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I ntroduction

The Secretary of Energy’s Office of
Independent Oversight and Performance
Assurance (OA) conducted an inspection of
environment, safety, and hedth (ES&H) atthe U.S.
Department of Energy (DOE) Pacific Northwest
National Laboratory (PNNL) during November
and December 2003. The inspection was
performed by the OA Office of Environment,
Safety and Health Evaluations.

The DOE Office of Science (SC) is the
cognizant secretarial office for PNNL and has
overall Headquarters line management
responsibility for programmatic direction and
ES&H at PNNL. At the site level, the DOE
Richland Operations Office (RL) reports to the
DOE Officeof Environmental Management (EM)
and currently has line management responsibility
for operations and ES&H at PNNL.

Aerial View of PNNL

Within RL, the Associate Manager for Science
and Technology (AMT) performs most DOE line
management functions involving PNNL.
However, DOE line management responsibility for
PNNL is currently in transition. On December 5,
2003, the Office of the Secretary of Energy
approved establishing the Pacific Northwest Site
Office (PNSO) as an SC Site Office to provide
direction to and oversee PNNL. Accordingto SC
plans, which are currently under review by the
Office of the Secretary of Energy, AMT and other
RL individuals will transfer to the new PNSO on
December 14, 2003, which will report directly to
SC and will receive support primarily from SC
support officesin accordance with the ongoing SC

reorganization. The Head Contracting Authority
and Chief Financia Officer are expected to be
reassigned from RL to the SC Office of the Deputy
Director for Operations (SC-3) and the Oak Ridge
Operations Office, respectively, within the next
couple of months.

PNNL is operated by Battelle Memorial
Institute (BMI), under contract to DOE. A new
laboratory director was selected on April 1, 2003.
The new director has expressed a strong
commitment to ensuring that safety is integrated
into al work activities. The DOE/BMI contract
includes provisions that address the approach to
DOE line management oversight of PNNL.
Specifically, the contract addresses the principles
of contract management issued by the Under
Secretary for Environment, Science, and Energy
in 2002, such asrequiring contractor accountability
for ES&H performance. Contractor self-
assessments and quantitative performance
measures are also to be used as mgjor elements
of monitoring and evaluating performance.

PNNL isamulti-program nationa laboratory
that delivers solutions to science and technology
challenges across al four of the DOE missions.
As afederaly funded research and development
(R&D) center, PNNL performswork for most of
the DOE program offices and other Federal
agencies. PNNL isalso aconsolidated |aboratory
with both private (BM1) and government facilities.
One-third of the facilities are located in the 300
Area of the Hanford Site, near Richland,
Washington. PNNL has one Category 2 nuclear
facility—the Radiochemical Processing
Laboratory (RPL)—and a number of radiological
and industrial facilities comprising a total of 2.1
million square feet. The PNNL activities include
R&D in a wide variety of areas, including
fundamental science, computational science,
energy, environment, hedlth and safety, information
technology, national security, and nuclear
technology. PNNL aso operates and maintains
theresearch facilitiesand performs various support
activities, such as facility maintenance and
congtruction. PNNL activitiesinvolve avariety of
potential hazards that need to be effectively
controlled, including exposure to radiation,




radiologica contamination, chemicas, biologica agents,
hazardous materials, and various industrial hazards.

Throughout the evaluation of ES& H programs, OA
reviewed the role of DOE organizations in providing
direction to contractors and conducting line
management oversight of contract activities. OA
evaluations emphasized contractor self-assessments,
including issues management, and DOE line
management oversight in ensuring effective ES&H
programs. In reviewing DOE line management
oversight, OA focused on the effectiveness of RL and
AMT in managing the PNNL contract, including such
management functions as setting expectations, providing
implementation guidance, monitoring and assessing
contractor performance, and monitoring the quality of
contractor self-assessments.  Similarly, OA focused
on the effectiveness of the contractor management
system and self-assessment programs.

The purpose of the ES& H inspection wasto assess
the adequacy and effectiveness of sel ected aspects of
ES& H management as implemented by PNNL under
the direction of RL/AMT. The OA inspection team
used a selective sampling approach to determine the
effectivenessof RL/AMT and PNNL inimplementing
DOE ES& H performance expectations. The approach
involved examining selected ingtitutional programsthat
support the integrated safety management (I1SM)
program and implementation of requirements in
selected PNNL organizations, facilities, and activities.

The ES&H inspection was organized to evaluate
selected aspects of the ISM program:

* RL, AMT, and PNNL implementation of selected
ISM guiding principles, including safety-relaed roles
and respongibilities (ISM Guiding Principle#2) and
identification of safety standards and requirements
(ISM Guiding Principle #5). The processes for
implementing suspect/counterfeit item (S/CI)
reguirements were a focus area.

* RL, AMT, and PNNL feedback and continuous
improvement systems, including the use of selected
performance measures.

* PNNL implementation of the core functions of
safety management for selected facility support
activities and R&D activities. Facility support
activitiesthat werereviewed included construction,
maintenance, electrical work, welding,
maintenance, waste management, and
subcontractor activities. R&D activitiesreviewed
included:

» Hot cell work and laboratory activitiesat RPL
performed by the Radiochemica Sciencesand
Engineering group, which iswithin the Process
Science and Engineering Division of the
Environmenta Technology Directorate (ETD)

» Chemical and biology experiments at the
Environmental Molecular Science Laboratory
performed by PNNL and external users

= Biology experiments on molecular and cell
processes involving chemical and physical
agents, performed by the Fundamental
Sciences Directorate and the ETD at Building
3L

Building 331

* Functiondity of a selected essentia system—the
radioactive exhaust ventilation system (REVS) at
the RPL— including the unreviewed safety question
process.

During thereview of these programsand activities,
OA devoted particular attention to selected ES&H
requirements, including work control processes, S/CI
controls, subcontractor ES&H controls, radiological
work planning and permits, radiological controls,
assessment and control of hazardous chemicals, injury
and illness record keeping, facility maintenance,
electricd work, welding, and congtruction. Inreviewing
management systems, OA examined both the current
operationsand SC, RL, and AMT plansfor trangtioning
to the PNSO office.

Section 2 provides an overal discussion of the
review results for the PNNL ES&H programs,
including positive aspects and weaknesses. Section 3




provides OA’s conclusions regarding the overall
effectivenessof RL/AMT and PNNL management of
the ES&H programs. Section 4 presents the ratings
assigned during this review. Appendix A provides
supplemental information, including team composition.
Appendix B identifies the specific findings that require
corrective action and follow-up. Appendix C presents
the results of the review of selected guiding principles

of ISM. Appendix D presentstheresults of thereview
of the RL/AMT and contractor feedback and
continuous improvement processes. Appendix E
provides the results of the review of the application of
the corefunctionsof ISM for the PNNL R&D activities
and facility support activities. Theresultsof thereview
of essential system functionality are discussed in

Appendix F.




Results

2.1 Positive Attributes

Severd positive attributes were identified in
the AMT and PNNL implementation of ISM.
Work activities, particularly those involving higher
hazards, were performed with a high regard for
safety, and engineering controls and environmental
programs were effective.

SC, EM, RL, and AMT are effectively
coordinatingtheir effortstofacilitateasmooth
transition to the PNSO. AMT is performing
most of the functions that will be performed by
PNSO. SC, EM, and RL have identified the RL
resources that will transfer to PNSO and the SC
Service Center. Plans have been developed that
providefor aphased trangtion. The OA inspection
did not identify any DOE line management
oversight functionsthat were not being performed
whilethetransition isawaiting senior management
approval. However, the transition has encountered
significant delays and thus the intended benefits
(e.g., clearer lines of responsibility and
accountability) associated with the transition are
not yet being redized.

Most work activities at PNNL were
performed with a high regard for safety.
Although some weaknesses in identification and
implementation of controls were identified (see
below), PNNL managers, staff, support personnd,
and workersdemonstrated ahigh regard for safety.
Management was engaged and knowledgeable
about hazards and safety in their areas of
responsibility. The workforce was competent and
experienced. Workerswereinvolved in safety and
indicated that PNNL management was supportive
of safety. PNNL actively participatesin the DOE
voluntary protection program and has achieved Star
status. The use of facility core teams, deployed
staff, cognizant space managers, and the building
management concept has hel ped ensure that safety
is integrated into line management and that the
activities of multiple organizations can be
coordinated and controlled in PNNL laboratories.
PNNL makes good use of electronic tools, such
as the Standards Based Management System
(SBMYS), Integrated Operating System (I0OPS), and

Electronic Prep and Risk (EPR), to provide
information to staff and facilitate development of
hazards analysis and permits. For many activities,
including higher hazard activitiesand most Facilities
and Operations (F& O) activities, clear procedures
are in place and effective controls have been
identified and implemented. PNNL has developed
effective processes for the flowdown of
requirements to subcontractors and implementing
S/CI requirements.

Institutional and facility-specific
environmental protection and waste
management programs are effectively
implemented. Thedeployment of environmental
compliance and field services representatives to
the R& D and F& O organizations has ensured that
sufficient environmental and waste management
expertise is available in the PNNL facilities and
programmatic activities. In addition, PNNL has
been proactive in using International Standards
Organization (1SO) 14001 as the basis for its
environmental management system, and has been
certified by an independent externa organization.
Further, the PNNL pollution prevention program
has been effective, and PNNL hasreceived several
awards for its pollution prevention efforts. For
example, PNNL received the White House
“Closing the Circle Award” for being a good
steward of natural resources for the Green
Custodia Products Initiative.

2.2 Items for Management
Attention

Although many aspects of ISM at PNNL are
effective, PNNL hazards analysis and control
processesfor some lower-hazard activities are not
sufficiently rigorous or documented and the REVS
design has not been adequately verified. RL, AMT,
and PNNL feedback and improvement programs
are not always effective in ensuring that
management expectations and ES&H
requirements are effectively implemented,
monitored, and improved.

RL, AMT, and PNNL feedback and
improvement processes are not sufficiently




effective in identifying and correcting ES& H
deficiencies. Although a significant number of
inspections are performed, PNNL'’s salf-assessment
program is not sufficiently rigorous to consistently and
effectively evaluate ES&H programs and measure
performance. In addition, there are weaknesses in
PNNL issues/corrective action management processes
that hinder effective management evaluation of
performance issues. As a result, some readily
observable deficiencies are not being identified, and
corrective actions for identified deficiencies have not
always been implemented and verified to be sufficient
to preclude recurrence. Further, PNNL is not always
conducting sufficient investigations of injuries and
illnesses to ensure that root causes are identified and
appropriate corrective actions and recurrence controls
are identified and implemented. RL and AMT have
not always been effective in achieving correction of
previoudly identified deficiencies in the PNNL self-
assessment and corrective action management
programs.

PNNL hazardsanalysisand control processes
are not implemented with sufficient rigor at the
activity level to ensure that some hazards are
effectively addressed, particularly for lower risk
activities. PNNL chemica use documentation and
implementation of processes for identifying and
controlling chemical hazards (i.e., |OPS, the Chemical
Management System, and chemica use permits) do
not always ensure sufficiently tailored hazard controls
(i.e., specific personal protective equipment
requirements and hazard communications) such that
appropriate protection is provided to the workers as
required by SBMS. Worker exposure assessments and
ventilation surveys are not being performed asrequired
by the Occupationa Safety and Health Administration
and DOE Order 440.1A to provide assurance that

worker exposures are maintained below regulatory
compliance levels. In most instances, controls were
effectively identified and implemented in higher hazard
facilities/activities, but hazards analysis and control
processesfor somelower hazard activities are not well
defined and other controls were not implemented with
sufficient rigor. Asaresult, needed controls were not
in place for some PNNL R&D and F&O support
activities.

RL and PNNL have not adequately
demonstrated that the REVS at the RPL will
perform its safety function for some credible
accident scenarios. The amounts of radioactive
materia inthe RPL arelimited and theREV Sdesignis
generally robust. However, there are several
fundamental design weaknesses in REV'S that could
prevent the system from performing itsintended saf ety
function under certain accident conditions that are not
adequately reflected in the documented safety analysis.
These include: (1) the design does not account for
potentia building pressurization and resultant unfiltered
leakage during a design basis fire due to rapid loading
of the REVS high efficiency particulate air (HEPA)
filters; (2) the design does not include adequate criteria
for maintaining negative building pressure that accounts
for wind effects; and (3) the REV SHEPA filter isolation
dampers aone do not provide adequate isolation to
maintain the required system filtration efficiency when
afilter bank isisolated. Inaddition, some REV Sdesign
requirements are not translated adequately and
correctly into the system procedures (i.e., the REVS
HEPA filter and backup air supply testing were
inadequate to demonstrate operability). Further, PNNL
did not develop sufficiently rigorousand formal analysis
to support the REV S design and operating requirements
and capabilities, resulting in some incorrect or non-
conservative requirements and capabilities.




Conclusions

Overdl, implementation of ISM at PNNL has
improved noticeably since the 1998 DOE
Headquarters independent oversight evaluation.
This improvement is based on successful
implementation of a number of initiatives and
application of modern information management
tools. RL, AMT, and PNNL management are
supportive of safety and understand and accept
their line management responsibility. SC, EM, RL,
and AMT have coordinated their effortsto establish
an appropriate plan for transitioning to PNSO.
With a few exceptions, AMT and PNNL have
adequately identified and communicated
responsibilities for ES&H functions. PNNL has
an effective process for identifying requirements
and ensuring that they are clearly incorporated into
working-level processes and procedures. PNNL
has effectively integrated S/Cl requirements into
facility procedures. However, PNNL line
management has not
always ensured that
management
expectations  for
rigorous = ,
implementation of =~
ES&H requirements f
are established and CRESES

a high regard for safety. With some exceptions,
effective hazard controls were in place and
effectively implemented, particularly for higher
hazard activities, environmental protection/waste
management activities, and certain facility support
activities. Someaspectsof PNNL implementation
of ES&H requirements are particularly rigorous
(e.g., engineering controlsin most laboratoriesand
F& O activities).

However, weaknesses were identified in the
implementation of anumber of hazard controlsand
procedures, and ES&H requirements were not
awaysrigorousy implemented for some activities,
primarily lower hazard activities. Facility
management, supervisors, and ES&H personnel
did not alwaystake sufficient action to ensure that
requirementswere being effectively implemented.
For lower hazard activities, management
expectations for the degree of rigor and
wwm documentation are
not well defined,
placing too much
reliance on individual
expertise and
experience rather
than clear thresholds
and standards. Most

communicated. o R S PNNL personnel are
The REVS at Ul e experienced and
RPL is in good Radiochemical Processing Laboratory (RPL) competent, are

material condition,
operators are well trained, and most operating
procedures are well designed. Configuration
management is effective, and SC, RL, and PNNL
have taken appropriate actions to maintain and
upgrade components in the aging system.
However, REV S has several design elements that
werenot adequately analyzed inthe safety analysis,
and that could prevent the system from performing
its design safety function. The REV'S design and
operating requirements and capabilities are not
adequately supported by formal, rigorous analyses,
resulting in some incorrect requirements and
capabilities.

Most aspects of work that the OA team
observed at PNNL were properly performed with

familiar with the
facilities and hazards, have experience with PNNL
processes (e.g., SBMS, I0OPS, and EPR), and often
implement effective controls. However,
performance varied among individuals and
organi zations, and documentation of decisonsand
controlswaslacking in many cases. |mprovements
are needed inimplementation of anumber of PNNL
processes, including worker exposure and
ventilation assessments, interfaces between | OPS
and EPR, chemical use documentation, and
documentation of controls.

RL, AMT, and PNNL feedback improvement
programs include numerous inspections and have
contributed to improvementsin ES& H programs.
However, AMT and PNNL assessments and




corrective actions have not been consistently effective
in identifying and correcting deficiencies in fecilities,
processes, and work activities. The PNNL feedback
and improvement program is not sufficiently rigorous
or effective in identifying and correcting ES&H
deficiencies. RL and AMT have not aways been
effectivein achieving correction of previoudy identified
deficienciesin the PNNL self-assessmentsand issues/
corrective action management processes.

Overdl, the ISM programs at PNNL are mature
and well structured and effectively address many of

the potential hazards. However, improvements are
needed in important aspects of the RL, AMT, and
PNNL implementation of ISM, including
implementation of activity-level controls, REV S safety
basis analysis and documentation, and RL, AMT, and
PNNL feedback and improvement systems. While
improvements are needed in some of the areas, PNNL
has maintained a very good safety record.




Ratings

The ratings reflect the current status of the reviewed elements of the PNNL ISM program:
Safety Management System Ratings

Guiding Principle #2 — Clear Roles and Responsihilities ...................... EFFECTIVE PERFORMANCE
Guiding Principle #5 — Identification of Standards and Requirements... EFFECTIVE PERFORMANCE

Feedback and Improvement
Core Function #5 — Feedback and Continuous Improvement ....................... NEEDS IMPROVEMENT

Implementation of Core Functions for Selected Work Activities

Core Function #1 — Define the Scope of WOrK..........cccocveeiiieeiieeenne EFFECTIVE PERFORMANCE
Core Function #2 — Analyze the Hazards..............ccocceeviieiiiieeiiieenne, EFFECTIVE PERFORMANCE
Core Function #3 — Develop and Implement Hazard Controls ..................... NEEDS IMPROVEMENT
Core Function #4 — Perform Work Within Controls ...........c.cccccecveeenee EFFECTIVE PERFORMANCE

Essential System Functionality

Design and Configuration Management ...........ccceeeeeeviieeiieeesiieeesieeeen SIGNIFICANT WEAKNESS
Surveillance, Testing, and MainteNanCe............cooeccvvieeeeeeeeeccciiieeeenn. EFFECTIVE PERFORMANCE
OPEIBLIONS ...ttt ettt ettt sane b EFFECTIVE PERFORMANCE




APPENDIX A

SUPPLEMENTAL INFORMATION

A.1 Dates of Review

Scoping Vigt September 9 - 12, 2003
Onste Review Vist November 10 - 21, 2003
Report Validation and Closeout December 2 - 4, 2003

A.2 Review Team Composition
A.2.1 Management

Glenn S. Podonsky, Director, Office of Independent Oversight and Performance Assurance

Michael A. Kilpatrick, Deputy Director, Office of Independent Oversight and Performance Assurance
Petricia Worthington, Director, Office of Environment, Safety and Hedlth Evaluations

Thomas Staker, Deputy Director, Office of Environment, Safety and Health Evaluations

A.2.2 Quality Review Board

Michael Kilpatrick Patricia Worthington
Dean Hickman Robert Nelson
Thomas Staker

A.2.3 Review Team

Patricia Worthington (Team Leader)

Bill Miller (Deputy Team Leader)

Ali Ghovanlou, Management Systems Lead Marvin Mielke, Core Functions Lead

Phil Aiken Vic Crawford

Robert Compton Mark Good

Albert Gibson Joe Lischinsky
Jm Lockridge

Bill Miller, Essentid Systems Functionality Lead Edward Stafford

Michael Gilroy Mario Vigliani

Don Prevatte

Joe Panchison

A.2.4 Administrative Support

Sandra Pate
Tom Davis




APPENDIX B

SITE-SPECIFIC FINDINGS

TableB-1. Site-Specific Findings Requiring Corrective Action Plans

FINDING STATEMENTS

RL and AMT have not always been effective in correcting previoudy identified deficienciesin the PNNL
self-assessment and corrective action management programs.

PNNL has not applied sufficient rigor to feedback and improvement processes to ensure that ES&H
performance is consistently and effectively evaluated and that ES& H-related incidents and program and
performance deficienciesare thoroughly and formally eval uated, resolved with effective recurrence controls,
and analyzed for adverse trends.

PNNL line management has not sufficiently implemented SBMS requirements for chemical use
documentation to ensure that specific activity-level hazard controls are identified for al chemica hazards.

Workplace exposure assessments and ventilation surveys are not being performed as required by OSHA
and DOE Order 440.1A to provide assurance that worker exposures are maintained below regulatory
compliance levels.

The PNNL RPL REV Sdesign containsfundamental weaknessesthat could prevent it from performing its
design safety function and that are not adequately addressed in the DSA and associated TSRs.

PNNL has not adequately and correctly trand ated some REV S design requirementsinto system procedures,
and REV S HEPA filter and backup air supply testing was not adequate to demonstrate operability.

PNNL has not ensured that the REV S design and operating requirements and capabilities are adequately
supported by formd, rigorous analyses. The DSA and TSRs for the REV'S were developed without
sufficient formal technical analyses to support the design, operating parameters, or limits.

The safety evaluation process conducted by RL to support approval of the RPL DSA and TSRsfor REVS
did not provide an adequate basis for approval.




APPENDIX C

GUIDING PRINCIPLESOF
SAFETY MANAGEMENT IMPLEMENTATION

C.1 Introduction

The U.S. Department of Energy (DOE) Office of
Independent Oversight and Performance Assurance
(OA) evaluation of safety management systems
focused on sdlected guiding principles of integrated
safety management (1SM) at the Pacific Northwest
National Laboratory (PNNL). OA examined Guiding
Principle #2 (Clear Roles and Responsibilities) and
Guiding Principle #5 (Identification of Standards and
Requirements). OA also reviewed the status of selected
ongoing actions in areas of interest to the Defense
Nuclear Facilities Safety Board, including
implementation of suspect/counterfeit item (S/CI)
requirements.

DOE Headquarters Office of Science (SC),
Richland Operations Office (RL), PNNL, and
subcontractor personnel wereinterviewed to determine
their understanding of the ISM program and their
responsibilities, as well as the status of ongoing
initiatives and corrective actions. The OA team
reviewed various documentsand records, including ISM
program documents; environment, safety, and hedth
(ES&H) procedures; functions, responsibilities, and
authorities manuals (FRAMs); ES&H manuals;
contract provisions related to safety; subcontract
provisions,; selected aspects of staffing, training, and
qudifications of technica personnel; and various plans
andinitiativesrelatiingto PNNL and RL oversight. The
evauation of the guiding principles aso consdered the
results of the concurrent OA review of the core

functions.

The review of the guiding principles focused on
institutional and facility-level programs and
implementation of requirements at selected PNNL
facilities, including the Radiochemical Processing
Laboratory (RPL), the Environmental Molecular
Science Laboratory (EMSL), and Building 331, as
implemented by selected PNNL research and
development (R&D) organizations, including the
Radiochemical Sciences and Engineering group within
the Process Science and Engineering Division, the
Fundamental Sciences Directorate, the Environmental
Technology Directorate, and the Facilities and
Operations (F& O) organization. The review of DOE
line management focused on the current line
management responsibilities: SC as the cognizant
secretarial office, the DOE Office of Environmental
Management (EM) as the landlord for the Hanford
Site, RL as the onsite organization responsible for
PNNL, and the Associate Manager for Science and
Technology (AMT), which is the organization within
RL that isassigned responsibility for implementing most
of RL’sline management oversight responsibilities. In
addition, OA reviewed the SC, RL, and AMT plansto
trangition to the SC Pacific Northwest Site Office
(PNSO). On December 5, 2003, the Office of the
Secretary of Energy approved establishing the PNSO
asan SC site office to provide direction to and oversee
PNNL. The Head Contracting Authority and Chief
Financia Officer responsibilities are expected to be
reassigned from RL to the SC Office of the Deputy
Director for Operations (SC-3) and the Oak Ridge

Environmental Molecular Sciences Laboratory (EMSL)




Operations Office, respectively, within the next couple
of months.

C.2 Results

C.2.1 Clear Roles and Responsibilities

Guiding Principle#2: Clear and unambiguous
lines of authority and responsibility for ensuring
safety shall be established and maintained at all
organizational levelswithin the Department and its
contractors.

SC, RL, and AMT

SC has developed arestructuring project that will
realign the SC Headquartersand field structure in order
to darify and streamlineroles, respongbilities, authority,
and accountability (R2A2) for management of science
laboratories. When this project is implemented, SC
will have a site office manager at PNNL and each of
itsother sciencelaboratories. The site office managers
will have primary line management responsbility for
operations and ES&H, and will report to the Chief
Operating Officer, SC, thereby eliminating one layer
of management. The SC site officeswill be augmented
by support centers, formed primarily from SC personnel
at Headqguarters and the current Chicago and Oak
Ridge Operations Offices.

SC has developed a systematic three-phase plan
for implementing the restructuring project across SC.
Thefirst phase includes defining the new organizationa
structure, appointing the new management team, and
related activities (e.g., developing R2A 2 documentation
and memoranda of understanding with other affected
organizations). However, the restructuring plan has
encountered significant delays. Phase 1 was initialy
projected to be complete by the end of calendar year
(CY) 2002, but senior DOE management has not yet
approved the reorganization.

Similarly, SC, EM, and RL have effectively
coordinated effortsto develop aplan to transfer AMT
and a few other RL support positions to the new SC
PNSO, but the approval of thetransfer has encountered
some delays. Although no schedule has been
established, AMT anticipates the transition will be
approved in the near future by senior DOE
management. 1n anticipation of the formal approva of
the new PNSO, AMT s currently performing most
DOE line management functions as a semi-autonomous
organizationa element within RL. The RL Manager

maintains appropriate awareness of operations and
issues but has authorized AMT to make most of the
decisionsregarding the PNNL contract and operations.

The delay in the formal approva of the PNSO
office has not had an adverse impact on ES&H at
PNNL because the key DOE management functions
are presently being implemented by AMT and RL.
However, the benefits of the clear lines of responsibility
and accountability are not yet being redlized. Until the
trangition to PNSO is complete, RL and EM (as the
site landlord and the organization that RL reports to)
will continue to have line management respongbilities
for PNNL.

Although the current management structure does
not reflect the planned streamlining and clarification of
line management responsibility, the current R2A2s for
DOE’ smanagement of PNNL are adequately defined,
documented, and communicated. The SC FRAM and
a signed management agreement (between SC, EM,
and the RL Manager) clearly describe the relationships
and flowdown of SC R2A2sto the RL Manager. The
RL FRAM describes the flowdown of R2A2s from
multiple Program Secretarial Officers (including SC)
through 14 RL Management System Owners, and down
to implementing documents. The RL FRAM provides
an Applicability Matrix that “crosswalks” the
requirements to RL implementing documents. As
indicated by the AMT trangition plan, AMT anticipates
developing a lower-tier FRAM document for PNSO
(when the officeisformally established) in accordance
with DOE Manua 411.1-1B.

AMT has adequate implementing documents that
describe AMT line management and oversight
processes. AMT uses many of the RL implementing
documents to perform line management and oversight
responsibilities at PNNL. There are a few
adminidrativediscrepanciesinthe AMT implementing
documents because AMT uses different oversight
processes than the rest of RL due to the provisions of
the DOE/Battelle Memoria Ingtitute (BMI) contract.
Two processes used by AMT differ dightly from the
RL processes (i.e., the performance assurance
procedure and the proposal and work authorization
approval procedure) and the AMT-specific processes
arenct listed inthe RL FRAM Applicability Matrix. In
addition, the AMT Facility Representatives (FRs) report
to AMT rather than to the RL organization specified in
the RL FR Process Description. The two FRs and
four other RL positions were reassigned to AMT in
July as part of the preparation for establishing the
PNSO. However, the corresponding AMT processes
meet the intent of the RL processes and requirements.




