved.

5.6.17 ELECTRICAL

Refer to PUB-3000, Chapter 8, Electrical Safety.

Everyone should be aware of potential electrical hazards and safety practices in their work
areas. Use only approved and properly maintained equipment such as 3-conductor extension
cords. Do not link extension cords together or run them through doorways or windows or
across walkways.

Many research activities involve the use of electrical equipment. Recognizing the degree of
hazard is paramount for working safely with such energized equipment. If you work on high-
Voltage electrical equipment, always work in pairs. Above all, always work on equipment that
is in a completely de-energized state. Apply shorting, grounding, and lock-and-tag
procedures as appropriate.

5.6.18 SIGNS

Signs alert you to the nature and level of the hazard and the protection required (safety
glasses, ear protection, etc.) in an area. For example, signs are used to indicate the presence of
radioactive materials, high-voltage electricity, lasers, carcinogens, biohazards, or magnetic
fields.

Danger indicates the presence of an immediate danger, requiring special precautions to ensure
employee safety. For instance, high-voltage electricity requires a Danger sign.

Caution warns against potential hazards or indicates safety practices. These signs indicate a
possible hazard for which proper precautions must be taken, for example, the Caution signs in
an Eye Hazard Area, where safety glasses must be worn.

Notice is used to provide general instructions or information related to safety. Dosuneter
areas for radiation workers are indicated by Notice signs.

Refer to PUB-3000, Chapter 5, Part IX, Warning Signs and Devices.
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5.6.19 RESPONSIBLE PARTIES

* All Laboratory employees
* Guests

¢ Contractors

- 5.6.20 STANDARDS

e 29 CFR 1910, Occupational Safety and Health Standards
e 29 CFR 1926, Safety and Health Regulation for Construction

5.6.21 RELATED PUB-3000 CHAPTERS

Electrical Safety (Chapter 8)

Fire Prevention (Chapter 12)
Hazardous Waste Disposal (Chapter 20)
Health Service (Chapter 3)

Industrial Hygiene (Chapfer 4)

Material Handling and Storage (Chapter 5)

Personal Protective Equipment (Chapter 19)

Pressure Safety and Cryogenics (Chapter 7)
Radiation Protection (Chapter 21)

5.6.22 REFERENCES

* Berkeley Lab Environment, Safety and Health Self-Assessment Program, PUB-5344, June 1996
e ANSI A10.8, Safety Requirements for Scaﬁoldihg
* LBNL Chemical Hygiene and Safety Plan (CHSP), PUB-5341, April 1992
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PART Vii: POWER AND HAND OPERATED TOOLS
5.7.1 POLICY

It is LBNL's policy to prevent injuries caused by power and hand tools. However, a truly
effective program looks beyond specific requirements of law to address all potential hazards.

5.7.2 SCOPE
This policy applies to:

¢ All Laboratory employees
¢ Guests

¢ Contractors

5.7.3 LBNL SUPPORT ORGANIZATIONS

d Engineering Division
* Facilities Department
. EH&S Field Support Department of the Environment, Health and Safety D1v151on

5.7.4 TOOL INSPECTION AND TESTING

Hand and power tools must be visually inspected by the user for external defects, alterations,
and damage before the equipment or tool is used. If there is a defect or evidence of damage
(such as mushroomed heads on impact tools [e.g., drift pins, wedges, or chisels], cracked body,
damaged cutting edges, cracked grinding wheels and saws, or removed or modified guards)
that might expose an employee to injury, the defective, altered, or damaged tool must be

- removed from service. This tool must not be used until necessary repairs and tests to render it
safe have been completed.

A tool found altered, mod1f1ed, damaged, or malfunctioning must not be used and must be
removed from service, tagged-out by using “Out of Service” tags (yellow-color ‘Need of
Repair’ Stock Cd# 4280-71327 plus red-color ‘Danger Do not Operate’ Stock Cd# 4280-71326),
and sent to an approved repair or maintenance shop.

As a part of the Laboratory’s Divisional Self-Assessment Program, periodic audits will be
- performed to assist in providing protection from the hazards associated with hand and power
tools. : _
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5.7.5 GENERAL REQUIREMENTS FOR ALL TOOLS

All power and hand tools must be maintained in a safe condition, whether supphed by the
Laboratory, a contractor, or an employee.

1Any powered tool designed to accommodate guarding (such as circular saw guards, airless
spray-gun nozzle tip guards, belt sanding machine nip-point guards, or portable grinder
abrasive wheel guards) must be equipped with guarding during use.

Special precautions (e.g., bracing) must be employed when using high-torque tools.

Compressed air for cleaning purposes must not be used unless the pressure is reduced to less
than 2.1 x 10% Pa (30 psi) at the approved nozzle, and there is effective chip guarding and
personal protective equipment (such as safety glasses with side shields, screens, or baffles).
The 2.1 x 10° Pa (30-psi) requirement does not apply to concrete forms, mill scale, and similar
cleaning.

* 5.7.6 REQUIREMENTS FOR SPECIFIC TOOL TYPES

5.7.6.1 ELECTRICALLY POWERED TOOLS _
Portable electrically powered tools must be of an approved, double-insulated type or
grounded to conform to OSHA electrical standards.

Electrically powered hand tools used on construction sites, on temporary wired circuits, or in
wet environments must be used in conjunction with an approved ground fault circuit
interrupter (GFCI).

The use of electric cords for hoisting or lowering tools is prohibited.

'5.7.6.2 PNEUMATICALLY POWERED TOOLS

All pneuinatic tools must be secured to the hose or whip by some positive means to prevent
the tool from accidentally disconnecting.

Safety clips or retainers for pneumatic-impact (percussion) tools must be securely installed and
maintained to keep attachments from being accidentally expelled. -

Pneumatic tools such as nailers and staplers with automatic fastener feeds, operating at over
6.9 x 10% Pa (100 psi) pressure at the tool, must have a safety device on the muzzle to prevent
ejection of fasteners unless the muzzle is in contact with the work surface.

Pneumatic hand tools must be disconnected from the source, and any pressure in lmes must be
released before any adjustments or repairs are made.
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The manufacturer’s safe operating pressure must not be exceeded for hose, pipe, valves, filters
and fittings.

The use of hose for hoisting or lowering tools is prohibited.

All hoses over 1.27 cm (1/2 in.) in diameter must have a safety device (pressure regulator) at
the source of supply or branch line to reduce pressure if the hose faﬂs All connections must be
provided with a device to prevent whipping.

High-pressure airless spray guns (26.9 x 106 Pa [1,000 psi]) must have automatic or visible
manual safety devices to prevent pulling the trigger and releasing paint or fluid until the
safety device is manually released. Alternatively, a diffuser nut that prevents high-pressure,
high-velocity release while the nozzle tip is removed, plus a guard to prevent contact of the
nozzle tip with the operator (or equivalent protection), may be used.

5.7.6.3 FUEL-POWERED TOOLS

All fuel-powered tools must be stopped for refueling, servicing, or maintenance, and fuel must
be handled and stored in accordance with 29 CFR 1926, Subpart F.

In enclosed spaces, additional precautions for proper ventilation (to maintain the concentration
of flammable vapor at or below 10% of the lower flammable limit) and/or personal protective
equipment must be employed in accordance with 29 CFR 1926, Subparts D and E.

(Refer to Chapter 19, Personal Protective Equipment.)

5.7.6.4 HYDRAULICALLY POWERED TOOLS

The fluid used in hydraulically powered tools must be fire-resistant fluid and must retain its
operating characteristics at the most extreme working temperatures to which it will be
exposed.

Refer to the manufacturer’s manual for the safe operating pressure of tools hoses, pipes,
valves, filters, and fittings.

5.7.6.5 POWDER-ACTUATED TOOLS

Operators must be trained and certified by the supplymg manufacturer in the use of the
particular tool they will operate. :

All tools must be tested according to the manufacturer’s recommendations before loading to
see that the safety devices are working properly.

Defective tools must not be used.

Use personal protective equipment as required in 29 CFR 1926, Subpart E. |
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(See Chapter 19, Personal Protective Equipment.)

- Tools must not be loaded until immediately prior to the intended firing t1me, and loaded tools
must not be left unattended. ‘ .

Tools, whether loaded or empty, must not be pointed at any person.
Tools must not be used in explosive or flammable atmospheres.

All tools must be used with the correct shleld guard, or attachment recommended by the

- manufacturer.

5.7.7 TRAINING

Employees using hand or power tools with high hazard potential are to receive instructions on
the basic principles of their safe use.

No employee is permitted to use powder-actuated tools unless instructed and licensed. -

Employees are required to be properly trained in the operation of any specific tool they must
use. : v s

Qualified instructors for use of powder-actuated tools must be trained in accordance with the
requirements established by either the tool manufacturer or by the Powder-Actuated Tool
Manufacturers Institute (PATMI).

- Training courses (required): EHS 0241: Tool-Specific Training
(by supervisor via tool manual)

EHS 0242: Powder-Actuated Tools
(manufacturer- specific, i.e., Hilti)

5.7.8 SAFETY PRACTICES

Any LBNL facility housing shop tools is a shop. Itis the responsibility of the person in charge
- of each shop and the areas where hand or power tools are being used to ensure compliance
with the following practices:

¢ The supervisor-in-charge must take whatever action is deemed necessary to prevent
personal injury or damage to equipment.

¢ Shop machines and tools are to be used only by qualified personnel. It is the responsibility of
the person in charge of the shop to render a judgment as to who is qualified.

* Equipment guards and protective devices must be used and must not be compromised.
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e Approved eye protection must be worn by anyone working in and/or passing through a
shop area.

¢ Shoes or boots covering the whole foot must be worn in all shop areas.

* Persons using machine tools must not wear clothing, jewelry, or long hair in such a way as
to present a safety hazard. '

5.7.9 RESPONSIBLE PARTIES

5.7.9.1 SUPERVISORS «
The supervisor is responsible for the safe condition of all tools and equipment used by
employees, including tools and equipment that may be furnished by employees.

Supervisors are responsible for ensuring and documenting that their employees are properly
trained in the operation of any specific tool that they are expected to operate, before the tool is
used. _

5.7.9.2 EMPLOYEES

Employees must use the correct tool for the work to be performed. If they are unfamiliar with
the operation of the tool, they must request instruction from their supervisor before starting
the job.

5.7.10 STANDARDS

* 29 CFR 1910, Subpart P, Hand and Portable Powered Tools and Other Hand-Held Equipment
29 CFR 1910, Subpart S, Electrical

29 CFR 1926, Subpart D, Occupational Health and Environmental Controls

29 CFR 1926, Subpart E, Personal Protective and Life Saving Equipment

29 CFR 1926, Subpart F, Fire Protection and Preveniion

29 CFR 1926, Subpart I, Tools—Hand and Power

California Fire Code, Article 9

5.7.11 RELATED PUB-3000 CHAPTERS

e Lockout/Tagout (Chapter 18)
® Personal Protective Equipment (Chapter 19)

5.7.12 REFERENCES

e ANSI A10.3-1985
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PART VIll: TRAFFIC AND TRANSi’ORTATION
5.8.1 POLICY -

The LBNL policy on operation of motor vehicles is in accordance with the California Vehicle
Code, the University of California, and the City of Berkeley traffic code. The primary objective =
of the LBNL traffic program is to prov1de a safe environment for both the driver and the
pedestrlan community.

As a general guide, the speed limit on LBNL or University property is 40 km/hr (25 mph)
unless otherwise posted. Temporary conditions such as road repair, wet weather, poor
 visibility, and pedestrian traffic require a reduction in speed.

Because of peak traffic periods, limited parking, and general congestion, it is recommended
-that the LBNL shuttle bus and transportation services be used whenever possible.

5.8.2 LICENSE REQUIREMENTS

The LBNL Regulations and Procedures Manual (RPM), PUB-201, outlines specific requirements
for the use of official vehicles. Drivers of official LBNL vehicles must hold a valid California
driver license for the class of vehicle that they are authorized to operate. (For information
about training for forklift operation, see Chapter 24.)

5.8.3 VEHICLE USE

Each Division Director and Department Head is responsible for restricting the use of
Laboratory vehicles to official Laboratory business and for limiting use of such vehicles to
properly authorized personnel. Use of an official vehicle for personal convenience or benefit
constitutes misuse. Employees who misuse vehicles are subject to disciplinary action and
financial responsibility for any accident.

All drivers of Laboratory vehicles are responsible for reporting any vehicle damage or
operating deficiency to the LBNL Motor Pool. Failure to report unsafe vehicle conditions can
result in an accident and injury of fellow employees. L

5.8.4 SAFETY BELTS

In accordance with the California seat-belt law, all employees riding in Laboratory-furnished
vehicles (or in personal vehicles on official Laboratory business) must wear safety belts at all
times. The driver must not operate the vehicle until everyone has fastened their seat belts.
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5.8.5 VEHICLE ACCIDENTS

The driver of any LBNL vehicle involved in an accident must also complete an LBNL Motor
Vehicle Accident Report (SF 91) and submit it to his or her supervisor within one work day of
- the accident. Within two work days of the accident, the completed form and vehicle must be
taken to the Motor Pool so that damages can be estimated and repairs scheduled.

- 5.8.5.1 ON-SITE ACCIDENTS

Any accident involving any vehicle used on official Laboratory business must be reported by
the driver to his or her supervisor. If the driver is unable to make a report, another employee
who knows the details of the accident must make the report.

- 5.8.5.2 OFF-SITE ACCIDENTS

The driver should first report the accident to the local police and then report the accident to his
or her LBNL supervisor. It is good business practice not to admit responsibility for vehicle
accidents occurring while on official business. The employee should obtain adequate
information about the drivers involved as well as about the owners of the vehicles. Names,
addresses, driver license numbers, vehicle descriptions, damage level, and registration
information are essential. A copy of the police report must be sent to LBNL, so the driver will
need the name and department of the investigating officer. A printed card titled “In Case of -
Accident” is kept in each official vehicle to assist in collecting required information.

The Environment, Health and Safety (EH&S) Division must receive copies of all accident
reports and will prepare any required reports for DOE . (See Hazardous Materials Accidents:
Section: Pickup and Delivery of Hazardous Material.) :

3.8.6 MOVING TRAFFIC VIOlATIONS

Any operator of a vehicle at LBNL who violates the California Vehicle Code may be issued a
written warning or citation.

5.8.7 DOT DRUG TESTING PROGRAM

Drug and alcohol tesﬁng requirements of the Department of Transportation (DOT) are
implemented at LBNL through the Transportation Workplace Drug and Alcohol Testing
Program, which is a part of the Laboratory’s Substance Abuse in the Workplace Policy.

The DOT rules over all employees and contract labor personnel who hold a Commercial
Driver’s License (CDL) in order to drive a commeraal motor vehicle (CMV) on highways,
and/or operate:
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* a vehicle with a gross combination or gross vehicle weight of at least 26,001 pounds
-inclusive of a towed unit with a gross vehicle rating of more than 10,000 pounds;

* avehicle originally designed or currently designed to tfansport 16 or more passengers
including the driver; or .

* avehicle of any size used to transport hazardous materials found in the Hazardous
Materials Transportation Act, and which requires the motor vehicle to be placarded under
the Hazardous Materials Regulations.

LBNL employees or contractors méy not drive a Laboratory CMV unless that individual’s
_hame appears on the current Laboratory CDL-holders list maintained by the Facilities

Department. The list indicates that the driver is subject to the random testing provisions of the
DOT Rule. : :

The following classifications are subject to the drug and alcohol use rules and substances abuse
testing provisions of the DOT Rule:

* Senior Bus Driver
¢ Bus Driver

¢ Truck Driver
Vehicle Mechanic

Health/Safety Technician (Senior and Principal) .

In addition to being subject to testing any time, while at work, for the use of illegal drugs, such
individuals are subject to alcohol testing during those periods of time when they are currently
performing, have recently performed, are about to perform, or are required to be in readiness
to perform and immediately available to perform any of the following safety-sensitive duties
as described in the DOT federal regulations, including:

(a) Ata carrier’s facility orv any public property waiting to be dispatched
(b) inspecting, servicing, or conditioning a CMV

() drivinga CMV |

(d) all ime in or upon a CMV except in a sleeper berth

(e) performing, supervising, assisting; or attending CMV loading or unloading, including
processing paperwork

(f) performing post-accident duties

(g) repairing, obtaining assistance, or attendihg a disabled CMV.
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Information regarding the DOT Rule or the Transportation Workplace Drug and Alcohol
Testing Program can be obtained from the Facilities Department, ext. 8605.

5.8.8 LBNL ON-SITE PARKING RULES

Parking Designation Meaning -

‘Official Vehicle Only Laboratory vehicles may park here.

Reserved Parking Only vehicles with designated license numbers may
park here.

Time Zone Lanes All vehicles must be prepared to move at the time
indicated. :

Compact Car Vehicles must not extend beyond the rear limit line.

General Parking Vehicles must be parked in designated places only

and must not extend beyond the stripes, the rear limit
lines, or the edge of the road.

Permit Parking Only holders of designated permits are allowed in the
indicated parking place.

Red Zones No stopping, standing, or parking.

Yellow Zones - Stopping is allowed only for loadmg or unloading

: passengers or freight.

Green Zones Limited-time parking.

5.8.9 BICYCLE SAFETY

Any person who rides a bicycle is subject to the same traffic rules as motor vehicle drivers.

5.8.10 PEDESTRIAN SAFETY

Pedestrians are also subject to the California Vehicle Code. Although they do have the right of
way at marked crosswalks and unmarked intersections, they must not move into the paths of
moving vehicles so suddenly as to constitute a hazard. At all other points on roadways,
pedestrians must give way to vehicles. It is the responsibility of supervisors to explain traffic
rules to new members of their staff, who might not be familiar with the California Vehicle
Code (e.g., visiting researchers). ‘
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5.8.11 TRANSPORTATION OF RADIOACTIVE MATERIALS

5.8.11.1 RADIOACTIVE WASTE TRANSPORTATION

On-Site Transfers

On-site transfers of radioactive wastes are performed by EH&S. Information regarding the
segregation and packaging of radioactive wastes for on-site transport can be found in PUB-
3092, Guidelines for Generators to Meet HWHF Acceptance Requirements for Hazardous, Radioactive,
and Mixed Wastes at Berkeley Lab. For additional information, please contact your EH&S
Generator Assistance Specialist.

Off-Site Transfers

All off-site transportation of radioactive wastes is performed by EH&S using DOT-approved
~ containers.

5.8.11.2 RADIOISOTOPE TRANSPORTATION

The EH&S Transportation Office coordinates the offsite transportanon of radioactive materials
for all Berkeley Lab research projects and EH&S functions. This is to ensure that applicable
requirements are met, such as 49 CFR (US Department of Transportation) and Property
Management approval. These requirements address areas such as training, shipping papers,

~ packaging, vehicle placarding, and monetary accountability. Chapter 21, Radiation Safety,
provides additional information about the transportation, procurement, and delivery of
radioisotopes. Contact your Radiological Control Technician or Health Physicist, or call ext.
7652 for assistance.

On-Site transportation of radioisotopes is also normally conducted by the Radiation Protection
Group. Small amounts of radioactive materials may be transported on-site by authorized users
if certain requirements are met. This policy is contained in EH&S Procedure 750. Contact your
Radiological Control Technician or Health Physicist, or call ext. 7652 for assistance.
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5.8.12 ACCIDENTAL RELEASES DURING TRANSPORTATION

If there is an accidental release of hazardous materials during transportatlon, the driver must
take the following actions:

e As the first priority, protect life and property by whatever means are available.

e If the material is Vﬂammable, keep all flames and sparking devices away.

. Avoid breathing vapors of spilled material; stay upwind.

* Isolate the area. '

¢ Keep non-emergency people and traffic away.

* Have a responsible person stay at the spill at all times.

* If the severity of the accident or spill warrants it, contact local authorities. Contact the
dispatcher (or supervisor) at LBNL or LLNL, whichever site is nearest the accident, and
relay the following information:

— Your name

— Phone # calling from o
— The location of the accident

~ Personal injuries

~ The extent of damage :

— The identitsr and quantity of material spilled

— Possible pollution to the area

— The emergency procedures initiated

* Try to confine the spilled material to as small an area as possible. Try to preirent leakage into
storm drains by damming the drainage area with dirt or by channeling the material to a dirt
area. ‘

5.8.13 PICKUP AND DELIVERY OF HAZARDOUS MATERIAL

Procedures for the pickup and delivery of hazardous materials are under the authority of
Transportation of Materials.
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5.8.13.1 GENERAL PROCEDURE

‘Transportation of Materials is responsible for movement of certain Laboratory materials on
and off the LBNL site. Prescribed routes with specified pickup and delivery points are
serviced on a regular basis. Material that cannot be handled on routine runs is assigned on an
unscheduled basis. Hazardous materials are handled in accordance with DOT Regulations (49
CFR, Part 172). :

5.8.13.2 OFF-SITE WAREHOUSE PICKUP OF HAZARDOUS MATERIAL
Receiving | v
Receiving must prepare a “Hazardous Shjpping Paper” (Fig. 5.25) per 49 CFR, 172.202 that
includes the following information:’
- ® The proper shipping name, as presented in column 2 of the Hazardous Materials Table (49
CFR, 172.101). v
¢ The hazard class, as shown in column 3 of the Hazardous Materials Table.

e The identification number, as specified for that material in column 3A. The appropriate.
alpha prefix must also be included, e.g., “Pine Oil, Combustible Liquid, UN1272.” ’

* Except for empty packages, the total quantity (by weight or volume).

¢ The appropriate labels, as shown in column 4 of the Hazardous Materials Table (49 CFR,
172.400).

The pink copy of the Hazardous Shipping Paper must be attached to the material. The yellow
copy must be placed in a folder. Material and folder must then be given to the transportation
warehouse run driver. The white copy of the manifest must be placed in the Receiving
purchase-order file. |

When staging the load, segregate hazardous material from other materials to be transported, in-
compliance with compatibility rules of 49 CFR, 177.848: '

* Poisons must not be loaded with any other hazardous materials.

* Flammable liquids, oxidizers, organic peroxides, and corrosive liquids must be easily .
accessible. '

¢ Corrosive liquids must be at least 1 m (3 ft) from any flammable solids, oxidizers, or organic
peroxides.
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IB] HAZARDOUS SHIPPING PAPER

TO: Lawrence Berkeley Lab FROM: Lawrence Berkeley Lab
One Cyclotron Road ' a Receiving Warehouse
Berkeley, CA 94720 1450 64th Street

Emeryville CA 94608
0 Central Stores 7-100
NAME: O Industrial Gases B-69
O NAME:
BLDG:
LOCATION:

HAZARDOUS MATERIALS

Hazardous Materials Description and Proper Shipping Name

(49CFR 172.101)

Hazard Class & Numerical ID Number & Packaging Group

Weight or Volume Type of DOT Label(s) Reqd. Ltd Qty or Exemption Number

PO Prepared By: - Date:

Vendor: Picked Up By: Date:

3k 3k 3 3k ok 3k e 3k vk 24 e sk 2k 3k K 3k 3K 3 2k 3k 3k e 3k 3k 5k 3k K 3 3k sk ok 3k ke 3k e e A ke ke K 3k 3k e 3k e ke ok 3k ok 3k e ok 3 K sk 3k S 3k 3k 3k sf¢ 8¢ ok e 3k 3k ok sk ok sk e sk ok e 3k 3k e Sk ke sk ek ok K

RECEIVED BY: : » Date:

‘Signature & Printed Surmame
53 36 K 3 oK 3 ok 6 3 K 3 oK 3k 3 K 3K 9K 3K oK K 3 oK K o oKk S K K ok 3 o Kk 3 K K 3 o K 3 3 K K oK oK oK K Kk ok ok oK ok ke 3 3 3 ok K K 3K ok ok oK 3K 3K ok 3 oK K Ko e K ok ok

TO: ~ MAIL STOP:

The materials as listed above were delivered to:

BLDG/Location: ' DATE:

If you have any questions, please call Transportation, Ext. 5404.

SIGNED:

For Chemical Emergency, Call: LBL EMERGENCY NO. Ext 7911 or 486-79‘11
RL6632 (Rev. 11/93) | '

Fig. 5.25. Hazardous Shipping Paper.
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Warehouse Run Driver

The warehouse run driver must:

e Place the material in the truck so that its exact location is known and so that it complies with
compatibility rules (see under Receiving, above).

“Carry manifests in the truck cab so that they are visible and within reach while driving.
Placard the truck, if requiréd, in accordance with 49 CFR 172.500.
On arrival at Building 69, turn over the folder with the manifests to the transportation clerk.

Unload the material at Building 69 and stagé it for distribution.

Delivery Driver
The delivery driver must:
~ ® Remove the pink manifest from the material and carry it in the cab of the truck where itis

visible and within reach while driving. Turn in the manifest to the transportation clerk at
the completion of deliveries. :

¢ Place hazardous material in the truck so that the exact location is known. Load the material
in compliance with compatibility rules (see Receiving, above). Deliver the matenal to the
customer location.

* Report any concerns about the condition of the material to his or her supervisor.
Transportation Clerk

The transportation clerk must hold the manifests in a suspense f11e for one year and then
discard them.

5.8.13.3 ON-SITE/OFF-SITE MOVEMENT OF HAZARDOUS MATERIAL
Material Handler

The material handler must prepare a “Hazardous Shipping Paper” and place itin the
outbound pickup area with the material. The procedure for staging the load and segreganng
hazardous materials is given under Receiving, above

Dellvery Driver

The delivery driver must follow the procedure given for the warehouse run driver, above.

Transportation Clerk

The transportation clerk must hold all manifests in a suspense file for one year and then
discard them.
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. 5.8.13.4 ON-SITE/OFF-SITE DELIVERY OF COMPRESSED GAS CYLINDERS
See Chapter 13, Gases.

5.8.13.5 DISPOSITION OF WASTE OIL PRODUCTS/NON-DEPOSIT BARRELS

The transportation clerk must refer requesters to EH&S for collection of waste oil products and
empty barrels.

5.8.13.6 VEHICLE ACCIDENT WHILE TRANSPORTING HAZARDOUS MATERIALS
Driver '

The driver must notify the transportation clerk or his or her supervisor by radio. Clear the
channel by stating that you have an emergency. Give the following information:

¢ Your location. _

¢ Phone number calling from.

¢ A description of the situation (the hazard, not the material).

Attempt to contain or isolate the hazard until help arrives.

If you are unable to contact the base station by radio, try to get a passerby to telephone (510)
486-7911 so that you can remain with the truck. If necessary, leave the vehicle, go to a phone,
and call (510) 486-7911.

Transportation Clerk/Supervisor

Call 7911, and give all the information needed.

5.8.14 STANDARDS

Hazardous Material Transportation

* 49 CFR 106-110, Transportation
¢ 49 CFR 170-180, Hazardous Materials Regulations
¢ 49 CFR 397, Routine Designations

* Vehicle Code, State of California and implementing CCR sections to the extent not
preempted by DOT requirements

* City of Berkeley provision in Ordinance 5474 prohibiting transportation on specified streets
at which purge chamber openings are located
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Hazardous Material Transportation—Onsite

o LBNL Health & Safety Manual (PUB-3000, Chapter 5, Part VIII, Section 13)

Mechanical Hazards—Aviation

¢ DOE 440.2, Aviation

Traffic Haiards

¢ Vehicle Code, State of California and implemenﬁng CCR sections
29 CFR 1910, OSHA General Industry Standards

29 CFR 1926, OSHA Construction Industry Standards

49 CFR 40, Procedures for Workplace Drug Testing Programs
49 CFR 382, Controlled Substances and Alcohol Use and Testing

Transportation of Radioactive Materials

* 49 CFR Research and Special Program Administration, Subchapter C, Hazardous Matenals
Regulations

e 49 CFR Part 397, Subpart D, Radioactive Materials Routing

e IATA, Dangerous Goods Regulations (37th edition)

¢ On-site transportation of radioactive materials is currently addressed by LBNL, in PUB-3000
and other internal EH&S procedures.

5.8.15 RELATED PUB-3000 CHAPTERS

¢ Gases (Chapter 13)
* Radiation Safety (Chapter 21)

5.8.16 REFERENCES

* Regulations and Procedures Manual, LBNL PUB-201.

_* Guidelines for Generators to Meet HWHF Acceptance Requzrements for Hazardous, Radioactive, and
Mixed Wastes at Berkeley Lab, LBNL PUB-3092.
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PART IX: WARNING SIGNS AND DEVICES
5.9.1 POLICY

LBNL uses every reasonable method to warn employees and visitors of hazards and dangers
in and around the Laboratory. Signs, characteristic lights, and audible alarms are used as
additional safeguards for built-in mechanical and phys1ca1 protecuon To ensure uniform
response by Laboratory personnel and visitors, the warning signs and devices must be of the
same type for similar hazards. Obtaining and installing the warning systems are the
responsibility of the group needing them.

5.9.2 HAZARD AWARENESS

Hazards fall into three categories: chemical, biological, and physical. In describing hazards it
is important to stress that hazards are only potential problems. The presence of a hazard does
not mean you will experience adverse effects. Hazard signs alert you to the presence, nature,
and level of hazard, and to the protection required (safety glasses, hearing protection, etc.) in
the area. For example, signs may indicate the presence of radioactive materials, high-voltage
electricity, lasers, carcinogens, corrosives, biohazards, or magnetic fields.

3.9.3 WARNING SIGNS

Signs must conform to the colors, symbols, lettering size, and proportions stated in 29 CFR
1910.145. Additional specifications for specific hazards are contained throughout the Work
Smart Standards. Every warning sign must include the following components:

e An approved heading that indicates the relative hazard.

* A concise statement of the type of hazard.

¢ A statement of what to do or not to do in the area.

- 5.9.4 SIGN CHARACTERISTICS

5.9.4.1 DANGER SIGN

Danger signs are used only where injury or damage is certain to occur if approved operating
instructions and procedures are not followed. Personnel must be warned of the serious
consequences of ignoring the message. The top of the sign says DANGER in white letters ona
red oval that is edged by a rectangular black border. The body of the sign is white with the
message printed in black. ‘
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5.9.4.2 CAUTION SIGN

Caution signs are used where injury or damage is possible and employees must be on their
guard. The top of this sign is yellow with the message printed in black.

5.9.4.3 INFORMATIONAL/NOTICE SIGN

Informational signs are used where instructions are needed. The heading says NOTICE in
white letters on a green rectangle when the message is related to safety and on a blue rectangle
for other messages. The body of the sign is white with the message printed in black.

5.9.4.4 DIRECTIONAL SIGN

Directional signs are used to indicate exits, fire escapes, evacuation routes, stairways, location
of first aid equipment, etc. The direction symbol appears near the top in white on a green
rectangle. The body of the sign must have a color contrasting with the general background. It
is, however, common practice to use RED as the basic color to identify the location of fire
protection equipment and apparatus (e.g., fire extinguisher, fire hose).

- 5.9.4.5 BIOLOGICAL HAZARD SIGN

Biological hazard signs identify the actual or potential presence of a biological hazard. They
identify equipment, containers, rooms, experimental animals, or combinations that contain, or
are contaminated with, hazardous biological agents. The information, presented either with
lettering or symbols, must be in a contrasting color to the fluorescent orange or orange-red
body of the sign.

5.9.4.6 RADIOLOGICAL HAZARD SIGN

Radiological hazard signs identify controlled area access and potential exposure limits within
the controlled area. The sign is either yellow with black lettering and the radiation symbol or
magenta with black lettering.