R2A2s for AMT, including those for FRs and
subject matter experts (SMES), are well documented,
and are understood by the AMT staff (however, see
Appendix D for discussion of weaknesses in
implementation of line oversight responsbilities). The
RL Manager recently (November 10, 2003) approved
a new document, AMT Roles, Responsibilities,
Accountabilities, and Authorities, that provides
details on the identification and flowdown of AMT
R2A2. The position-specific R2A2s are used to meet
thetop-levdl SCR2A2s. Additiond detailsonindividua/
position-specific R2A2s are provided in individual
performance plans, supervisory performance appraisa
forms, the AMT management system description, the
management system assignment matrix, and AMT-
specific procedures. AMT personnel had a clear
understanding of their respectiveroles, responghilities,
and authorities. Administration of the individua
performance plan process at AMT provides the
framework for an effective accountability process.

PNNL

Institutional R2A2s. Many ingtitutiona 1SM
R2A2s for PNNL staff and managers are adequately
described in theintegrated ES& H program description
document, facility use agreements (FUAS), the work
control procedure (ADM-16), a number of Standards
Based Management System (SBMS) management
systems and subject area descriptions, and the SBMS
R2A2 document. (SBMS is a web-based electronic
delivery system that also describes a set of 20 PNNL
management systems.) At PNNL, two institutiona
organizations—the Environment, Safety, Hedth, and
Quality (ESH& Q) and F&O Directorates—are
assigned important support functionsfor PNNL R&D
line management in developing, implementing, and
maintaining systems that enable PNINL researchersto
conduct their work safely.

ESH& Q provides SMEs and field-deployed staff
to support line organizations. In addition, ESH&Q is
responsiblefor setting ingtitutional policies, maintaining
SBMS, and providing ES&H performance feedback
to the upper management. ESH&Q is the process
owner for several important SBMS management
systems, such as worker safety and health and
integrated ESH& Q. SBMS management system
owners and SMEs assigned to various subject areas
have a clear understanding of management
expectationsand their rolesand responsibilities. PNNL
actively participates in the DOE voluntary protection
program and has achieved Star status.

However, with some exceptions (e.g.,
environmental compliance representatives and waste
management field service representatives), detailed
management expectations and ingtitutional R2A2s for
field-deployed ESH& Q personne have not yet been
fully defined by the ESH& Q organization. Currently,
the operation managers of the “host” organizations
develop the expectations for the support roles of
ESH& Q staff, with the concurrence of the ESH& Q
organization manager. Thelack of well-publicized and
documented ingtitutional expectations for safety and
health (S&H) representatives, as part of the SBMS
process for worker safety and health, has, in some
instances, reduced the effectiveness of deployed
ESH& Q staff in their interactionswith R& D staff and
managers. In addition, the SBMS worker safety and
health management system description does not address
the relationship of this process with the Integrated
Operations System (IOPS) and Electronic Prep and
Risk (EPR) processes.

The F& O Directorate functions asthe landlord for
most facilities and buildings and has assigned building
managers, engineers, and core team staff to provide
direct facility support to the R&D line organizations.
R2A2sfor theseindividuals are generally well defined
and implemented in PNNL documents. For example,
the building management role includes ownership of
the FUA and implementation of thework control process
for maintenance and constructions. FUAs define the
operating boundaries/requirements for each facility,
including R2A2s for building mangers and occupants.
Building managers lead an F&O “core team” that,
depending on the size and other requirements of the
building, includes a building engineer, facility project
managers, work control specialists (planners), and
safety engineers. Implementation of roles and
responsibilities within the core team is comprehensive,
and the interface between the support staff and the
researchers (through the building manager, building
engineer, and cogni zant space manager [CSM] position)
has been well established and maintained.

Theimplementation of roles and respongbilitiesfor
PNNL support functionsis generally well defined and
supported by such modern information management
tools as the electronic service request (ESR). These
tools alow electronic distribution of documents (e.g.,
the permit and/or forms) to those who need to review
and approve them, or others who could benefit from
the information. For example, the ESR system, a
mechanism used to obtain service and maintenance
support from F& O, islinked to the |OPS database and
automatically displays hazardsfor the space wherethe
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work is to be performed. In addition, the ESR is
automatically sent to the responsible CSM for early
notification of pending work in his’her space or facility.
In another example, the EPR automatically sends email
notifications to SMEs and CSMss, derting them to the
hazards of new or proposed R&D projects.

Roles and Responsibilities for Authorizing
and Conducting Work. R&D work at various PNNL
fecilities, including Building 331, EMSL, and RPL, are
based on two related processes. In each building, the
|OPS process is designed to allow performance of
R& D work at various*“ spaces’ within abuilding where
the hazards/controlsfor theintended type of work have
been evaluated with respect to the |OPS requirements
in the laboratories and are bounded by the FUA/
documented safety analysis (DSA). The second
process, the EPR, is intended to identify and
communicate the risk and ES&H hazards of anew or
amodified project for the |OPS space where the work
is to be performed. With some exceptions, the EPR
and | OPS processes are used for most R& D activities.

The overall responsibility for safety in the
workplace has been appropriately assigned to line
management. The line management chain flows from
the PNNL Director, to associate laboratory directors,
division directors, and technical group managers. For
spaces within their jurisdictions, the technica group
managers have authorized CSMs. The CSMs, who
typically perform R&D work within these spaces,
implement a process to assure that only work alowed
by the safety requirementsfor the spaceis performed.
CSMs are assisted by support organizations for their
divisonsand/or facilities. These organizations provide
administrative and technical services associated with
|OPS, support staff, ESH& Q, and F&O. R2A2s for
identifying, bounding, and communicating risks’hazards

of new R&D projects are assigned through the EPR
process to product line managers (PLMs) and project
managers.

The IOPS is an effective process for conducting
smal R&D projects (most PNNL activities fal into
this category). The IOPS process and the associated
R2A2s at the facilities inspected are appropriately
defined and, in most instances, were effectively
implemented. For example, most R2A2sfor identifying
and documenting |OPS hazards for laboratory spaces
used to conduct research in such fields as chemistry
and molecular biology have been appropriately defined.
Furthermore, CSMs were knowledgeable of their
duties and responsibilities, including building and facility
access control, self-assessment, and changes to
hazards.

The CSMs R2A2s have also been clearly
communicated and supported by al levels of PNNL
management, including the PNNL Director. CSMs
have recently received awritten delegation of authority
from line management, emphasizing their R2A2s, and
confirming their authority for |OPS laboratory spaces.
The CSMs indicated that they believed they had the
appropriate level of authority to perform their duties.

For RPL activities, additional measures have been
taken to ensure that R2A2s are clearly defined and
understood. RPL’s DSA clearly describes operational
and programmatic (R&D) functions for performing
work. Further, the RPL Manager’'s R2A2s for
implementing the DSA are clearly defined. Theroles
and responsibilities of the Independent Review
Committee, which supports the RPL Facility Manager
in authorizing new programmatic work, areaso clearly
defined.

Although the R2A2s for many organizations and
the 1OPS and EPR processes have generally been
appropriately defined, the OA team identified anumber
of programmatic weaknesses in the area of R2A2s:

* SBMShasnot adequately established requirements
or clear and detailed R2A2s for S&H
representatives and for assessment, issues
management, lessons|earned, employee concerns,
and injury and illness reporting.

e The span of control for some CSMs, who also
perform research, is too great and detracts from
CSM respongbilities. A number of the CSMshave
to maintain continuous awareness of over ten other
projects performed by other researchers in their
IOPS space(s). These CSMs may not have




aufficient timeto effectively address oversight, new
projects, or project modifications.

* Theinterface between the resource managerswho
own craft resources and the CSM who owns the
space where craftswork isnot clearly established.

In addition, anumber of deficienciesare evident in
the implementation of certain ES&H controls, as
discussed in Appendices D, E, and F. For some of
those deficiencies, PNNL management systems had
assigned responsbilities, but PNNL personnd did not
rigoroudly and effectively execute their responsibilities.
These include:

*  The hazard identification/mitigation festure of the
F& O job planning softwarewas not used by awork
planner in the preparation of ajob planning package
(JPP) for electrical work. The JPP, however, had
been signed, authorized by several members of the
core team, and executed. F&O management
immediately responded to thisissue by conducting
a management assessment of over 100 JPPs and
found additional instances of the same problem.

* Severd deficient EPRs were approved by PLM¢/
project managers without the identified hazards
being appropriately addressed as required by the
risk mitigation permit.

* There were instances where PLMs, who are
accountable for assessing the safety of their
projects, failed to obtain appropriate ESH& Q SME
and ESH& Q representatives support to review
their projects.

* Therewereinstanceswheretheresponsible CSMs
did not ensure that IOPS hazards analysis
summariesreflected al hazards present in the IOPS
spaces or where the specific requirementsfor |OPS
permits were not met at the project/task level.

* There were several instances where the |OPS
hazards were not included in the JPPs and dispatch
work orders, although these documents had been
signed and work had been performed.

When viewed collectively, the deficiencies above
indicate that PNNL management has not always
established sufficient expectations for rigorous
performance of safety responsibilities. However, many

of the weaknesses in R2A2 are most evident in small,
stand-alone projects, most of which are categorized as
low-hazard activities. Additiona controls are often in
place for larger projects and higher-hazard activities.
For example, the EMSL user proposal processrequires
that all proposals be reviewed by the ESH& Q staff for
verification of ES& H hazards before acceptance. After
acceptance, a host familiar with EMSL processes is
assigned to the outside user to establish access to the
|OPS space where the project is to be performed.
Summary. Most aspectsof RL, AMT, and PNNL
R2A2s are well defined and communicated. SC, RL,
and AMT have an appropriate transition plan for the
PNSO, but the benefits of the planned reorganization
are not yet being realized because of delays in
approving and implementing the reorganization.
Although not yet approved, SC, RL, and AMT have
coordinated effectively to develop aclear plan for the
transition to an SC PNSO office and have ensured
that key DOE management functions are performed
while the trangition is pending. Many PNNL R2A2
systems are mature and well documented. However,
there are weaknesses in some aspects of
implementation of the systems that are contributing to
deficiencies in identification and control of some
hazards, mostly in lower hazard activities.
Notwithstanding theseweaknesses, SC, RL, AMT, and
PNNL have a good framework of R2A2s in place.
Additional communication of management expectations
for rigorous implementation of existing systems would
further improve safety management at PNNL.

C.2.2 ldentification of Standards and
Requirements

Guiding Principle #5: Before work is
performed, the associated hazards shall be
evaluated and an agreed-upon set of safety
standards shall be established that, if properly
implemented, will provide adequate assurancethat
the public, the workers and the environment are
protected from adver se consequences.

DOE

RL has established ES&H requirements in the
DOE/BMI contract consistent with current
Departmental policy for managing these requirements.
Recent Departmenta policy encourages the reliance
on Federa, state, and local laws and regulations and
national and industry standards to establish contractor
requirementsand performance criteria, whileminimizing




the use of DOE orders and directives for placing
administrative and operating requirements on the
contractor. Consistent withthispolicy, Specid Contract
Requirement H-18 was included in the DOE/BMI
contract to provide amechanism for PNNL to propose
procedures and standards as alternatives to DOE
directives listed in the contract and to allow
implementation of these alternatives once approved by
the contracting officer.

AMT hasworked effectively with PNNL, using a
forma requirements integration and tailoring process,
to identify a necessary and sufficient set of ES&H
requirements for meeting DOE expectations.
Redundant requirements that had been included in the
previous contract were eliminated. Requirementsthat
apply only to the PNNL RPL, the only nuclear facility
at PNNL, were listed separately in the RPL
authorization agreement, which is included as part of
the new contract.

RL and AMT processes for administering the
PNNL contract areintransition. The PNNL Contract
Adminigtration Plan has not been updated to reflect
thetransfer of contracting officer responsibilitiesfrom
RL to AMT and does not yet address recent contract
changes that encourage use of industry standards in
lieu of DOE directives. For example, the plan does not
specify if alternate requirements, which are adopted in
lieu of DOE directives, are to be included in the
contract. AMT currently relies on the Richland
Integrated Management System and on technical
support from RL SMEsfor review of new and revised
DOE directives and for development of records of
decision regarding applicability of these directives, but
thissupport isnot expected to be availablein the future.
AMT understands the need to update processes for
contract administration. A strategy has been developed
and an update to the Contract Administration Plan is
being prepared.

RL has not established clear expectations for
including adopted industry standards in the contract,
and no such standards are currently included. Managers
interviewed did not have a clear or consistent
understanding of DOE expectations in this area. An
international standard, ANSI/ISO14001-1996,
Environmental Management System wasadopted for
environmenta management in lieu of DOE Order 450.1,
Environmental Protection Program, but the adopted
standard was not included in the contract. In addition,
some facility safety requirements specified in DOE
Order 420.1, Facility Safety, which were in the
previous contract, are not in the current contract.
However, the Facility Safety requirements and

integration tailoring process negotiated with PNNL,
AMT, and RL identifies that the following documents,
as applicable to PNNL and PNNL-managed facilities,
will be used as best practice approaches to address
the design and natural phenomena criteria for new
facilitiesor modificationto exiging facilities. DOE Guide
420.1-1, Nonreactor Nuclear Safety Design Criteria
and Explosives Safety Criteria Guide for Use with
DOE Order 420.1, Facility Safety; and DOE Guide
420.1-2, Guide for the Mitigation of Natural
Phenomena Hazards for DOE Nuclear Facilities
and Nonreactor Facilities.

PNNL

The PNNL SBMS provides a systematic process
for the flowdown of ES&H requirements. External
requirements, including laws, regulations, and contract
requirements, are conveyed to the PNNL workforce
through a forma hierarchy of documents, including
policies, standards (i.e., standards of conduct),
management Systemn descriptions, program descriptions,
and subject area descriptions (e.g., laboratory-wide
procedures), which are delivered to users through
SBMS. Each externa requirement is supported by a
record of decision that identifies the organization
responsible for implementation and provides a link to
implementing documents. The SBMS electronic
ddivery system is mature (established in 1995) and
well used by the PNNL staff.

An SBMS subject area, “Requirements
Management,” provides adequate procedures for
identification and processing of new and revised DOE
directives, laws, and regulations. New and revised
DOE directives are identified by DOE and processed
by PNNL in accordance with specific terms in the
contract. New and revised laws and regulations are
not normally identified by DOE and are applicable to
PNNL whether listed in the contract or not. The
procedure for identifying changes to laws and
regulations assigns responsibility for identifying such
changes to management system owners but does not
specify a process or frequency for systematically
performing this task. Nonetheless, the individuals
performed their responsibilities effectively for the
following examples reviewed by the OA team:

* Recent Occupational Safety and Health
Administration requirements for reducing
occupationa injuries dueto needle sticks and other
sharps-related injuries were effectively managed
by PNNL. Federa regulation 29 CFR 1910.1030,




Bloodborne Pathogens, was revised about two
years ago to implement the Needle Stick Safety
and Prevention Act of November 6, 2000. A record
of decision was prepared and appropriate
requirements were included in the applicable
subject area.

* A March 2003 change to Federa transportation
requirements for hazardous materials has been
identified and implemented by PNNL. Regulation
49 CFR 172.800 requires shippers of hazardous
materials to develop security plans for such
shipments by September 25, 2003. The PNNL
SME for transportation was well aware of this
requirement and had devel oped arecord of decision
and the required security plan.

External ES&H requirements are adequately
addressed in SBMS and lower-tier documents. To
evaluate the effectiveness of SBMS, the OA team
traced several external requirements through
implementing documents in the SBMS to determine
whether the PNNL workforce was provided the
information necessary for safety and compliance. In
general, external requirements, including contract
clauses and applicable Federa regulations and DOE
directives, were adequately addressed in SBMS and
lower-tier documents. For example:

e The guiding principles and core functions of 1ISM,
asspecified in Contract Clause1-87, are addressed
in SBMS through a program description and
subject area procedures. In general, SBMS
includes adequate proceduresfor addressing roles,
respongbilities, and authorities pursuant to Guiding
Principle #2 and for the identification of safety
standards pursuant to Guiding Principle #5. The
PNNL 10PS and the F& O procedure set provides
a means of ensuring that work is planned and
accomplished in accordance with the corefunctions
of ISM. The procedures for this system, which
are included as subject areas in SBMS, provide
mechanismsfor staff membersto identify hazards
associated with proposed work and for CSMs to
evaluate these hazards and define the ES&H
requirements that the staff members must meet.

* The requirements in Federa regulation 10 CFR
835, Occupational Radiation Protection, are
satisfactorily addressed in the radiation protection
program description in SBMS and in the PNNL
Radiation Protection Manual, MA-266. These

requirements flow down to the workforce through
implementing procedures and radiation work
permits.

*  Fireprotection requirementsinclude arequirement
in DOE Order 420.1A to comply with Nationd Fire
Protection Association standards. Thisrequirement
isincluded in thefire protection program description
in SBMS. The requirement in National Fire
Protection Association-80, Standard for Fire
Doors and Fire Windows, for the annual testing
of rolling fire doors is included in preventive
maintenance procedure PM 44574 for testing of
EMSL firedoors. Thisprocedure doesnot require
full documentation of test results, and some positive
results of the most recent test were not recorded.

* The interface between PNNL and the Hanford
Reservation occupational medical provider,
Hanford Environmental Health Foundation
(HEHF), is effective and fulfills the contractor
requirements in DOE Order 440.1A, Worker
Protection Management for DOE Federal and
Contractor Employees, Chapter 19, Occupational
Medicine. PNNL and HEHF professional staff
interact regularly to address worker protection
health issues and have developed several specific
medical surveillance formats to better identify
hedlth concerns while working with high-intensity
magnetic fields and biohazard environments. The
primary medical surveillance tool managed by
HEHF, the employee job task anadysis (EJTA),
provides a comprehensive set of questions to
identify a workers potential exposure to hazards.
A proposed operations improvement initiative to
better integrate the flow of data between PNNL
and HEHF automated systems originally approved
infiscal year (FY') 2001, but not yet funded, would
improve communication, improve accuracy, and
reduce duplication of effort in the EJTA process.

In one instance reviewed by the OA team,
flowdown of RPL maintenance requirements from
DOE Order 433.1, Maintenance Management
Program for DOE Nuclear Facilities, was
incomplete. The contractor requirements document
(CRD) for this order wasincluded in the contract as a
requirement applicable to RPL. The CRD requires
PNNL to establish a DOE-approved maintenance
implementation plan, and arecord of decisonin SBMS
assigned development of this plan to the F&O




organization. This plan was being prepared but was
not yet approved for implementation. Although
implementation of this order was not yet completed,
the safety significance was low because PNNL
procedures met DOE Order 4330.4B, Maintenance
Management Program, which was required by the
previous contract and contained most of the same
requirements.

The PNNL Reguirements Management System has
not been fully applied for the identification and
processing of applicable industry standards. Industry
standards may be voluntarily adopted by PNNL or may
be adopted asdternativesto DOE directivesin support
of commitments made to DOE. In ether case, the
standards should be clearly identified as requirements
in the contractor’ s Requirements Management System
to ensure systematic flowdown through implementing
procedures. The PNNL Requirements Management
System includes steps for identification, receipt, and
processing of externa requirement documents but, in
thepagt, industry standardswerenot generally regarded
as external requirement documents and thus were not
identified or processed in the Requirements
Management System. In the area of ES& H, many of
these standards are indirectly included because they
arereferenced by DOE directivesthat arelisted in the
contract as requirements.

An SBM S subject area, “ Requirements Integration
and Tailoring,” provides a process for proposing a set
of ES&H requirements and industry standards
applicable to each PNNL management system. This
process was instrumental in developing the set of
adequate DOE directivesthat isincluded in the current
contract and for establishing a list of agreed-upon
industry standards. The“Requirements Integration and
Tailoring” subject area specifies that the process is
continuous and used on an ongoing basis but does not
specify a minimum frequency or other criteria for
reevauating and updating existing requirements. The
process was recently revised to require records of
decision for applicable industry standards, but these
records have not yet been generated, and few industry
standards have been identified as requirements in
SBMS. For example, records of decision have not been
prepared for agreed-upon standardsthat wereidentified
during development of the current contract.

However, PNNL established an environmental
management system pursuant to 1SO 14001 as an
applicable external requirement in arecord of decision
and established an environmental management system
within SBMS based on this international standard.
PNNL was determined to bein conformance with 1ISO

14001 in November 2002 and was verified to be in
continuing conformance in October 2003.

PNNL understands the need to prepare records of
decision for gpplicableindustry standards. Preparation
of these records is expected to begin early in CY 2004
but has not yet been scheduled.

Formal processes are in place to assure that
applicable ES&H requirements flow down to
subcontractors. The Acquisition Management System
assigns project managers the responsibility for
specifying appropriate safety requirements, and the
“Purchasing Goods and Services” subject area
procedure includes procedures for identifying hazards
and including applicable ES&H requirements in
subcontracts. The subcontracting process includes
appropriate provisions for involvement of ESH&Q
SMEs in the planning and oversight of subcontracted
activities. Involvement includes review of safety
expectations in requests for proposal, evaluation of

Building 331

bidders past safety performance, participation in pre-
construction meetingsand job wakdowns, and oversight
of work activities. Subcontractors are given the option
of using their own health and safety plan or adopting
the Battelle Contractor Safety Guide. All subcontracted
work is controlled by JPPs and by |OPS when the work
is performed in a space where IOPS is applied.
Flowdown of ES&H requirements to
subcontractors has been effective. Subcontracts for
the renovation of the first and third floors of Building
331 and for upgrade of the Building 331 liquid monitoring
system were reviewed. Both contracts contained




appropriate ES&H requirements. Both included
workplace exposure assessments, JPPs, and radiation
work permits. The contract for upgrading the liquid
monitoring system included the Battelle Contractor
Safety Guide; however, the contract for renovation of
the first and third floors did not include this guide or a
requirement for a subcontractor’s health and safety
plan, but the guide was adopted after the contract was
awarded. Thiscontract identified radioactive materials,
ashestos, and mercury as potentia hazards and specified
appropriate controls for each.

Overdight of subcontractor activities is generdly
consistent with contractual requirements. Clause1-80
of the DOE/BMI contract states that PNNL is
responsible for compliance with ES& H requirements
regardless of who performsthe work and requiresthat
ES& H requirementsflow down to any tier to the extent
necessary to ensure compliance. Thisresponsibility is
reiterated in theintegrated ES& H program description
and was understood by PNNL managers contacted
during this evaluation. PNNL ES&H personnel
frequently inspect construction subcontractor work
activities.

DOE requirements for control of S/Cls are
adequately addressed in SBMS program descriptions
and procedures. DOE requirements in DOE Order
440.1A, CRD Section 22, for identification and control
of SCls have been integrated into the PNNL quality
assurance program and into an S/Cl program
description. Requirements for implementing this
program are adequately addressed in two subject area
procedures and lower-tier implementing procedures,
which provide requirementsfor procurement, ingpection,
control, and reporting of S/CI. The program
descriptions and subject area procedures are available
to users through SBMS.

In the area of procurement, SBMS includes
adequate restrictions and guidance to reduce the
probability of purchasing S/Cl using purchase cards (P-
Cards). A formal inspection process for al purchased
items includes steps for identifying S/CI.  Inspection
criteria direct special attention to items purchased for
use in a nuclear facility and include provisions for
independent ingpections by Quality Engineering when
appropriate. The procedures are supported with
guiddines describing S/Cl identified at DOE facilities.

Adeguate processes arein placefor identifying and
dispositioning S/CI. Procedures direct staff members
who identify potential S/CI to contact an S/CI single
point of contact (POC) for assistance in identification,
reporting, and disposition of these items. Adequate

procedures have been established for tagging,
segregating, and reporting items that are identified as
either suspect or counterfeit. The S/CI POC maintains
awareness of S/CI issues identified at other sites by
monitoring the DOE Lessons Learned List Server and
by participating in periodic S/CI teleconferences
sponsored by DOE's Office of Environment, Safety
and Health. An Occurrence Reporting and Processing
System coordinator in the F& O Directorate reviews
occurrence reports and lessons-learned reports from
other DOE sites and notifies the S/CI POC of those
related to S/ICI.  The PNNL S/CI POC interfaces
withaDOE POC in AMT.

Deficiencies in the implementation of the S/CI
program were recently identified through self-
assessments and were corrected. A self-assessment
of the SICI program performed by the S/CI POC in
September 2002 identified that some individuals
receiving purchased items were not familiar with S/CI
ingpection requirements. A follow-up management self-
assessment performed in January 2003 determined that
most staff members performing inspections of items
having high potentia for being S'CI did not inspect for
S/CI characteristics. These findings have been
adequately addressed through a retraining program.

Summary. AMT and PNNL have worked
effectively together toidentify an adequate set of ES& H
requirements for meeting DOE expectations.
Redundant requirements that had been included in the
previous contract were eliminated, requirements that
apply only to RPL werelisted separately in the contract,
and increased reliance was placed onindustry standards
consgent with DOE policy. The SBMS dectronic
distribution system provides an effective infrastructure
for conveying the requirementsto the PNNL workforce,
including subcontractors. ES&H requirements,
including recent changes to these requirements, have
been adequately addressed in SBM S subject areasand
in lower-tier implementing procedures. The
effectiveness of these processes was particularly
evident in the procedures for the identification and
control of S/Cls, which provide adequate direction to
the workforce for identification and control of S/Cls.
Processes for management of adopted industry
standards do not ensure requirements are incorporated
into contracts and procedures. AMT has not clearly
conveyed expectations regarding incorporation of
standards into the contract and identification of
gpplicable standardsin SBM Sisincomplete. However,
these areas are being addressed by ongoing PNNL
initiatives.




C.3 Conclusions

AMT and PNNL have established a
comprehensive framework for the ingtitutional |SM
program and have implemented most requirements
effectively. With some exceptions, clear roles and
responsibilities have been established and
communicated to responsible staff. The processesfor
establishing requirements and incorporating them into
work instructions are effective. S/CI requirementsare

clearly established and communicated. However, line
managers have not always ensured that management
expectations are established, communicated, and met.
These weaknesses contribute to deficiencies in
implementation of some aspects of ES& H requirements
and the quality of assessments and corrective actions.
Although improvements are needed in communication
of management expectations, most AMT and PNNL
ingtitutional management systemsarewell defined and
are contributing to a safe work environment at PNNL.

C.4 Ratings

The ratings of the guiding principles reflect the status of the reviewed elements of the AMT and PNNL programs.

Guiding Principle #2 — Clear Roles and Responsibilities

..................................... EFFECTIVE PERFORMANCE

Guiding Principle #5 — ldentification of Standards and Requirements.................. EFFECTIVE PERFORMANCE

C.5 Opportunities for
Improvement

This OA inspection identified the following
opportunities for improvement. These potential
enhancements are not intended to be prescriptive or
mandatory. Rather, they are offered to the site to be
reviewed and evaluated by the responsible line
management, and accepted, rejected, or modified as
appropriate, in accordance with site-specific program
objectives and priorities.

DOE Office of Science and DOE Office of
Environmental M anagement

1. Consider accelerating effortsto gain approval
for the establishment of PNSO, transfer
resources from RL to SC/PNSO, and
implement the transition plan for shifting
responsibilitiesto PNSO.

RL Associate Manager for Science and
Technology

1. Ensure that appropriate national standards
areincluded asrequirementsinthe DOE/BMI
contract. Specific actions to consider include:

» Edtablish screening criteria for determining
which national standards are to be included in
the contract.

* Establish ongoing processes to periodically
review national standards for changes and
revise the contract as appropriate.

Pacific Northwest National laboratory

1. Clarify expectations and enhance the rigor
of implementation of R2A2s, particularly with
theinterfacesamong SBM S, |OPS, and EPR.
Specific actions to consider include:

* Establish and communicate clear senior
management expectations for rigorous
implementation of respongibilities at al levels
of management.