5.9.5 OBTAINING SIGNS

The EH&S Division w111 assist other divisions in signage needs. It is then the responsibility of .
the division or group needing the signs to order and install them in the appropriate area(s).
Copies of all signs and labels are available for viewing at Stores, Building 7. To order, contact
Craft Stores, Building 78, ext. 5087.

5.9.6 WARNING DEVICES

Warning devices such as lights and audible alarms must be installed where they are needed to
warn personnel against remaining in or entering hazardous areas. Personnel shall receive
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instructions from the Building Manager, their supervisor, or a Building Emergency Team
member about the meaning and the response required when an alarm sounds.

A sign describing the hazard and action to take must be posted near a warning light that when
ON indicates danger, caution, high explosive, or radioactivity. In a brightly illuminated area,
-the warning light should be surrounded by a disk or wide-angled cone of a contrasting color.
Table 5.1 lists warning devices and their appropriate uses.

Table 5.1. Accepted Use of Audible and Visual Warning Devices

Warning ' Typical Examples General Use

Red light Danger Do not enter

Magenta or red light Danger—Radiation Do not enter area

Yellow light Caution Limited free access;
, warn personnel

Green light Safe No hazard; no entry

‘ v restrictions

Klaxon horn—steady - Critical accident toxic release, =~ Leave building or area

- large fire, or other serious immediately
emergency 7

Chime, pulsed with Danger—Radiation Do not enter

magenta or red light v

Other sounds (bells, Warning; hazardous condition Be on alert; follow

buzzers, etc.) exists directions

5.9.7 EVACUATION ALARM SYSTEMS

5.9.7.1 GENERAL

All buildings on-site are equipped with a means of notifying personnel to leave the building,
which is typically a public address system. Every dangerous operation area, indoor and
outdoor, must be provided with devices to notify personnel to leave the area. The general
evacuation alarm is a steady bell sound that means, “Everyone leave the building immediately
- and go the prearranged assembly point or as d1rected by either the public address system or a
‘Building Evacuation Team member.”

The alarm system should be designed based on the level and type of hazards in the building.

5.9.7.2 AUTOMATIC ALARM SYSTEM

For any operation in which an accident could rapidly endanger employees outside the
immediate area, an automatic evacuation alarm must be installed. Such alarms must be
triggered by a detector directly sensitive to the nature of the hazard.
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5.9.7.3 MANUAL ALARM SYSTEM

A manually operated alarm system must be installed for operations in which accidents would
not cause immediate danger to personnel outside the area of the incident, but that could
develop into dangerous situations.

5.9.8 INSTALLATION OF EVACUATION ALARM SYSTEMS

~ Acquisition, local installation, and maintenance of evacuation alarm systems are charged to
programmatic accounts. '

5.9.9 LBNL PUBLIC ADDRESS SYSTEM

The Laboratory Public Address system may be used to advise employees and guests of
emergency situations. Most buildings on-site and some off-site are connected to this system.
Announcements can be made from three locations on-site: (1) The Fire Department at Building
48; (2) Telephone Operations in Building 50B and (3) The communications room, 020 in
Building 90. In addition to the Laboratory-wide PA system, many buildings have a local
public address capability which may be accessed by a local microphone or, in some buildings,
by dialing a four-digit number on an LBNL ICS phone. This latter method is known as “ICS
Paging.” The Communications and Networking Resources Department of the Information and
Computing Sciences Division and the Communications and Electronics Engineering Group of
the Engineering Division will assist those interested in obtaining ICS Paging.

5.9.10 RESPONSIBLE PARTIES

It is the responsibilify of all staff and visitors to work safely and to follow all warning signs
and alarms. '

5.9.11 STANDARDS

¢ CFR 29-1910.144 & .145, Safety Color Code for Marking Physical Hazards and Specifications for
Accident Prevention Signs and Tags
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5.9.12 RELATED PUB-3000 CHAPTERS

. Electrzcal Safety

* Fire Prevention and Protection

* Industrial Hygiene (Confined Spaces, Biohazards)

* Laser Safety |

* Lockout/Tagout

* Occupational Safety, Part VI, Traffic and Transportation

' Radiation Protection

o ANSI 735.1 (1972) & .4 (1973), Accident Prevention Signs and Specifications for Informational -
Signs

5.9.13 REFERENCES

- ® Health and Safety Handbook, PUB-258, Lawrence Berkeley Laboratory, September 1992

* Health and Safety Handbook for Subcontractors and Visitors, PUB-708, Lawrence Berkeley
Laboratory, September 1993

* Health and Safety for Visitors and Guests, PUB-709, Lawrence Berkeley Laboratory, March 1993
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5.10 CHAPTER 5 GLOSSARY
5.10.1 PART I: ACCIDENT INVESTIGATION AND REPORTING

An acc1dent is any unplanned happening or event that results in personal injury, property
_ damage, or both. :

Accident investigation is the systematic collection and analysis of information about
suspected causes of an accident.

The reporting program is designed to provide timely identification, categorization, and
notification of accidents and to develop corrective action to reduce the likelihood of significant
health effects on the public, the Laboratory, or the workforce.

Preservation of an accident scene means preventmg movement of equlpment or vehicles
involved in the accident.

The SAAR is the Supervisor’ s Accident Analysis Report.

A recordable injury is any injury or illness that typically results in lost or restncted work days
or that requires treatment by a physician beyond first aid.

An incident is an unplanned, undesired event that adversely affects completion of a task or
has the potential to result in personal injury or property damage.

5.10.2 PART ll: ELEVATED WORK LOCATIONS

Elevated work is any work conducted above the ground on ladders elevating platforms,

- revolving extension aerial ladders, or extensible boom work platforms. Specialized equipment
and facilities are required to enable LBNL personnel to perform tasks at elevated levels, as well
as for the lifting and overhead movement of structural components and equipment.

5.10.3 PART lll: MACHINE SAFEGUARDING

A guard is a barrier that prevents entry of the operator or any part of the operator’s body into-
the point of operation.

A machine tool is any powered tool used to shape, form, fabricate, assemble, etc., regardless of

the material being worked on or the nature of the power.

Other moving parts are all the parts of the machine that move while the machine is working.
These can include reciprocating, rotating, and transverse moving parts, as well as feed
mechanisms and aux1hary parts of the machine.

~
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. The point of operation is that point where a machine performs work on a material, such as
cutting, shaping, boring, or forming of stock.

The power transmission apparatus includes all components of the mechanical system that
transmit energy to the part of the machine performing the work. These components include
flywheels, pulleys, shafts, belts, connecting rods, couplings, cams, spindles, chams, cranks, and
gears.

Safeguarding is any means of preventing personnel from coming in contact with the moving
parts of machinery or equipment during operation or during maintenance and servicing.
Machine safeguarding improves productivity and morale because of the protection offered.

5.10.4 PART IV: MATERIAL HANDLING AND STORAGE

An attachment is a device other than conventional forks or load backrest extension, mounted
permanently or removably on the elevating mechanism of a truck for handling the load.
Popular types of attachments are fork extensions, clamps, rotating devices, side shifters, load
: stablhzers, rams, and booms.

A carriage is a support structure for forks or attachments, generally roller-mounted, traveling
vertically within the mast of a cantilever truck.

A crane is a machine for lifting and lowering a load vertically and moving it horizontally with
the hoisting mechanism, an integral part of the machine.

A forklift truck is a h1gh-l1ft self-loading truck, eqLupped with load carriage and forks, for
transporting and tiering loads.

-

Forks are horizontal tinelike projections, normally suspended from the carriage, for engaging
and supporting loads.

A hoist is a device that applies a force for vertical lifting or lowering.

- Lift is either (a) the maximum safe vertical distance through which the hook can travel, or (b)
the hoisting of a load.

Lifts, critical, are parts, components, assemblies, or lifting operations designated as such
because the effect of dropping, upset, or collision of items could: (a) cause significant delay, (b)
cause undetectable damage resulting in future operational or safety problems, (c) result in
significant release of radioactivity or other undesirable conditions, and/or (d) present a
potentially unacceptable risk of personnel injury or property damage.

A lift, high-consequence, is the same as lift, critical, defined above.
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A 1ift, nonroutine, is a lift that is (a) not repetitive in nature, or (b) has not been accomplished
previously, or (c) has special considerations that must be addressed, such as the use of
nonstandard equipment. :

Aload is the total superunposed welght on the load block forks or hook.

Material handling is any method for moving material. Material can be moved dlrectly by
people lifting the items or using hand carts, slings, and other handlmg accessories (manual
lifting and handling). Material can also be moved by people using machines such as cranes,
forklift trucks, and other lifting fixtures (mechanical 11ft1ng)

Nondestructive examinations (NDEs) are testing methods or examinations used to reveal
below-the-surface defects without damaging the equipment being tested. Nondestructive
testing or examinations locate defects that are inherent in metals, defects that result from
processing, and in-service defects, such as corrosion, erosion, and sharp changes in section.

‘The person-in-charge (PIC) is the manager or designated person (other than the crane
operator) appointed to be responsxble for the safe handhng of critical loads and for the safe
handling of noncntlcal items in, around or above spaces in which critical items are located..

The rated capac1ty is the manufacturer s rated capacity. The maximum hook load a piece of
hoisting eqmpment is designed to carry; also the maximum load a sling, hook, shackle, forklift
truck, or other rigging tackle is designed to carry.

Reeving is the act or method of threading rope around the drum and sheaves.

The rigging is the ropes, chains, and other gear used to support, position, and control
~ equipment or materials.

Secondary lifting equipment is lifting equipment attached between the hook of a hoist or
crane and the load (e.g., wire rope slings, clevices, spreader bar/strong back, and shackles).

A sheaveisa grooved pulley.

Tiering is the process of placing one load on or above another.

5.10.5 PART V: OFF-SITE SAFETY

Off-Site Operations are operations performed by LBNL personnel away from the Laboratory
or on the UC Berkeley Campus.

An Aétivity Hazard Document (AHD) is a safety document that identifies hazards and
describes mitigation. It is the Laboratory document used to describe the controls necessary to
ensure that the risks associated with a potentially hazardous research project or unique activity
are at an acceptable level. (Refer to Health and Safety Manual, PUB-3000, Chapter 6, ES&H
Documentation and Approvals )
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The Memorandum of Understanding (MOU) is a special agreement between the University of
California at Berkeley (UC Berkeley campus) and Berkeley Lab (LBNL) covering operations by
LBNL employees on the UC Berkeley campus. (See the MOU, June 1993.)

5.10.6 PART VI: OSHA COMPLIANCE

An appurtenance is an accessory object, e.g., part of an apparatus.

A guy is a rope, chain, or wire attached to something as a brace or guide.

5.10.7 PART VIl: POWER AND HAND OPERATED TOOLS

A pneumatic power tool is a compressed-air powered tool that shoots a pin, nail, or similar
object into wood or other material.

A double-insulated tool is a tool designed so that inner electrical parts are isolated physically
and electrically from the outer housing.

A powder-actﬁated tool is a tool that moves a piston (activated by Class C explosive powder) -
that drives a nail, pin, or fastener into wood or other materials.

A fuel-powered tool is a tool equipped with a gasoline-fired internal combustion engine.

A hydraulic tool is a tool in which force is trénsmitte_d by fluid moved under presSure.

OCCUPATIONAL SAFETY 5-92 Revised 12/97



| Chapter 6

ES&H
"~ DOCUMENTATION
AND APPROVALS

Revised December 1 997

Reviewed by: O"“'& L l?’ / i‘,h\l |
Date

App ed by: Qa(o u, ( el |
EH&S Division Dir ecfor‘k I ﬁtei j

Revised 12/97 64 ES&H DOCUMENTATION AND AFPPROVALS



CONTENTS

6.1 POBCY covooemveeeeesnnsnsessesmssssssssssssssssssnss s s s s s 6-1
6.1.1 DOE ReQUITEIMENLS .....cvviiriiniiiiriririrntirrisennsseiese st ssesnssssssssssesssssssssens 6-1
6.1.2 Types of Safety Documentation and Hazard Levels........ccooevrveeevvereniennnnan. 6-1
6.1.3  AUthOZation BasiS .......cceeureiiiiniiiniitirciniiiniiiniistsisesseseesseseseessssssasssssssasasssass 6-2
6.2  Determination Process........c.cceveeveiereeeereeinverenennn. OO DUUOEX SOOI 6-3
6.2.1 Introduction ........... s st sessssssssessensinns OO
6.2.2 Projects Managed by the Facilities Department ................. ..... 6-3
6.2.3 Research Proposals ............... feseeueeteaae e ta sttt e et e atenaesnts st e sesnaeeseesntessasensesaeeneasases DD
6.3  Activity Hazard Review PrOCeSss ...t 6-5
6.3.1 INOAUCHON ..ottt 6-5
- 6.3.2 New Projects ... SRR S 66
6.3.3 Preparation of an AHD ..........cocecommrecssmmsecsmessecsssseessssssssseessssssssessesse S
6.3.4 Review and APProval............iiicissie i ssssssssssssssssssenenss 6-6
6.3.5  RECOTAS wervreveeveveeseessesssmsssssmssesssesessssssessssesssssssssessssssssmssnsnssssssssssse oo ——
6.3.6 Annual Reviews and ReVISIONS ...........ccouiivereierieernrinititetieeereeterervescnes e esevnses 67
6.4 Line Management Level Authorization ... bbb e 6-7
6.5  ReSPONSIble PATties ... s s esnssaasssasa s e s s s sressensns 6-8
6.5.1 Division Directors .......... et et h st e bR s e b s er et h s er e neee 6-8
6.5.2 EH&S Division Liaison.................... S ettt et s s ensr s e s brenearasa e neas 6-8
6.6 Standards......c.ccoennirnniieennene teteuere e e e ettt et aesa e es e e se st et e e eeseeaa s eesesnae e saasene 6-8
6.7  RefErenceS......commmmroommmmrreerrenenee teeesrreereesreestreensennrerssesaeertessseesraergersnsassseesssressarsesessnressss OO
6.8  Appendices........ s oo e ee At e AR AR SRR AR 6-8
' Appendlx A: Flow Diagram A—SADS Compliance Checklist, Projects »
Managed by the Facilities DEPartment «...........oe..ceueeceesseresseresseceeiancces 6-9
Appendix B: Information for NEPA/CEQA/EH&S Review for Work
to be Conducted at LBNL Sites ........ccoeueememiemiceirieeieeieeeieneieienenines 6-10
Appendix C: Lawrence Berkeley National Laboratory/ SADS |
Compliance ChecKList .......oooverriemiriteteiriiee et e 6-11
Appendix D: New Projects Safety Documentation Process ..........coc.oeeurieeeesisreererrunnen. 6-12
Appendix E: Hazard Assessment Guide Table .......... SOOI i 6-13
- Appendix F: Activity Hazard Document (AHD) Outhine ........c.cooeveeveievnenieenenenennnns 6-17
Appendix G: AHD Review Process: New AHDS ........cccoevvrininiiinieinnnnnncnniniseseannes 6-18
Appendix H: AHD Review Process: Annual ReView .......ccooiiiiinnnninnnnninnnnn, 6-19

Revised 12/97 ' ' 6l EH&S DOCUMENTATION AND APPROVALS



" Chapter 6

ES&H DOCUMENTATION
AND APPROVALS

6.1 POLICY

LBNL will ensure that the safety of all facilities, operations, modifications, and decommissions
is reviewed and that they are operating at a low level of risk.

6.1.1 DOE REQUIREMENTS

Requirements for safety analysis of hazards are included in DOE Order 5481. 1B, Safety Analysis
and Review System; DOE Order 5480.23, Nuclear Safety Analysis Reports; and DOE Order 5480.25,
Safety of Accelerator Facilities. These requirements apply in addition to other federal, state, and
local safety analysis requirements.