* For PLMs and project managers, include
performance metrics related to hazard
identification and implementation of hazard
controlsthrough PNNL processes, such asthe
EPR and |OPS processes.

* Develop, document, and publicize the
institutional expectations for S&H
representatives as part of the SBMS process
for worker safety and health.




* In the SBMS worker safety and health
management system description document,
address the relationship between this
management system and the IOPS and EPR
processes.

* Examine the span of control of CSMs to
determine whether assigned ES&H
responsibilities are commensurate with their
workloads. Identify additional support
requirements or aternative distributions of
workloads as appropriate.

* Formalize expectations for PLMs and project
managersto maketimely notificationsto CSMs
about the risks and hazards of new/modified
projects.

Further strengthen the requirements
management processes in the areas of
management of national standards,
implementation plans for contractual
requirements, and review and approval of
subcontract documents. Specific actions to
consider include:

*  Usethe requirements and integration tailoring
process to identify national standards that are
applicable to PNNL. Enter applicable
standards as requirements in SBMS.

» Screen applicable national standards using
criteriaprovided by AMT to develop an agreed-
upon list of standards to be included in the
contract.

e Develop an implementation plan, including
milestones and schedules, for implementation
of CRD 433.1.

* Review implementation of other ES&H
contractual requirements and submit
implementation plansfor those that are not yet
fully implemented.

3. Continue to promote operational

improvement initiativesthat will improvethe
efficiency and accuracy of the HEHF EJTA
tool. Specific actionsto consider include:

* Improve the efficiency and accuracy of the

data gathering process for the EJTA tool
through the revised improvement initiative.

» Ensure that the initiatives reduce duplication
of effort by populating a single data system
and better inform managers concerning worker
medica surveillance and training requirements.

e Ensure that the initiatives enhance
communication of worker heath information
between PNNL and HEHF medical providers.




APPENDIX D

FEEDBACK AND CONTINUOUS IMPROVEMENT
(CORE FUNCTION 5)

D.1 Introduction

The U.S. Department of Energy (DOE) Office of
Independent Oversight and Performance Assurance
(OA) evauated feedback and improvement programs
at the Pacific Northwest National Laboratory (PNNL).
The organizations that were reviewed included the
DOE Office of Science (SC), the Richland Office
Operations Office (RL), and PNNL. Within RL, OA
focused primarily on the Associate Manager for
Science and Technology (AMT) organization, which
performs most of the DOE line oversight functions on
behalf of RL. The OA review focused on feedback
and improvement programs as they are applied to
environment, safety, and health (ES& H) programs at
the facilities and activities selected for review on this
ingpection—the Radiochemical Processing Laboratory
(RPL), Environmental Molecular Science Laboratory,
Building 331, and Facilities and Operations (F& O)
support activities—asimplemented by selected PNNL
research and devel opment organi zations, including the
Radiochemical Sciences and Engineering group within
the Process Science and Engineering Division, the
Fundamental Sciences Directorate (FSD), the
Environmental Technology Directorate (ETD), and the
F& O organization.

The OA team examined the RL line management
oversight of integrated safety management (I1SM)
processes and implementation of selected line
management oversight functions, including the Fecility
Representative (FR) program, ES&H assessments,
AMT oversight procedures, AMT self-assessments,
the issues management process, the lessons-learned
program, and the employee concerns program. The
OA team reviewed PNNL processesfor feedback and
continuous improvement and implementation of those
processes, including assessment processes, corrective
action/issues management, lessons learned, injury and
illness investigations, and employee concerns.

D.2 Results

D.2.1 SC,RL,and AMT Line
Management Oversight

SC uses avariety of informa weekly and monthly
phone calls, and an annual onsite meeting to
communicate with RL and AMT and to stay informed
about mgjor ES& H issues. However, SC historically
has not taken a proactive role in providing direction to
or overseeing PNNL operations.

The SC reengineering effort isasignificant stepin
changing SC' s historical approach to line management
oversight. In the planned organization, the Pecific
Northwest Site Office (PNSO) will report directly to
SC without an intermediate layer of management (i.e.,
RL). Therefore, SC will be more directly involved in
decisions related to PNSO and PNNL activities.

SC has established expectations that guide line
management oversight activities and that emphasize
contractor self-assessments, encourage contractorsto
use external experts, and make extensive use of
performance indicators to monitor and evaluate
contractor performance. As discussed below and in
Appendices C, E, and F, there are some deficienciesin
PNNL ES&H programs and PNNL self-assessments
and issues management, indicating that increased SC
atention is needed to enhance PNSO line oversight.

The AMT line management program has the
appropriate elements, including FR and ES&H
assessment programs. The assessment and operational
awareness processes are well documented and the
operationa oversight of the contractor isaccomplished
in accordance with the AMT performance assurance
procedure. As discussed in Appendix C, on
December 5, 2003, the Office of the Secretary of
Energy approved establishing the PNSO as an SC site
office to provide direction to and oversee PNNL. The
Head Contracting Authority and Chief Financial Officer
responsibilities are expected to be reassigned from RL
to the SC Office of the Deputy Director for Operations
(SC-3) and the Oak Ridge Operations Office,
respectively, within the next couple of months.




AMT has been implementing a “partnering”
paradigm with PNNL since 1995. This partnering
approach reflects longstanding SC guidance. As part
of this paradigm, AMT emphasizes a coordinated
approach to planning and performing assessments and
emphasizes performance measures as a tool for
monitoring and evauating performance. The new
DOE/Battelle Memorial Institute (BMI) contract
(awarded October 2002, signed August 2003, and
extending through fiscal year [FY] 2007) reinforces
the basisfor the partnering approach. The new contract
incorporates the six principles from the April 2002
memorandum from Under Secretary Robert Card
entitled “Principles for Office of Science Laboratory
Contract.” Inaccordance with these principles, AMT
management emphasized to its staff that PNNL
management is fully responsible and accountable for
PNNL activities and quality, including ES&H
performance.

The 20 PNNL management systems defined in the
Standards Based Management System (SBMS) are
used by AMT and PNNL as a framework for line
oversght activities. AMT hasdesignated leadsfor each
of the 20 systems, and these leads work with their
PNNL counterparts to reach agreements on the
assessment expectations, ddliverables, and schedules
for the year.

AMT’ sdocumentation of their contractor oversight
activitiesvaries considerably and does not demonstrate
sufficient line oversight activitiesin some management
systems. Recently, AMT began using Capture Tool (a
desktop documentation application) to document its
activities in each of the 20 areas. Partnership
agreements for the integrated quality, environment,
safety, and health and environmental management
areas were reviewed, and documentation for these
areaswas adequate. However, OA identified that seven
AMT primary leadsfor business management systems
had no Capture Tool entries during the period sampled.

The AMT FR program is a well-documented
program that meets or exceeds DOE requirementsfor
coverage of PNNL nuclear facilities. Master oversight
plans and master surveillance plans are complete and
meet the requirements of the RL FR program source
documents and procedures. However, AMT has only
two quaified FRs, and there are a large number of
PNNL facilities. Consequently, the degree of FR
attention devoted to the many non-nuclear PNNL
laboratories is limited.

Sixty-one FR surveillances were conducted and
documented between October 2001 and October 2003.
Generdly, findings are tracked to closure in atracking

system known as ATS. However, observations are
not formally tracked. Further, a number of FR
observations were related to regquirements and should
have been identified asfindings so they could betracked
to closure. For example, one surveillance listed an
inadequate lockout/tagout as an observation. The
practice of not formally tracking observations reduces
the effectiveness of the FR program, since surveillance
observations are not aways verified to be corrected,
and observations are not recorded so that they can be
tracked and trended.

AMT has not updated guidance for AMT staff to
reflect the new contract. The new contract wassigned
August 26, 2003. AMT hasnot yet devel oped acontract
administration plan to provide guidance on AMT roles,
responsibilities, and authorities relative to contract
implementation and execution. The AMT contracting
officer advised that the contract administration plan
for the previous contract is being utilized until a new
oneiswritten and approved. Inaddition, AMT has not
revised its internal performance evaluation and
measurement plan (PEMP) procedure, which provides
guiddines for the AMT <aff in developing year-end
evaluation reports, for the new contract. The PEMP,
which would normally be approved prior to the start of
the fiscal year, is dill in draft form, but afina draft is
expected to be sent to SC in late December 2003,
athough it isnot clear that the PEMP will be approved
before the end of the year.

Thre,

Performing Facility Rounds

The new DOE/BMI contract provides the
contracting officer with the authority to take significant
actionsif PNNL ES& H performance is not adequate.
The contract specifies that the contractor must meet
minimum standards for an ES&H program. ES&H
minimum standards are to be developed by the




contractor, and approved by DOE. The contract gives
the DOE officid (i.e., the operations office manager)
the authority to reduce the award fee by up to the
amount earned for failure to meet the approved ES& H
minimum requirements or for catastrophic events (such
as a fatality, or a serious workplace-related injury or
illness to one or more Federal, contractor, or
subcontractor employees or the genera public, or
significant damage to the environment).

The PEMP establishesfour top-level performance
objectives and metrics for AMT: program
implementation, contract management, laboratory
stewardship, and internal operations. Metricsand sub-
metrics are defined under each of the top-level
performance objectives. AMT staff members are
assigned for each of the metrics. Datais gathered by
these responsible AMT staff members, and is
documented in the capture tool. The PEMP requires
monthly exception reports, quarterly program review
meetings, and an annual year-end self-assessment.
Data collected in the capture tool is collected and
collated to provide AMT management and staff
information relative to performance for monthly
program reviews.

The RL employee concerns program is consi stent
with the requirements specified in DOE Order 442.1A,
Department of Ener gy Employee ConcernsProgram
RL implementing procedures adequately define Federa
actions in administration of the program.

Correctiveaction tracking for Federa actionsneeds
improvement. Currently, Federd correctiveactionsare
being tracked manudly by individua action officers
within AMT. A new automated, computer-based
capturetool (with corrective action capability) has been
developed by AMT (accessed from the newly
devel oped PNSO website) and is anticipated to befully
operationa by the end of December.

AMT has the framework for a line oversight
program that meets SC expectations and contractual
provisions. However, many of the key featuresarein
trangition or in various stages of development (eg.,
internal PEMP procedure, contract administration plan,
and PEMP). Further, as discussed in Section D.2.2,
AMT has not been effective in ensuring that PNNL
establishes and maintains an effective program of self-
assessments and corrective action management. AMT
surveillances and reviews have identified repeat
deficiencieswith the PNNL corrective action program,
but AMT has not ensured adequate enhancements. In
addition, AMT has not required PNNL to formally
respond to recent surveillance reports, and PNNL has
not always taken adequate corrective actions. As

discussed in Appendices E and F, many aspects of
PNNL’ s safety management program are effective but
a number of weaknesses are evident. AMT line
oversight activities have not always been effective in
identifying weaknesses and ensuring that PNNL
addresses identified weaknesses. Some ES&H
deficiencies (e.g., electrical safety deficiencies) were
readily observable during facility tours, indicating that
AMT has not performed effective reviews of
operations in some areas.

Finding #1. RL and AMT have not aways been
effectivein correcting previoudy identified deficiencies
in the PNNL self-assessment and corrective action
management programs.

D.2.2 PNNL Feedback and Improvement
Systems

Assessments. PNNL performs a variety of
assessments to evaluate the adequacy of ES&H
programs and performance using processes that are
defined in an SBMS management system entitled
“Integrated Planning and Assessment.” The associated
SBMS documents apply to all types of business and
operational programs and activities and address
development of business plans by organizations and
management system owners, preparation of L aboratory
investment proposals, performance assessment plans,
conducting assessments, eva uating performance, and
implementing improvement actions. Each directorate
and management system owner is required to develop
and implement an annual comprehensive performance
assessment plan, which is to include roles and
responsibilities, detailed schedulesfor assessments, and
adminigtrative processes. These plans, which include
ES&H programs and activities, vary from directorate
to directoratein thelevel of detail, with some providing
specific assessment schedules and others describing a
higher-level description of how PEMP metrics will be
addressed. In accordance with the independent
oversight (10) management system, PNNL schedules
and conductsavariety of ingtitutiona-level assessments
and specid reviews requested by the line, as well as
formal root cause analyses for events or significant
issues. BMI also arrangesfor the conduct of an annual
independent corporate assessment of PNNL
environment, safety, health, and quaity (ESH& Q)
programs. Suggested guidelines for areas to consider
for assessment and techniques and tool sfor conducting
assessments are provided in SBM S attachments.




PNNL organizations perform avariety of types of
assessments with varying degrees of rigor and
formality. Documented ES&H-related self-
assessments are performed by research and support
directorates and include management and ES&H
walkthrough inspections, cognizant space manager
(CSM) Integrated Operations System (IOPS) space
assessments, line and support functional area self-
assessments, requested 10 assessments, and
contracted external assessments. F& O has established
the most comprehensive and formal assessment
program, employing avariety of mechanismsto evaduate
performance. F&O and RPL have written internal
implementing procedures describing their self-
assessment processes. CSMsin research directorates
and F& O conduct regular self-assessment inspections
tailored to the hazards and activities present in their
assigned spaces using formal checklists. These
walkthrough inspections are typically conducted
quarterly, but the frequency can be adjusted based on
individual risks and activity levels. F&O has
implemented a risk ranking process for job planning
packages (JPPs) that flags high-risk jobs for
management consideration for performing activity-
based assessments. Some high-risk tasks are being
selected for work observation assessments. PNNL
management has indicated an expectation for and the
importance of managers conducting regular
walkthroughs of work areas. Many management
walkthroughs are scheduled and conducted by research
and F&O managers, often accompanied by ES&H
staff. Matrixed ES&H representatives conduct
informa ingpections and wakthroughs during routine
oversight and support of work activities. ES&H
functiona areasubject matter experts (SMEs) conduct
programmatic assessments required by regulationsand
periodic elective program reviews. Research and
support organizations conduct alimited number of topic-
specific self-assessments, many in reaction to events
or identified performance issues.

Notwithstanding the number of assessment
activities performed at PNNL, the OA team identified
a lack of rigor in the planning and conduct of
assessments that is limiting the effectiveness of these
activities in evaluating ES&H programs and
performance. Although numerous inspections of
materia conditions are performed, there is much less
focus on performing formal, structured assessments,
both of processes and performance, and of the results
of ingpection activities. SBMS documents, written to
address top-level business processes, do not aways
provide clear and specific requirements that drive a

consistent and fully effective ES&H self-assessment
program. Specific expectations for management
walkthroughs have not been established, including who
must perform them, to what level of formality, and at
what expected frequency. Although somerecordsare
being maintained to indicate the number of management
walkthroughs conducted, with the exception of ETD,
the other evaluated components had no processes to
monitor and ensure that management walkthroughsare
being conducted by all designated managers as
frequently as expected. The conduct of planning and
assessments by research and support directorates and
management system owners is not aways thorough
and in compliance with the SBMS documents.
Directorate assessment plans have not been issued in
a timely manner, and issued plans are not consistent
between directorates and do not contain al theelements
specified in the SBM S documents. For example, the
ESH& Q FY 2003 plan was not issued until June 2003,
and the ESH& Q and ETD FY 2004 plans have not yet
beenissued. The ESH& Q plan for FY 2003 contained
an assessment schedule for only two of the six ES&H
groups, with the remainder submitting a performance
metricssummary. The ETD FY 2003 self-assessment
plan and schedule did not include a schedule of
assessments. A 2003 schedule, managed by the ETD
Operations Manager’ s Office, existed independent of
the document that was reviewed. It does not appear
that management is adequately reviewing the submitted
plansto assurethat effective assessment programsare
being established or holding the directorates
accountablefor meeting SBM Srequirements. Although
some annua planswereissued late and did not contain
assessment schedules, inspections and assessments
were gtill being performed. Although SBMS requires
directors and management system owners to perform
a “performance evaluation” of assessment and other
data to feed into the next year's assessment plan/
schedule, no format for reporting the performance
evaluation results is specified. ESH&Q has not
documented any analysis or andysesfor FY 2003 and
FY 2004. Each ESH& Q organization and management
system owner isexpected to perform their own anadysis
and make adjustments to their individua inputs to the
following year's assessment plan/schedule, but this
expectation is not documented. Each of the
organizationsin the OA review scope submitted widely
varying reports, many focused on high-level metrics
and non-ESH& Q business performance, with little
evaluation of self-assessment results or identification
of areas for improvement, as specified in SBMS

requirements and guidance.



The OA team identified weaknesses in the rigor
and quality of self-assessment planning and execution.
Although improvements have been made over the last
few years, theline organizations till do not consistently
perform appropriate el ective assessments based on risk
and site/facility-specific circumstances. Theresearch
directorates have not developed implementing
procedures, desk instructions, or guidance on how
assessments are selected, planned, and performed, or
how findings are to be handled or tracked (e.g., issues
management/corrective action management). FSD has
no formd, written procedure for tracking issuesresulting
from self-assessments, and no training or guidance is
availablefor line and support personnd to communicate
effective assessment techniques or devel op assessment
skills.

Other than O and mandatory ESH& Q functional
area assessments, much of the self-assessment activity
that was performed addressed inspection of physical
conditions, rather than process and program adequacy
or observation of work activities. FSD focused self-
assessments are very limited in number (eight in FY
2003) and in scope. These included two assessments
that were performed to address Occurrence Reporting
and Processing System (ORPS) events and severd
ongoing inspection processes (chemica inventories,
trend analysis of accident/injury rates, and
environmental compliance summaries). Although at
the beginning of thiscadendar year ETD (including RPL)
required ESH& Q SMEs to perform documented
activity-based assessments (e.g., watching work), there
isno similar expectation for managers, except for RPL.
Further, athough the expectation was that the seven
SMEswould each conduct three of these assessments
each quarter, only seven were performed during the
first sx months of the year. Of the more than 600
deficiencies recorded since June 2002 in the ETD and
RPL databases of self-assessment findings (e.g.,
management and ES&H walkthroughs, non-RPL
activity-based assessments, and CSM [0OPS
ingpections), none identified issues describing work
observations or programmatic weaknesses. Some RPL
activity-based assessmentsidentified work observation
performance deficiencies, but all were related to
radiological control or waste issues. Although CSM
assessments and management walkthroughs are
evauating physical conditionsand hazards/controlsand
somelimited individual activity-based assessmentsare
being performed, it isnot clear whether the overdl work

control processes are being comprehensively evaluated.
Functiona areasand programs, such as ORPSreporting,
employee concerns, and injury and illness reporting,
have not been assessed in recent years. Assessment
of the lessons-learned program was limited to
evaluation of usage. Some management system owners
are not conducting regular self-assessments of the
effectiveness of their processes as indicated in the
management system maturity evaluation tool listed in
SBMS and the FY 2003 ingtructions for developing
management system business plans. Although there
was an employee concern related to health concerns
for working with lead, this topical area has not been
included in PNNL self-assessments. (See Appendix E
for further details on OA team concerns about controls
and requirements related to lead exposure.)
Weaknesses wereidentified in the conduct of CSM
space assessments. Few deficiencies were noted on
the sample of 1OPS checklists reviewed by the OA
team. Some staff indicated that if deficiencies were
fixed on the spot, they would not be recorded. In one
case, achecklist item for laser interlock tests that are
required by the SBMS subject area for lasers was
checked as satisfactory, although there is no record of
the tests being performed. There are no procedures
or formsfor documenting the completion of the required
laser interlock surveillances. There were other
indicators of weaknesses in self-assessment activities
for hazard recognition and space inspections, including
the material condition deficiencies and program
weaknesses identified by the OA team (see discussion
in Appendix E), the recent Occupational Safety and
Health Administration (OSHA) inspection results, and
theresults of special studiesperformed by PNNL. For
example, because of a high-voltage shock event this
spring, extensive inspections were conducted in June
and July for “high risk” ingtallations (high voltage) and
some unspecified number of lesser risk installations.
Approximately 200 deficiencies were identified,
including approximately 80 additiond ingtalations with
exposed energized parts that would have imparted a
shock on contact with exposed skin. The wide range
of readily identifiable deficienciesindicated the failure
of self-assessment programs to identify deficiencies.
These deficiencies aso indicate complacency, a lack
of attention to safety deficiencies, or weaknesses in
expectations for workers and supervisors who occupy
the maintenance shops and laboratorieson adaily bass.




Finding #2: PNNL hasnot applied sufficient rigor to
feedback and improvement processes to ensure that
ES&H performance is consistently and effectively
evauated and that ES& H-related incidents and program
and performance deficiencies are thoroughly and
formally evaluated, resolved with effective recurrence
controls, and analyzed for adverse trends.

I ssues M anagement. PNNL hasdefined atiered
corrective action management program description in
SBMS. The program description outlines four tiered
significance categorizations: accident investigationsare
SignificanceLeve 1, Price-Anderson AmendmentsAct
non-compliances and ORPS-reportable events are
Level 2, radiological problem reports and quality
problem reports are Level 3, and problems that are
described as minor, easly fixed, and relatively low risk
arelLevel 4. Problemsin thefirst three categories are
required to be tracked in the ATS. The resolutions of
Level 4 problems do not require any documentation,
and each directorateisgiventheflexibility to track these
issues as deemed appropriate.

The ATS providesagenerdly adequate vehiclefor
documenting and tracking conditions and corrective
actions, including identification of responsible owners,
due dates, and closure dates. The processfor formally
tracking deficiencies or improvement opportunities in
ATSisddineated in the “ Assessment Closure” SBMS
subject area. The subject area document states that
this process applies to external assessments, 10
assessments, internal audits (business), Price-Anderson
Amendments Act non-compliances, and Type A or B
accident investigations. This process document
specifies that a closure package should be compiled,
appropriate files should be attached to the ATS action,
and a description of what was done to complete the
action should be documentedin ATS. Condition owners
may designate that prior to closure they must review
and accept closure evidence.

The F&O and ES& H organizations have chosen
to usethe ATSfor tracking the resol ution of deficiencies
identified during self-assessments. ETD has developed
an internal tracking system for self-assessment
findings, including CSM salf-assessment deficiencies.
In the FSD, self-assessment findings are tracked by
individual assessors or the assessed organizations.
F&O formally tabulates and trends issues from both
internal and externa sources in over 50 topica areas
in adefined “risk universe.” These areas are ranked
by importance, and such factors as the number of
findings and time since prior self-assessments are

computed to identify potential areas of weakness or
programmatic concerns. Managers meet quarterly to
discuss this trend report and determine if additional
assessments are warranted. This process is detailed
in an F&O procedure. FSD compiles all available
assessment information (internal and externa) into a
database and rates each one on a red/yellow/green
scale for significance of the findings in an attempt to
identify future focus areas and to prioritize assessment
resources.

As part of the performance evaluation and fee
agreement (PEFA) process, PNNL performs
monitoring and analysis of several agreed-upon
guantitative ES&H performance indicators and
measures that are communicated regularly to AMT.
These metricsare used by PNNL and DOE to measure
contract performance and to monitor performance
trends. However, evauations of assessment findings
in other directorates and ingtitutionally are much less
formal. Issues and potential adverse trends are
discussed at various staff and management meetings
within directorates and among senior managers.
However, with few exceptions, thereis little evidence
of forma data analysis, and management discussions
and decisions are typically not documented.

Although many ES& H issues are documented and
evaluated, with corrective actions developed,
implemented, and tracked to closure, the multiple
tracking methods, many of which areinformal, and the
lack of a structured process to collect and evauate
issue and action data hinder effective management of
feedback information. While evaluations and
corrective/preventive actions in reaction to significant
events are generally rigorous and comprehensive,
insufficient attention is directed at the identification of
precursors that could be identified by structured
evauations of the many inspection and walkthrough
findings. Procedural and performance deficienciesare
limiting the effectiveness of corrective action
management at PNNL. SBMS documents for
corrective action management are not alway's cons stent
and do not include several elements of effectiveissues
management programs. Examples of process
wesknesses include the following:

e The threshold for entry of items into the formal
tracking mechanismof the ATS, asdefinedinSBMS
documents, is based on the source of the issues
rather than the relative significance of the issues.
Although the source in many cases does indicate
significance (i.e., ORPS or Price-Anderson
Amendments Act non-compliances) significant




deficiencies can and should beidentified during the
performance of routine work activities and self-
assessments, but they may not receive resources,
management attention, and controls commensurate
with their significance.

With the exception of the defined threshold for the
type of issues that must be tracked in ATS, the
SBMS documents do not provide any individua
risk or significance prioritization element.

Although the program description document
discusses the importance of determining and
addressing the causes of deficiencies, the
implementing assessment closure SBM S document
does not address the need to evaluate deficiencies
for extent of condition or conduct causa anaysis,
or specify that corrective actions (recurrence
controls) must address causes. Thereisnofiedin
the ATS for documenting identified causes. The
SBMS document does not specify requirements
for training and qualification, or processes for
conducting causa analysis.

The* Assessment Closure” subject areadocument
does not identify it as applicable to severa types
of deficiencies identified in the corrective action
management program description as requiring
tracking in ATS (e.g., it does not identify it as
applicable to ORPS or radiological problem
reports).

The PNNL staff and SBMS documents use
inconsistent terminology to identify issues (i.e.,
problems, conditions, deficiencies, issues,
opportunities for improvement, weaknesses,
nonconformance, observations, and findings).

Theresearch directorates have not established any
procedures detailing how issues are to be managed
in the directorates.

With the exception of F&O Radiation Control
radiological problem reports, suspect/counterfeit
item reports, and quality problem reports, there is
no routine trend analysis of the deficiencies
compiledin ATSor other tracking sysems. Andyss
metrics are limited to aging of actions and a few
high-level dashboard quantitative metrics such as
recordableinjury rates, ES& H training, and ORPS.

In addition, deficiencies in the implementation of

the PNNL corrective action tracking processes were
aso identified. Examplesinclude the following:

In many cases, evaluations, corrective actions,
causal analysis, recurrence controls, closure
evidence files, and references were not well
established or documented as required by the
SBMS documents. Evaluations are not always
rigoroudy performed such that corrective actions
fully address the issues and provide appropriate
recurrence controls. Corrective actions that are
gpplicable a an ingtitutiond level are sometimes
limited to divisions or directorates, and some
corrective actions do not adequately address
recurrence controls. For example, the issue of
excessive delays in reporting of accidents and
injuries, a recurring problem at PNNL, was
addressed by aone-time presentation to staff rather
than more formal actions, such as strengthening
employee training or written SBMS expectations.
In response to a July 2003 10 analysis of
Laboratory events, senior management made
commitments and set expectations for management
assessments of their facilities in two limited-
distribution memoranda without formally directing
the implementation of those expectations or
establishing any forma mechanismsto ensure that
those commitments and expectations were
implemented. The records that are available on
management walkthroughs indicate that some
managers are not performing or documenting
assessments as specified in these memoranda.
Corrective actionsto an employee concern in 2000
related to hazard controls on working with lead
were not effectivein preventing ongoing concerns.
(See Appendix E for further discussion.) A recent
self-assessment of ATS identified some of these
weaknesses, and corrective actions are being
devel oped.

Because ATS is an assessment tracking system
rather than an issue tracking system, and its
required use is limited in scope, some important
ES&H issues may not be entered into ATS or
entered in atimely manner.

The management conclusionson thetrend analysis
of F&O deficiencies are not documented on the
trend report (as required by their procedure) or in
meeting minutes. Adverse trends are not entered




directly into ATS, but are used to target future self-
assessments.

* Theroutine CSM 10PS space assessment reports
document adverse conditions but rarely identify the
dispositions, and with the exception of the ETD,
thereisno system to record or track the completion
of corrective actions.

Various internal and external assessments,
including the BMI corporate assessment, 10
assessments, and AMT surveillances, have identified
concerns with the effectiveness of the issues
management program, but effective corrective actions
have not been taken by the Laboratory. For example,
an October 1998 DOE Headquarters independent
oversight evaluation and a 2001 DOE surveillance
identified findings and observations citing undesirable
variaions in the scope, methods, context, and rigor of
PNNL self-assessments, and inadequate self-
assessment guidancein SBMS. The 1998 Headquarters
evaluation, a 2000 BMI corporate assessment, and a
2000 10 assessment dl identified deficiencies in the
corrective action program, the failure of existing
processes to provide causal anaysis, and insufficient
tracking data. The conditionsreported in these various
assessments continue to exist (see Finding #2).

LessonsLearned. PNNL has established and
implemented a process for identifying, evauating, and
applying lessons learned. PNNL has developed an
innovative and aggressive program to identify podtive
lessong/best practices. A number of comprehensive
and well-written lessons are posted to the website. The
institutional procedure provides for screening of
externally generated lessons |earned by self-assessment
points of contact (POCs) and SMEs to establish
applicability and any needed actions. Interna lessons
learned are being generated, and external lessons
learned are being disseminated to department
managers/supervisors and to SMEs. Lessons learned
and best practicesare posted to aninstitutional database
onthePNNL intranet. Thewebsite contains86 lessons
learned/best practices in 16 ES&H functional areas,
and provides links to numerous externa sources for
lessonslearned. Theintranet websitesfor the electrical
safety functional area and for the ES&H organization
also include lessons-learned postings. Various
documents reflect that lessons learned are being
communicated to managers and workers. A tracking
feature recording peopl e accessing the online database
indicates steadily increasing use.

Although many lessonslearned are being reviewed,
generated, and disseminated, consistent and effective
evaluation and application of externally generated
lessons learned cannot be demonstrated due to
weaknesses in the established process and
implementation. With the exception of an informal
program description in F& O, there are no procedures
describing the implementation of the lessons-learned
program at theingtitutional or directorate/division level.
Although the SBMS subject area provides high-level
expectations for self-assessment POCs and
unspecified SMEs to search and review information
sources for lessons, it does not provide the level of
detail needed to clearly identify who isto review what
information, and the specific information sources. It
specifies no requirements for documentation or
feedback on the review or results of lessons learned.
Forty-one people are identified as lessons-learned or
self-assessment contacts at PNNL, but the list on the
intranet has not been kept up to date (e.g., the person
severa intervieweesreferred to asreviewing the DOE
list server and ORPS for applicability to PNNL is not
listed as a lessons-learned or self-assessment POC).
Further, the scope of some functional area
responsibilitiesisnot clearly delineated (i.e., thetopical
areas for which the “field work” POC is responsible
are not defined). The SBMS subject area document
also does not provide for adequate documentation or
formal feedback to provide assurance that the program
is being effectively implemented.

Implementation of the lessons-learned process is
sometimes inconsistent and incomplete. Externally
identified lessons|earned are not being consistently and
rigoroudy reviewed for all functional areas. Severa
of thelisted POCs interviewed by OA stated that they
did not subscribe to or routinely access major sources
of lessons learned applicable to DOE activities, such
asthelist server or the Society for Effective Lessons
Learned Sharing (SELLS) database. Further, the
criteriafor when alesson learned isto be posted to the
intranet lessons-learned/best practices database are not
clearly defined in SBMS, and the POCs are not
consstently submitting them for inclusonintheintranet
database even when the lessons learned are
disseminated to multiple Laboratory organizations.

Documentation related to lessons learned is
insufficient to demonstrate that lessons learned are
being consistently and rigorously evaluated and acted
upon. There are no forma collective records of the
evaluation of external lessons learned (e.g., which
lessons are reviewed, applicability evaluations and
results, or actions needed or taken). When additional
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reviews are regquested by a POC or SME or when
lessons learned are disseminated, the only record is
electronic mail on the sender’s computer, and the
electronic mail istypically not maintained in a separate
file or asarecord. Lessonslearned and safety alerts
posted on theingtitutional and electrica safety websites
do not describe specific actions taken or to be taken.
With the exception of the few best practices and some
special lessons|earned posted to the PNNL institutional
website, actions are not tailored to PNNL.

Some external lessons learned with apparent
applicability to PNNL have not been identified and
communicated to workers. For example, no evidence
could be provided that severa recent ORPS-related
lessons from the DOE list server had been evaluated
by POCs. There are no lessons learned posted to any
of the PNNL websites (electrical safety, ES&H, or
ingtitutional) related to the unintended penetration of
hidden energy sources (i.e., hitting energized piping or
electric lines in excavation or wall penetration work).
However, hidden energy sources are arecurring event
throughout the DOE complex and were the subject of
a special lessons-learned report by the DOE
Headquarters Office of Environment, Safety and
Hedlth. Further, lessons learned from complex-wide
blind wall penetration events have not been well
integrated into site implementing procedures. The
SBMS subject area addresses some blind wall

requirements, but lower-tier implementing procedures
neededto effectively apply these controlshave not been
developed. In addition, severd other functiona areas
do not appear to have been kept up to date (i.e, the
last hedlth bulletin posted to the ES& H websitewasin
1999, and the latest nuclear facilities lesson posted on
the indtitutional website was in 2001).

Employee Concerns Program. PNNL has
established and implemented an employee concerns
program that generally conformsto the expectationsin
DOE Order 442.1 and associ ated guidance and provides
an effective avenue for workers to voice and obtain
objective evaluation and resol ution of ES& H concerns.
This program is advertised through posters, brochures
handed out to new hires, and anintranet website. PNNL
staff members are encouraged to report and seek
resolution of safety concernsthrough their supervisors,
but workers can a so report concerns to the employee
concerns staff. Few ES&H-related concerns are
reported using the formal employee concerns process
(only 13 ES&H-related employee concerns were
reported in the last two years, and many were minor).
The evduations and dispositions for ES& H-related
concernsreviewed by the OA team were appropriate.

However, several aspects of the employee
concerns program could be strengthened. There are
no procedures detailing how the employee concerns
program is to be implemented. The SBMS subject
area documents only provide “suggested guidelines’
for how staff should report concerns and for how
managers, supervisors, or designated representatives
should address employee concerns. The SBMS does
not describe how the Concerns Program Officeisto
receive, advertise, document, investigate, refer,
communicate, or resolve concerns. The opportunities
to report concerns with anonymity or confidentiaity
are not discussed in the guidelines on reporting (but
are discussed on the website and in the new-hire
brochure). The documentation and investigation files
could be more rigoroudy maintained. The fileslacked
achronological log and verbatim documentation of the
employees concerns, and no attempt was made to get
formal feedback from the concerned individuals on the
final resolution. Investigation notes were often cryptic
and not well organized. Supporting evidence, such as
reports/evaluations by support organizations or ATS
entries, was not on file. However, overall
documentation on file adequately supported the fina
resolution of the concerns.

Injury and IlIness Investigations. Injury and
illness statistics for PNNL reflect that recordable and
lost workday case rates are low when compared to




their DOE peers and have been improving for several
years. Facts related to cases of OSHA-recordable
injuries and first aid cases, including evauations of the
conditions and causes and specification of corrective
and preventive actions, are documented on forms that
are consistent with DOE and OSHA requirements.
PNNL has developed a detailed computerized
investigation reporting process (designated asthe Safety
and Health Information Management System, or
SHIMYS) that is used by immediate supervisors and
ES&H investigators. A Safety and Health Department
procedure describes how investigators conduct reviews
and administer the program. Although injuries and
illnesses are logged, categorized, and reported as
required by OSHA and DOE requirements, PNNL
procedures are inadequate, and the requirements of
several SBM S subject area documents and the safety
and hedlth (S&H) internal procedure are not being
implemented as required.

The SBM S documents do not aign with the S&H
procedure or the actual process (e.g., SBM S specifies
that a worker’s immediate manager interviews staff
and submits awritten report, but makes no mention of
the S& H representative investigators who actually do
the evaluation and designation of corrective/preventive
actions.) Other weaknesses in the SBMS document
and the S& H procedure include:

*  Thereareno specific steps/requirementsto actudly
identify or implement corrective or preventive
actions.

* There are no references to tracking identified
preventive/corrective actions in either SBMS or
the S&H procedure.

*  TheSBMSdocument doesnot clearly specify what
constitutes an injury or require/encourage
conservative reporting. For example, it specifies
that medical attention should be obtained for
“dignificant” injuries or illnesses and states only as
a“suggested guidding’ that staff members should
report any Situation that could result in potentia
injury or illness or could have caused injury or
illness. In another section, the SBMS specifies
that staff who are potentialy exposed to achemicdl,
radiologica, biologicd, or physica hazard (shock,
laser, noise) “must be provided the opportunity to
be evaluated by medica personnel,” rather than a
clear expectation or requirement that potential
exposures are to be reported and evaluated by
medical and S&H personnel.

Although many investigations were effectively
performed and packages were complete, there were
numerous deficiencies in the evaluation and
documentation of injuries and illnesses:

* Theinvestigation reportsby ES&H or supervisors
are often untimely or not performed. Injury and
illness records indicate there are about 60 case
files that remained open without investigation
reports for accidents/illnesses reported three or
more months after the incidents, including 10 in
caendar year (CY) 2001, 17inCY 2002, 28inCY
2003, and severd from 1997 and 1998.

* Many evauations of the causes and corrective
actions for many injury cases were either not
conducted or were conducted with insufficient
rigor to demonstrate that the causes of injurieswere
being adequately identified or that appropriate
recurrence controls were being implemented.

* Not dl fields on the SHIMS €éectronic form are
filled in when appropriate (i.e., the personal
protective equipment worn).

* Conditions and event descriptions are often
inadequate (i.e., details of what work was being
done or the work conditions are not specified or
the description is smply the statement from the
injured party reported to the clinic, rather than a
supervisor’ s description of conditions and events).

* Some causal analyses and corrective actions are
not appropriate or complete, and in some cases,
corrective actions did not address the identified
causes. For example, the root cause specified
when aworker was cut when a pipette broke was
“defective part,” and in another case the specified
corrective action was to hold a lessons-learned
meeting with theinjured party to determine whether
something needed to be done. These causes and
actions are usually developed by ES&H
representatives, however, SHIM S does not provide
signature/prepared-by blocks for indicating who
provided what information, even though thisis part
of the form that the SBMS specifies is to be
completed by the direct supervisor.

¢ Insomecasss, actionswereclosed in ATSwithout
notation of what or whether action was taken or
the attachment of closure evidence as required by




the SBMS “Assessment Closure” subject area
document. Theactionswere closed by the ES& H
staff, rather than theline action ownersas specified
in the SBMS document. Additiondly, the ES&H
staff did not verify that closure packages were
compiled and filed as specified in SBMS before
closure of the conditions (cases) in ATS (see
Finding #2).

Other Feedback Mechanisms. In addition to
the assessment program, other feedback mechanisms
have been established to provide continuous
improvement. The Voluntary Protection Program and
|OPS provide effective vehicles to involve workersin
inspections and safety feedback. Union safety
committee meetings and frequent senior management
and directorate-level staff meetings also provide
feedback and continuous improvement information to
contractor management, including the current status
of safety performance and improvement initiatives, and
discussions of recent incidents and lessons learned.

Cross-cutting or high-cost projects, identified as
operations improvement initiatives, including ES&H
projects, are proposed by line and support organizations
and evaluated annually for funding. If funded as
improvement initiatives, milestones and incentives are
established and included in the contract performance
evaluation and award fee process. Examples of past
and ongoing initiativesinclude |OPS, the Electronic Prep
and Risk process, and waste management process
improvements.

Formal, documented post-job reviews by workers
and supervisors specified in F& O procedures provide
feedback to work package planners and management
after completion of maintenance and modification work.
The F&O work control process requires post-job
reviewsand providesfieldsfor comments and feedback
in JPPs. However, documented feedback on reviewed
dispatch work ordersand JPPswasminimal. Dispatch
work ordersdo not contain afield for worker comments
or feedback.

D.3 Conclusions

AMT has the framework for a line oversight
program that meets SC expectations and contractual
provisons. The FR program is mature and well
documented. However, many of the key features are
in transition or in various stages of development.
Further, AMT has not been effective in ensuring that
PNNL maintains an effective self-assessment and
corrective action management program, and AMT line
oversight activities have not always been effective in
identifying weaknesses and ensuring that they are
corrected by PNNL.

PNNL conducts many feedback and improvement
processes and has made many improvements in the
safe conduct of work at the Laboratory. SBMS
documents describe programs for conducting
independent and line salf-assessments, documenting
deficienciesand tracking corrective actions, addressing
employee concerns, and identifying and communicating
lessons learned. Severa PNNL organizations have
processes for annually reviewing assessment results
and determining areas where additional improvements
areneeded. However, requirements for some aspects
of safety assurance processes have not been clearly
delineated in SBMS or rigoroudy implemented by
research and support organizations, and have not been
fully effectiveinidentifying and addressing performance
deficiencies. Results of inspection and assessments
arenot being analyzed for adversetrends or recurrence.
The documentation, tracking, evaluation, and resolution
of deficienciesto prevent recurrence and the inclusion
of evidence to support closure actions in ATS need
management attention. Many injury and illness
investigations have not been performed, and there are
many documentation deficiencies regarding condition
descriptions and corrective actions. The adequacy of
eva uation and implementation of |essons|earned cannot
be demonstrated because of insufficient rigor in
documentation for this program.

D.4 Rating

Core Function #5 — Feedback and Continuous Improvement

..................................... NEEDS IMPROVEMENT




D.5 Opportunities For
Improvement

This OA inspection identified the following
opportunities for improvement. These potential
enhancements are not intended to be prescriptive or
mandatory. Rather, they are offered to the site to be
reviewed and evaluated by the responsible line
management, and accepted, rejected, or modified as
appropriate, in accordance with site-specific program
objectives and priorities.

RL Associate Manager for Science and
Technology

1. Improvesystematic mechanismswithin AMT
to strengthen line oversight of the contractor.
Specific actions to consider include:

* Increase the frequency of FR and SME
surveillances of the PNNL self-assessment

program.

* Increase the DOE FR oversight of research
and F& O shop work activities.

e Strengthen management review of FR
surveillance findings and observations.

» Establish aformal mechanism for tracking FR
surveillance observations to closure.

e Encourage AMT *“partnering agreements’ to
emphasize SME participationin field activities
and PNNL self-assessments.

* Target training for AMT SMEs on conduct of

observations/assessment of ES&H
requirements in facilities.

* Develop a metric within the PEMP for SME
involvement in field activities and assessments.

*  Strengthen the metric withinthe PEMPfor use
of the Capture Tool, beyond counting entries,
to one that measures quality/substance of the
input.

Pacific Northwest National L aboratory

1. Strengthen self-assessment performanceand
hold line management accountable for
effective implementation. Specific actions to
consider include:

* Establish more specific requirements for
assessment plans, performance evaluations,
and self-assessment in SBMS documents,
increasing the focus on observation of work,
process/program evaluations, and anaysis of
assessment results.

* Line organizations should develop formal
ingructionsto delineatetheloca processesand
requirements for implementing SBMS
requirements for assessments.

* Provide training materials or courses on
effective self-assessment techniques, and
establish a mentoring resource to improve the
rigor and effectiveness of self-assessments.

* Establish an independent SME assessment
review function on an interim basis to provide
feedback to lineand support organizations, with
afocus on strengthening the depth and rigor
of management assessment criteria and
evaluations. Establish a method to measure
improvement or attainment of acceptable
performance.

* Reqguire and establish mechanisms to ensure

that required management walkthroughs are
being performed as required.

2. Establish amorerigorousissues management
system that promptly documentsissuesin a
tracking system, assures management rigor
is applied based on issue significance rather
than the source of the issue, includes the
graded documentation of the causes of
deficienciesin programs and performancein
the tracking system, provides effective
recurrencecontrols, and providesaccessible
datafor effectivetrend analysis. Specificactions
to consider include:




Revise and strengthen SBM S requirements for
documenting, categorizing (risk-ranking),
evaluating, resolving, and tracking issues,
regardless of how they areidentified. Provide
for documenting al identified issues in the
appropriate issues management system in a
more timely manner.

Line organizations should develop formal
ingtructionsto delineate thelocal processesand
requirements for implementing SBMS
requirements for issues management and
corrective action.

Develop and implement processesto rigorousy
analyze inspection and assessment results at
al levelsin the organization to identify adverse
trends (precursors) and to identify repetitive
issues that require recurrence controls.

Revise the ATS to document root or probable
causes to promote the devel opment of actions
that will prevent recurrence. Strengthen the
rigor of root cause anaysesto ensure that root
and contributing causes are more consistently
and clearly defined.

Ensure that SBMS requirements for
documenting closure actions and evidencefiles
are met before actions and conditionsin ATS
are closed. Consider establishing a formal,
routine monitoring mechanism until consistent
compliance is achieved.

Strengthen the rigor and formality of issue
evauations and dispositions documented in
employee concerns and illness and injury
programs.

3. Improve the rigor and formality in
implementing the lessons-learned program.
Specific actions to consider include:

Better define the responsible personsand their
roles and responsibilities for performing
screening and evaluation of externally
generated lessons|learned in SBM S documents.

Establish requirements and processes to
document the screening of external lessons
learned and the results of applicability reviews

by POCs/SMEs and provide feedback to the
institutional lessons-learned office.

Ensure that applicability reviews evaluate and
document that existing processes and hazard
controlsare sufficient to prevent the occurrence
of reported external events at PNNL.

Tailor recommended actions to PNNL
organizations, programs, and systems. Ensure
that actions deemed necessary are not
categorized as “recommended.” Designate
specific responsible parties to take directed
actions.

Establish procedura requirementsthat lineand
support organizations provide formal feedback
to SMEs and the ingtitutional lessons-learned
officedetailing the actionstaken and theresults.

Conduct a rigorous self-assessment of the
implementation of the lessons-learned
program.

Improve the rigor of documentation of the
investigation of employee concerns. Specific
actions to consider are:

Strengthen SBMS documents to include the
roles and responsibilities of the employee
concerns office and processes for that office
to resolve employee concerns. Include a
description of the opportunity for and
qualifications regarding maintaining
confidentidity and anonymity.

Employ a written concerns record form, and
encourage concerned individuals to sign the
form. This would ensure consistent
documentation of basic information and assure
common understanding of the concern.
Regardiess of the method used, obtain verbatim
documentation of the employee’ s concern and
get agreement from the concerned individual.
Consider using the form to record final
disposition/resolution and closure.

Egtablish achronologicd log intheinvestigation
file to provide a concise history and status of
al activitiesrelated to resol ution of the concern.




Use the most formal communication method
possible to notify the concerned individua of
the final disposition of their concerns and
options for escalating their concerns if they
are not satisfied. Include a request for
feedback indicating acceptance, disagreement,
or comments. Document in the records any
feedback from the concerned individual.

Provide concise summaries of investigation
notes from meetings and interactions with the
concerned individual and investigetors. Include
in the investigation package supporting
documentation or such evidence as reports/
evaluations by support organizations or ATS
entries for identified issues and corrective
actions.

Ensure that any required corrective actions
have been placed into formal tracking systems
and are completed satisfactorily beforeformal
closure of the casefile.

Ensure that line supervisors and management
take ownership of injury and illness incidents
and that ES&H provides a supporting role.
Reguiretheclosure of actionsto be performed
by the owners and not the ES&H injury and
illness staff.

Include mechanismsin SHIM Sto identify who
supplied what information and analysis.

Ensure that all pertinent fields in investigation
reports are consistently completed (i.e.,
personal protective equipment worn).

Resolve the backlog of missing investigation
reports, and ingtitute controls to monitor and
ensure timely completion of the investigations
and associated actions to prevent recurrence.

Establish/strengthen a review process to
ensure that investigations are rigorously
performed and documented and that identified
causes and corrective and preventive actions

5. Improve the process and performance for are appropriate.
investigating and documenting preventive
actions for injuries and illnesses. Specific
actions to consider are:




APPENDIX E

CORE FUNCTION IMPLEMENTATION
(CORE FUNCTIONS 1-4)

E.1 Introduction

The U.S. Department of Energy (DOE) Office of
Independent Oversight and Performance Assurance
(OA) evaluated work planning and control and
implementation of the first four core functions of
integrated safety management (ISM) at selected
Pacific Northwest National Laboratory (PNNL)
facilities and activities. The OA review of the ISM
core functions focused on environment, safety, and
health (ES& H) programs as applied to the two magjor
types of activities performed at PNNL:

1. Research and development (R&D) activities
(discussed in Section E.2.1)

2. Facility support activities (discussed in Section
E.2.2).

OA'sreview of R& D activitiesfocused on selected
facilities, organizations, and activities:

* Radiochemical Processing L aboratory (RPL).
The Radiochemical Sciences and Engineering
(RS&EG) group isthe primary R&D organization
in RPL. The RS&EG group provides capabilities
in nuclear process engineering, radiomaterials
characterization, and radiochemical separations
and processing. The High Level Radiochemistry
Facility, the Shielded Analytical Laboratory hot cell
complexes, and the stand-alone mini-cellsare used
to conduct work with highly radioactive materias.
RPL also servesastheradioactive material receipt
and digtribution center for gpproximately 70 percent
of theradioactive materias utilized in the numerous
research laboratories.

* Environmental Molecular SciencelL aboratory
(EMSL). EMSL is a DOE-funded fecility that
promotes fundamental research in physical,
chemical, and biological sciences. The facility is
equipped with over 100 major instrument systems
andisclassfied asalow-hazard fecility. Thefacility

and equipment are managed by the Fundamental
Sciences Directorate (FSD) and made available
to PNNL and externd (e.g., university researchers)
users. Currently, EMSL has over 550 active
projects and supports over 800 distinct users
throughout the facility.

e Building 331. PNNL Building 331 Life Sciences
Laboratory houses research activities conducted
by the PNNL FSD, and to alesser extent research
being conducted by the Environmental Technology
Directorate(ETD). TheFSD’sBiological Sciences
Division conducts experimental studies to
understand molecular and cellular processes
resulting from insult by physical and chemical
agents. Basic and applied research concerning
microorganisms and/or their processes in various
environmentsis conducted within thefacility. ETD
currently has three technical resource groups
conducting work in the 331 Building. ETD works
with external clients to develop environmental
monitoring programs and scientific and
technological solutions for long-term stewardship
of waste sites. In general, the research conducted
within Building 331 presents a variety of potential
hazardsto researchers, including physica, chemicd,
biological, and radiologica hazards. Biosafety
Levels 1 and 2 are permitted in this facility.

At dl three R&D facilities, OA examined waste
management and environmental compliance activities,
reviewed procedures, observed ongoing experiments,
toured facilities and laboratories, observed equipment
operations, interviewed managers and research staff,
reviewed interfaces with Environment, Safety, Hedlth,
and Quality (ESH&Q) staff, and reviewed safety
documentation (e.g., permits and safety analyses). At
RPL, most of the ongoing work during the assessment
occurred in the hot cells and associated support areas.
Work observed in these areas included a
decontamination and ingpection project involving control
rod drive mechanism housings removed from retired
commercia reactor vessel heads, a project involving
radiochemical separation of uranium-232 decay




products for commercial medical isotope use, and
general hot cell activities, such as sample transfers.
At Building 331, research observed included work that
involved biological, chemical, and radiologica hazards,
typicaly with smal quantities of chemical and biologica
materiasfor which the exposure hazard was general ly
low risk. FSD Product Line research projects were
observed principally in Laboratories 169, 170, 317, and
350. ETD Product Line research projects were
observed principaly in Laboratories 108 and 110.

OA’s review of facility support activities focused
on the Facilities and Operations (F&O) Directorate.
F& O provides strategic planning, management systems,
safeguards and security services, facility operations,
craft resources, and facility projects and engineering
services for PNNL government, private, and leased
facilities. F&O provides a dedicated core team that
includesthe building manager, building engineer, facility
project managers (construction managers), and
mai ntenance supervision and support craft. The F&O
core team is an integral part of each research facility
and provides direct support to the research mission.
Craft resources and central shops support both the
facility infrastructure systems and equipment, but also
provide requested support and manufacturing for
research-related tasks.

F&O work activities are governed by a
comprehensive procedural set, and a single
administrative procedure ADM-16, Facility
Operations Maintenance Work Control, that governs
F&Owork inal facilities. Thework control procedure
and supporting procedures govern maintenance,
fabrication, and construction, including subcontracted
work activities. More complex jobs are performed
under job planning packages (JPPs) and most routine
craft work is performed under “ dispatch” work orders.
Subcontracted activities are performed under contracts,
but work is implemented by JPPs prepared by PNNL
that contain elementsrequired of aplanned maintenance
job package.

For F&O activities, OA reviewed work control
systems and work performance for fabrication
activities, preventive and corrective maintenance, and
congtruction for the RPL, Building 331, and EMSL
facilities. The review aso included the Building 350
central fabrication shops and associated work activities.

E.2 Results

E.2.1 R&D Activities

E.2.1.1 Core Function #1 — Define the
Scope of Work

Missionsaretrandated into work, expectations
are set, tasks are identified and prioritized, and
resources are allocated.

RPL. Research work at RPL is generally well
defined. Each R&D project has a forma scope of
work that is provided through the proposal contract or
a formal scope of work statement. The research
proposal s describe the apparatus, needed materias, and
the overall approach in sufficient detail to permit
effective hazard identification and analysis. The
Electronic Prep and Risk (EPR) process provides
documentation of the overall scope of work for R&D
projects and also defines project-level risks associated
with the scope of work. Product line managersapprove
the submission of proposalsand again approvethefinal
scope of work and risk profile presented in the EPR
for afunded project. At theactivity level, the scope of
work is further defined by technical work documents
and work practices used to control specific activities.

Although work scopeswere generaly well defined,
information provided on the EPR documents for RPL
projects often did not provide enough details to
determine environmentd risks. One document involving
development of sensors to detect radioactive
contamination in soil in the section on waste
management indicated “no comment” on the EPR.
Therefore, the environmenta compliance representative
(ECR) had to contact the researcher to determine how
much radioactive waste would be generated so that
arrangements could be made for proper management.

EMSL. Researchwork at EMSL isgenerally well
defined through the use of the proposal process. Each
R&D project requires the submission of a formal
proposal that includes a work statement and scope of
work. The proposals describethe overal experimental
approach in sufficient detail to permit effective hazard
identification and analysis that alows activities to be
assigned to appropriate|aboratory spaces. Additionaly,
the safety and health representativeisinvolved with all
phases of the proposal review and approva process.




The EPR also documents the project-level scope of
work for R&D projects and defines the general risks
associated with the proposed project. Product line
managers gpprovethe submission of proposasand again
gpprovethefina scope of work and risk profile defined
in EPR for afunded project. At the activity level, the
scope of work is further defined by technical work
documents and project-specific information requested
by the cognizant space manager (CSM) that will be
used to identify hazards and control specific activities.