If an activity has hazards of a type and magnitude not routinely encountered or accepted by
the general public, a safety analysis is required. A safety analysis is not required for (1)
operations involving hazards of a type and magnitude routinely encountered or accepted by
the general pubhc, (2) the safety of nuclear weapon designs, and (3) construction-related work.

6.1.2 TYPES OF SAFETY DOCUMENTATION AND HAZARD LEVELS
Types of Safety Documentation Used at LBNL

* Safety analysis reports (SARS) or safety analysis documents (SADS), for which
requirements are outlined in the DOE orders cited above. The term SAD is used at LBNL
for low-hazard non-nuclear facilities. LBNL does not have any facilities requiring SARS
(nuclear facilities or any nonnuclear facilities above the low hazard level); consequently,
only the term SAD will be used in the remainder of this chapter

* Activity Hazard Documents (AHDs) and Radiological Work Authorizations (RWPs), for
which requirements are outlined in this manual PUB-3000 and LBNL’s Chemical Hygiene
and Safety Plan, PUB-5341. :

* Other user documentation required by PUB-3000 (e.g., safety notes)

Hazard Levels

LBNL Operations Authorizations requirements are differentiated by hazard level. The DOE
orders specify that the higher the hazard, the higher the level of review. DOE Order 5481.1B

defines three hazard levels as follows:

Revised 12/97 61 EH&S DOCUMENTATION AND APPROVALS



Health & Safety Manual, PUB-3000

High-hazard activities: those having potential for on-site or off-site impacts on large
numbers of persons or for major impacts on the environment.

Moderate-hazard activities: those presenting considerable potential for on-site impacts on
people or the environment, but at most only minor off-site impacts.

Low-hazard activities: those that present minor on-site and negligible off-site 1mpacts on
people or the environment.

The corresponding review levels for LBNL documentation are shown in Table 6-1.

Table 6-1. Examples of Safety Documentation Review and Approval

Document Review Approval
Safety Analysis Document (SAD) | LBNL/EH&S LBNL/Division
Low hazard/non-nuclear - Director
' ‘ - | (copy to DOE for
information )
Activity Hazard Document (AHD) | LBNL/EH&S LBNL/Division

Director

- The Safety Analysis and Documentation System (SADS) Determination Process (described

next) and the Activity Hazard Review Process (described later in this chapter) have been
developed to implement the DOE requirements. :

6.1.3 AUTHORIZATION BASIS

All activities involving potentially hazardous condition shall be carried out in conformance
with the guidelines in this manual and appropriate work authorizations. Controls shall be in
place before the commencement of activities. Requirements for documentation and
authorization basis for activities are included in the technical chapters of PUB-3000.

Activity Authorization: Activities are authorized by either line management or by joint
EH&S line management. EH&S Division health and safety professionals provide guidelines
in the LBNL Health and Safety Manual, PUB-3000, indicating the authorization level. Lower
hazard activities are determined by EH&S safety professionals to be activities where line
management review is adequate. Higher hazard activities are determined by EHé&S safety
professionals to require joint EH&S line management review and authorization.

Line Management Authorization: Bench-level activities that do not require EH&S
participation in hazard identification and mitigation are authorized by line management.
Appropriate hazards and controls must be established for activities even though they fall
below the threshold of EH&S Division review level. Guidelines for hazards and controls are
indicated in PUB-3000. The hazard review and establishment of controls are the
responsibility of line management. EH&S Division safety professionals will assist if
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requested. Examples of hazards at the line management authorization level are health
hazard compressed gases with a NFPA Class 1 hazard classification.

* EH&S Level Authorization: Activities requiring EH&S participation in the hazard
identification and mitigation process are identified in the technical chapters of PUB-3000.
Hazard identification, establishment of controls, and authorization are the joint
responsibility of line management and appropriate EH&S safety professionals. Examples of
hazards at the joint EH&S/line management authorization level are health hazard
compressed gases with a NFPA class 3 or 4 hazard classification. Examples of documents
include Activity Hazard Documents (AHDs) and Radiological Work Authorizations
(RWAs).

6.2 DETERMINATION PROCESS

6.2.1 INTRODUCTION

The SADS Determination Process determines whether a SAD is required. This process must. -
be implemented for all new projects funded by DOE and is initiated at the time that tundmg is

requested.

This process reviews the safety of the end use of a project. The term “end use” refers to the
project’s use after construction is completed. For example, the SADS Determination Process
for a project involving the construction of a new laboratory would review the safety of the
operation of the completed laboratory and not safety during construction.

The SADS Determination Process as applied at Berkeley Lab for facilities is different than that
for research activities. SADS determination for construction of major modifications resulting
in new facilities is initiated by the Facilities Department, whereas those for research activities
are initiated by the responsible research program.

6.2.2 PROJECTS MANAGED BY THE FACILITIES DEPARTMENT

When a pro]eCt is managed by the Facilities Department, the SADS Determination Process is
conducted as indicated in Flow Diagram A (Appendix A) The process consists of the
following steps: -

1. The Facilities Project Manager and a representative of the program, with assistance from
the EH&S Division Liaison (DL) completes the “Information for NEPA/ CEQA/ SADS
Review Form” (Appendix B).

These documents are used as a basis for information to be included in the SADS
Compliance Checklist (Appendix C ).

2. Part 1 of the SADS Compliance Checklist is filled out by the Facilities Project Manager
and a representative of the program with the assistance of the Division Liaison . The
following items must be considered: .
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* Off-Site Work. SADS documentation is required for work on the LBNL site including
Buildings 1 and 3 on the UC Berkeley Campus and any other location with applicable
hazard levels.

¢ Ordinary Hazard. This category includes all activities that do not involve the storage,
dispensing, or use of chemicals or radiological materials as part of the end use. “End
use” refers to the activity that takes place after construction is completed. Common
petroleum products are considered an “ordinary hazard.”

Examples of ordmary-hazard activities:

— DProject to provide a new electrical substation.

- Project to prbvide a new office building.

— Project to provide a new underground petroleum storage tank.

- Addition of an air-conditioning unit to an existing research laboratory.
Example of a non-ordinary hazard:

- Project to establish a new research laboratory that uses chemicals and radioactive
materials. :

When Part 1 is complete, the form is signed by the designated parties. If neither Box 1 nor Box
2 is checked, the document is forwarded to the EH&S Hazard Assessment Program (HAP). If
Box 1 or 2 is checked, the document is filed by Facilities Department in the fac111t1es project
folder.

3. Part2 of the SARS Compliance Checklist must be filled out by the EH&S Hazard
Assessment Program to determine the ultimate disposition.

e Standard Industrial Hazard. Activities that utilize chemicals and/or radiological
materials in quantities below the threshold cited in 40 CFR 302 are not required to
prepare a compliance process analysis. The safety requirements for these activities are
given in this manual (PUB-3000).

If Box 3 is checked, the HAP notifies the DL and the Facilities Department that the
process has determined that the low-hazard threshold has not been exceeded; thus
safety documentation will meet requirements identified in this manual, PUB-3000; or
the Chemical Hygiene and Safety Plan. Facilities then notifies DOE.

 Covered Under DOE-Approved SADS Documentation. The activity is included in
an existing SAD with comparable work and associated hazards. A SAD has been
prepared for some buildings.

If Box 4 is checked, the HAP notifies DL and Facilities that the safety of the activity is
included in an existing Safety Review Document and no additional documentation is
required. Facilities notifies DOE.-
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» Safety Analysis Review. If the process determines that none of the above four |
conditions are present, then a Safety Analysis Review must be prepared. The review
may resultin a SAD or a SAR, depending on the analysis of the hazard level.

If Box 5 is checked, the HAP notifies the DL and Facilities that a Safety Analysfs
Review is required. Facilities then notifies DOE. The DL prepares a Safety Analysis
Review with the assistance of the HAP .

6.2.3 RESEARCH PROPOSALS

Research proposals include work for others (OSRAs—Office of Sponsored Research Activities),
cooperative research and development agreements (CRADAs), Laboratory-directed research
and development projects (LDRDs), and field task proposals (FTPs). Initiation of hazard
assessment process for proposals is the responsibility of Line Management. Appendix B is an
example (for an LDRD) of the proposal review checklist. If additional safety documentation is
needed for the work, Line Management requests assistance from the EH&S Division Liaison to
determine the appropriate hazard mitigation and documentatlon - The process is initiated at
the time that the funding is requested.

6.3 ACTIVITY HAZARD REVIEW PROCESS

- 6.3.1 INTRODUCTION

If an activity meets the criteria for a Activity Hazard Document (AHD) stated in this manual ‘
(PUB-3000) or the Chemical Hygiene and Safety Plan, an activity hazard review is required unless
the hazard identification and mitigation of the activity has been included in a SAR or a SAD.

The AHD is a Safety Document that identifies hazards and describes mitigation. It is the
Laboratory document used to describe the controls necessary to ensure that the risks
associated with a potentially hazardous research project or unique activity are at an acceptable
level. The responsible user must identify and evaluate any potential hazards associated with
the proposed project or activity and develop satisfactory measures to reduce these hazards to
an acceptable level.

The responsible user is defined as the Principal Investigator, Group Leader, or other person
responsible to the Division Director for the research or activity. Divisions determine whether
an AHD is needed The Hazard Assessment Guide Table (Appendix E) or comparable hazard
assessment process is recommended to determine whether an AHD is needed. The AHD must
be completed before the beginning of the work. When reviewed and approved, the AHD
becomes the principal safety document for the research project or activity. The ultimate’
determination of the appropriate operational authorization is the responsibility of the using
Division Director. The AHD is reviewed by EH&S health and safety professionals and line
‘management. It is approved by the usmg Division Director.

The process of determining whether an AHD is required is 111ustrated in the Safety
Documentation Process Flow Diagrams (Appendix D ).
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6.3.2 NEW PROJECTS
For new projects, the process consists of reviewing the various categories of hazards (as
illustrated in Appendix D): '

* Chemical Hazards. Review Chemical Hygiene & Safety Plan requirements. Use the Hazard
Assessment Guide Table (Appendix E ) as a guide. If an AHD is required, prepare it and
send it to the EH&S Field Support Dept. If an SSP is required, prepare it and file it in the
Facility or Project Notebook.

¢ Radiation Hazards. Use the Hazard Assessment Guide Table (Appendix E ) as a guide. If an

- AHD is required, prepare it and send it to the EH&S Field Support Dept. If an AHD is not
required, fill out the Radiation Use Authorization form and send it to the Radiation
Assessment Group. Radiation Assessment will issue a Radiological Work Permit.

¢ Other Hazards. Review requirements in PUB-3000. Use the Hazard Assessment Guide
Table (Appendix E ) as a guide. If an AHD is required, prepare it and send it to the EH&S
Field Support Dept. . If an AHD is not required but other documentation is required, follow
the requirements in PUB-3000. .

6.3.3 PREPARATION OF AN AHD

Appendix G outlines the information required in an AHD.

6.3.4 REVIEW AND APPROVAL

Review Process

The review process for new AHDs, illustrated in Appendix F, consists of the following steps:
1. PI works with Division Safety Committee (DSC) to identify AHD requirements.
2. AHD is sent to EH&S Division Group Leader (GL).

3. GL identifies AHD review team and Review Team Leader (RTL), aSsigns document
number, and logs document: AHD numbers are designated by groups.

4. RTL is responsible for AHD review.

¢ Arranges Team Meeting with PI

* Manages meeting, assures resolution of issues and gets sigﬁatures:
— Reviewers
—  Group Leaders
—  Division Director

¢ Coordinates activities with Division Safety Coordinator
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* Arranges and manages follow-up, if required
* Distributes copies of final signed AHD

5. Using Division Director approves the AHD after it has been reviewed by EH&S Health
and Safety professionals and line management.

6. Distribution of Final Signed Copies

e PI

e DSC — DSC File

¢ GL — Group File

» EH&S Division Hazard Assessment Program Tracking File

Annual Renewal Process _
The Division reviews AHDs annually or when there is change in the hazard. The approval
process, illustrated in Appendix H , consists of the following steps: ¢

. 1. New hazards or increase in hazard level: AHD sent to GL for new review.

_2. No new hazards or increase in hazard level: Division logs/files and sends copy to EH&S
Division Hazard Assessment Program (MS 90-0026)

6 3.5 RECORDS

The Original AHD will be filed in the Division where the project resides in accordance with
~ that Division’s own requirements. Copy distribution is described above.

6.3.6 ANNUAL REVIEWS AND REVISION_S

After approval, AHDs will be reviewed by the Division Safety Committee annually or in
accordance with the review schedule in the original document. Review by the EH&S Field
Support Dept. will be required only if: '

1. The level of hazard has increased (e.g., new use of a gas with a higher toxicity), or

2. Thetype of hazard has changed (e.g., new use of a highly toxic gas in addition to current
use of a Class 3 laser).

6.4 LINE MANAGEMENT LEVEL AUTHORIZATION

Line Management is responsible for initiation of hazard assessment, establishment of cbntrols |
- and authorization for activities which do not require EH&S joint authorization. Hazards and
~ authorizations are summarized in the Hazard Assessment Guide Table (Appendix E).
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6.5 RESPONSIBLE PARTIES

6.5.1 DIVISION DIRECTORS

Division Directors are responsible for ensuring that hazards are evaluated and safety controls
are specified and implemented in accordance with the requirements of DOE Order 5481.1B,
Safety Analysis and Review System. Division Directors approve Safety Analysis Documents and.
Activity Hazard Documents. If an activity has hazards of a type and magnitude not routinely
encountered or accepted by the general public, a safety analysis is required.

6.5.2 EH&S DIVISION LIAISON

The EH&S Division Liaison is responsible for ensuring that the SADS Determination Process
is implemented for all new activities.

6.6 STANDARDS

¢ DOE Order 5480.23; Nuclear Safety Analysis Reports
e DOE Order 5480.25, Safety of Accelerator Facilities, Paragraphs 9d-j, 10, and 11
» DOE Order 5481.1B, Safety Analysis and Review System

6.7 REFERENCES

¢ Chemical Hygiene and Safety Plan, PUB-5341, Lawrence Berkeley Laboratory, Augusf 1992.

6.8 APPENDICES
¢ Appendix A: ‘Flow Diagram A—SADS Comphance Checklist, Projects Managed by the
Facilities Department

e Appendix B: Information for NEPA/CEQA /EH&S Review for Work to be Conducted at
LBNL Sites

e Appendix C: Lawrence Berkeley National Laboratory/SADS Compliance Checklist
* Appendix D: New Projects Safety Documentation Process |

e Appendix E: Hazard Assessment Guide Table

* Appendix F: Activity Hazard Document (AHD) Outline

e Appendix G: AHD Review Process: New AHDs

* Appendix H: AHD Review Process: Annual Review
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APPENDIX A

FLOW DIAGRAM A—SADS COMPLIANCE CHECKLIST, PROJECTS MANAGED BY THE
FACILITIES DEPARTMENT

FACILITIES and the
Responsible User, with
assistance of the
Division Liaison fills out

the SADS Compfiance
ChecHist

Box1or2 YES FACILITIES
Checked? Files Chedidist
and
Notifies DOE
FACILITIES sends
documents
to EH&S
NO Hazard Assessment
: Program (HAP)
Box 3 Box 4 NO~ HAP documents
Checked? Checked? dedsion and notifies
: FACILITIES.