Building 331. The research work scope within
the FSD is typicaly defined in the research proposd
and the EPR. Occasiondly, a project plan is adso
prepared for larger research projects with multiple
organizational or resource interfaces. Work scope
detailsare most often defined through communications
among theresearch staff and the CSMs, although these
communications are often informal and seldom
documented. In genera, the level of detail provided in
research proposals and EPR mitigation permits is
sufficient to communicate the scientific nature of the
work in order to obtain funding, identify the level of
resources, and initiate the EPR process. However,
the research proposal and EPR, which, other than
research notes, may be the only written record of the
research scope of work, are often not devel oped with
sufficient detail for an independent party, such as the
ECR or FSD safety and hedlth representative, to be
able to evaluate the work activity and identify the
hazards associated with the work. Figure 3.2, R&D
Planning Control, in the PNNL integrated ES&H
program description indicates that afunction of the EPR
isto define work scope. Based on areview of severa
R&D projects in Building 331, the statement of work
in the EPR is insufficient to describe specific risks of
thework to be performed. To compensatefor alimited
definition of work, some organizations, such as the
PNNL Readiation Control organization, for example,
require project managers who plan to use radiological
material to prepare a more explicit statement of work
so0 that the radiological hazards and controls can be
identified. In addition, for radiological work, the
radiation work permit (RWP) enhances the definition
of work scope.

As awork scope document, the level of detail in
an EPR risk mitigation permit varies among projects
within the same directorate. For example, some
projects are conducted in multiple laboratories within
Building 331. Informaly, project managerswill negotiate
for bench space in laboratories that have the required
equipment and controls, and this will guide the work
locations. However, the EPR does not clearly link

research activities to laboratories. The ECRs, when
reviewing the EPR, usetheir knowledge of theresearch
and the building laboratories to forecast and link
research activities with laboratories. In most cases,
the ECR will also discussthe research project with the
researcher. Again, theresults of these discussionsare
seldom documented.  As a result, the bases for the
environmenta waste accumulation, storage, and control
requirements, which areimposed for aresearch project,
are not well documented in the EPR or elsewhere.

Summary. The scope of most R&D work
activitiesis sufficiently described and defined to specify
what work isto be performed, and to alow subsequent
identification of the associated hazards. Research
activities haveforma processesto define the scope of
work for various R& D work activities. For mgjor tasks
with higher risks, the scope of work was generaly
appropriately documented. However, in some cases,
the details of the scope of work are not well documented
for smaler projects and lower-risk work.

E.2.1.2 Core Function #2 — Analyze the
Hazards

Hazardsassociated with thework areidentified,
analyzed, and categorized.

RPL. A combination of established processes is
used to identify hazards associated with research work
at RPL. The EPR process establishes the risk profile
and general hazard mitigation methods for the initia
project safety review process. The Integrated
Operations System (IOPS) and the technical work
document development process further define the
principal hazards specific to the proposed activity. The
Independent Review Committee provides a final
verification of hazards analysisand control development
for all projects and technical procedures through a
formal review process. Attimes, additional planningis
required before alowing work to begin. Although some
specific deficiencies exist, particularly for the smaller
and more routine R& D laboratory work (see below),
the overall process providesfor asystematic approach
to safety reviews.

Most work at RPL involves actual or potential
radiological hazards, and RPL has a well-defined and
mature processin placeto ensurethat radiological work
receives appropriate hazard review by ES&H
radiological professionals. Through Standards Based
Management System (SBMS) requirements, users of
radioactive materials are required to complete an
eectronic RWP request form for any new or revised




work involving use of radioactive materials. Thisform
is forwarded to a dedicated facility radiological work
planner who is responsible for reviewing the hazards
and preparing an RWP for the proposed work. The
work planner also coordinates other reviews depending
on the complexity of the work and predefined review
triggers. For example, aninternal dosimetrist is called
upon to evaluate bioassay requirements that are
incorporated into the RWP, and additional reviews are
performed by radiological engineering staff and/or as-
low-as-reasonably-achievable (ALARA) committees
based on the complexity and involved hazards.

While adequate systems for scope definition and
hazards analysis were in place, ineffective integration
of these systems has at times resulted in incomplete or
ineffective hazardsanalysis. Specifically, mechanisms
for communicating the specific scope of work for
research projects do not ensurethat al relevant details
of the work are communicated to those individuals
responsible for analyzing and controlling hazards. For
example, the AlphaMed medica isotopework involved
radiochemica separation and purification of different
radioisotopes from the uranium decay chain. However,
the RWP request form only listed * uranium-232 isotope
work” as the scope of work and hazards, and did not
define the presence of concentrated radium or thorium
being handled, nor did it identify the potential for pre-
existing tritium hazards in the hot cells that were used
with thisproject. Assuch, corresponding controlswere
not sufficiently defined or developed. While the EPR
did identify some of these hazards, the EPR is not
reviewed or accessible to radiological work planners.

In some cases, | OPS hazard awareness summaries
did not reflect certain hazards present in |OPS spaces
as required by SBMS. For example, the hazard
awareness summary for Room 58 did not include
references to any chemicals; however, both chemical
and lead hazards were present in the room. Similarly,
theonefor Laboratory 603 did not reflect the presence
of dry ice (carbon dioxide) hazards being used in support
of control rod drive mechanism work. Several
laboratories had lifting hazards that were not reflected
in the posted hazard awareness summaries.

EMSL. A combination of processesisestablished
to effectively identify most hazards associated with
research work. The EPR and proposal processes
establish genera project-level requirementsand hazard
categoriesfor theinitial proposa safety review process,
and the 10PS process tailors the hazards anaysis to
the laboratory spaces where a proposed activity takes
place. Safety representatives, peer researchers, and
subject matter experts (SMESs) regularly review and

analyze proposals and hazards related to projects and
laboratory-specific activities. For example, a fire
protection engineer reviewed a proposed catalyst
research project involving hydrogen to ensure that any
flammability concerns were adequately addressed.
Overadl, the process is appropriate for a systematic
approach to safety reviews.

In some cases, however, researchers are not
rigorously applying the process, resulting in some
activity hazards associated with use of chemicals not
being appropriately identified. Some chemical process
permits (CPPs) address the chemical quantities and
uses specific to the research work, but do not address
the handling and transfer of much larger quantities of
the chemicals obtained from vendor containers. For
example, a CPP for Laboratory 1410 addresses 50
milliliter quantities of acids and bases used in research
activities, but the activity of dispensing those quantities
from vendor containers within the Laboratory is not
addressed. Consequently, hazards and associated
controls such as personal protective equipment (PPE)
for handling the significantly larger (multi-liter)
quantities of the bulk chemicals are not addressed.

In addition, some routine laboratory hazards, such
as handling sharp objects (syringes) and potential
ergonomic concerns (moving heavy objects), are not
analyzed or identified in sandard |OPS documentation,
and the SBMS subject areas do not address some
common hazards encountered in the laboratory
environment (see Appendix C).

Building 331. The Building 331 scientific,
operations, and ES&H staff is knowledgeable of the
hazards associated with the research projects
conducted within the facility. Researchers, project
managers, and CSMs are typicaly the individua s with
primary responsbility for identifying, recognizing, and
controlling hazardswithin their laboratoriesand are aso
the individuals with the greatest knowledge of the
potential hazards associated with their research. Ona
number of occasions, CSMs in Building 331 have
identified potential research hazards and have taken
action to control those hazards. For example, in
calendar year (CY) 2002, the CSM for Laboratory 350
identified non-resident researchers attempting to store
infectious biologica samples in a laboratory that had
not been approved for storage of such samples. Since
the research was to be conducted as a non-funded
collaborative research project, the EPR process had
not been invoked. However, the quick recognition of
the hazard by the CSM avoided a potential mishap.
(Note: This gap in the EPR process for non-funded
research work has subsequently been addressed and




rectified). In addition to the research staff, the ES& H
SMEs(e.g., industria hygiene, radiation protection, and
environmental protection/waste management) and
operations and building management have also been
effective in identifying, analyzing, and controlling
research-related hazards.

Changes to the EPR process in April 2003 have
resulted in an improved capability of thistool to identify
bounding-level hazardsfor individua research projects
and ensure that projects can be accommodated in
Building 331 laboratory spaces. The EPR identifies
categories of hazards associated with a research
activity (e.g., chemicals, non-ionizing radiation, and
lasers) such that those hazards can be compared
againg the facility safety envelope (e.g., Building 331
facility use agreement) and laboratory space controls
(e.g., permits, training, engineering controls) to ensure
that the hazards can be appropriately controlled and
mitigated.

The hazard awareness summary is another useful
tool for communicating general classes of workspace
hazards to Building 331 laboratory occupants. All
Building 331 laboratories were posted with current
hazard awareness summaries, which described the
types of hazards that could be possible, based on the
active research being conducted in the laboratory.

Although the EPR and |OPS processes (training,
permits, hazard awareness summaries) have provided
a system for the identification and anaysis of those
hazards with the most significant risk, some aspects of
these processes could be further improved to provide
for more consistent and effective identification and
analysis of hazards.

For example, some EPR risk mitigation permits,
which are generated from implementing the EPR
process and revised on an annua basis, contain
inaccurate or dated information concerning the hazards
of theresearch project. For someBuilding 331 research
activities, the EPR risk mitigation permit identifies
hazards that are not relevant to the research project.
One EPR risk mitigation permit, for example, identifies
there are large quantities of chemicas and a high-
powered laser involved in the research, athough neither
statement is accurate. In some cases, the EPR has
not remained current with changing hazards. For
example, therecently revised EPR risk mitigation permit
for Project 27197 (Deinococcus Radiodurans for
Bioremediation) continues to identify uranium as a
hazard, athough uranium has not been used for this
research project for some time.

In afew cases, some laboratory hazards have not
been sufficiently analyzed and/or documented to ensure

that the hazard control is appropriate. For example,
routine radiochemica work performed in Laboratory
152 involvesthe use of low-activity radioactive samples.
A portion of Laboratory 152 has been established asa
radioactive materialsarea. In thisarea, radiochemical
sample analysis by inductively coupled plasma (ICP)
chromatography is conducted to analyze trace quantities
of plutonium, uranium, and thorium, as well as other
metals. Since the samples are assumed to be low in
radioactivity, an RWP request form was not generated
and aradiologica hazards analysis was not conducted
to determine the appropriate level of radiological
controls, aswould be required by procedurefor al new
projects involving use of radioactive materials. Most
samples processed in thisareatypically contain only a
few picoCuries (pCi) of activity and have not given
rise to adetectable level of contamination. However,
for samplesthat contain lessthan 10 milliliters of dilute
nitric acid, each sample could contain as much as 30
pCi. Because up to twenty samples at this
concentration could be in process or available for
dispersion (i.e., spill) at any onetime, contamination of
process equipment and aress is possible. However,
this aggregate hazard has not been analyzed or
documented asrequired by PNNL proceduresto ensure
that the existing controls are appropriate.

For a number of routine laboratory research
hazards, such asworking with sharp instruments (e.g.,
syringes), lead shielding, and ergonomics, the hazards
are not sufficiently addressed in SBM S or mapped into
IOPS such that hazards can be recognized and
documented at the research activity level to ensure
that the appropriate controls are identified and
implemented. In general, expectations have not been
established for the identification, analysis,
documentation, and control for routine, low-risk hazards
typically encountered when performing research. Itis
not clear whether these hazards are to be considered
as “skill of the researcher,” which is not defined, or
should be addressed by some other mechanism within
IOPS. For example, the use of sharp instrumentsisa
common hazard within the Building 331 laboratories,
but the hazards associated with the use of sharp
instruments are not addressed within the SBM S subject
aress, unless there is a potentia bloodborne pathogen
concern. In another example, the “Working with
Chemicals’ SBM S subject areaidentified anumber of
“safe practices’ for preventing explosive reactions
when working with laboratory heating equipment
(ovens, burners, etc.), glass gpparatus containing gases
or vapors under pressure, etc., and other common
laboratory work practices. However, thereisno clear




expectation or processfor identifying, documenting, and
communicating such routine hazards (such asastandard
laboratory practicesinstruction) for aresearch project
and ensuring that the appropriate administrative controls
(training, permits, hazard awareness summary) have
been identified and implemented through IOPS.

Many of these low-risk hazards are considered to
be routine and are commonly encountered when
performing research. However, failure to recognize,
identify, and control these hazards can aso result in
the potentia for injuriesand illnesses. For example, in
February 2003, a culture bottle over-pressurized in
Laboratory 108. A methane-producing bacterium was
introduced into a bottle that was not vented, and the
ensuing buildup of gases shattered the bottle. The use
of such bottles and culture medium (which contained
no hazardous chemicals) is commonplace in the
laboratory. Thereisno mechanismwithin EPR or IOPS
for targeting and documenting this type of hazard.

Summary. The hazards for most work observed
had been properly identified and analyzed through
PNNL review and planning processes. Severa positive
practices and initiatives were identified that minimized
or eiminated hazards, provided for communication of
hazards, and contributed to risk mitigation and safer
work. The use of an Independent Review Committee
a RPL andthe | OPS database linked to EPRsimproved
the review of R&D operations and communication of
hazards to workers, respectively. The use of hazard
awareness summaries that are posted at laboratories
aided hazard communications for workers in
laboratories. However, some weaknesses were
identified in the identification and analyses of hazards
that in some cases decreased the effectiveness of work
planning and/or resulted in inappropriate or incomplete
hazard controls being applied. Although the process
and procedures are in place and are effective for
identifying and anayzing hazards, someimplementation
deficiencies need to be corrected to provide for amore
robust program.

E.2.1.3 Core Function #3 — Develop and
Implement Hazard Controls

Safety standards and requirements are
identified and agreed upon, controls to prevent/
mitigate hazards areidentified, the safety envelope
is established, and controls are implemented.

RPL. AtRPL extensive useof engineered controls
serve as the primary mechanism to control many
activity-level hazards. Engineered controls include

items such as hot cells, gloveboxes, hoods, temporary
enclosures, and ventilation systems specific to thework.

Engineered controls are complemented by avariety of

adminidrative controls, including radiation work and
chemical use permits, standard operating procedures,
facility research practices, and in some cases specific

technical work documents prepared to control a
particular activity. Although some specific deficiencies
exist (see below), the overall process produces a
generally adequate set of hazard controls.

PNNL has established someinnovative el ectronic
mechanisms for certain radiologica hazard controls.
For example, the radioactive materials management
tool alowsauser to identify the applicable SBMS and
facility-specific radioactive materials management
procedures based on the users selection of the facility,
the type of radioactive material, and the nature of the
activities. Inaddition, theradiologica control technician
(RCT) scheduling tool allows users to determine
availability of RCTs and schedule the necessary RCT
resources to cover work.

Controls for waste management/environmental
compliancefor RPL are provided by documented work
practices and deployed ECRs and Waste Management
field servicesrepresentatives (FSRs) who are matrixed
to the operations manager and are available to R&D
personnel as a resource for meeting compliance
objectives and proper waste management functions.
Researcherswho generate waste are required to follow
the waste accumulation and disposal practice. This
practice provides an easy-to-use method for meeting
regulatory requirements and ensuring proper
management of hazardous, mixed, and radioactive
waste.

While the combination of engineering and
adminigtrative controls results in effective mitigative
and preventive controlsfor research work in most cases,
deficiencies in implementation of some institutional
systems governing chemical use and management have
resulted in ambiguous or undefined hazards and controls
during some work evolutions, including improper
selection of PPE. These deficiencies are discussed in
the following paragraphs.

SBM S requires documentation of the specific PPE
for each unique chemical hazard present in a work
activity. At RPL, the use of generic chemical use
permits does not fully comply with SBM Srequirements
for chemical use documentation. While the SBMS
alows smilar chemicas with smilar controls to be
grouped together in chemical use documentation, it
requires a separate listing for each group of chemicals
that have unique hazards and controls. Contrary to




these requirements, RPL lists similar chemicals with
differing PPE requirements in the same permits and
does not provide the unique PPE requirements for the
specific chemicals. For example, specific glove types
for differing acidsare not provided. Theseambiguities
have resulted in workers performing activities with
inadequate PPE. For example, aworker was observed
using concentrated nitric acid using latex gloves, which
areineffective protection for that chemical. Inanother
example, a worker was observed using a
decontamination chemicadl listed as being a severe eye
irritant without using any eye protection. In a third
example, large quantities of dry ice (500-pound storage)
were introduced into the control rod drive mechanism
decontamination project. Thischemical was procured
using a Laboratory purchasing card (P-Card) without
required SBM Straining on P-Card chemical purchases.
As areault, the dry ice did not get listed on the CMS
chemical management inventory, and it wasnever listed
as an 10PS hazard in the space in which it is used.
While most controls for users were incorporated into
the operating procedure, |OPS permits were not
revised, chemica inventorieswere not updated to reflect
this chemical, exposure limits were not documented,
potential work-level concentrations were not formally
analyzed, actua work-level concentrations were not
measured, and all personnel with access to the space
were not made aware of the new hazard through the
hazard awareness summary (see Finding #3in Section
D.3.3).

In addition, chemicals covered by static inventory
requirements are being stored in locations that are not
accurately reflected on CM Sinventory listings, resulting
in inaccurate chemica location listings. For example,
a significant number of combustible materials are
permanently stored in RPL Room 58; however, the
chemical inventory listing for Room 58 shows no
chemical inventory. Another example included the
presence of cleaning solutions and the recently added
dry ice listing in shielded facility operations (SFO)
spacesthat do not appear under the chemical inventory
in their location of actua storage. Under SBMS and
RPL IOPS practice, movement of achemical location
for more than one working day requires an update to
the CMSinventory listing to reflect the actua location
of storage.

Each laboratory in RPL hasahard-copy laboratory
handbook containing a variety of information for
researchers, including RPL practices, permits, and
related information. However, the information
presented in these handbooks is not always tailored to
or applicable to the space, and in some cases is not

complete. For example, the laboratory handbook for
Room 58 containsresearch practices, permits, and other
information that do not apply to F& O operations. The
|aboratory handbook for RPL 701 contained an outdated
RWP, and anumber of other handbooks did not include
copies of any RWPs.

Some radiologica controls specified in RWPs or
other documents were not properly implemented or
defined. The RWP for the AlphaMed medical isotope
production specified the wrong type of ar sampling
using acontinuousair monitor rather than ahigh-volume
air sampler as an indicator of exposure in lieu of
biocassay monitoring. Work involving remova of the
control rod drive mechanism from the shipping
container subjected aworker to ahigher dose potential
to the lower legs and feet, whereas only finger ring
dosmetry wasrequired to monitor extremity dose. The
job required contamination measurements when
opening the shipping container and decontamination “as
necessary”; however, the specific levels requiring
decontamination and limitations on performing
decontamination without respiratory protection were
not specified.

Although most laboratory operator aids were
appropriate and controlled in accordance with RPL
requirements, laboratory operator aidswereimproperly
implemented in two cases. One approved operator aid
addressing exhaust fans for a temporary glovebox
conflicted with the governing procedure, and another
operator aid providing an overhead crane pre-start
checklist was not approved and controlled in
accordance with procedure.

EMSL. In most cases, the combination of
engineering and administrative controls results in
effective prevention and/or mitigation of hazards
associated with research work. Engineering controls
are prevdent in thisrdatively new facility and include
state-of-the-art controls, such as computer-assisted
“auto balance” ventilation design and control for fume
hoods and laboratory space. In another example,
delivery systemsfor bulk hazardous gasses are | ocated
in external chase with vented stacks. Administrative
controlsinclude |OPS-generated activity permits (CPPs,
laser use permits, etc.), such EMSL work practices as
the EMSL practice for chemica waste disposal, and
the EMSL chemica management system. In addition,
an ECR and FSR have been matrixed from the PNNL
Environmental Management ServicesDivisontoEMSL
to provide direct support for control of waste
operations. EMSL aso uses |OPS-generated hazard
awareness summaries as an administrative control for
communicating general classes of workspace hazards




to occupants. EMSL rooms and laboratories were
posted with current hazard awareness summaries
describing the types of hazardsin the space. In another

example of strong administrative controls, EMSL

researchers working with strong magnetic fields

devel oped, in conjunction with the medical department,

amagnetic field worker screening permit to determine

whether metal or other materias in workers bodies
(particles or surgical implants) could be affected by

the magnetic field. In a combination of engineering

and adminigtrative controls, thefacility usesaproximity

card accesssystem for theEM SL hallway and individual

laboratory spacesthat iscontrolled by CSMs, who have

final authority to authorize access and use of associated
equipment. Although some specific deficiencies exist

(see below), the overall process produces a
comprehensive set of hazard controls.

The EMSL |OPS-generated training process for
user accessto laboratory areas sufficiently coversthe
identified hazards and controls within the laboratory
spaces. The CSM establishes the training and review
requirements for access to specific laboratory spaces,
and access is controlled through the proximity card
system. The OA team conducted a performance test
of the CSM’ s application of the access control system
training requirements by proposing a hypothetical
environmental chamber activity to the CSM in the
Environmental Spectroscopy Laboratory. The CSM
established the appropriate training and review
requirements for the postulated job. The I0OPS
effectively integrated these requirements with the
training department’ s computer-based training courses,
and the system mandated the appropriate required
reading of the laboratory hazards summary as well as
task-specific permits. The system tracks module
completion and does not allow access until all specified
training is complete.

EMSL uses a teaming concept between chemical
purchasing and environmental management that
provides a “cradle to grave’ approach for controlling
chemical management. Thiscloseworking relationship
between the chemical material manager and the ECR/
FSR alows these types of controlsto be implemented,
snceadl three servicesare performed asateam concept,
alowing application of pollution prevention to be applied
when purchasing new materials.

Although processesfor developing hazard controls
were appropriate and most controls were adequately
implemented, ineffective or incompl eteimplementation
of some processes have resulted in incomplete controls.
Some EMSL CPPs do not sufficiently tailor PPE to
specific activities to ensure that the appropriate

protection is provided to the workers. SBMSrequires
that appropriate PPE be listed for specific chemica
hazards. While the SBMS dlows similar chemicals
with similar controlsto be grouped together in chemical
use permits, it requires aseparate listing for each group
of chemicals that have unique hazards and controls.
Contrary to these requirements, some EMSL CPPs
list smilar chemicals with differing PPE requirements
in the same permits and do not always provide the
appropriate PPE requirements for the specific
chemicals. For example, specific glove types for
differing acids are not provided in some cases. In
another example, some CPPs addressing the handling
of corrosive chemicals that may splash only require
chemica safety goggles, closed-toe shoes, long pants,
and along-deeved shirt. However, the material safety
data sheets (MSDSs) for many corrosive chemicals
require chemical-resistant aprons for adequate
protection. Although al the PPE requirements in a
typical MSDS may not be required for a specific
application, the current method of CPPimplementation
at EMSL does not ensure that the appropriate PPE is
selected, documented, and linked to the hazard. In
some cases where small bench-top quantities are
involved, the lesser controls may be appropriate;
however, the differing activity hazards are not
delineated in the permits (see Finding #3).

Building 331. Overdl hazard controls within
Building 331 laboratory spaces are well designed and
effectively implemented. Engineering controls, such
as fume hoods and room and locd ventilation systems,
are adequately maintained and are being operated as
designed. PPE congisting primarily of chemica gloves,
shields, and aprons are available to the research staff.
Administrative controls, such as training and permits,
were generally adequate for the hazards identified in
the laboratories. Training requirements and records
are maintained through IOPS. Researchers were
generally current with respect to their training
requirements. Furthermore, since the health risks
resulting from exposure to most chemicals or biological
materials used in Building 331 are low, researchersin
the conduct of their research utilize few formal
procedures or technical work documents.

Building emergency planning and radiological
control planning are comprehensive. TheBuilding 331
emergency plan is kept current with changing facility
conditions, and emergency respondersfrom the Hanford
Fire Department are knowledgesable of the potential
hazards within the building, and are well trained and
experienced in addressing the diversity of potential
hazards, including biological hazards. Radiologica




control planning for research activities involving
radiological materialsisalso comprehensive. A review
of theradiologica planning conducted in support of the
introduction of cesum-137 to an existing experiment
a Building 331 indicated that the health physics staff
conducted a rigorous review of the proposed activity.

PNNL has instituted an aggressive pollution
prevention program that has been implemented by
inclusion of pollution prevention/recycling activities in
work practicesand in review of EPR mitigation permits.
For example, as part of the EPR process for one
research project conducted in Building 331, the ECR
recommended use of aless hazardous material in order
to reduce the generation of hazardous waste as part of
the PNNL Pollution Prevention Program. A key
component of this program is the pollution prevention
opportunity assessments. Because guidance for
conducting these assessments for DOE laboratories
was not available, PNNL has prepared a book for use
by laboratories across the DOE complex, building on
the successes and lessons learned at PNNL. As a
result of thisaction, aong with other aggressive pollution
prevention activities, PNNL has received numerous
awards for preventing pollution, including the EPA’s
Nationa Waste Champion Award.

Although the EPR and | OPS processes have been
effective in identifying and implementing most hazard
controls, the processes could be further improved in a
number of areas.

In some cases, the appropriate chemical protective
glove could not beidentified for one or more chemicals
listed in a CPP. For a number of chemicals listed in
CPPs, researchers are directed to the chemical glove
list posted in Laboratory 170, Bay 4, for glove selection
guidance. However, thislist does not include anumber
of chemicalsidentified in the CPPs, and therefore the
appropriate chemical glove could not be identified. In
other cases, the chemical glove required by the
chemica glove chartswasnot in use or reedily available
inthelaboratory (e.g., butyl gloves). For someresearch
work involving chemicals (Laboratories 170 and 350),
it was not clear to the researchers who were
interviewed which CPPs were applicable to their
research work, if any (see Finding #3).

Although procedures are not routingly used within
Building 331, a number of safe operating procedures
are used for radiochemical work performed in
Laboratory 152. These safe operating procedures are
not adequately integrated into IOPS, and in some cases
do not address all aspects of the operation. In some
cases, the training requirements mapped in IOPS are
incorrect with respect to safe operating procedures.

For example, the IOPS training matrix for individuas
working in Laboratory 152 and the |OPS requirements
mapped to EPR mitigation permits for the same space
failed to identify the two primary safe operating
procedures routinely used by researchers working in
thislab. The RWPissued for Laboratory 152 includes
a reference to these procedures; however, given the
omissions in IOPS, there is no aternative mechanism
for CSMsor radiation control personnel to ensure that
individualsaretrained to these procedures. In another
example, the safe operating procedure devel oped for
radiochemica work performed in Laboratory 152 does
not address the use of |CP chromatography, which is
one of the primary tools used by researchers in the
laboratory. The operations protocol (Procedure No.
331-AF-001) omitted the use, hazards, and controls
associated with the |CP, athough other less significant
equipment is addressed in detail. The ICP isroutingly
utilized to analyze trace quantities of plutonium, uranium,
and thorium, as well as other metals. In addition, the
CPPsrelated to the operation of the ICP did not identify
the actinide metalsand associated hazards (i.e., uranium
is a known kidney toxin).

In one case observed, the laboratory hazard
awareness postings were not conspicuoudy posted.
The radiologica surveys for Laboratories 110 and 112
were not posted at the normal entrance to the
radiologically posted area. The normal entrance path
for researchersworking in theradiologically controlled
portionsof Laboratories 110/112 isthrough acontiguous
laboratory (i.e., Laboratory 108); however, radiologica
surveys for Laboratory 110 are posted only at a door
that isinfrequently used. Furthermore, theradiological
boundary transition point (where hand and foot
monitoring and radiologica surveys occur) between the
buffer areaand the“clean ared’ isin an aideway within
Laboratory 108. No survey information is available at
this location, where such information would be most
useful to researchers entering the lab.