Duwision Prepares
SAFETY REVIEW
with assistance

of EH&S HAP
FACILITIES
Notifies DOE

HAP documents decision
/retums copy to FACILITIES
FACILITIES Notifies DOE

Revised 12/97

ES&H DOCUMENTATION AND APPROVALS



Health & Safety Manual, PUB-3000

~ APPENDIX B

INFORMATION FOR NEPA/CEQA/EH&S REVIEW FOR WORK TO BE CONDUCTED AT
LBNL SITES ‘

Lawrence Berkeley National Laboratory
OFFICE OF PLANNING AND COMMUNICATIONS
Information for Laboratory-Directed Research & Development (LDRD) Project

PRINCIPAL INVESTIGATOR: i DIVISION:
PROPOSAL TITLE:

NEPA/CEQA and EH&S REVIEW

' Location and Modifications _
‘Identity the buildings in which work will be performed (include LBNL, UCB, and offsite locations):

\,

Are building modifications necessary to perforrh this project? _ yes _ no If yes, describe:

Potential Impact to the Environment

Would the project result in hazardous emissions, wastes, or effluents outside permit limits?
__'yes ___no If yes, describe:

Is new or additional safety documentation needed forthe work? ___yes __ no If yes, describe:

Complete for offsite work at non-DOE facilities only:

If any portion of the work will be performed outdoors, will the proposed activities result in changes and/or
disturbances to: a) threatened or endangered species or critical habitats, b) floodplains or wetlands,

¢) archaeological resources, d) surface water, groundwater or contaminated soils e) specially designated
areas, such as wilderness, refuges, parks ?

__yes __ no If yes or uncertain, describe concern:
Principal Investigator o Date
To be completed prior to bgginning work: _
Proposed Classification: Determination approved by:

LBNL NEPA/CEQA Program Manager __ Date DOE NEPA Compliance Officer Date
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APPENDIX €

LAWRENCE BERKELEY NATIONAL LABORATORY/SADS COMPLIANCE CHECKLIST

PROPOSAL NUMBER: .
PRINCIPAL INVESTIGATOR: :
PROJECT TITLE:
PROJECT LOCATION:

PAR il
Check Appropriate Box
1. Q OFFE-SITE WORK / SADS DOCUMENTATION NOT REQUIRED. Proposed activities will take

place off-site. DOE SADS documentation, therefore, is not required.

2. O ORDINARY HAZARD / SADS DOCUMENTATION NOT REQUIRED. Proposed activities
involve only hazards of a type and magnitude routmely encountered and accepted by the
public, and no additional Safety Analysis is requ1red 'DOE SADS documentation, therefore, is
not required.

SIGN BELOQW: IF NEITHER BOX 1 OR 2 IS CHECKED, SEND DOCUMENT TO EH&S HAZARD '
ASSESSMENT PROGRAM. IF BOX1 OR 2 IS CHECKED, FILE DOCUMENT.

Principal Investigator or Project Manager S Date
Division Liaison Date
Division Director or designee o Date
PAR Fil

Check Appropriate Box

3. O STANDARD INDUSTRIAL HAZARD / SADS DOCUMENTATION NOT REQUIRED.
Proposed activities include the storage, dispensing or use of hazardous chemicals and/or
radiological materials in quantities below threshold requirements. No SADS documentation is
required. Safety documentation will meet requirements of the LBNL Health and Safety Manual
Publication 3000.

4. O ACTIVITY IS COVERED UNDER DOE-APPROVED SADS DOCUMENTATION. The
proposed action is addressed in existing SADS documentation. No further evaluation is
necessary.

~Document: (Title: ).

5. O SAFETY ANALYSIS DOCUMENT . None of the above applies, and therefore a Safety Analysis
Document is required. : _ }

Hazard Assessment Program Reviewer : Date -
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APPENDIX D

NEW PROJECTS SAFETY DOCUMENTATION PROCESS

Researcher
Reviews

Project/Facilit
Hazards

CHEMICAL HAZARDS
Review requirements in
CH&SP Section C

Use Hazard Assessment

i Guide Table

RADIATION HAZARDS
Review Requirements

in RADCON MANUAL
Use Hazard Assessment
Guide Table

OTHER HAZARDS

Review Requirements in PUB
3000

Use Hazard Assessment
Guide Table

P | determines
AHD

Required?

NO ~gis

Foliow chemical safety
planin CH&SP

P | determines
AHD

Required?

NO

Fill out Radiation Use Authorization
Fom and Submitto

Radiation Assessment Group
Radiological W ork Pemit is fied in
Fadilty /Project Noteb ook

Pl detemmines
AHD
Required?

NO

Submit

AHD to EH&S
Field Support
Group

for

Review

Review requirements for other permits
and procedures in PUB-3000

Use Hazard Assessment Guide Table
File other permits and procedures in

-| Facility/Project Notebook

ES&H DOCUMENTATION AND APPROVALS

6-12

Revised 12/97



Health & Safety Manual, PUB-3000

APPENDIX E -

HAZARD ASSESSMENT GUIDE TABLE
Date:

,B..llvl.lr'

Location of Wi

Name of Project:

Account Number;

" Names of Other Staff Members:

INSTRUCTIONS:

Use attached TABLE as a guide to deiermining requirements for safety documentation.

Procedure;

L Read down Hazard column and mark hazards in Yes/No column.
Hazard definitions are located in the references under the column Procedures, Permits. For
example: The compressed gas classified as toxic or pyrophoric is found in the CH&SP, Sec C.3,
p- C-4 (C.3 states requirement for AHD and refers to list of compressed gases in Section D.3 or

. G4).

2. . Read across to Procedures, Permits column to determine documentation requirements and

references for items checked YES.

3. Read across to Haz Categorization & Tracking column to determine if EH&S coordinates

approval review.

4 Read across to Approval Requirements column to determine who approves the required

document.

© Contact the EH&S Hazard Assessment Program if there are questions.

File One Copy in the Facility/Project Notebook.

Revised 12/97
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Hazard Assessment Guide Table ,
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Item HAZARD YES| REF PROCEDURES, PERMITS . HAZ | APPROVAL REQUIREMENTS
) /NO | SOURCE CATEGORIZATION
Chapter & TRACKING
1 4 INDUSTRIAL HYGIENE
Chemicals / Biohazards Levels 1 & 2 CH&SP [SSP Required Line Management
See CH&SP, SecC.4,p C-5 |
i |Unstable/Reactive CH&SP |AHD Required EH&S |Line Mgt & EH&S
. ) See CH&SP, Sec C.3,p C-4 ]
_ |Biohazards Levels 3 & 4 CH&SP |AHD Required EH&S  |Line Mgt & EH&S
L - See CH&SP, Sec C.3, p.C-4
2 5 OCCUPATIONAL SAFETY
| )
Crane Operators / Riggers PUB 3000 |Gov't ldentification cards EH&S
Ch5
Forklift Truck Operators PUB 3000 |Forkiift Operator Certificate EH&S
Ch5 )
Custom Lifting Devices and Fixtures PUB 3000 |Inspection by NDT Laboratory Line Management ~
Ch5 )
Off-Site Operations when PUB 3000 |AHD or Other Documentation Required Line Mgt & EH&S
documentation required by other chapters Chs
3 7 PRESSURE SAFETY & CRYOGENICS
) -
Off-Site Pressurized Shipment PUB 3000 |DOT Approval or DOE-OAK exemption Line Management
’ Ch7
Toxic, Radioactive, or Irritant Contents PUB 3000 |Safety Note Required + AHD if materials EH&S Line Mgt, Mechanical Engineeting Dept & EH&S
Flammable Contents meet requirements of Chapter 13 or 21
_ Pressure System over 150 psi or Designer Determines
] L Ch7
4 8 ELECTRICAL SAFETY
Work on Intermittently Energized PUB 3000 {implied Approval & General Supervision Line Management
1 |utiity Services Chs
' |Work on Continuously Energized PUB 3000 |Written Supervisory Authorization ) Line Management
: Utility Services Ch 8 :
R&D Electronic/Electrical - Work PUB 3000 |Implied Approval & General Supervision Line Management
on energized equipment >50 volts or Written Supervisory Authorization
Chs8
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Hazard Assessment Guide Table 3

Item HAZARD YES| REF PROCEDURES, PERMITS | HAZ | APPROVAL REQUIREMENTS
/NO | SOURCE CATEGORIZATION
Chapter & TRACKING
5 10 |CONSTRUCTION SAFETY
Contract Work over $50K PUB 3000 |Safety & Health Program / Site Specific EH&S
Safety Plan & Hazard Communication Program.
_____ - Ch 10
_|Contract Work under $50K PUB 3000 jConstruction Subcontractor Prejob EH&S
B - Checklist and Hazard Communication Program.
Ch 10
Burning Burn Permit EH&S (Fire Department)
Ch10
6 11 |ENVIRONMENTAL PROTECTION
. |Emission of Air Pollutants PUB 3000 |BAAQMD Permit (Bay Area Air Quality EH&S (BAAQMD
Management District)
Ch 11
Wastowater Discharge PUB 3000 Wastewatef Discharge Permit EH&S |EBMUD
Ch 11 N
7 12 |FIRE PROTECTION
_|Welding, Soldering,Torch Work, Tar Pots PUB 3000 |Fire Department Permit EH&S |EH&S (Fire Department) . .
1 Open Fire, Spray Painting Ch12
81 13 |GASES
Health Hazard Gases NFPA Class 3 & 4 PUB 3000 |AHD Required EH&S |Line Mgt & EH&S
& Class 2 w/ poor warning properties Ch13 ]
ot PUB 3000 |Safety Note Required EH&S |Line Mgt & Mechanical Engineering Dept.
; """" o Ch13 :
L “"|Flammable Gas PUB 3000 |JAHD Required EH&S |Line Mgt & EH&S
B Quantity greater than 400 c.f. Ch13
__|Pyrophoric Gases PUB 3000 {AHD Required EH&S . Line Mgt & EH&S
i e Ch 13 - -
"'|Gases wi Potential PUB 3000 [AHD Required EH&S |Line Mgt & EH&S
R for Oxygen Deficiency locations Ch 13
9 16 [LASERS -
Class 3b &4 PUB 3000 |AHD Required EH&S |Line Mgt & EH&S
Ch 16

000£-9nd ‘|onudy A13j0S B Y3 D3H
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Hazard Assessment Guide Table

Item HAZARD YES| REF PROCEDURES, PERMITS | HAZ ] APPROVAL REQUIREMENTS
/NO | SOURCE . CATEGORIZATION
Chapter & TRACKING
0] 18 |LOCK OUT/ITAGOUT
| iServicing, Maintenance, Moditication PUB 3000 [Training, Ch 18 EH&S
of de-energized equipment Authorization, Ch 18 Line Management
B I Recordkeeping, Ch 18 Line Management
11 20 |HAZARDOUS WASTE DISPOSAL
_______ . ‘Hazardous Waste Disposal PUB 3000 {Hazardous Waste Disposal Requisition EH&S |Line Mgt. & EH&S
& related documentation
) Ch 20
12 21 |RADIATION SAFETY = T _’
Radionuclide Work PUB 3000 |Radiation Work Auth., Ch 21 EH&S |EHA&S (Radiation Assessment)
- i Radiation Work Permit, Ch 21
Accelerators PUB 3000 {SAD Required EH&S |EH&S/DOE
- DOE Order 5480.25 & See Chapt 21
Irradiators PUB 3000 |[AHD Required EH&S |Line Mgt & EH&S
Ch21
X-Ray Machines PUB 3000 |X-Ray Machine Safety Document EH&S |EHA&S (Radiation Assessment)
: fch2t s I . i}
13| 22 |RESEARCH WITH HUMAN AND ANIMAL SUBJECTS -
I
Human Subjects PUB 3000 |Human Subject Protocol EH&S |LBL Human Subjects Committee & Committee
Ch 22 for Protection of Human Subjects
Radioactive Drugs PUB 3000 |Human Subject Protocol EH&S |LBL Radioactive Drug Research Committee
Ch 22 ~
Animal Subjects PUB 3000 |Animal Use Protoco! EH&S [LBL Animal Welfare & Research Committee
Ch 22
114 23 |SEISMIC SAFETY
l
- ___ |Seismic Securing of Shielding PUB 3000 {Design or Analysis Seismic Safety Subcommittee
| _|near Building Structural Elements Cch23
TERMS
AHD - Activity Hazard Document PUB 3000 - LBL Health and Safety Manual Publication 3000
SSP - Specific Safety Procedure CH&SP - Chemical Hygiene and Safety Plan :
SRC - LBL Safety Review Committee
| [

000£-9nd ‘1onuoy A19)0S B Y1j03H
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APPENDIX F
ACTIVITY HAZARD DOCUMENT (AHD) OUTLINE
1. GENERAL INFORMATION:
A. Tite:
B. Location of Work:
C. Date of Preparation:
D. Division:
E. Activity Supervisor: Name of person having authority to de51gnate operators of
equipment.
- F. Preparation Signatures:
Division Safety Coordinator:
| Principal Investigator:
2. DESCRIPTION OF ACTIVITY:
A. Description of Activity including unique equipment (its application) or activity and
principal parameters. v
B. Duration. 7
3. IDENTIFICATION OF HAZARDS: Identification of potential hazards associated with the
activity. Use Hazard Assessment Guide Table (ATTACHMENT H) for guidance.
4. MITIGATION OF HAZARDS: Controls to reduce the potential hazards.
5. HAZARDOUS MATERIAL HANDLING: Hazardous material involved, quantity,
handling and labeling requirements.
6. HAZARDOUS WASTE: Identification of hazardous waste generated by the activity and
its disposal.
7. EMERGENCY PROCEDURES: Emergency procedures and the location of emergency
equipment.
8. - MAINTENANCE: Maintenance procedures to ensure safety and/or environmental
' protection. |
9. AUTHORIZED USERS & TRAINING: List of authorized users and training requirements. -

10. ANNUAL REVIEW SCHEDULE: Schedule for reviewing and revising the AHD.

Revised 12/97 6-17 ES&H DOCUMENTATION AND APPROVALS
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APPENDIX G

AHD REVIEW PROCESS: NEW AHDS

Follow Up _4
=== 1
| : COPIES

PRINCIPLE DIVISION EH&S MEET Princip le Investigator/etc
INVESTIGATOR / SAFETY DIVISION Review

RESPONSIBLE COORD GROUP Wiite

SUPERVISOR LEADER Approve

EH&S Reviewer
. |EH&S Reviewer
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APPENDIX H
AHD REVIEW PROCESS: ANNUAL REVIEW

. Follow Up _é_
""" A
! I COPES
|
= -=1 T N I | b, -, )
DIVISION EH&S i REVIEW | MEET P le inves atqn’etc'
SAFETY ogllsdgn .V, TEAM . m;new | RivSafety Coond
M GRO - — - e
COMMITTEE LEADER | i | Approve | EH&S Grow Leader
| (RiSdetyCood, & |EH&S HAP Pmogram
| IEH&S Reviewer :
N Y {EH&S Reviewer
————— 1 IEH&S Reviewer
COPIES .
Princple Investigatoretc
Div Safety Coord
EH&S Group Leader
EH&S HAP Program
A
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Chapter 7

PRESSURE SAFETY AN D
CRYOGENICS

- 7.1 POLICY

Berkeley Lab makes every effort to assure that no injury or property loss will occur from
pressure system failures or collapse of systems under vacuum. Whenever possible, Berkeley
Lab designs, builds, tests, maintains, and operates pressure vessels and systems in accordance
with applicable codes and standards, mcludmg the State of California Unfired Pressure Vessel
Safety Orders.

For research pressure vessels and systems, Berkeley Lab follows and/or advances the best
current industry practice for assuring personnel safety and protection against environmental :
. releases

7.2 SCOPE

These safety requirements apply to all work at Berkeley Lab involving air, hqmds or gases at,

above, or below atmosphenc pressure. They also apply to any use of cryogenic liquids, since

these liquids pose serious potential for over-pressurization in the case of inadvertent -
" confinement.