The EPR mitigation permit provides a means for
informing SMEs of potential new hazards, such that
the SMEs can be involved in the planning of hazard
controls. In some cases this notification to SMEs has
not occurred or has not been effective. For example,
for Project 48357 conducted in Laboratory 350, ahigh-
powered laser and large quantities of chemicals were
identified in the EPR mitigation permit. However, the
EPR mitigation permit was approved by the product
line manager without the PNNL facility safety task
group leader or the PNNL laser safety officer being
notified of the large quantity of chemicasor the potentia
use of ahigh-powered laser, respectively. The PNNL




safety task group leader isresponsible for ensuring the
accuracy of the technical basis for the Building 331
facility use agreement that could be impacted by large
quantities of chemicals. The laser safety officer, in
conjunction with the FSD safety and health
representative, are responsible for ensuring that laser
controls (e.g., permits and PPE) are adequately
specified and in place in the laboratory. The lack of
notification of SMIEsin thisexample has been attributed
to the use of an earlier version of the EPR process,
which did not incorporate this capability. Regardless,
the product line manager did not ensure that the
appropriate SMEs had the opportunity to review the
EPR prior to its approva.

One section of each EPR mitigation permit provides
a summary of “l1OPS requirements for the location
identified.” For most EPR permitsthat werereviewed,
the summary of 10PS requirements for the location
could not be linked to the specific hazard controls for
the research project. In some cases, required permits
were not listed in this section of the EPR mitigation
permit. For example, a lead CPP was prepared for
Project 27197, “Deinococcus Radiodurans for
Bioremediation,” for use with cesum-137 sources in
Laboratory 110 because the project manager failed to
identify chemical hazards in that IOPS space. The
CPP, however, was not listed in the EPR mitigation
permit for Laboratory 110. In another case, the EPR
mitigation permit associated with intercellular signaing
research being conducted in Laboratories 149E, 320,
and 350 did not identify any permit, training, or work
practice documentsin these threelaboratories, athough
there are a number of 1OPS requirements (e.g.,
chemica permits and training) for working in these
areas. Furthermore, the EPR risk mitigation permit is
mideading by implying thet dl of the permits, training,
and work practice controls listed are requirements,
when only some of the listed controls are required by
the hazards presented by the research activity. For
example, a number of EPR risk mitigation permits
require respiratory protection training, although no
research hazards are identified in these EPR risk
mitigation permits that require the use of a respirator.
Another concern with the EPR risk mitigation permit
is that the radiologica work planning process is not
linked with either the EPR or |OPS processes.

Summary. PNNL uses extensive engineering
controls for many R&D activities, such as hot cédlls,
fume hoods, room and loca ventilation, and filtration
control. Newer facilities, suchasEMSL, use state-of -
the-art, automatically balanced ventilation and externa
delivery chases for bulk gas delivery. Renovation of

Building 331 laboratories will improve research space
and modernize fume hoods and locd ventilation. The
engineering controls are supplemented by a variety of
formal administrative controls that are generally well
established acrossPNNL. A variety of toolsand permits
arein place and being used to adapt controlsto specific
R&D activities. However, weaknesses in
implementation of SBMS requirements, procedural
controls, and the application of chemical controlswere
identified at dl facilities reviewed. Chemica permits,
though viewed as a positive tool, were not consistently
implemented, resulting in ineffective identification and
analysis of hazards, which resulted in incomplete
definition of controls or selection of incorrect controls
by researchers. Weaknesses in the implementation of
EPR and/or IOPS were also identified where
requirements (permits, training and work practices)
were incorrect or could not be linked to the specific
research activity, and controls were not consistent with
theidentified hazards. Overdl, PNNL hasagenerally
mature processfor establishing proper hazard controls,
but improvements are needed to resolve several
weaknesses in implementation.

Finding #3: PNNL line management has not
sufficiently implemented SBMS requirements for
chemical use documentation to ensure that specific
activity-level hazard controls are identified for all
chemical hazards.

E.2.1.4 Core Function #4 — Perform Work
Within Controls

Readinessis confirmed and work is performed
safely.

RPL. Most of thework the OA team observed in
RPL was conducted safely and in accordance with
established controls. RPL workers and line
management are knowledgeable of the RPL facility
and have considerabl e experience within their areas of
expertise.

For SFO work, pre-job briefs for both hot cell
sample prep and control rod drive mechanism transfer
work were performed efficiently and in accordance
with the pre-job checklist as required by procedure.
Precautionswere covered, and hazards and associated
controls were discussed. During the work evolutions,
radiological coverage and work practices by staff and
RCTswere conducted in accordance with established
work practices and procedures. RCT presence on




reviewed jobs was clearly evident, and coverage was
sufficient to limit exposures and the potential for spread
of contamination. RCTs took numerous job coverage
surveys, including radiation and contamination
measurements during work and were observed assisting
and counseling workers regarding proper ALARA
practices. Technicians effectively performed acontrol
rod drive mechanism housing move and hot cell
transfersin accordance with controls established in the
operating procedures. The technicians demonstrated
an effective awareness of the radiation hazards and
safe work practices needed to mitigate the hazards.
Only limited amounts of benchtop and fume hood
radiologica work were being conducted during thetime
of theassessment. A recent DOE surveillance of fume
hood and benchtop radiological work identified
numerous radiological conduct of operations
deficiencies for these types of activitiesin RPL. Asa
result, site management held a work stand-down and
counseling session with all RPL radiologica workers
in late October as an initia corrective action. While
formal root cause analysis and corrective actions are
not yet due for completion, the stand-down occurred
only a short time before this OA inspection and may
have contributed to better awareness of requirements
and improvement in compliance with required
radiological work practices (based on the observed
radiological performance during the limited fume hood
and benchtop laboratory work observed). In these
activities, researchers practiced positive contamination
control methods, including frequent glove changes as
well as apha and beta surveys of gloved hands each
timethey were removed from the hood, ascalled for in
radiological work practices. Workers transferring
waste materials from a hood had the proper RCT
coverage and followed all required radiological
practices and procedures, and RCT survey
documentation was complete, legible, and accurate.
Waste management activities related to ongoing
work in RPL were in accordance with state and DOE
requirements. Thisincluded satellite accumulation aress
(SAASs), where waste containers were kept closed
except when waste was being added, hazardous waste
labels were visible, and liquids were stored inside
secondary containment. Monthly inspections were
being performed, logs of waste added to containers
were being completed, and SAA operator aids were
posted on doors into the laboratories. Management of
the less-than-90-day storage area was also effective,
including properly labeled containers and a storage
location with secondary containment features. Keys

to the area were controlled by the FSR, and evidence
that weekly ingpections were being performed was
available.

Permitted waste treatment, storage, and disposal
facilities are also operated within RPL and in Building
305B. These areas were aso effectively operated in
accordance with regulatory requirements. Radioactive
waste in RPL is being managed in accordance with
the requirements of DOE Order 435.1. Work areas
were well maintained, controls for access were being
followed, and inspections were performed asrequired.
Containers and bags of low-level waste were stored in
designed aress that ensure the containers would not
deteriorate. Legacy low-level waste areas had been
cleaned out except for a few remaining items as part
of aPNNL effort to eliminate legacy waste.

In afew cases, workersfailed to follow established
work practices and/or requirements contained in the
procedures or safety review documents.

* In some instances, items in hoods were |ocated
less than the 6-inch requirement from the
contamination area boundary and/or where hoods
were overloaded to the point that could result in
degradation of airflow.

*  Two workers performing required hand and foot
self-monitoring at the radiation boundary area exit
did not alow sufficient time for instruments to
respond to potential contamination prior to moving
the probe away from the areg, in conflict with the
provisions of the applicable work practice.

*  TheRWPfor the AlphaMed medical isotope work
included tritium contamination suspension limits;
however, no andysis of thewipe samplefor tritium
was conducted.

e Chemica use permits require workers to contact
the safety and health professiond for determination
of specific PPE requirements (glove types).
However, in most cases, workers make their own
determination, resulting in some inadequate
implementation of controls.

* Researcherswere using the mezzanine catwalk in
Room 510 for storage of miscellaneous supplies.
However, such items as metal piping of assorted
lengths were being stored unsecured in such away
that they might have accidentally fallen or been




pushed through therailing onto an active laboratory
bench below.

* A monthly inspection of SAAs had not been
completed as required by PNNL. The monthly
ingpections are performed to help ensure proper
operation of the SAAs. However, for one month
the newly hired FSR was unable to access the
laboratory, and no monthly inspection was
performed.

* OneSAA, intended only for accountability of waste
for ongoing operations, has been used to store
mixed wastefor over ayear. Thewaste containers
had been sealed by researchers, but arrangements
for disposal of the waste had not been made.

EMSL. Although limited activitieswere observed
during the ingpection, most work observed by the OA
team was conducted in accordance with established
controls. EMSL researchers and technicians performed
research work safely within CPPsand EM SL practices.
CSMs were knowledgeable of the hazards and have
considerable experience within their areas of expertise.
In addition, severa higher hazard projects had specific
procedures generated to assure that specific controls
were followed.

EMSL workers are managing SAAs and the less-
than-90-day storage area in accordance with State of
Washington regulations and PNNL administrative
requirements. Researchersand technicianskept waste
containers closed except when waste was being added,
hazardous waste labels were visible, and liquids were
stored inside secondary containment. Required weekly
ingpectionswere being performed, logs of waste added
to containers were being recorded, and SAA operator
aids were posted on each cabinet containing a waste
storage area. Intheless-than-90-day area, containers
were properly labeled, no containers had been in storage
over 90 days, and weekly inspections of the areawere
being performed. Required signs were on the door,
and the doors were under key controls to prevent
unauthorized entry.

Although most work was performed safely, in some
cases EMSL workers were not performing waste
management activities in accordance with specified
controls. For example, two hazardous waste labels on
two containers in the 90-day area did not have the
regulatory-required start date. In addition, the FSR did
not identify the deficient labels during performance of
two weekly inspections after these containers were

placed in 90-day storage. In another example, afour-
liter unlabeled container was found in the flammable
cabinet in a service corridor. EMSL chemical
management requirements specify that all containers
must be labeled. In a third example, lecture-size
cylinders of hazardous waste are stored in the
compressed gas room at EMSL in an SAA instead of
the more appropriate 90-day area because the 90-day
storage area is not approved for compressed gases.
Since these cylinders are not being accumulated,
regulationswould requirethey be managed under more
restrictive 90-day requirements.

Building 331. Waste storage areaswithin Building
331 were being operated in accordance with PNNL
and Washington State environmental requirements. At
thefacility level, an FSR is deployed to Building 331 to
ensure that generators maintain compliance with
Resource Conservation and Recovery Act requirements
as well as radioactive waste limitations at the facility.
Waste management is effectively conducted through a
partnering methodology between the generator
(researcher) and the FSR. Researchershavealso been
effective in maintaining SAAs in accordance with
PNNL requirements.

Overdl, few weaknesses were identified in the
authorization or performance of work in Building 331.
Mogt activitieswere performed according to established
controls. However, improvementsin afew areas could
further enhance worker safety.

In some cases, EPR risk mitigation permits have
been approved by the project managers and product
line managers without the hazards or risks being
mitigated asindicated by the required permit. For one
research activity in Laboratory 350, both the project
manager and the product line manager approved the
EPR risk mitigation permit with clear warnings in the
permit that the proposed chemical and laser activities
were not allowed in the laboratories selected for this
work.

In other cases, hazard controlsidentified in permits
have not been followed. For example, some
requirements in the CPP for work performed in
Laboratory 350 were not followed (e.g., |aboratory
coats were not worn, and latex gloves were used in
lieu of the nitrile gloves specified inthe CPP). Inanother
example, researchers in Laboratory 170 were not
utilizing the appropriate PPE when working with some
hazardous chemicals. Furthermore, when questioned,
severa researcherswere unsure of which specific PPE
(primerily glovetype) gpplied to which chemicas. Some
work was being conducted without any chemicd gloves
being worn, contrary to the requirements stated in the




CPP, and in some cases the glove being used was not
thegloverequired by the CPP. Activitiesin Laboratory
152 included working with dilute nitric acids (2%)
containing plutonium, uranium, and thorium and were
conducted without any PPE other than safety glasses,
which was contradictory to the CPP.

Summary. A variety of safe work activities by
R& D organizationswere observed inthe threefacilities
reviewed. Workers were generally knowledgeable in
their technical areas and familiar with the facilities,
systems, and equipment being worked on. Readiness
to perform work, including ensuring appropriate training,
qudlification, and authorization prior to performing work,
was well implemented. In most cases, work is being
performed with a high regard for safety at PNNL by
research organizations. Although most work observed
was safely performed, some weaknesses and specific
deficiencies were identified where SBMS, ES&H,
IOPS, or other requirements were not properly
implemented. Thesetypesof deficiencies could impact
safety and/or result in regulatory vulnerabilities.

E.2.2 Facility Support Activities

E.2.2.1 Core Function #1 — Define the
Scope of Work

Missions aretranslated into work, expectations
are set, tasks are identified and prioritized, and
resources are allocated.

There are several common elements in F& O that
resulted in good definition for planned work and most
dispatch work acrossthe facilitiesreviewed. The use
of JPPs for higher-risk work, with input from craft,
supervisors, ES& H, and work planners, improveswork
definition during the initial planning stage. Work
instructions further define elements of the job and
provide limits to ensure that work outside the scope is
not performed. On more complex activities, further
task breakdown is accomplished by the use of amaster
work order and subordinate work orders linked to the
master work order that further define specific elements
of the overal task.

Construction work iswell defined through contract
provisions and JPPs that define individua tasks under
each contract. Facility project managers, responsible
for in-progress congtruction activitiesin variousfacilities,
participatein plan-of-the-day (POD) mestingsto ensure
that work for the day is clearly understood, listed on
the POD, and appropriately coordinated with facility
and R& D operations.

The F&O work control system provides for
prioritization based on risk and misson needs. The
prioritization for reviewed work activities was
appropriately based on the risk of the work activity
and theimportance of the system and equipment. Work
is further prioritized through interaction of building
managers, building engineers, facility project managers,
supervisors, and customers during formal POD
meetings. The prioritization includes both planned work
packages (JPPs) and “dispatch work” (skill-of-the-
craft). Managers and supervisors allocate craft
resources based on the priority, safety, and mission
needs. Defining the work during POD meetings and
on the approved POD facilitates notification of the
environmental compliance and field service
representatives about the scope of potential chemical
usage and environmental impact on the facilities or
surroundings.

Although work was generally well defined, the
definition of work on some dispatch work orders was
limited and did not fully addressthe scope and limitations
of intended tasks. Many dispatch jobs are relaively
simple, within the skill of the craft, and are self-
explanatory, requiring minima definition. However,
because dispatch work does not typically include work
instructions, a more complete scope of work is
necessary for some dispatch work to ensure that
personnel clearly understand the scope of work and
the limitations. For some dispatch work orders, the
system has evolved toward listing a limited scope and
then verbally modifying or amplifying the scope before
and during the job. One RPL job, with adescription to
line three survey caves with %zinch lead sheet and
paint exposed lead with epoxy paint, actually involved
the transfer of three 500-pound caves out of a
radiological controlled area; surveys and release by an
RCT; haigting and rigging; handling, shearing, and filing
of lead; modification of the caves and fabrication of
stainless steel doors; attaching the lead; and returning
the cavesto theradiological controlled area. Thework
request did not define and address numerous elements
of this task.

Summary. The scope of most work activities is
sufficiently described and defined to specify what work
isto be performed, and to dlow subsequent identification
of the associated hazards. F& O activitieshaveformal
processes to define the scope of work for various
facility and R&D work activities. Construction and
subcontracted work activitieswerewell defined through
contract provision and JPPs. However, F& O dispatch
work orders do not always fully describe or limit the
alowable work scope.




E.2.2.2 Core Function #2 — Analyze the
Hazards

Hazards associated with thework areidentified,
analyzed, and categorized.

The review of work activities and associated
documentation indicated that hazards associated with
the work were properly identified and understood by
workers. With few exceptions, work documents
included both the hazards of the tasks and hazards in
the workplace and surroundings. Dominant hazards
were a so addressed during pre-job briefings.

PNNL hasimplemented asitewide | OPS database
to capture hazards related to facility spaces. The
system was linked to the Electronic Service Request
(ESR) system on October 20, 2003, to automatically
print hazards associated with spaces where work is
being performed onindividua work orders. Integration
of the |OPS hazard database into planned and dispatch
work ordersisasgnificant improvement that formalizes
and documents communication of space-rel ated hazards
to workers performing work in 10OPS spaces. The
system will aso improve compliance with DOE Order
440.1A and Occupational Safety and Health
Administration (OSHA) requirements for
communicating hazards in the workspaces to
employees. F& O also improved a JPP e ectronic tool
to automaticaly trigger flags to management of jobs
with higher-risk profiles. Management can then use
that information to weigh which activities to assess.

PNNL and F&O have recelved severa awards
associated with “going green” initiatives by switching
to less-hazardous chemicals, solvents, and lubricants,
thereby minimizing hazards and the potential
environmental impact of chemical use. PNNL received
the White House Closing the Circle Award for the Green
Custodial Products Initiative. A Certificate of
Partnership was awarded from DOE for green power
emission reductions associated with power generation.
Several other facility management, energy
management, and energy and water conservation
initiatives also garnered awards and contributed to
safety by removing the hazards associated with
increased preventive and corrective maintenance.
Water and power conservation reduces waste streams
associated with the generation of power and excessive
use of water.

F&O has proactively managed the potential for
beryllium exposure to workers. PNNL devoted
considerable effort to identifying potential areas for

beryllium sampling, evaduaing duminum welding for
the presence of beryllium in the welding fumes;
performing sampling in the central fabrication shops
and grinders throughout the Laboratory; identifying
older fluorescent tubes containing trace amounts of
beryllium; identifying the potentia for beryllium in
electrical bus bars, contacts, and breakers; and
identifying and eiminating beryllium-containing tools.
These efforts have reduced the potentia for worker
exposure to beryllium across PNNL.

While most hazards were adequately identified and
documented, some weaknesses were identified.
Walkdowns of the RPL, Building 331, and EMSL
mechanical equipment rooms indicated that most
confined spaces, high noise areas, and other area
hazards were properly identified with appropriate
signage. However, a number of EMSL ventilation
plenums were not identified as confined spaces and
had not been evaluated and documented by Safety and
Health. Twenty-five maintenance access hatches for
ventilation plenums (five in each wing) had apparently
been overlooked, as other spaces in the mechanical
equipment roomswere properly marked. Many of those
spaces, upon evaluation, may qualify for “non-
permitted” confined spaces, provided that no hazards
(solvents, cleaners) areintroduced into the space during
maintenance. At Building 331, confined spacesin the
mechanica equipment roomsand outside were marked
as confined spaces with one deficiency. Two wood-
covered pipe trenches were marked by only one sign
near the end of one of the trenches. OSHA 1910.146
(©)(2) requires that spaces be marked by danger signs
or other equaly effective meansto inform employees.
Marking each space separately would provide more
effective employee notification.

The implementation of the |OPS hazard database
provides ready accessto space hazard information and
is an effective tool in most respects. However, the
recently implemented system has some software
problems that caused severa dispatch work ordersto
be issued with annotations of “No 10PS Hazards.”
For several of the work requests, the work was
performed in |OPS spaces that had numerous hazards
(see Section E.2.2.3, Core Function #3).

Summary. The hazards for most F& O work
observed had been properly identified and analyzed
through the PNNL review and planning processes.
Severd pogtive practices and initiatives wereidentified
that minimized or eliminated hazards, provided for
communication of hazards, and contributed to lessrisk
and safer work. For example, the F&O “green”




initiatives have reduced the chemica hazards profile,
and specia hazards, such as beryllium, have been
proactively managed to minimize exposureto workers.
However, weaknesses were identified in the
identification and analyses of hazardsthat in some cases
resulted in inappropriate hazard controls being applied.
Overdl, the process and procedures are in place and
are generaly effective to identify and analyze hazards
such that appropriate controls can be implemented,
athough correcting implementation deficiencies could
result in amore robust program.

E.2.2.3 Core Function #3 — Develop and
Implement Hazard Controls

Safety standards and requirements are
identified and agreed upon, controls to prevent/
mitigate hazardsareidentified, the safety envelope
is established, and controls are implemented.

Implementation of integrated core teams with
dedicated mai ntenance management and maintenance
staff assigned to designated facilities is a significant
improvement promoting integration of F&O building
management, engineering, and maintenance personnel
into the “science” team. The dedicated building
managers and engineering and maintenance personnel
are more familiar with the facility, laboratories, and
systems, and are more knowledgeable of research
missions, equi pment, and interfaces between R& D and
the facility. Dedicated building engineers are readily
available to support facility and maintenance
engineering and R&D activities. During observation
of work activities and wakdowns, the consistency of
coreteamsfrom facility tofacility wasevident. Building
managers, building engineers, and facility project
managersarewell engaged in F& O and research work,
and day-to-day operationsin their respective facilities.
Close interactions during walkdowns and observation
of work activitiesindicated that they were experienced
and knowledgeable of systems and equipment.

PNNL facility use agreements are well written,
detailed, and identify the boundary interfaces and
divison of responsbilities between F&O and user
organizations. Thefacility use agreements contain the
hazardous material listings and quantity limits for
dominant chemicas and hazardous materia in the
facilities. For the evauated facilities, the facility use
agreements were current and in place and serve as
the " authorization basis’ documentsfor the non-nuclear
facilities. The agreements also supplement the
documented safety analysis for RPL.

PNNL subcontracts and F& O work procedures
reguire that subcontractorswork to the equivaent of a
planned job package for all work. F&O requires
subcontractors to perform work in accordance with a
JPP prepared by PNNL construction personnel, based
on the requirementsin the F& O work control procedure
(ADM-16). Requiring all subcontractors to work to
PNNL-prepared JPPs addsto the formality, safety, and
consistency of subcontracted work activities. To
provide better visibility and identification of
subcontractor work activities, F& O requires the use
of aclearly visible and posted subcontractor “job box”
that names the subcontractor, the work activity, and
the site point of contact. Subcontractor job boxesallow
for easy access to the subcontractors job package and
information. Job boxes were evident for the outfall
construction and the first and third floor construction
renovations in Building 331.

A variety of preventive and corrective maintenance
jobs were observed. F& O procedures for preventive
maintenance were current and detailed, and work
instructions for planned job packages were detailed.
Many work instruction and preventive maintenance
procedures were in astep-by-step or checklist format,
with check boxes for each work step. In genera,
signature blocks were used to certify that work was
complete and that post-maintenance testing was
sdatisfactory.

The F& O adminigtrative work control procedure
appropriately addressed management of waste streams
from work activities. The procedure provides an
effective tool for ensuring that waste is managed in
accordance with DOE and regulatory requirements.
In addition, this procedure contains guidance on
recycling materials in order to reduce disposa costs
and protect the environment. Steps in the procedure
link the craft personnel to the FSR asacontrol to ensure
that waste management expertiseisinvolved in deciding
proper disposa paths for waste generated by F&O
activities. For example, for management of empty
containers, craft must verify, with the FSR, that the
container meets the criteria for proper disposal.

The OA team identified that a few modifications
are being performed without using the modification
process or permit required by site procedures. In
Building 331, a structural modification was being
performed on the building supply fans without a
modification permit. Matrix-type filters were being
removed from each supply fan, and therall filterswere
being relocated to the intake side of the coils. The
modification required decontamination and
decommissioning of the existing matrix filters, the




removal of roll filters from the downstream side of the
intake coils to the upstream side, and fabrication of

mounting plates, guards, and other miscellaneous parts
for theingtallation. As discussed previoudy, adoor to
the high-voltage switchgear room had been permanently

removed, congtituting a minor facility modification.

Administrative procedure ADM-58 requires that a
modification permit be completed for facility
modificationsto ensurethat al e ementsof configuration
management are appropriately considered. After this
concern was identified, the chief engineer indicated
that a modification permit would be processed for the
supply ventilation roll filter job.

Adequate controls are not implemented to ensure
that dispatch work requests receive afinal documented
review by supervisorsto verify that the scope of work
isclear and that hazards appropriate for the location of
thework activity arelisted. Asaresult, somedispatch
work requests for work in |OPS space were issued to
the field with the hazard block marked as “no IOPS
hazards.” Although the cause was software interface
problems between the ESR and the |OPS database, a
reasonable supervisory review would have identified
that the work ordersincorrectly listed no space hazards.
Readiness to perform work was not assured before
these work orderswere released to the craft for work.
Supervisorsand craft should be accountableto perform
acareful review of work orders prior to starting work.

Most craft work is performed using dispatch (skill-
of-the-craft) work orders. The dispatch work criteria
include many effective elements that ensure that
planned packages are used for higher-risk work, and
triage managers effectively use the criteria to screen
and upgrade many jobs to planned work packages.
However, the criteria for such work does not address
any criteriabased on the complexity of the work, number
of craft or multiple trades involved, coordination
between organizations (Operations, Radiological
Control, ES&H, F&O, and R&D), or using several
dispatch work ordersin lieu of aJPP. Additiondly, the
present criterion does not fully address some non-
permitted work that may require specid planning, such
as asbestos or lead work. The RPL lead cave job, as
discussed in Section E.2.2.1, contains severa elements
that may be more appropriately addressed by a JPP
rather than a dispatch work order.

PNNL doesnot have sitewideinstitutional controls
in placeto consgstently control work activitiesinvolving
lead. Lessons learned from numerous events across
the DOE complex had indicated weaknessesin control
of work activities associated with lead. There have
been exposures from handling seemingly small quantities

of lead. At PNNL, workersand researchers use lead
(e.9., 0lder, shidding bricks, weights, and lead sheeting)
in numerous facilities, sometimes without formal
controls. Improper practices with lead were observed
in RPL shops (cutting and stamping on bare lead), and
oxidized bare lead was being used for manipulator
weightsin Room 58. A recent work activity included
shearing, filing, and gluing lead to other surfaceswithout
controls specified in the work order. Controlsfor lead
may beinconsistently implemented acrossthesite. One
facility used a CPP (because there was no other
vehicle), and another facility performed shearing and
filing of lead on a dispatch work order. The only
documented guidance on lead at PNNL is a lessons-
learned bulletin that is labeled with a course number
and called “dte training”; however, it is a “read and
sign” process that was put in place by the supervisor
rather than being driven by the formal work control
process.

Thereview of the energized electrica work permit
(EEWP) raised several concerns about sitewide
program implementation of the EEWP program.
Numerous completed R&D and F& O EEWPs were
reviewed that identified several program and
implementation weaknesses. For example, the author
and reviewer for most of the EEWPs was the same,
thereby reducing the value of the intended multi-level
review of the permits. Standing permits areissued for
one year, and the only approva required for each
energized eectrica jobisby a“ personincharge,” with
no management review. Building and upper
management may be unaware of the true extent of
energized electrical work being performed across the
Laboratory. Thestanding permitswerenot fully tailored
to each particular job, so one cannot determine the
specific controls and PPE that were used for a
particular job. Standing permits listed the full range of
PPE and control options, and individua controlsor PPE
were not circled or checked to indicate the particular
controls that were used for the job. The compelling
reason for performing energized work was not filled in
on many of the standing EEWPsreviewed. Theformat
of the permit was such that reviewers could not
determine whether each energized job used a second
person or attendant. The specific work assignment
for each worker assigned to the job was not listed.
Energized eectrical work requires clear delineation of
assigned tasks for each worker involved.