7.3 PRESSURE SAFETY PRINCIPLES AND REQUIREMENTS FOR ALL SYSTEMS

Pressure system safety is achieved by careful engineering, assuring structural integrity of the

. components, regulation of pressures and flow, and provision for pressure relief. In some form
these principles must be addressed in every pressure system. Therefore, the following
concepts and terminology are basic to any discussion of pressure safety. Note that this

information is not intended to provide sufficient guidance to design pressure systems, butonly .

to facilitate implementation of Laboratory policies. General guidance is provided in Appendix
A, Guidelines for Responsible Designers, and speaﬁc design guidance can be obtained
through the Engineering Division.

7.3.1 MAXIMUM ALLOWABLE WORKING PRESSURE (MAWP) AND MAXIMUM
OPERATING PRESSURE (MOP) : | |

The pressure on which the design of pressure systems is based is the Maximum Allowable
Working Pressure (MAWP). At MAWP, the lowest rated component in a manned, ductile
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system typically has a design safety factor of at least 4.0. To assure that the MAWP is not
exceeded, pressure relief devices must be provided. Pressure relief devices must not be set
higher than the MAWP for the system. It is important to note, however, that pressure systems
cannot actually be operated at the MAWP because the relief devices will open at that pressure.

The highest pressure at which any pressure system may be operated is the Maximum
Operating Pressure (MOP). The MOP should be 10 to 20% below the MAWP to minimize
borderline actuation of pressure relief devices. Pressure system design begins with
establishment of the desired MOP, since all else follows from this.

Standard components often support an MAWP that is substantially in excess of the MOP for
any given system. In such a case, the pressure relief device still should be set at 15 to 20%
above the desired MOP. This is recommended because operations with unforeseen pressure
excursions in excess of 15 or 20% may be out of control.

7.3.2 TEST PRESSURE

All pressure vessel systems must be tested to assure their integrity. Low pressure piping or
tubing without vessels may be leak checked only. Commercial systems that have been tested
by the vendor need not be re-tested. Depending on the contents and system configuration, the
responsible designer will specify hydrostatic or pneumatic testing. Test pressures vary from
125% to 200% of the MAWP. (See Appendix D.)

The above pressure relationships are illustrated in Table 1.

7.3.3 PRESSURE RELIEF DEVICES

Pressure relief devices are required for all systems unless the supply pressure is inherently
limited to less than the MAWP of the lowest rated component. Pressure relief valves and
rupture disks must be set at no more than the MAWP. The capacity of the pressure relief
device must be calculated for systems containing pressure vessels and systems with potentially
reactive contents. For pressure vessels, relief capacity must be sufficient to vent the contents of
the vessel without exceeding the MAWP by more than 10% under all conditions. For systems
with potentially reactive contents, the pressure relief device must be capable of venting the
contents of the vessel without exceeding the MAWP by more than 10% when the contents
undergo an exothermic reaction at the fastest possible rate.
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Table 1. Relationships of Defined Pressure Terms.

Test pressure for reactive pressure vessels and systems - —

200 (flammable, toxic, oxygen, radioactive).

1)
[

Hydrostatic test pressure for pressure vessels and . -
inert systems (nonflammable, nontoxic). :

Pneumatic test pressure for pressure vessels and ' 3
inert systems. :

125

100

MAWP (maximum relief-device setting).

Maximum operating pressure, MOP
(recommended range is 10 to 20%
below the MAWP).

Perceht of Maximhm Allowable Working Pressure (MAWP)

1
|

) )

TCCT
IBPY
{

I
1
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Adjustable pressure relief valves may only be set by authorized personnel in the Berkeley Lab
Facilities Department Regulator Shop, ext. 7669. Rupture-disk assemblies must be certified by
the manufacturer or pressure tested by rupturing three disks selected at random that have
been made from the same sheet. Permanent test records must be kept.

Relief devices used with hazardous (flammable, toxic, oxygen depletion, noise, etc.) gases must
be vented to a location that will be safe in the event of a large release of gas.. Flammable gases
must be vented to prevent accumulation of ignitable gas/air mixtures. Health hazard gases (as
defined in Chapter 13) must be vented to a location that will not cause inhalation of an unsafe
concentration of gas. Venting to a suitable exhaust system is typically required. Contact
EH&S Field Support for specific guidance. Venting to a building’s exterior may be acceptable
for flammable gases. Exceptions for small quantities or concentrations 6f gas may be approved
by EH&S.

In use, the activation of a safety relief device is a danger signal, like the blowing of a  fuse. The
system should not be put back mto operation until the cause of the over-pressurization has
been determined and corrected.

7.3.4 COMPONENT REQUIREMENTS

Pressure systems must be constructed of components rated for the intended service. Typically,
this means ductile metal tubing and rated pressure fittings that are compatible with the
contents of the system. Hoses and flexible tubing may be used, but addlnonal protective
measures may be required. See also Chapter 13, Gases.

‘Non-rated components, such as tygon tubing, surgical rubber tubing, hose barbs, RL fittings,
etc., are unreliable for pressure use and may not be used where failure could create a hazard.
However, such components may be used with low pressure inert gases, or in fume hoods
which could safely vent any leaks or ruptures.

7.3.5 BRITTLE COMPONENTS

Pressure systems (including vacuum systems) with brittle components will generally be
operated behind a barrier that can contain shrapnel from failed components. This includes

- systems with glass and quartz components. The use of safety glasses with side shields is
usually adequate for work around view ports and glass feed-throughs on vacuum systems.
Pressure systems with brittle components that must be operated without a barrier must have a
safety factor of at least 8 and must be specifically designated for such operation in the Safety
Note. The Safety Note is the Engineering Division mechanism for assuring safe design of
pressure systems. '

7.3.6 PRESSURE REGULATION

Pressure systems must have a reliable means of pressure regulation. All systems supplied by
compressed gas cylinders must be equipped with industry standard regulators. Itis
recommended that regulators be inspected and that regulator relief devices be set by the
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Facilities Department Regulator Shop. Specifically, the use of needle valves and other manual
flow controllers without pressure regulators is prohibited on gas cylinder systems.

7.3.7 PRESSURE SYSTEM DESIGN

Pressure vessels and systems are to be de51gned tested and mstalled in accordance with
applicable codes.

Research pressure vessels and systems often pose challenges that require a deviation from
-standard designs (e.g., target vessels with thin film windows that do not provide a safety
 factor of 4). In such cases, the design must provide equivalent personnel safety through
alternate means, and these alternate means must be analyzed and documented in the Safety
Note. General guidance for pressure system design is contained in Appendix A, Guidelines
for Responsible Designers, and additional guidance for utility systems and other facility
pressure systems is contained in Appendix B, Facility Pressure Systems.

Safety Note reqmrements are illustrated in the flow chart shown in Table 2. A template for
Safety Notes is provided in Appendix C. :

Excellent technical guidance for pressure system design is found in the DOE Draft Pressure
Safety Manual, Contact the Facilities Department for questions about conventional plant
systems and the Engineering Division for questions about research pressure vessels or

systems. '

7.3.8 PRESSURE SYSTEM INSTALLATION

Pressure systems may only be installed by competent personnel. For personnel who routinely.
install pressure systems, completion of the LLNL Course Intermediate Pressure Safety (HS-
5040) is recommended. Technicians from the Engineering Division and from the Maintenance
and Operations section of the Facilities Department are available to a551st with installation of
pressure systems.

Pressure systems operating at pressures greater than 20 Mpa (3,000 psig) gas or 35 Mpa (5,000
psig) liquid may only be installed by certified Pressure Installers. Contact the Facilities
Department Regulator Shop for assistance.
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Table 2. Documentation Guide for Pressure-Equipment Safety Notes.

Approved L. DOE-Contractor-
Commercial Abbreviations Designed, or Modified
Equipment « H& SM — Health & Safety Manual, PUB-3000 Commercial
- SN — Safety Note '
« SF — Safety Factor

+ M & O — Maintenance & Operations

Facilities
Covered

Off-site
Pressurized

NOTE:

This documentation guide is intended for
} equipment used at ambient temperature.
Special consideration should be given to
strength of materials, reactive fluids,
vibration, seismic safety, and/or
operation at elevated tempatures.

Radioactive, or
Irritant

Flammable
Contents

Inspected

1MPa (150 psig)
or liquid> 10 MPa (1,500 psig)
or stored energy> 75 kft-ib

(100 kJ)
0 No

Hydraulic
<35MPa (5 kpsig)

Documentation Requirements

: 1. No SN required (documented or hazards are iow).
2. No SN required but notify M & O. .
3. Requires DOT approval or DOE-SAN exemption.
4. SN required.
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7.3.9 PRESSURE TESTING AND INSPECTION

All pressure systems which include pressure vessels require testing, re-testing, and inspection
in accordance with the requirements of the Safety Note. (Exception: utility systems tested and
inspected in accordance with State of California Boiler and Pressure Vessel Safety Orders.)
Detailed procedures for pressure testing and inspection are given in Appendix D.

7.3.10 PRESSURE SYSTEM USE

A responsible user must be identified for each pressure system . This responsible user is
accountable for the safe use and maintenance of the equipment, and for assuring that all
training requirements have been met. Typically, this individual is the prmc1pa1 investigator or

researcher who is responsible for the overall effort.
14

7.4 LOW PRESSURE GAS SYSTEMS

Low Pressure Gas Systems are pressure systems operating below .1 Mpa gauge (150 psig) and
consisting only of regulator, tubing, gauges, valves and fittings. Low Pressure Gas Systems
represent the lowest hazard category of pressure systems at the Berkeley Lab

7.4.1 LOW PRESSURE GAS SYSTEM INSPECTIONS

Prior to initial operation, all Low Pressure Gas Systems must be inspected by the user. The
purpose of this inspection is to verify the suitability of the components, the quality of the
installation, and the absence of vessels or components that pose a serious hazard.

7.4.2 LOW PRESSURE GAS SYSTEM DOCUMENTATION

Low Pressure Gas Systems may be covered by a Safety Note or an Activity Hazard Document
(AHD), but such documentation is not required unless mandated by the hazards of the
contents. See description of documentation below.

7.4.3 TRAINING REQUIREMENTS FOR LOW PRESSURE GAS SYSTEMS

The user must complete the Berkeley Lab course Compressed Gas Safety (EHS—231) prior to use
of any pressure system ut111z1ng compressed gases.

7.5 LOW HAZARD PRESSURE SYSTEMS

7.5.1 GENERAL

Low hazard pressure systems consist of equipment with a low hazard level, 1nvolvmg routine
risks that are accepted as such by the general public.
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Low hazard pressure systems include:

* Low Pressure Gas Systems

¢ Air and inert gas systems to 1 MPa gauge (150 psig) and inert liquid systems to 10 MPa
gauge (1,500 psig), with a total stored energy of not more than 100 kJ (75,000 ft-1b).

To determine stored energy, see Appendix E.

¢ Utility systems to 2 MPa gauge (300 p51g) including water, compressed gas, natural gas,
butane, propane, and steam systems in compliance with Facilities Department standards.
These systems are inspected and maintained by the Facilities Department.

* Compressed gas cylinder manifolds assembled by the Facilities Department Regulator Shop.

 Unmodified, commercially-manufactured hydraulic systems to 35 MPa gauge (5,000 psig)
such as hydraulic presses, machine tools, and motorized vehicles, provided routine
inspection and maintenance are done.

¢ Department of Transportation (DOT) shipping containers supplied by regular commercial
suppliers.

* Air pressure tanks, boilers and certain other vessels inspected periodically in accordance
with the Unfired Pressure Vessel Safety Orders or the Boiler and Fired Pressure Vessel
Safety Orders of the State of California.

7.5.2 TRAINING REQUIREMENTS FOR LOW HAZARD PRESSURE SYSTEMS
The user must complete the Berkeley Lab course Compressed Gas Safety (EHS-231).

7.6 HIGH HAZARD PRESSURE SYSTEMS

Pressure systems that do not fall into the low hazard category are high hazard pressure
systems. Specifically, high hazard pressure systems include:

e All pressure vessel systems that contain irritant, toxic, infectious, and/ or radioactive fluids
at any pressure.

¢ All pressure vessel systems with oxygen or flammable contents.

¢ All pressurized equipment (including ASME-coded vessels that have been structurally
modified) that operates at gas pressures over 1 MPa gauge (150 psig) or at liquid pressures
over 10 MPa gauge (1,500 psig), or that contains over 100 k] (75,000 ft-Ib) of stored energy.

7.6.1 DOCUMENTATION REQUIREMENTS FOR HIGH HAZARD PRESSURE SYSTEMS

All high hazard pressure systems must be covered by an approved Safety Note or by
manufacturer’s documentation or certification that represents an equivalent degree of safety.
In borderline cases, an engineer shall review the manufacturer’s specification and ver1fy that
appropriate safety factors are present.
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A Safety Note documents the system’s engineering design and defines its operating parameters,
as well as pressure test procedures, to assure the safety of the system. For commercial systems,
the vendor’s documentation may be substituted for a Safety Note. Safety Notes or the
equivalent vendor’s documentation must be approved by the Engineering Division Director or
his or her designated Designated Pressure Engineer. A template Safety Note is provided in
Appendix C.

AnAHDis required for high hazard pressure systems when:

e The material contained in the pressure system is hazardous and requires an AHD (see also
Chapter 13, Gases, and the Chemical Hygiene and Safety Plan, PUB-5341). '

¢ The responsible designer has determined that the system poses pressure or process hazards
that demand an AHD.

AHD:s for pressure systems require approval by the Engineering Division Director or his or her
designee.

7.6.2 TRAINING REQUIREMENTS FOR HIGH HAZARD PRESSURE SYSTEMS

Personnel training requirements for high hazard pressure systems shall be reviewed and
agreed on by the user in conjunction with the EH&S Division pressure safety representative.
Prior to use of any high hazard pressure system, each user must also be trained in the
requirements contained in the AHD for the given system and in the operating requirements
contained in the Safety Note. Additional training requirements may be specified in the Safety
Note. _

7.6.3 OTHER REQUIREMENTS

Requirements for pressure testing, retesting, periodic maintenance of pressure systems, ,
barricades, use limitations, and special procedures may be contamed in the Safety Note or .
AHD for any given system.

- 7.7 VACUUM SYSTEMS

Vacuum systems that are back-filled from a pressurized supply must be equipped with a
pressure relief valve to assure that the system will not be subjected to pressures in excess of the -
MAWP. The MAWP of vacuum systems containing commercial glass view ports is limited to
3 psig, unless a higher MAWP has been determined and documented by the responsible
designer in a Safety Note. Pressure testing of new vacuum systems is not generally required.

7.8 (RYOGENIC SYSTEMS

The most severe hazard of cryogenic systems is the possible confinement of even small _
amounts of cryogenic liquid. Closed cryogenic systems will quickly become pressure systems

Revised 12/97 79 . PRESSURE SAFETY & CRYOGENICS



Health & Safety Manual, PUB-3000

‘when trapped cryogenic fluids warm up and cause pressure build-up. Any system that
contains valves or fittings that could possibly separate cryogenic fluid from a direct connection
with the atmosphere is a closed system.

7.8.1 REQUIREMENTS FOR CLOSED CRYOGENIC SYSTEMS

In addition to the requirements applying to all pressure Safety Notes, cryogemc systems must
have:

¢ Independent pressure relief devices for each component or segmént of tubing that can be
isolated by valves.-

e Independent pressure relief for each closed space that is in contact with cryogenic
temperatures (e.g., vacuum insulation spaces). This is because air may leak in, liquefy, and
accumulate in these spaces.

* Low temperature rating of relief valves or thermal isolation for relief valves to prevent ice
formation, which will disable the relief valve.

* Assurance of air exclusion for flammable cryogens and for cryogens capable of solidifying
air. _

* No préssurized components subject to low temperature embrittlement.

¢ Compatible shrink rates of materials.

¢ Adequate ventilation provisions in case of large scale spills or continuous venting. See
Chapter 13, Gases, for detailed requirements pertaining to oxygen deficiency alarms.