Workplace exposure assessments and hazards
assessments are required by OSHA regulations and
DOE Order 440.1A. OSHA 1910.132 requires
employers to assess the workplace to determine




whether hazards are present, or arelikely to be present,
that necessitate the use of PPE. It further requires
written certification that the required workplace hazard
assessment has been performed. DOE Order 440.1A
requires implementation of a comprehensive and
effective industrial hygiene program to reduce the risk
of work-related disease or illness. The order requires
initial or basdline surveysof al work areasor operations
to identify and evaluate potential worker health risks.
It further requires periodic resurveys and/or exposure
monitoring as appropriate. PNNL workplace exposure
assessments have a number of weaknesses:

»  TheBuilding 350 painting booth was being operated
well above the maximum filter differential
pressure (dp). Theincreased pressurewould result
in a substantial decrease in airflow needed to
exhaust paint fumesfrom the booth. The paint booth
was operating at 0.86 inches of water dp with a
maximum limit of 0.50 inches of water dp. It is
likely that the condition had existed for some time
whilethe booth was used for painting. Discussions
with one painter indicated that smaller painting jobs
were performed in the booth without respiratory
protection. The only workplace exposure
assessments for the painting booth had been
performed in 1993, and there was no evidence of
periodic evaluation or re-surveys based on potential
changesin painting materialsover the past 10 years.
The workplace exposure assessments were
qudlitative. If the potential to exceed thethreshold
limiting value (TLV) islow, a quditative exposure
evaluation without air sampling is normally
adequate. However, one workplace exposure
assessment indicated that potential exposurewould
be above action levels and that a respirator and
monitoring were needed. There was no evidence
that air sampling was performed or documented
or that ventilation surveys had been performed.

e The Building 350 and EMSL designated welding
areaventilation trunks did not have inspection tags
indicating thet face-flow velocitieshad been initialy
or routindly verified to ensure adequate airflow to
exhaust welding fumes and potential ozone
generated from arc welding. Discussions with
F&O and Industrial Hygiene indicated that
ventilation flow for both the welding booth roof
exhausters and power ventilation trunks are not
routinely verified and may not have a basdline
assessment. Several workplace exposure

assessments had been performed for the Building
350 welding booth, al in 1993. No workplace
exposure assessmentswerelocated for thewelding
booth in EMSL. The workplace exposure
assessments assumed adequate ventilation flow to
ensure that action levels were not exceeded;
however, there was no ventilation or air sampling
data to verify that airborne concentrations of
contaminants were below the TLVs.

e The Building 350 carpentry shop’s dust collector
ventilation exhaust trunks for various power tools
did not have initial or periodic surveys to ensure
that flow was sufficient to prevent worker
exposures. Similar to the case for the paint booth
and welding booths, several workplace exposure
assessments had been performed in 1993.
However, the exposure assessments lacked air
sampling or ventilation measurements, and failed
to justify the basis for not conducting these
measurements. The workplace exposure
assessments assumed that local ventilation was
sufficient to keep particulates away from the
breathing zone of employees. Two of the
workplace exposure assessments, one for sanding
and routing of woods and plagtics, and one for
bonding woods and plastics using glues and
adhesives, stated that potential exposures were
likely to be above action levels and recommended
exposure monitoring to ensure that action levels
were not exceeded. There was no evidence that
follow-up monitoring had been performed. For the
sanding and routing of wood, the workplace
exposure assessment did not indicate that the most
limiting materials were used for the assessment.
Some pressure-treated wood contains arsenic, and
certain types of bonded laminates contain
formaldehyde and would be more limiting than
wood or most plastics. One assessment for radial
arm saw operation recommended that noise
monitoring and persona dosimetry be performed
because the saw had an estimated noise level of
95 to 100 decibels.

Finding #4: Workplace exposure assessments and
ventilation surveysare not being performed asrequired
by OSHA and DOE Order 440.1A to provide assurance
that worker exposures are maintained bel ow regulatory
compliance levels.




Summary. PNNL appropriately uses engineering
controls for maintenance and subcontracted work
activities. F&O work activity controls are
comprehensive and formal. The F& O core team and
R& D functioniswell integrated, with seamless support
by effective building management teams. Workersin
dl buildings, including subcontractors, are subject to
the same congistent controls from building to building.
A variety of effective electronic tools and permits are
in place and being used to adapt controls to specific
F&O work. However, several weaknesses were
identified for F& O support operationsin such areas as
workplace exposure assessments, EEWPs, controlsfor
lead, and dispatch work orders that could adversely
affect safety. Overall, PNNL has a generally mature
process for establishing proper hazard controls, but
improvements are needed to resolve several
weaknesses in implementation.

E.2.2.4 Core Function #4 — Perform Work
Within Controls

Readinessis confirmed and work is performed
safely.

The OA team observed a variety of F&O work
activities, including construction, preventive and
corrective maintenance, fabrication, and welding inthe
Building 350 shops, RPL, Building 331, and EMSL.
All work observed was being performed safely and
within work package and procedura controls. Work
documents and procedures were present at the job
locations, appropriate PPE was worn where required,
and the workers were knowledgeable of the hazards
involved. Construction areas were well marked with
construction barricades and posted signsfor EMSL and
Building 331 outfal work and laboratory renovation
construction areas.

Readiness to perform work was assured through
forma POD mestings held each morning prior to the
start of work and approved written PODs for each
facility. The POD meetings at all facilities are driven
by formal F&O procedures and were consistently
performed in RPL, Building 331, and EMSL. PODs
were well attended by the building manager, building
engineer, facility project managers, maintenance
supervisors, and support personnel, such as RCTs and
ES& H representatives. Anapproved POD resultedin
formal work authorization for al planned and some
dispatch work in the facility. Minor dispatch work, not
listed on the POD, was discussed at the POD and

individualy authorized by the building manager, building
engineer, or facility project manager. Emergent work
was formally added to the POD by a signed addition
form appended to the approved POD.

Workers were experienced in their trades and
knowledgeable of the facilities and equipment related
to their work activities. The workers exhibited agood
regard for safety and procedural adherence while
performing work activities. The numerous lockout/
tagouts (LO/TOs) and safe energy checks observed
were performed safely and within procedura controls.
One positive aspect of building configuration and system
control isthat system alignments for maintenance and
LO/TOs are placed by Building Management/
Operations personnel, and then craft over lock and
verify the LO/TO. Thisensures an additiona level of
facility authorization (in addition to the POD) on jobs
involving LO/TO. When two craft wereinvolved in a
work activity, both craft over locked the tagout even if
only one was doing the hands-on work.

Hoisting and rigging operationsin EMSL and RPL
were safely conducted. Hoisting and rigging equipment
was properly marked with current inspection tags and
was stored to prevent degradation and damage. A
variety of hoisting and rigging equi pment was inspected
both in shops and in use during work activities. All
ingpections were current, and equipment was in good
repair. Intwo Building 350 shop aress, deficient dings
had been marked and set asidefor evauation or disposal.
Severa recent improvements in hoisting and rigging
included magnetic lifting devices for improved water
jet material handling; a counter-balanced boom crane
to alow closer access to loads (no protruding legs);
racks and stairs for trucks/vans to ease |oading, entry,
and exit; use of compressed gas carts to facilitate
moving bottles, and a below-the-hook lifting device for
forklifts to avoid smaller portable cranes.

With one exception, storage of flammables in al
facilities was adequate. Flammable material was
properly stored in flammable lockers and was negtly
arranged within the lockers. No instances of
incompatible storage were identified, and the lockers
contained no standing oil or excessive combustibles.
However, the Building 331 high-voltage switchgear
room had a flammable locker stored directly against
the building main feeder power panel and within afew
feet of emergency standby feeder for building power.
Additiondly, one half of a double door that isolates the
switchgear room from the mechanical equipment room
had been permanently removed. The building manager
indicated that the door had been gonefor yearsand did




not know when or why it was removed. Generdly,
building design featuresisolate high-voltage switchgear
rooms from adjacent working spacesto reduce hazards
from eectrica firesor malfunctions. The door remova
may have been an unapproved facility modification.

Notwithstanding the many strengths and positive
aspectsof the F& O work control program, weaknesses
were identified that had potentia to affect worker
safety. Weaknesses were identified in the worker
exposure program, in implementing procedural
requirements that resulted in numerous facility
deficiencies, and deficiencies in implementing the
EEWP process.

While most work was performed safely, some
work was being performed in workplaces (painting
booth, welding booths, and the carpenter shop) that did
not have current workplace exposure assessments. For
the Building 350 painting booth, painting operations
were being performed when the filter differential
pressure was significantly above the maximum alowed
for painting booth operation (see Finding #3).

Failures to follow PNNL and F&O procedural
requirements resulted in numerous readily observable
safety deficienciesand OSHA violaionsinthe Building
350 central shops, and to a lesser extent at RPL,
Building 331, and EMSL. The number of deficiencies
across several facilities indicated weaknesses in
establishing clear management expectations for
rigorous self-assessment programs and day-to-day
walkthroughs by supervisors and craft. The
deficiencies included (see Findings #1 and #2 in
Appendix D):

e There were several cases where machine
disconnects and power panels were partially
obscured by improper storage of material and
equipment, and one fire extinguisher was blocked.

*  Numerous heavy clampsin awelding booth were
stored by hanging them on oxygen and acetylene
piping and had dightly bent a copper elbow on an
oxygen line, which could cause oxygen and
acetylene leaks.

* Waeding areas at Building 350 and EMSL had
combustibles within 35 feet, contrary to site
requirements, and welding curtainsdid not go down
al the way to the floor, as required by site
procedures. A microwave oven at EMSL and a
refrigerator at Building 350 were located in
designated welding aress.

* Numerous bench grinders in all facilities had
evidence of minor grinding on aluminum, and
several grinders had improperly adjusted tool
guards.

* A gascylinder bottle a Building 350 and onein a
Building 331 research laboratory were not properly
secured.

* There was poor housekeeping in severa aress,
including the central shops, paint shop, EMSL
machine shop, and the Building 331 mechanical
equipment rooms. One lathe was identified in a
Building 331 mechanica room that had a number
of safety deficiencies.

* Electrica safety deficiencies included a portable
cooling fan with a blade guard that did not meet
OSHA requirements in Building 350; extension
cords were daisy-chained in two areas of
Building 331 in violation of site electrical
requirements; and a drill with a defective power
switch (awayson) wasbeing used inaBuilding 331
research laboratory space.

* A planer in the central shops was modified to
improve the emergency shutoff by adding a large
knee plate that contacted the shutoff switch.
However, misaignment of the plate could have
prevented the machine from being stopped. After
the modification, severa people had reviewed the
issue, which was then prematurely closed in the
assessment tracking system.

* A construction barricade (plastic fence) around an
excavation at the Building 331 outfdl did not provide
adequate fall protection for the excavation. The
barricade was|ocated at the edge of the excavation
and was not sufficiently strong to prevent afall of
about 10 feet into the excavation. (Thisdeficiency
was corrected immediately by the construction
safety inspector.)

Most of the safety deficiencies discussed above
were promptly corrected during the course of the
ingpection. Extension cord deficiencies, blocked power
panels and disconnects, and the blocked fire
extinguisher were corrected soon after they were
identified, and several machine grinderswere removed
from service. The paint booth and welding boothswere
placed out of service pending evaduation, and clamps




were removed from the oxygen and acetylene piping.
F& O dsoinitiated actionsto review other facilitiesand
areas for the same type of deficiencies.

Summary. Most work by F& O at PNNL isbeing
performed with ahigh regard for safety. Workerswere
generaly familiar with the facilities, systems, and
equipment being worked on. Readiness to perform
work, including ensuring appropriate training,
qudlification, and authorization prior to performing work,
waswell implemented. Formal, well-documented POD
meetings and schedules ensured appropriate
coordination between the facility core team and R&D
organizations. Subcontracted construction activities at
Building 331 were being performed safely within and
adjacent to active R& D spaces. Although most work
observed was safely performed, some weaknesses
requiring management attention wereidentified. These
include deficiencies in the worker exposure program,
wesknesses in following procedura requirements that
resulted in numerous facility deficiencies, and
deficienciesinimplementing the EEWP process. These
deficiencies are symptoms of weaknessesin feedback
and improvement processes, asdiscussed in Findings #1
and #2 in Appendix D.

E.3 Conclusions

Most work activities reviewed by the OA team
were performed with appropriate controls and a high

regard for safety for R& D and F& O activities. Further,
PNNL hasachieved agood safety record. For example,
FSD injury and illness rates indicate a safe operating
history. The FSD fiscal year 2003 first aid caserate of
1.43 is below comparable rates for most other PNNL
divisions for the same period of time. Furthermore,
the FSD recordable case rate of 0.82 and the days-
away restricted case rate of 0.20 are well below the
CY 2002 DOE research contractor average rates of
2.20 and 0.90, respectively.

Although some deficiencies were identified with
lower-hazard activities, the scope of work is adequately
defined, the processes for identifying and anayzing
hazards were generally adequate, and most work was
performed in accordance with identified controls for
R&D and F&O activities. However, for both R&D
and F& O, processes for developing and implementing
hazard controls were not aways effective. Although
some aspects of controls were particularly effective,
including the use of engineering controls and
environmental controls, other aspects of hazard controls
were not rigoroudly implemented or well documented
for some lower-hazard activities. Improvements are
needed in a number of areas, including exposure
assessments, interfaces between |OPS and EPR, lead
controls, EEWPs, and documentation of controls.

E.4 Ratings

The ratings of the first four core functions reflect the status of the reviewed elements of ISM program elements at
PNNL facilities. The ratings apply to both R& D and facility support activities.

Core Function #1 — Define the Scope of Work................
Core Function #2 — Analyze the Hazards..............cc.cuee...
Core Function #3 — Develop and Implement Hazard Controls
Core Function #4 — Perform Work Within Contrals .........

E.5 Opportunities For
Improvement

This OA inspection identified the following
opportunities for improvement. These potential
enhancements are not intended to be prescriptive or
mandatory. Rather, they are offered to the site to be
reviewed and evaluated by the responsible line

................................... EFFECTIVE PERFORMANCE
................................... EFFECTIVE PERFORMANCE

.................................... NEEDS IMPROVEMENT

................................... EFFECTIVE PERFORMANCE

management, and accepted, rejected, or modified as
appropriate, in accordance with site-specific program
objectives and priorities.

Pacific Northwest National L aboratory
1. Conduct areview todeterminethecausesand

corrective actions for failures to properly
identify and control all relevant radiological




hazards associated with AlphaMed work in
RPL and in ICP analysis in Building 331.
Review radiological control requirements for a
larger sample of current projects using radioactive
materials to determine whether these examples
represent anomalies or a more Systemic concern.

Consider establishing a mechanism to
integrate radiological work planning
outcomes with hazard awar eness summaries
and I0OPS. Consder linking radiological work
planning with the EPR and IOPS processes to
integrate controlsidentified in RWPs (e.g., training
and protective clothing) into the research work
control process.

Enhance the EPR process and interfaces.
Specific actions to consider include:

* Provide a more complete description of the
work activity in the EPR. Write the work
description such that individuals who are
responsible for but not directly involved in the
research (facility operations, ECR, ES&H,
emergency management) can sufficiently
understand the research work scope in order
to identify workplace hazards or challengesto
the building safety envelope. Include
references to other proposal and technical
work documents that may also describe the
research work.

* Hold product and project managers fully
accountable for the accuracy of EPRs to
ensure that hazards are consistent with the
research project, and that EPRs are maintained
current with changing hazards.

* Increase the involvement of the Safety and
Health representative in the review of EPRs.

e Consider tailoring the 10PS requirements
section of the EPR to include only those
permits, work practices, and training that are
required based on the hazards identified in the
EPR. For example, exclude requirements, such
as respiratory protection training, if the
research project has no hazards requiring the
use of arespirator.

4. Conduct a survey and evaluation of routine

laboratory work activitiesto identify common
resear ch hazardsthat may not be adequately
captured through application of the present
EPR and/or 10PS processes. Specific actions
to consider include:

* Define a“skill of the craft” activity category
for research work for which some routine
hazards and their controls (e.g. use of syringes)
may not need to be documented in either an
EPR and/or through IOPS.

e Establish training and/or qualification
requirements for “skill of the craft” activities
to ensure that al researchers, including those
with lesslaboratory work experienceor training
(e.g. visiting students), perform routine work
with the same level of hazard awareness and
hazard controls.

Strengthen the sitewideimplementation of the
EEWP program such that specific controlsare
tailored to each use of a permit and
documented on the EEWP. Specific actionsto
consider include:

e Congder reformatting the EEWPformto alow
the exact job scope to be entered or checked
off and the specific controls used for each job
listed or circled on the form.

* Reestablish the multi-level review (prepared
by, reviewed by, approved by signatures) as
intended by program requirements.

* Ensure that job-specific, compelling reasons
for energized work are documented on the
EEWP and receive somelevel of management
review.

* Establish periodic and more rigorous
assessments of the energized electrica work.

Improve the quality of the periodic self-
assessments and day-to-day observation and
walkdowns of work activities and spaces.
Specific actions to consider include:

e Congder further customizing the CSM sdf-
assessment checklists for such spaces as the




Building 350 shops (paint booth, welding boaths,
etc.) and mechanical equipment rooms to
ensure that checklist attributes are clearly
written and would reasonably identify safety
deficiencies.

* Include supervisorsand craftsasanormal part
of self-assessment functions to raise and
reinforce management expectations for
maintaining workspaces free of ES&H
deficiencies.

* Review recent management and self-
assessments to determine why assessments
have not been fully effective in identifying
readily-observable deficiencies.

7. Consider establishing sitewide institutional

work controlsfor theuse, cutting, machining,
and handling of lead and lead products.
Specific actions to consider include:

* Determine the quantities, locations, and uses

of lead across PNNL by R&D and F& O, and
verify the adequacy of existing controls.

* Review DOE complex-wide lessons learned

regarding improper control for lead and worker
EXPOSUres.

* Determine whether implementing work
controls and/or procedures are in place to
ensure that SBMS requirements will be
consistently implemented across the site to
protect workers.

Establish formal work practiceingtructionsfor
some shop oper ations, such asthe paint booth
and car pentry shops. Specific actionsto consider
include:

* Define operations and controls based on the
most limiting materiasto be used (epoxy paints,
bonding adhesives, arsenic-containing wood,
etc.).

* Veify the controls by basdline and periodic
workplace exposure assessments that include
guantitative ventilation measurements and
worker monitoring.

10.

Consider implementing changes to RPL
practicesto ensurecompliancewith chemical
use documentation requirements of SBMS
such that all individual chemical hazards
associated with various processes are
appropriately and uniquely identified and
controls are tailored to the specific hazards.
Specific actions to consider include:

* At RPL, use the SBMS permit authoring tool
asamechanism to better facilitate compliance
with SBMS and OSHA requirements for
documenting hazards and controls associated
with chemical use.

* Ensure that the appropriate PPE for each
hazardous chemical is either clearly identified
in a CPP, or some other document, such as a
manufacturer’ s glove chart.

*  Conduct periodic training for CSMsto increase
awareness of the need to continualy review
chemical inventories againgt existing permits
and IOPS hazard awareness summaries to
ensure accurate and complete hazard
identification.

*  Whenusingthe“daticinventory” locationfield
of CMS for bulk chemicals, ensure that the
storage location of individual containers is
accurately reflected in CM S unlessthe product
will be used and returned to the bulk chemical
storage location each day of use.

* Condder revisng the CPP authoring tool to
include maximum quantities of bulk chemicas
inlaboratories and associated PPE for handling
bulk chemicals.

I mprove systematic mechanismswithin |OPS
or other meansto ensurethat personnel with
radiological work planning responsibilities
have accessto all availabledetailsconcerning
scope of work such that hazards can be
appropriately analyzed and controlled. Specific
actions to consider include:

* Establish a requirement to include EPR
documentation along with RWP request forms.




Establish an RWP request form writers guide
to ensure that researchers and project
managers include al relevant details of work
scope and isotopes to be encountered during
work.

11. Increase emphasis on tailoring controls to
specific hazar dswithin |OPS spacesand in the
development of RWPs. Specific actions to
consider include:

Ensure that hard-copy laboratory handbooks
at RPL contain only the information that
uniquely applies to the IOPS space for which
it is intended and that CSMs keep the
information current.

Improve the rigor of laboratory self-
assessmentsto include periodic eval uations of
CPPs to verify that the appropriate chemical
PPE is identified and is being followed by
researchers.

For higher-hazard radiological work a RPL,
conduct and document time motion eva uations
of actual work evolutions to ensure that
prescribed controlsare optimized (i.e., location
of extremity dosimetry) and to document
accuracy of pre-job dose estimates.

Ensure that appropriate controls for the work,
such as the need for respiratory protection or

appropriate suspension limits, are clearly
specified in RWPs that allow such generic
activities as “ perform decontamination.”

12. Consider enhancements to further improve
waste management activities. Specific actions
to consider include:

* Ensurethat inspections of waste management
areas are performed on schedule and with
sufficient rigor to identify non-compliance with
reguirements.

* Ensure that al containers used for holding
hazardous chemicals are labeled as either
hazardous materials or hazardous waste to
assist in proper management of waste.

* Improve management of SAAs so that full
containers or containers from activities that
have ended are transferred to compliant
storage in a timely manner and not stored in
the accumulation areas.

* Consider creating aless-than-90-day storage
area in the EMSL compressed gas room for
lecture-size compressed hazardous waste gas
cylinders.




APPENDIX F

ESSENTIAL SYSTEM FUNCTIONALITY

F.1 Introduction

The U.S. Department of Energy (DOE) Office of
Independent Oversight and Performance Assurance
(OA) evaluated essentid system functiondlity at the
Pacific Northwest National Laboratory (PNNL). The
purpose of an essential system functionality review is
to eva uate the functiondity and operaility of afacility’s
system(s) and subsystem(s) essential to safe operation.
The review criteria are similar to the criteria for the
Defense Nuclear Facilities Safety Board
Recommendation 2000-2 implementation plan reviews,
however, OA reviews aso include an evauation of
selected portions of system design and operation.

The OA team selected the Radiochemical
Processing Laboratory (RPL) radioactive exhaust
ventilation system (REV'S) for evaluation. Thissystem
starts at the exhaust plenum in the RPL basement,
includes the attached ductwork to the Filter Building
Annex, thefinal high efficiency particulateair (HEPA)
filters, housings, dampers, and exhaust fans, and ends
at the top of the stack. The system is designated as
“safety significant” in the documented safety analysis
(DSA) and is intended to ensure safe confinement of
radioactive materials under normal conditions and
during certain accident conditions, including a fire or
explosion in alaboratory room.

The OA team’sreview of this system focused on
elements of system design, configuration control,
surveillance and testing, maintenance, and operations
that are important to ensuring that the system can
perform its safety function. The OA team performed
a detailed analysis of the safety basis of the system,
including a critical review of parameters and
assumptions made in the DSA.

F.2 Results

F.2.1 Design and Configuration Control

Design. The RPL was designed and constructed
in the 1950s and was subsequently modified and
upgraded to meet changing mission needs and safety
requirementsin accordance with applicable design and
safety standards. The safety-significant REV'S was
part of the origind facility design and was designed to

prevent the release of radioactive materials from the
facility by establishing airflow from potentialy less
contaminated areas to potentially more contaminated
areas and ultimately to the environment through HEPA
filters. This OA inspection focused on the design of
this system, its ability to accomplish the requirements
in the DSA and the technical safety requirements
(TSRs), and the translation of this design into
procedures and practices associated with the system.
It also addressed design and configuration management
processes associated with the RPL, including the
unreviewed safety question (USQ) program. The
ingpection results were based on the RPL facility, the
REVS, and the RPL DSA and TSRs as they were
found at the time of the assessment.

The Richland Operations Office (RL) and PNNL
engineering and technical personnd and the managers
contacted weretechnicaly knowledgesble of thefacility
and the REV S, were highly motivated, and possessed
a very strong sense of “ownership” of RPL safety
systems. However, the degree of rigor and formality
of the engineering documentation was not sufficient to
adequately support the safety basis for a Category 2
nuclear facility. There was an absence of formal,
detailed technical analysesto support the REV Sdesign
and its normal and accident operating parameters and
limits.

In general, REVS has arobust design. However,
weaknesses wereidentified in the system’ sDSA/TSR
requirements, in its physica design, and in its design,
operationa, and testing parameters. As discussed in
the following paragraphs, these weaknesses could
prevent the system from fully performing its intended
safety function for some design basis conditions.

The REV'S design does not account for potential
building pressurization during adesign basisfire due to
rapid loading of the REVS HEPA filters. The RPL
heeting, ventilation, and air conditioning (HVAC) system
normally operates with three non-safety main supply
fans and three REV'S exhaust fans running. Under
both normal and accident conditions, the exhaust fans
must operate at a higher flow rate than the supply fans
to maintain the building a a dightly negative pressure,
with building inleakage making up the fan flows
mismatch. However, for a design basis fire in one of
the laboratories, the REVSHEPA filterswould rapidly
become | oaded with combustion products, which could




rapidly increase the REV S filter differential pressure
and the overall system resistance. The system
resistance increase could cause the exhaust fans to
operate at a lower flow rate, potentialy less than the
supply fans, which could cause the building to become
pressurized, and building inleakage would be changed
to outleakage, bypassing the REV SHEPA filters. Initid
research by the OA team indicated that additiond filter
loading as low as 1¥+inch water column (w.c.)
differentia pressure (dp) above normal would reduce
the building negative pressureto zero (thefilters norma
operating rangeislinchto 2 inchesw.c., and they are
intended to be capable of accepting fire loading up to
10 inches w.c.). This previoudy unidentified system
interaction could have been addressed with a design
feature to automatically trip the supply fans when
building negative pressure lower limitsare approached.
The exhaust fans normally operate near the high static
pressure end of the fan curve data provided by the
vendor. However, the additional system resistance
from afirewould causethefansto operate well outside
the range of the vendor-supplied data.

The REV'S design does not include criteria for
building negative pressurethat adequately accountsfor
wind effects. For an HVAC system, such as REV'S,
to provide confinement in an accident, it must
accomplish two functions: (1) it must establish a
controlled HV AC exhaust flow from thebuilding through
afiltered pathway that will remove sufficient radioactive
material to prevent exceeding acceptable offsite and
onsite exposures, and (2) it must establish building
negative pressure with respect to the outside
environment that is sufficiently low to prevent building
leekage through unfiltered pathwaysfor wind conditions
that can produce localized negative pressures on the
building outer surfaces. The current DSA and
associated TSRs do not designate a minimum building
negative pressure to maintain, and thus do not
adequately address the second function. Specificaly,
the DSA/TSRs do not specify a minimum building
negative dp requirement that will ensure no building
leakage for wind velocities of concern nor, aternaively,
does the DSA accident analyses for offsite and onsite
exposures account for a credible percentage of
unfiltered leakage that might occur in the absence of
control of minimum building negative pressure.
Therefore, these safety documents are insufficient to
provide positive assurance that a critical design safety
function of the REV'S can be accomplished. Although
existing operator rounds sheets require a building

negative pressure, their minimum alowable dp of only
minus 0.01 inch w.c. corresponds to wind velocitiesup
to only 5 miles per hour (mph). The accident exposure
calculations were performed for a 22-mph wind
ve ocity, which could generate locdized outside building
skin pressuresaslow asminus0.17 inchw.c. Facilities
such asthe RPL aretypicaly maintained at about minus
0.25 inch w.c. to provide margin above the analyzed
wind velocity. Based on observations during system
wakdowns, OA concluded that the REV S system might
not be maintaining al areas of thefacility at anegative
pressure.

The REVS filter isolation dampers design is
inadequate to accomplish their DSA-stated isolation
function. The DSA, in Section 8.2.1.4 and other
locations, states that the design basis function of these
dampers is isolation of the filter banks, which is
desirable in some situations (e.g., instances where a
bank may be found to be outside its TSR-required
efficiency). However, the design of these dampers
(shutter-type, without seals) isinagppropriate to achieve
the level of isolation necessary to maintain overall
system filtration efficiency within the 99.95 percent
TSRIimits. Although thisdeficiency can be overcome
through compensatory system procedure changes
(some of which were accomplished during this OA
ingpection), the DSA should also be revised to remove
any ambiguity regarding the dampers’ isolation

cgpabiility.

Finding#5: The PNNL RPL REV Sdesign contains
fundamental weaknesses that could prevent it from
performing its design safety function and that are not
adequately addressed in the DSA and associated TSRs.

The REVSHEPA filter efficiency testing procedure
is non-conservative. The RPL TSRs require REVS
find HEPA filter efficiencies greater than 99.95 percent.
The system contains four paralld filter banks, and the
surveillance test procedure tests each bank separately
by isolating three banks and performing a smoke
penetration test on the remaining in-service bank. The
test is performed by introducing smoke upstream of
the banks and sampling the smoke concentration
upstream and downstream of the filter banks and
comparing the concentrations. However, the test
method and sample configuration do not meet industry
standards and could cause non-conservative results
because the sample point is in the common outlet
header for the four filter banks rather than the
downstream flow from the specific filter being tested.
Thisdiscrepancy is significant because of the potential




leakage of the isolation dampers. Any such leakage
from the three “isolated” banks would mix with the
outlet flow from the bank being tested and could affect
the test results. Calculations indicate that the dilution
flow could be as much as 33 percent of the total flow
with the current incorrect damper test acceptance
criteria (discussed later). (Note: Even if an
unacceptable individual filter bank is not detected asa
result of this procedure weakness, the overal system
filtration efficiency will remain within the TSR
requirement, as long as the system is operated with al
four filter banksonline. Although dlowed by theDSA,
there was no indication that the system had ever been
operated with lessthan four bankson line except during
facility outages.)

Functiona testing of the REV S backup air supply
is not adequate. The safety-significant compressed
air systemisasupporting systemfor REVS. Itssafety
functionisto provide operating air to the REV S damper
actuators upon loss of the normal air supply to ensure
that the dampers remain in the correct position for all
design safety basis conditions. Being a safety-
significant system, it must be tested periodically to
assurethat it can performits safety function. Although
it is currently tested to verify that the backup air
compressor will automatically start when the normal
air supply islogt, no testing is performed to show that
the system |eakage, including back-leakage through the
check valve, which separates the backup air supply
from the norma air supply, is less than the backup air
compressor’s capacity. Such leakage would not
necessarily be detected during normal operation, since
the larger normal air supply capacity may be capable
of maintaining system pressure in spite of the leaks,
whereas the backup air compressor may not.

Finding #6: PNNL has not adequately and correctly
trand ated some REV Sdesign requirementsinto system
procedures, and REVS HEPA filter and backup air
supply testing was not adequate to demonstrate

operability.

Cdculationsare normdly only performed to support
anew or unique modification or plant condition. These
calculations are usually filed with the project
documentation and do not become a part of thefacility
design basis documents. When a facility change is
made, the acceptance of the plant change is based on
its performance relative to the previous configuration
(reverse engineering). However, analyses of its
performance relative to the original design basis are

not generally performed because no calculations for
the original plant configuration are maintained or are
reedily avallable. Thereiseffectively no anaytica bass
for the DSA descriptions or the TSR surveillance test
acceptance criteria for the REVS. Two examples of
design conditions that do not have adequate analytical
bases are as follows:

The REV Sfilter accident loading analysis
isincomplete and incorrect. The RPL fire hazards
anaysis(FHA) containsatable of individua laboratory
combugtible/flammable materiasloading limits. These
areintended to ensure that, in the event of alaboratory
fire, the particulate loading on the REVS find filters
would not exceed that which could cause their structural
failure because of high dp. However, the valuesin the
FHA table contain technical deficiencies with respect
to operationa constraints of REVS. For example, the
values in the FHA table were based on 156 HEPA
filters or four filter banks in service, even though it is
permitted to be operational with 117 HEPA filters or
threefilter banksin service. Anandysiswasconducted
on PNNL’s source for the FHA table values.
Experimenta resultsweretaken from a1995 American
Society of Fire Protection Engineers conference paper
about HEPA filter failure dueto fire particul ate loading.
The paper evaluated aHEPA filter smilar totheREVS
systemfinal filtersand cal culated the masses of various
combustible/flammable materials required to cause
failure. Although the paper may bevalid, itscalculated
combustible/flammable materials limits were used
incorrectly in the FHA; no adjustments were made to
account for differences between theworst case REVS
operating limits and the paper’s evaluated conditions.
Also, the FHA did not arrive at a conclusion whether
or not controls are adequate or necessary for the RPL
and whether or not afire involving actua combustible
materials contained in the RPL may cause fina HEPA
filter plugging. (Actud laboratory combustibleloadings
were observed to be well below the probable correct
FHA limits) As a result of this discovery, PNNL
declared a potential inadequacy in the safety analysis
(PISA), and an unreviewed safety question
determination (USQD) was initiated. Compensatory
measures were initiated, which included cessation of
all planned fire alarm, detection, or suppression system
outages, a fire protection program compliance field
walkdown was conducted, with no deficiencies
identified, and doubling of operator tours through the
RPL to every two hours until the USQD evauation is
completed.




e The REVS HEPA filter isolation damper
surveillance test procedure does not
demonstratetheir isolation capability. Section
8.2.1.4 of the fina safety analysis report states
that the safety-significant final filter bank isolation
dampers are required to be capable of isolating a
defective fina stage filter “to meet the REVS
[99.95% filter efficiency] requirements.”
Therefore, this capability should be verified by
surveillance testing.  Although a statement in the
current test procedure and the procedure’ s precise
guantitative acceptance criterion imply that it
provides this verification, it does not for the
following reason. The acceptance criterion
considers the dampers to be operable if the filter
bank dp with the dampers closed is less than
0.2-inch w.c. No valid anaytica basis could be
provided for thisvalue, and the OA team cal culated
that this value would alow damper leakage bank
ashighas 11 percent of thetota system flow, which
would potentially reduce overall system efficiency
to, at best, 89 percent.

Finding #7: PNNL has not ensured that the REVS
design and operating requirements and capabilities are
adequately supported by formal, rigorousanalyses. The
DSA and TSRsfor the REV Swere devel oped without
sufficient formal technical analyses to support the
design, operating parameters, or limits.

Finding #8: The safety evaluation process conducted
by RL to support approval of the RPL DSA and TSRs
for REVS did not provide an adequate basis for
approval.

Configuration Management. Configuration
management isimportant for maintaining the accuracy
and vdidity of the safety basisand technica documents,
such asthe DSA, the TSRs, and drawings, procedures,
and other technical documents used in day-to-day
facility operations. PNNL has established the basic
elements of an effective configuration management
program, including the USQ process, drawing controls,
calculation controls, procedure revision protocols and
controls, and a design change process to assure that
facility modifications are properly evaluated,
documented, reviewed, and verified to be within the
bounds of the DSA, the TSRs, and applicable codes,
standards, and DOE orders.

The DSA and the TSRs, in most instances,
adequately document the safety functions, roles, and
performance requirementsin detecting, preventing, and
mitigating analyzed events. The descriptionsof normal
and accident conditions for the REV'S, in most cases,
were clear, adequately documented, and contained
appropriate inputs, assumptions, and levels of detall.
However, as previoudy discussed, significant aspects
of the DSA had not been adequately considered.

Based on areview of the Administrative Procedure
Facility Design Manual, the essential elements of
configuration management and control were adequately
addressed. Three design changeswerereviewed, and
the change package documentation generally complied
with the requirements of the administrative procedure.
The modification process establishes an engineering
design plan (EDP), identifies the technica basdine
documents affected by the modification, identifies
essential drawings and other related documents that
are required to be as-built, and provides for muilti-
discipline review and comment. Comments are
solicited from al disciplines during development of a
change, and a multi-discipline Fecility Review Board
conducts final modification review. Installation
ingructions and post-modification testing instructions
were appropriately specified.

Drawings affected by facility modifications are
appropriately identified and revised. Drawingsthat are
deemed as defining the facility are designated as key
drawings and are maintained and controlled. Drawings
that are affected by facility modifications areidentified
from the key drawing list. Affected drawings are
identified on the modification EDP consistent with the
administrative procedure.

PNNL’sUSQ procedure and practices at the RPL
were effective, with only a few refinements needed.
The procedureisvery straightforward and easy to use,
with precise, correct reflections of the regulatory
requirementsof 10 CFR 830. Training and qualification
requirements for USQ screeners and evaluators are
appropriate and are clearly and correctly stated in
facility personnd qudification documentation. Formal
recordsare maintained of qualified personnel. A review
sample of 12 USQ screenings and 4 USQ
determinations identified only two cases where the
procedure was not precisely followed.

Although PNNL has a generaly effective USQ
program, afew specific discrepancies were observed
in the procedure or its implementation:




* Missing final USQ criterion. Although the
procedure and the attendant forms contained the
correct approach and the correct specific
evaluation questions for the USQD, there was no
specific statement in either the procedure or the
formsthat any “yes’ answer to theform questions
would congtitute a USQ. (From discussions and
samples reviewed, it was clear that this criterion
was well understood in spite of its not being
documented.)

* Incorrect categorical exclusion example. The
procedure, in addressing categorica exclusionsto
performing aUSQD, incorrectly cited maintenance
procedure changes as an example.

* Missing link to USQ training/qualification
requirements. The USQ procedure does not
identify the specific procedures and forms that
provide the requirements and documentation for
the qualifications of USQ screenersand evaluator.

* Incorrect modification screening. USQ
screening RPL-2003-134S of amodification to add
a motor to a hot cell “lazy susan” incorrectly
determined that a USQD was not required based
on an incorrect “no” answer to the screening
question, “Isthisatemporary or permanent change
to thefacility asdescribed in the documented safety
anaysis?’

* Incorrect procedurescreening. USQ screening
RPL-2003-205S addressed a new procedure to
replace one of the 156 REV Sfind filter elements.
As a new procedural activity for equipment
described in the DSA, this new procedure
constituted a change to a procedure as described
in the DSA. However, the screening question
regarding if this was a change to a procedure as
described in the DSA was incorrectly answered
“no."

Summary. The facility and RL engineering staff
was knowledgeable, conscientious, and highly
motivated. The RPL’s REVS is a generadly robust
design. However, it contained three significant design
deficienciesthat could prevent it from fully performing
its design safety function: (1) the design contained no
featuresto prevent building pressurization and resultant
unfiltered leakage due to REVS HEPA filter loading
during adesign basisfire, (2) the design did not contain

adequate criteria for maintaining negative building
pressure that accounts for wind effects on the building,
and (3) the REV SHEPA filter isolation dampersaone
did not provide adequate isolation to maintain the
required system filtration efficiency when afilter bank
wasisolated. Further, the DSA was devel oped without
sufficient technical analysis, and design requirements
were not effectively trandated into system procedures
and TSRs. Configuration management processes and
procedures, including the USQ program, are consi stent
with applicable standards and regulations and are
governed by an appropriate set of procedures.
However, PNNL did not have detailed, rigorous design
basis analysesfor the REV'S, and design requirements
are not clearly identified.

F.2.2 Surveillance, Testing, and
Maintenance

Surveillance and testing of the REV Sis governed
by the TSRs. The TSRs establish appropriate
requirements for functiona testing of critica systems
and components at a frequency to ensure their
operability. The TSR surveillance and test acceptance
criteriawere appropriately based on the DSA (except
as noted in the previous section).

Based on awakdown of the REV S, the system is
in good materia condition. In support of the REVS
designation as “safety significant,” al maintenance
tasks were classified as Category 1 work, the highest
classification, which has directly contributed to a low
mai ntenance backlog.

The REV'S system engineer is knowledgeable of
the REV'S configuration, operation, and maintenance
requirements, and maintainsacloseworking relationship
with the maintenance personnel who are dedicated to
RPL. The dedicated maintenance staff wasthoroughly
familiar with the performance of maintenance on the
REV 'S components and systems.

The completion of preventive maintenance tasks
and surveillances for REVS are effectively tracked
and trended. The process for dispositioning overdue
tasks hasbeen formalized. Authorization and approval
from the building manager and the chief facility engineer
are required to defer Category 1 preventive
maintenance tasks past the due date and to enter into
the 25 percent overdue grace period.

RPL does not adequately maintain vendor manuals
for safety equipment. The RPL engineering staff was
unableto locate vendor manualsfor many of the safety-
significant REVS components. This was largely
attributed to the age of much of the equipment. Without




these manuals, PNNL does not have ready access to
some of the information needed to implement a proper
preventive maintenance and surveillance testing
program that will ensure that all manufacturers
recommended work is performed. Such programs are
basic dements of ensuring optimum equipment religbility
and equipment life.

The computerized maintenance management
system, Maximo, used by RPL for developing its
maintenance and surveillance work packages does not
include a data field that would isolate the safety-
sgnificant equipment at RPL. Without this data field,
RPL staff cannot readily re-create maintenance
historiesfor thisequipment. Itisessentia that accurate
meachine history tracking can be periodically performed
on safety-significant equipment so that the proper
frequency for surveillances and preventive maintenance
is assured.

The maintenance work packages that were
reviewed were clear and concise. Appropriate task
planning was performed, and hazards were adequately
identified. In accordance with the graded approach,
more complex work packages included all necessary
work ingtructions and information, including up-to-date
drawings where necessary to properly perform the
work. A review of several completed work packages
identified no significant deficiencies, and included the
supporting sign-off sheets and other documentation.
Discussion with maintenance personne indicated that
they would not hesitate to stop work and contact a
system or building engineer when inconsistencieswere
discovered in awork package.

RPL managers have taken the appropriate action
to address the aging of critical facility components. In
2001, RPL developed the “Life Cycle Costs for
Maintaining Systemsin the RPL” report to addressthe
facility’s aging components. The engineering staff
reviewed some of the historical data on the cost of
maintaining REV'S, the supply ventilation system, the
supporting electrical system, and other mgor RPL
systems. The systemswere subdivided into component
parts, and each part was reviewed for expected life.
DOE Standard System Design Life Tables provided
the primary reference for life cycle predictions. The
systems were then anayzed for the risk of failure of
each piece of equipment and the resulting facility
impacts. The equipment in each system with the highest
failure risk and the most significant facility impact was
reviewed for life cycle and ingtallation date. The older
the equipment is, the higher the risk of failure, resulting
in increased facility operation risk. The replacement
costs of the equipment were researched and integrated

into the cost analysis for the time of the completion of
the equipment’ slife cycle. The equipment presently at
thehighest risk of failure and with the greatest negative
impact to thefacility were REV' S components, including
the exhaust fans, final HEPA filters, dampers,
switchgear, and non-REV S components, including the
supply fansand HVAC controls. Of those components
listed, the switchgear was replaced in 2002 and the
HVAC exhaust controlswerereplaced in 2001. Current
plans are in place to replace the find HEPA filtersin
2003 and the exhaust and supply fansin 2003 and 2004,
respectively. In the interim, the system engineer has
implemented a predictive maintenance gpproach to track
and trend vibration analyses on bearingsin al significant
rotating machinery. An example of the success of this
program wastrending of vibration data of fan and motor
bearing components, which resulted in the identification
of oneexhaud fan bearing’ simminent failure conditions;
thisearly detection alowed for timely replacement prior
toitsfailure. A smilar predictive maintenance approach
has been applied to the primary HEPA filters located
downstream of the hoods and gloveboxes in the
individua laboratory rooms.

Because of radiological waste disposal
requirements to characterize the waste stream in the
primary HEPA filters prior to allowing disposal,
mai ntenance ingtituted a plan to measure the dp across
the primary HEPA filters on a quarterly basis. The
results are tracked, and when the dp reaches a pre-set
point, the researchers in the affected |aboratories are
requested to begin waste characterization so that delays
for hood shutdowns are reduced.

The team reviewed the suspect/counterfeit item
(S/CI) process at RPL. The RPL maintenance staff
was assigned the responsibility to recognize and identify
S/ClIs when performing work. Discussions with the
different craft and craft supervisors found that they
were well aware of their S/CI responsibilities. In the
past few years, some suspect/counterfeit bolts have
been discovered and properly dispositioned at RPL.
In addition, REV'S was thoroughly reviewed for any
S/Cls, and none were found.

Summary. TheREVSisingood physca condition,
and appropriate corrective and preventive maintenance
is scheduled and performed to ensure continued
capabilities. RPL has implemented an effective plan
to address aging components, and the current
replacement equipment or component tasks are on
schedule. REV'S work packages are appropriately
prioritized, well written, and properly completed. The
REV Smaintenance backlogismaintained a alow leve.




F.2.3 Operations

The OA team evaluated operating procedures and
operator training to determine how well operators are
prepared to take appropriate actionsin case of an event
(e.g., lossof power) that affectsREVS. The OA team
also evaluated normal operations as they pertained to
ensuring that REVS is in the proper operating
configuration.

There were several examples where RPL had
implemented good conduct of operations principleswith
regard to operating REVS. The areas noted during
the review included procedures, labeling, training and
qudification, and shift turnover.

RPL has established agood set of REV S operating
procedures. In general, they are current, technically
accurate, controlled, sufficiently detailed, and clearly
written. The set of REVS operating procedures
addresses normal, abnormal, remote, and emergency
conditions. The 325 round sheet parameters procedure
is an example of one of the key procedures related to
the REV'S operation. Itisa controlled procedure, and
the correct procedure revison was available to the
operators. The procedure contained sufficient detail,
in that it identified each parameter (e.g., building dp);
the associated normal, minimum, and maximum
readings, alarms associated with the parameter; and
the action the operator isdirected to takeif the parameter
isout of specification.

The labeling of components in RPL is effective.
Electrical breakers, fans, valves, and dampers
associated with REV Sare uniquely labeled with clearly
visible and readable tags. These identification labels
are rigorously used to identify components in the
operating procedures. The labeling of REVS
components matched the associated facility drawings.

Thetraining and qualification processfor the power
operatorsisadequate and hasresulted in knowledgeable
operators. The qualification requirements for an RPL
operator are clearly defined in the power operators
training program procedure and are supplemented by
the power operators qudification card. The qudification
card providesadetailed list of required training courses,
knowledge requirements, including a separate section
on building ventilation, and alist of specific performance
tasks and procedures. The building engineer verifies
completion of each section of the qudification card.
The RPL operatorsare current on their power operator
qudlifications. A review of a sample set of training
lesson plans associated with the REV'S revealed that
theplanswere adequate. Interviewsand wakthroughs
with the power operators demonstrated that they had

a good understanding of the operating requirements
for REVS and were, in general, proficient with
performing operating tasks associated with the REV S.

For the most part, RPL personnel understand and
effectively implement conduct of operation principles.
However, during the review, a few deficiencies were
noted in conduct of operationsin afew areas, including
operator proficiency when performing non-routine
procedures, round sheet log taking, and operating
procedures.

e Two operators did not fully understand the loss of
power alarm for the REV S exhaust fans on panel
HVC-070-CP, and one operator had problems
performing SOP-325-ELEC-2, “Loss of Power,”
when given asimulated loss of power with loss of
REVS. The performance problem related to SOP-
325-ELEC-2 was the operator’s inattention to
reading the entire component identification label
referenced in the procedure and matching it to the
proper component inthefield. Inaddition, theactive
alarmsare not recorded asrequired in the narrative
log on adaily shift basis.

* A few deficiencies were identified with the
operating procedures. For example, in SOP-325-
HVAC-2, “Manualy Closing Vortex Dampers on
the Main Building Exhaust Fan,” the work
ingtruction does not identify the non-running fan.
In procedure SOP-325-HV AC-003, thereferences
to some of the menu selectionsfor METASY Sdo
not match between the procedure and the
METASYS selection screen. Procedure SOP-
325-ELEC-2, step 7.3.6, is incorrect. The step
should have the operator open breaker F3X12
rather than closeit. The operators were aware of
this procedure problem but had not initiated a
temporary pen and ink change.

Summary. RPL has implemented several sound
practicesregarding REV S operation, including specific
risk-based anayses of aging safety-significant systems.
Specific positive attributes include knowledgeable
operators and supervisors, well-written operating
procedures, appropriate component labeling, up-to-date
system drawings, and a thorough training and
qualification process. A few deficiencieswere evident
in operator proficiency with performing non-routine
procedures, but the overall approach to conduct of
operations at PNNL is sound.




F.3 Conclusions

The RPL’s REVS is generaly a robust design.
However, the system containsthree fundamenta design
weaknesses that could prevent the system from
performing the design safety function specified in the
DSA: (1) the design does not account for potential
building pressurization and resultant unfiltered leakage
during a design basis fire due to rapid loading of the
REVS HEPA filters, (2) the design does not contain
adequate criteria for maintaining negative building
pressure that accounts for wind effects, and (3) the
REVS HEPA filter isolation dampers aone do not
provide adequate isolation to maintain the required
system filtration efficiency when afilter bank isisolated.

The REVS design is not adequately supported by
formal, rigorous analyses, and design requirementsare
not effectively trandated into system procedures and
TSRs.

Configuration management processes and
procedures, including the USQ program, are generaly

in accordance with applicable standards and regulations
and are carried out in accordance with these
procedures. In addition, facility engineers are
knowledgeable, conscientious, and highly motivated.

The REVSisgenerdly in good material condition,
and appropriate corrective and preventive maintenance
is scheduled and performed to ensure continued
capabilities. RPL has been implementing an effective
plan to address aging components, and the current
replacement equipment or component tasks are on
schedule.

RPL has implemented several sound practices
regarding REV Soperation. Specific positive attributes
include knowl edgeabl e operators and supervisors, well-
written operating procedures, appropriate component
labeling, up-to-date system drawings, and a thorough
training and qudification process. Some attention is
needed to improving operator proficiency with
performing non-routine procedures.

F.4 Ratings

Design and Configuration Management.............cccceeeneeee.
Surveillance, Testing, and Maintenance .............ccceeeneee.
OPEIELIONS ....coeiiieeiiiee et

F.5 Opportunities for
Improvement

This OA inspection identified the following
opportunities for improvement. These potential
enhancements are not intended to be prescriptive or
mandatory. Rather, they are offered to the site to be
reviewed and evaluated by the responsible line
management, and accepted, rejected, or modified as
appropriate, in accordance with site-specific program
objectives and priorities.

Pacific Northwest National L aboratory
1. Update the REVS design, the DSA, and the

TSRs to address identified weaknesses.
Specific actions to consider include:

..................................... SIGNIFICANT WEAKNESS
.................................. EFFECTIVE PERFORMANCE
.................................. EFFECTIVE PERFORMANCE

* Provide an automatic trip for main building
supply fans whenever building negative
pressure approachesits lower limit to address
the concern that building pressurization and
resultant unfiltered leakage may result from
rapid REVS HEPA filter loading during a
design basisfire. Update the DSA and TSRs
accordingly. Evaluatethe ability of the exhaust
fans to operate outside the vendor-provided
operating range for the design basis fire.

* Edtablish theintended approach to remedy the
concern that the system provides insufficient
building negative pressure in an accident to
prevent unfiltered rel eases due to wind effects.
Update the DSA and TSRs accordingly.




* Establish the intended approach to achieve
positive isolation with the REV'S find filter
isolation dampers, and revise the DSA to
remove ambiguitiesregarding their capabilities.

* Locate or generate detailed calculations or
other rigorous bases, such as testing that
smulates design basis accident conditions, to
support all safety capabilities, parameters,
values, etc., for the REV'S as described in the
DSA, the TSRs, and the TSR bases.

In both the PNNL and RL organizations,
review theprocessesfor reviewingtheREVS
design, theDSA, and the TSRsand their bases
to determine what in those processes would
allow theabove-described design and analysis
inadequacies to not be detected. Make the
appropriate changes to correct the apparent
process weaknesses.

Perform an extent-of-condition review of the
DSASTSRs or other RL facilities that have
been subject tothesame RL review process.
Make appropriate corrections to these documents
and/or the facilities based on the results of the
extent-of-condition reviews.

Revise the REVS HEPA filter efficiency
testing methodology and procedur eto addr ess
the concern with the incorrect downstream
sampling point. Congder revising the test method
to test al four filters together or moving the
sampling point to alocation whereit will besampling
only the flow exiting the filter being tested.

Establish a procedureto ensuretheintegrity
of thesafety-significant air supply totheREVS
dampers. Thisprocedure should demonstratethat
system leakage, including back |eakage through the
isolation check valve that separates the system
from the normal air supply, isless than the backup
alr compressor’s capacity.

Perform a rigorous design analysis to
establish themaximum allowablecombustible/
flammable material loading of the RPL
laboratories to prevent failure of the REVS
final HEPA filters due to plugging with

particulates from a design basis fire. Ensure
that the analysis accountsfor theworst design basis
conditions for such a fire. Update the FHA
accordingly.

Refinethe USQ procedure. Specific actionsto
consider include:

* Add statementsin the procedure body and the
USQ evauation form that the proposed change
isa USQ if any of the evaluation’s seven
guestionsis answered “yes.”

* Remove from the procedure the incorrect
categorical exclusion example (i.e.,
maintenance procedure change).

* Insert into the USQ procedure specific
document references to the training and
qualification requirements for USQ screeners
and evauators.

e Extract the valid areas of guidance in the
current DOE USQ guide and insert them into
the procedure.

Populate the Maximo database with existing
maintenance history records for individual
safety-significant components. Trending of
component maintenancerepair history isavaluable
asset that is not available in the current system
configuration.

Enhancethe power operators proficiency in
performing non-routine procedures. Specific
actions to consider include:

* Develop a schedule for periodic operator
walkthroughs, and simulate the performance
of non-routine procedures.

* Review the current non-routine proceduresto
determine if any improvements can be made
to equipment labeling to reduce the potentia
for operator error.

* Correct any procedures identified as needing
improvement.
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Abbreviations Used in This Report (continued)

Environmental Technology Directorate
FireHazards Analysis

Facilities and Operations

Fundamental Sciences Directorate

Field Services Representative

Facility Representative

Functions, Responsibilities, and Authorities Manual
Facility Use Agreement

Fiscal Year

Hanford Environmental Health Foundation
High Efficiency Particulate Air

Heating, Ventilation, and Air Conditioning
Inductively Coupled Plasma

PNNL Independent Oversight office

Integrated Operations System

Integrated Safety Management

International Standards Organization

Job Planning Package

L ockout/Tagout

Material Safety Data Sheet

Office of Independent Oversight and Performance Assurance
Occurrence Reporting and Processing System
Occupational Safety and Health Administration
Performance Evaluation and Measurement Plan
Product Line Manager

Point of Contact

Plan of the Day

Pacific Northwest National Laboratory

Pacific Northwest Site Office

Personal Protective Equipment

Research and Devel opment

Roles, Responsibilities, Authority, and Accountability
Radiation Control Technician

Radioactive Exhaust Ventilation System
Richland Operations Office

Radiochemical Processing L aboratory
Radiochemical Sciences and Engineering Group
Radiation Work Permit

Satellite Accumulation Area

DOE Office of Science

Suspect/Counterfeit Item

Safety and Health

Standards Based Management System
Shielded Facility Operations

Safety and Health Information Management System
Subject Matter Expert

Threshold Limiting Value

Technical Safety Requirement

Unreviewed Safety Question

Unreviewed Safety Question Determination
Water Column
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