7.8.2 GENERAL REQUIREMENTS FOR LIQUID NITROGEN HANDLING

Small scale use of inert cryogenics that are not confined (e.g., the filling of cold traps with
liquid nitrogen) poses few hazards and does not require safety documentation. The following
rules apply to such use:

* Wear eye protection appropriate to the hazard. When pouring liquid nitrogen from a
- dewar, use safety glasses with side shields. However, when transferring liquid nitrogen
from a pressurized dewar, use face shields. :

* Wear loose fitting gloves (e.g., welding gloves) when working on systems with exposed
components at cryogenic temperatures to assure that skin will not freeze to cold pipes or
metal parts. Gloves need to be loose fitting so they can be thrown off readily if cryogen is
spilled into them. This assures that the cryogen will not be trapped against the skin. Small
spills of liquid nitrogen on the skin will evaporate without damage unless the liquid is
trapped against the skin.

* Do not use cryogens in unventilated spaces, such as closets or expenmental caves, without.
exhaust ventilation.
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* When transferring cryogen from pressurized dewars with hoses or tubing, be sure to verify
‘that there are pressure relief devices between all valves because it is easy to trap cryogen in
the transfer hose or in the tube between two valves. In such a case, the hose will rupture
and whip around out of control.

7.9 RESPONSIBLE PARTIES

7.9.1 DIVISION DIRECTORS

Division Directors are responsible for assuring that all pressure systems are designed,
assembled, and operated in accordance with the requirements of this chapter.

- 7.9.2 EH&S FIELD SUPPORT DEPARTMENT

The EH&S Field Support Department administers and maintains the Laboratory Pressure
Safety Program. The EH&S Field Support Department is also responsible for arranging the
Laboratory Pressure Safety Training Courses, and for mamtalmng copies of all AHDs and
Safety Notes. :

7.9.3 ENG'I_NEERING'DIVISION

The Engineering Division is responsible for reviewing and approving the design, fabrication,
installation, and testing of research pressure systems, including vacuum systems, as reqmred
by this chapter.

The Engineering Division is responsible for reviewing and approving pressure-system Activity
Hazard Documents (AHDs), which are written to assure that pressure operations are within
the design limitations of such systems. This is in addition to the normal review process for
AHDs, and it does not cover AHDs required for other reasons. :

7.9.4 ENGINEERING DIVISION DIRECTOR

The Engineering'Division Director is responsible for designating qualified engineers as
Designated Pressure Engineers to provide guidance on pressure vessel and pressure system
design, and to review such designs prepared by vendors and by Laboratory personnel.

‘The Engineering Division Director or designee is responsible for approving any Safety Notes
for pressure systems. .

7.9.5 FACILITIES DEPARTMENT ‘
The Facilities Department is responsible for the design, fabrication, installation, and testing of
all plant facility pressure equipment, as well as the requisite AHDs. '

The Facilities Department is respon51ble for maintaining a sufficient staff of qualified and
certified pressure installers, who are available to all groups at Berkeley Lab.
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7.9.6 DESIGNATED PRESSURE ENGINEER

Designated Pressure Engineers are experienced mechanical design engineers who have specific
knowledge pertaining to pressure safety and have been designated as Designated Pressure
Engineers by the Engineering Division Director. Designated Pressure Engineers are responsible
for:

¢ Completing the Berkeley Lab course Compressed Gas Safety (EHS-231) and the LLNL courses
Pressure Safety (HS-5030), High Pressure Safety (HS-5050), and Pressure Seminar for Engineers
(HS-5060) before undertaking review of pressure vessel or system design. (HS-5030 and HS-
- 5050 are prerequisites for HS-5060.)

¢ Providing advice and guidance to Berkeley Lab staff in matters pertaining to pressure safety.

* Reviewing and approving pressure related Safety Notes and AHDs on behalf of the
Engineering Division Director.

7.9.7 RESPONSIBLE DESIGNER |

The responsible deszgner a competent mechanical de51gner and usually a member of. the
Engineering Division, is responsible for:

d Developing or selecting a safe design in accordance with all applicable codes and standards.

* Specifying procurement, fabrication, installation, maintenance, testing, re-testing and
labeling requirements.

* Preparing all required Safety Notes.

- Completion of Berkeley Lab course Compressed Gas Safety (EHS-231) and of the LLNL courses
Pressure Safety (HS-5030), High Pressure Safety (HS-5050), and Pressure Seminar for Engineers (HS-
5060) is recommended before undertaking the design of a pressure vessel or system. (HS-5030
and HS-5050 are prerequisites for HS-5060.)

~

7.9.8 PRESSURE INSTALLER

- Pressure installers are usually technicians or mechanics in the Facilities Department who have
completed specialized training, and who have been designated and certified as such by their
Department Head. Pressure installers must complete the Berkeley Lab course Compressed Gas
Safety (EH&S 231) and the LLNL courses Pressure Safety (HS-5030), Intermediate Pressure Safety
(HS-5040), and High Pressure Safety (HS-5050). Pressure installers may be assigned to work for
responsible designers directly. _

7.9.9 RESPONSIBLE USER

The responsible user is the individual responsible for the safe use and maintenance of pressure
equipment, including re-testing of pressure systems in accordance with the requirements of
the Safety Note or AHD. Usually, this is the principal investigator or researcher who is
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responsible for the overall work. As a minimum, responszble users must complete the Berkeley
Lab course Compressed Gases (EH-231)

- For work at higher pressures, completion of the LLNL course Intermediate Pressure Safety (HS- .
5040) is recommended. For work with pressures in excess of 20 MPa (3,000 psig) gas or 35
MPa (5,000 psig) liquid, completion of the LLNL course High Pressure Safety (HS-5050) may be
required.

7.9.10 EMPLOYEES
Employees who work with compressed gas systems, must complete the Berkeley Lab course
Compressed Gases (EHS-231 ).

. Employees who work with pressure systems over 1 Mpa (150 psig) or with pressure vessel
systems at any pressure must review training requirements with the EH&S Division pressure
safety representative.

For work at higher pressures, completion of the LLNL course Intermediate Pressure Safety (HS-
5040) is recommended. For work with pressures in excess of 20 MPa (3,000 psig) gas or 35
MPa (5,000 psig) liquid, completion of the LLNL course High Pressure Safety (HS-SOSO) may be
required. _

7.10 TRAINING

7.10.1 BERKELEY LAB COURSE COMPRESSED GAS SAFETY (EHS-231)

Required for all employees using compressed gas systems.

7.10.2 LLNL COURSE PRESSURE SAFETY ORIENTATION/(HS-5030)

Prerequisite for:
¢ LLNL course Intermediate Pressure Safety (HS-5040)
* LLNL course High Pressure Safety (HS-5050)
e LLNL course Pressure Seminar for Eﬁgineers (HS-5060)

Recommended for responsible users.

Revised 12/97 7-13 ' PRESSURE SAFETY & CRYOGENICS



Health & Safety Manual, PUB-3000

7.10.3 LLNL COURSE INTERMEDIATE PRESSURE SAFETY (HS-5040) oo

Required for:
¢ Designated Pressure Engineers

e Pressure installers

Recommended (andbmay be required by a Safety Note) for:
* Responsible users for systems up to 20 MPa (3,000 psig) gas or 35 MPa (5,000 psig) liquid
» Employees operating systems up to 20 MPa (3,000 psig) gas or 35 MPa (5,000 psig) liquid

7.10.4 LLNL COURSE HIGH PRESSURE SAFETY (HS 5050)
Required for Pressure installers for systems operahng at pressures greater than 20 MPa (3,000
psig) gas or 35 MPa (5,000 psig) liquid.
Recommended (and may be required) for:
. Respon51ble users for systems operating at pressures greater than 20 MPa (3,000 psig) gas
or 35 MPa (5,000 psig) liquid ,
° Employees using systems operating at pressures greater than 20 MPa (3, 000 psig) gas or
35 MPa (5,000 psig) liquid
7.10.5 LLNL COURSE PRESSURE SEMINAR FOR ENGINEERS (HS-5060)
Required for Designated Pressure Engineers.

Recommended for responsible designers.

7.11 STANDARDS

¢ 29 CFR 1910.101, Compressed Gases--General Requirements

* 29 CFR 1910.102, Acetylene

¢ 29 CFR 1910.103, Hydrogen

¢ 29 CFR 1910.104, Oxygen

e 29 CFR 1910.110, Storage and Handling of Liquefied Petroleum Gases
. 29 CFR 1910.253, Oxygen Fuel Gas Welding & Cutting

¢ 29 CFR 1910.120(q), Emergency Response

* 29 CFR 1910 Subpart C, General Safety and Health Provisions

* 29 CFR 1910 Subpart I, Personal Protective Equipment
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* 29 CFR 1926.350, Gas Welding & Cutting
¢ 29 CFR 1926.55, Gases, Vapors, etc.

¢ 29 CFR 1926.153, Liquefied Petroleum Gas
- o 29CFR 1926.306, Air Receivers

29 CFR 1926 Subpart C, General Safety and Health Provisions

¢ 49 CFR 171 - 179, Storage & Transportation Guidance

e CAC Title 24, Part 9, California Fire Code, Article 49, Welding & Cutting

e CAC Title 24, Part 9, California Fire Code, Article 74, Compressed Gases

e CAC Title 24, Part 9, California Fire Code, Article 80, ﬁazardous Materials

e CAC Title 24, Part 9, California Fire Code, Article 51, Semi-conductor fabrication -
* CAC Title 24, Part 9, California Fire Code Article 82, Liquefied Petroleum Gas

. 29 CFR 1910, OSHA General Industry. Standards

¢ 29 CFR 1926, OSHA Construction Industry Standards

¢ CFC Article 74, Compressed Gas

¢ CFC Article 80, Hazardous Materials '

e 29 CFR 1910.169, Air Receivers

¢ 29 CFR 1910.106 (b) (1) (v)

e 29 CFR 1910217 (b) (12)

* Title 8 Industrial Relations, State of California Adrmn Code Part 1, Chapter 4, Subchapter 1
Unfired Pressure Vessel Safety Orders

e 29 CFR 1910.101 (Compressed gases - general requirements) Pressure Relief Device
o CGA pamphlet 5-11-1963 and 1965 addenda =
¢ CGA pamphlet S5-1.2-1963, Pressure Relief

" o Title 8, Industrial Regulations, State of California Administrative Code, Part 1, Department of
Industrial Relations, Chapter 4, D1v1510n of Industrial Relations, Subchapter 1, Unﬁred
Pressure Vessel Safety Orders

7.12 RELATED PUB-3000 CHAPTER

. Gasas (Chapter 13)
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7.13 REFERENCES

Berkner, Klaus, Chemical Hygiene and Safety Plan, Lawrence Berkeley Labofatory, PUB-5341,
1992 _ '

Compressed Gas Association Pamphlet P1, Safe Handling of Compressed Gas in Containers

Scott, L. E., Advances in Cryogenic Engineering, Vol. 9, 1963, Neck Plug Hazards in Cryogenic
Shipments

American National Standards Institute (ANSI) B31, Piping Code

American National Standards Institute (ANSI) B57.1 and Compressed Gas Association
(CGA) V-1, Compressed Gas Cylinder Valve Outlet and Inlet Connections

American Society of Mechanical Engineers, New York, ASME Boiler and Pressure Vessel

Code

Compressed Gas Association (CGA) V-7, Standard Method for Determining Cylinder Valve
Outlet Connections for Industrial Gas Mixtures

DOE Draft Pressure Safety Manual (Guidance only.)

7.14 APPENDICES

Appendix A: Design Criteria for Responsible Designers
Appendix B: Facility Pressure Systems

Appendix C: Safety Note Template

vApp'endix D: Pressure Testing and Inspection
Appendix E: Stored Energy of a Pressurized Gas Vessel
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APPENDIX A. DESIGN CRITERIA FOR RESPONSIBLE DESIGNERS

The following criteria apply to all pressure systems designed at Berkeley Lab. These criteria
are intended to supplement required codes and standards and do not provide exemptions
from more stringent code requirements.

1. GENERAL

The MAWP must be stated on all pressure-system (and pressure-vessel) assembly drawings.

2. RELIEF DEVICES

The following requirements apply:

* Pressure relief devices are required for all systems unless the supply pressure is inherently
limited to less than the MAWP of the lowest rated component. Primary relief devices (relief
valves or rupture disks) must be set at no more than the MAWP. Secondary or back-up
relief devices are encouraged. They may be set at up to 120% of MAWP. The capacity of the
pressure relief device must be calculated for systems containing pressure vessels and '
systems with potentially reactive contents. For pressure vessels, relief capacity must be
sufficient to vent the contents of the vessel without exceeding the MAWP by more than 10%
under all conditions. For systems with potentially reactive contents, the pressure relief
device must be capable of venting the contents of the vessel without exceeding the MAWP
by more than 10% when the contents undergo an exothermic reaction at the fastest possible
rate. -

~ ® When the pressure of an evacuated vacuum vessel is raised to the level of atmospheric
pressure with a pressurized-gas source, a relief device must be installed between the gas
source and vacuum vessel.

* Berkeley Lab personnel are not permitted to set, seal, or stamp relief deyices on utility water
boilers, steam boilers, and compressed-air receivers that are under the jurisdiction of the
State of California.

Only authorized Facilities Maintenance technicians and other specifically authorized persons
are permitted to set and seal adjustable relief devices on noncoded pressure vessels and
systems. S '

3. PIPE AND TUBING .
The following requirements apply. See also Chapter 13, Gases.
Use flexible nonmetallic hose only when it is impractical to use rigid metal pipe or tubing.

e Keep hose lengths as short as possible, protect them from mechanical damage, and anchor
the ends to prevent whipping in case of hose or hose-fitting failure.
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* Avoid sharp hose bends, and do not bend hoses more sharply than recommended by the
manufacturer.

* Replace or repair any hose showing leaks, burns, wear, or other defects.

* Do not use nonmetallic hose on flammable, toxic, and/or radioactive gas systems. (Gases
tend to permeate nonmetallic hose.)

¢ On liquified-gas systems, ensure that all terminal-block (liquid-withdrawal) valves are rated
above the vapor pressure of the liquid gas at 38 C (100 F) or that a properly set relief valve is
permanently installed on the outlet side of each terminal-block valve. .

-» All work on pressure equipment requiring a Safety Note must be performed by trained
personnel under the direction of a responsible designer or responszble user.

o All systems must be securely fastened to resist seismic forces.

* For gas systems, use gauges graduated to about twice the MAWP of the system; for hqmd
systems, use gauges graduated to at least the test pressure.

e Calibrate pressure gauges, switches, and other devices through 120% of their maximum

~ operating points. These devices must be capable of withstanding the operational and
emergency, temperatures of the system, and their material must be compatible with the
system fluid.

* When large pressure gauges (over 100 mm in face diameter) are used on gas systems with
MAWPs over 1.4 MPa (200 psig) or on liquid systems over 140 MPa (20,000 psig), they must
be of a special safety-type design. Such gauges have shatterproof faces, solid fronts, and
blow-out or generously vented cases. If such a gauge is not installed, operators must be
protected by a Lexan safety shield securely mounted over the existing gauge face.

- * Protect a gauge subject to pressure surges or cyclic pulses by installing a needle valve or
orifice for damping.

* Ensure that there is no oil in gauges used on gas systems. This i is important on oxygen
systems because hydrocarbons and oxygen can combme exploswely Clean all gauges to be
used on high-purity gas systems.

¢ Equip every flammmable-gas drop or regulator-hose connection with a flash arrester or a
check valve, a pressure gauge, and a shut-off valve. If the flammable gas is to be (or could
be) cross connected with oxygen or compressed air, a flash arrester must be installed in the
flammable-gas line and a check valve in the oxygen or compressed-air line.

¢ Equip all oxygen drops with a check valve. This applies to all single- and multiple-station
installations and portable equipment.

4. PRESSURE-SYSTEM INSPECTION

The responsible designer must review newly completed preséure vessels and systems.to
ensure that they are free from manufacturing defects.
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5. SAFETY MARKINGS AND SIGNS

Experimental pressurized gas equipment operating at pressures greater than 3-1/3 MPa (500
psig) must be pamted yellow, must have the operating pressure clearly marked thereon, and
" must bear the sign: “DANGER, HIGH-PRESSURE EQUIPMENT.”

¢
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Table A-1. Pressure Vessels in Pressure Range of 1/10 to 34 MPa (15 to 5,075 psig).

stamped and operate with inert fluid.

Title Design Notes Safety Note Required
HAZARD CATEGORIES FOR PRESSURE EQUIPMENT i
Low-Hazard Pressure Equipment
Air and inert gas systems. Maximum Allowable Working Pressure (MAWP) upto | No
1 MPa (150 psig).

Inert liquid systems. MAWP up to 10 MPa (1,500 psig) and energy < 100 kf. | No

Utility systems: water, gas, butane, propane, and steamare | MAWP up to 2 MPa (300 psig). Refer design to Facilities

to be designed to Plant Engineering Department standards. Department.

Compressed-gas cylinder manifolds assembled by the Comply with Chapter 13, Gases. No

Regulator Shop.

Manifolds on tube banks and tube trailers. Periodic retest required if rated at 20 MPa (3,000 psig). _] Yes if > 20 MPa (3,000 psig).

Unmodified ASME pressure vessels that are ASME code Low hazard when operating with less than 1 MPa Yes if > 1 MPa (150 psig) gas,

(150 psig) gas pressure, less than 10 MPa (1,500 psig)
liquid pressure, or less than 100 k] stored energy.

Refrigeration systems that comply with ASME and Air
Conditioning and Refrigeration Institute (ART) codes.

> 10 MPa (1,500 psig) liquid, or if
> 100 k].

No

Pressure vessels DOT stamped used to supply and transport
fluids.

Retest per Federal Regulation, CFR~49, Transportation,
arts 100-199..

No

Air pressure tanks, LPG tanks, anhydrous-ammonia tanks,
and fired steam boilers (M&O inspects LBNL air pressure
tanks and boilers. Materiel Management, Industrial Gas
Section, ensures that vendor-owned LPG and anhydrous-

ammonia tanks are inspected).

Inspect periodically in accordance with Unfired
Pressure Vessel Safety Orders or Boiler and Fired
Pressure Vessel Safety Orders of State of California.

Responsible user must notify M&O
before installing.

tools, and the like).

MAWP up to 3¢ MPa (5,075 psig). Periodically

High-Hazard Pressure Equipment

and/or radioactdve fluids.

Unmodified commercially manufactured hydraulic systems No
(used on hydraulic presses, motorized vehicles, machine inspected and maintained by user.
Containing hazardous materials or pressures. Must be reviewed by the Engineering Division
Director or his or her designee.
Vessels and systems containing irritant, toxic, infectious, EH&S approval required. Yes, except where LBNL Gas -

System Inspection Certificate is
allowed

Vessels and systems containing oxygen or flammable fluids.

Yes, except where LBNL Gas
System Inspection Certificate is
allowed

Vessels and systems operated at gas pressures over 1 MPa or

liquid pressures over 10 MPa or for systems that contain

more than 100 k] isentropic energy, including structurally
modified ASME-coded vessels.

Yes

PRESSURE VESSEL DESIGN

Pressure vessels within the scope of ASME codes must
comply with the code except for Research Pressure
Vessels approved by the Engineering Division

Director or his or her designee.

CONTAINMENTS FOR PRESSURE VESSELS

Yes

Outer protective vessel enclosing gas pressurized vessels
containing hazardous fluids.

Designing Safety Factors

Containment vessel for a contained pressure vessel made of
ductile material.

Design for a safety factor of 4 to ultimate stress.

Yes

Containment vessel for a contained pressure vessel made of
brittle material.

Design for a safety factor of 8 to ultimate stress.

Yes

Testing and Labeling

Pressure test to 1.5 times the maximum permissible
equilibrium pressure. No leak > 1.0 E-08 atm cc/sec
Tmitted.

Fix label showing working pressure
and operating temperature range.

PRESSURE SYSTEM REQUIREMENTS

Show MAWP on all assembly drawings.

Yes

Relief Devices

Requirements of Chapter 7 apply.

Pipe and Tubing,

Requirements of Chapters 7 and 13 apply. .

Piping for nonflammable fluid.

Pressure Test to 1.5 imes MAWP or 1 MPa (150 psig),
whichever is greater.

Piping for nonflammable cryogenic fluid surrounded by a
] vacuum jacket.

Test to 1.5 times maximum allowable differential
working pressure.

Flexible Nonmetallic Hose

Not recommended, must be approved by a Designated
Pressure Engineer. .

Pressure Gauges

Calibrate gauges to at least 1.2 times MAWP.

Gauges for gas systems.

Use gauges graduated to about 2 times MAWP.

Gauges for liguid systems,

Use gauges graduated to at least the test pressure.

Safety-type gauges for gas systems. .

Use safety-type gauges when gauge is over 100 mm in
diameter and graduated to over 1.33 MPa (200 psig).

Safety-type gauges for liquid systems.

Use safety-type gauges when gauge is over 100 mm in

diameter and graduated to over 133 MPa (20,000 psig).
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APPENDIX B. FACILITY PRESSURE SYSTEMS

The following information applies to utility systems and other Facility pressure vessels and
systems.

-~ 1. GENERAL

The safety requirements for Plant-Facility utility unfired or fired pressure vessels and boilers
have been defined earlier in tlus chapter and by the State of California Adnumstratlve Codes,
-as described below.

2. UNFIRED PRESSURE VESSELS

Requirements for unfired pressure vessels are contained in:

‘State of California Administrative Code

Title 8: Department of Industrial Relations

Part 1: Department of Industrial Regulations
Chapter 4: Division of Industrial Safety ‘
Subchapter 1: Unﬁred Pressure Vessel Safety Orders

The Safety Orders of this subchapter of Title 8 establish minimum standards for the following:
¢ The design and construction of all unfired pressure vessels for plant-facility pressure

systems.

e The 1nstallat10n operation (including issuance of permits), inspection, and repair of air-
pressure tanks and liquified-petroleum-gas (LPG) tanks.

¢ The design, construction, repair, or alteration of storage tanks for liquified natural gas (LNG)
at 1/10 MPa (15 psig) or less.

* The installation, use, and repair of anhYdrous-ammonia tanks.

¢ The design and construction of pressuré vessels for storing and dispensing natural gas for
motor fuel and of motor-fuel tanks installed on vehicles not licensed to travel on highways.

* The installation, use, and repair of natural-gas vessels and systems that are not a part of
hazardous research equipment.

The Safety Orders of subchapter 1 of Title 8 are not applicable to the following:

* Pressure vessels that are under the jurisdiction and inspection of the United States
Government that are specifically exempted by the Labor Code.

¢ Pressure vessels, except for LNG tanks, that are sub]ect to an internal or external pressure of
not more than 1/10 MPa (15 psig) with no limitation on size, and vessels having an inside
diameter less than 6 in, with no limitation on pressure. (However, such vessels must be
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designed and constructed in accordance with recognized standards, when applicable, or in
accordance with good engineering practices concerning pressure-vessel design, with a safety
factor of at least 4, and must be fitted with controls and safety devices necessary for safe

operation.)

» Natural-gas vessels and installations subject to the jurisdiction and inspection of the
California State Public Utilities Commission, Department of Transportation, or Highway
Patrol; air-brake tanks installed on vehicles, including trucks, buses, trains, and streetcars, .
that are operated by any person, firm, or corporation subject to the jurisdiction and
inspection of the Public Utilities Commission, the Department of Transportation, or the
Highway Patrol.

The following vessels must be constructed, inspected, and stamped in accordance with the
appropriate American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code section.

. Air-pressure tanks

LPG tanks

¢ Anhydrous-ammonia tanks

All Plant-Facility pressure vessels

LNG tanks for low-temperature storége at 1/10 MPa (15 psig) or less must be designed,
constructed, inspected, and certified in accordance with American Petroleum Institute (API)

» Standard 620.

LPG vaporizers having a volume greater than one U.S. gallon must be constructed in
accordance with the State of California Boiler and Fired Pressure Vessel Safety Orders, Title §,

Subchapter 2.

State of California Permits to Operate are required for LPG tanks and for air tanks larger than
0.04 m3 (1.5 ft3) Wlthm relief valves set to open above 1 MPa (150 psig).

3. BOILERS AND FIRED PRESSURE VESSELS

Requirements for boilers and fired pressure vessels are contained in:

State of California Administrative Code

Title 8. Industrial Relations

Part 1. Department of Industrial Relations

Chapter 4. Division of Industrial Safety

Subchapter 2. Boiler and Fired Pressure Vessel Safety Orders

The Safety Orders of this subchapter of Title 8 establish minimum standards for the design,
construction, installation, inspection, operation, and repair of (1) all power boilers, including
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nuclear power boilers, (2) all low-pressure boilers and high-tempefature-water boilers, and
(3) any other fired pressure vessels in California not specifically exempted from these Orders.

These Safety Orders are not applicable to (1) boilers and fired pressure vessels under the
jurisdiction of and inspected by the United States Government, (2) boilers and fired-pressure -
vessels used in household service, and (3) boilers used exclusively to operate highway
vehicles, including automobiles.

4. DESIGN AND CONSTRUCTION

All new power boilers, high-temperature water boilers, and low-pressure boilers must be
constructed, inspected, and stamped in full compliance with the ASME Boiler and Pressure
Vessel Code. '

- Pressure vessels not included in the scope of the ASME Boiler and Pressure Vessel Code must
be designed and constructed in accordance with good engineering practice , with a safety
factor of at least 4, so that they can accommodate the pressures and temperatures required of
them. “Good engineering practices” as defined in this chapter encompasses details of design
and construction that are at least as safe as those required by the rules in the ASME Boiler and
Pressure Vessel Code, including those rules covering shop inspection. :

State of California Permits to Operate are required on all boilers and fired-pressure vessels
except for ' '

* Low-pressure boilers.

¢ Miniature boilers.

¢ High-temperature water boilers.

* Boilers, including forced-circulation boilers, in which none of the following is exceeded: 9.29
m2 (100 ft2) of heating surface, 0.41 m-(16-in) steam-drum inside diameter, 2/3 MPa (100-
psig), MAWP, 35-gal normal water capacity, and 400,000-Btu/hr burner power input.
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APPENDIX C. SAFETY NOTE

A Berkeley Lab Safety Note is generally used to document engineering calculations or tests of
specific equipment or activities where there is a safety concern. The following guidelines have
been prepared to assist in writing Safety Notes for pressure vessels and pressure systems.

In preparing a Safety Note, consider the following:

L

Description

Hazards

Calculations

Tests and/or Cerﬁﬁcétions

Labeling

Associated Procedures

References |

Signature Authority

Distribution (see Safety Note Template title page)
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(Appropriate Department Title) Safety Note

Title

Safety N ote Serial Number:

Date:

Prepared by:

Responsible Designer

Reviewed by:

Project Mechanical Engineer, Physicist, etc.

Approved by:

Standard Distribution:

Author

EH&S Field Support Department

Project Mechanical Engineer, Physicist, etc.
Engineering Division Director

- Responsible User

Appropriate Safety File

Engineering Division Director or Designee
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A. DESCRIPTION
What kind of vessel is it? What is its configuration? Its size?
What will be its use? |

What are the vessel’s pressure ratings, Maximum Allowable Working Pressure (MAWP), and
Maximum Operating Pressure (MOP)?

Is it an ASME-coded vessel?

What are its operating temperature and environment?
Is the vessel DO'i‘-approved? "

Are there drawing nux.ﬁbers or sketches of the vessel you can cite?

Where will the vessel be located? Building Room

Who will be the responsible experimenter or user?

From the above description, could a person find this vessel or system several years from now?
B. HAZARDS

What are the hazards in using this vessel?

What is the stored energy (in gas-filled vessels)?

Is a flammable, cryogenic, radioactive, toxic and/or corrosive material involved? Identify the
material and the amount used in the equipment, etc. :

What happens if a loss of power, coolant, instrument, a_ir, etc., occurs?

What can be done to eliminate or lessen the hazards—e.g., hoods, barricades, protective
clothing, design, special operating procedure?

C. CALCULATIONS
What are the design specifications of the vessel?
What are the material specifications?

Are materials certifications required?
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Include calculations for the MAWP (see ASME Boiler and Pressure Vessel Code, Section VIII,
Division 1, UG-98). : .

Where applicable, show calculations for parameters such as:
Weld shear stress
Tensile stress on bolts, plates, etc.
Hoop stress
Thread shear
Safety factors
All components rated at or above MAWP do not require calculations. | | \
Cite manufacturers’ ratings, ;tores-catalog ratings; and identifications.
Show calculations for barricades or shields, if used.
D. PRESSURE TESTING
All pressure testing requires a procedure. Use this section to write the test procedure. -Spec\ify:
barricade requirements, test sequence, test pressure, test fluid, test temperature, hold time, and

acceptance leak rate. Record actual test procedure and results.

Is a retest procedure required? Is it different from the original procedure? Should the
frequency of inspection or retest be specified? '

E. LABELING

Attach a copy of the completed LBNL Pressure Tested label here.

LBL PRESSURE TESTED
DWG. NO. I
§SAFETY NOTE NG
WORKING PRESS. I PS|
WORKING FLUID IS

WORKING TEMP. I °+
REMARKS I
TEST NUMBER IR
BY NN DA TE I

!
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F. ASSOCIATED PROCEDURES L

List all procedures to be read and understood by all personnel operating the equipment.
G. REFERENCES

List the references you have cited in your Safety Note.

H. SIGNATURE AUTHORITY AND DISTRIBUTION

The signature authority and standard distribution are shown on the sample title page.

Distribute the Safety Note to others having safety responsibility for this equipment, such as
Building Managers, Division Safety Coordinators, and Area Operations Management.

)
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APPENDIX D. PRESSURE TESTING AND INSPECTION

1. GENERAL

Whenever practical, pressure vessels and systems should be sent to the Facilities Maintenance
Technician Shops (Building 76, ext. 7669) for pressure testing. When this is not practical, the
vessel or system must be tested in accordance with the in-place pressure testing procedures
described in Section 2, below. Pressure tests performed at Berkeley Lab must be conducted by
a certified pressure installer, and must be observéd (or conducted) and certified by the
Engineering Division Director or his or her designee.

A summary of pressure-vessel and pressure-system testihg is given in Table D-1.

~ The person who certifies the test must complete the Pressure Test Record form (Fig. D-1) and
“then attach an “LBNL Pressure Tested” label (Fig. D-2) to the vessel or system if it has passed

the test.

Table D-1. Summary of Pressure-Vessel and Pressure-System Testing.

Testing of pressure vessels and systems in the pressure range of 15 to 20 MPa (3000 psig). Set pressure-relief device no
higher than the Maximum Allowable Working Pressure (MAWP). Pressure Test Record and LBNL Pressure Tested Label
are required. _

Title ' ] Pressure Test
Pressure Vessels (Testing) - _
Pressure vessels for low-hazard systems. See Table A-1for | Hydrostatic test to 1.5 times MAWP or pneumatic test to 1.25
definition. times MAWP. Pneumatic test only if electrical or research

requirements prohibit hydrostatic test. Use an inert liquid.

Pressure vessels for high-hazard systems. See Table A-1 for | Test to 1.5 times MAWP with inert liquid (preferred) or
definition. _ _ gas. Reinspect and retest at MAWP as specified in Safety
Note or AHD. Reproduce special temperature conditions

or cycles as closely as possible.
Pressure Systems (Testing) :

Pressure sys