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CH2M HILL

Plateau Remediation Company

P0 Box 1600

CH42MV HILL Richland, WA

44 Plateau Remnedlation Company 99352

August 16, 2011 CHKPRC-1 103 433A R I

Ms. Jenise C. Connerly, Contracting Officer
U.S. Department of Energy
Richland Operations Office
Post Office Box 550
Richland, Washington 99352

Dear Ms. Connerly:

CONTRACT NUMBER DE-AC06-08RL 14788 -TRANSMITTAL OF SURVEILLANCE
REPORT PLANNING AND EXECUTION OF RADIOLOGICAL WORK (S-1 I-SED-CHPRC-
PFP-002)

References: 1. Letter, J. C. Connerly, RL, to J. G. Lehew 1I1, CHPRC, "Contract No. DE-
AC06-08RL 14788 - Transmittal of Surveillance Report Planning and
Execution of Radiological Work (S - II-SED-CHPRC-PFP-002)," 11 -SED-
0124, 1103433 A, dated July 7, 2011.

2. Letter, J. C. Connerly, RL, to J. G. Lehew 1II, CHPRC, "Contract No. DE-
AC06-08RL 14788 - Plutonium Finishing Plant (PFP) Conduct of
Operations Reactive Surveillance," 11I -OOD-0029, 1103 43 1, dated July 7,
2011.

Pursuant to the referenced correspondence, this letter transmits CHPRC 's response to the
Planning and Execution of Radiological Work Surveillance, performed by RL at the Plutonium
Finishing Plant (PFP) between February 14 and April 29, 2011. This letter provides the results
of the cause evaluation that demonstrates the basis for the corrective action plan and extent of
condition review. Corrective actions include process/programmatic actions as well as focused
actions necessary to alleviate the specific issues noted during the surveillance.

CHPRC appreciates acknowledgement that actions initiated in March, in response to preliminary
feedback from RL, have been beneficial at addressing technical issues and improving radiation
protection involvement in work planning.

Relative to overarching deficiencies in the Work Planning process noted in this Surveillance,
Phase 11 of CHPRC's improved work control process/procedure was launched company-wide,
including PFP, on June 20, 2011. Specific process improvements relative to scope of work
clarity, hazard control specificity, and Subject Matter Expert involvement are integral to that
change.
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August 16, 2011

Since the revised work planning process is currently in effect, corrective actions relative to work
control process weaknesses noted in the February to April timeframe are believed to be inherent
in the new CHPRC work control program.

A second RL surveillance relative to conduct of operations weaknesses at PFP, Reference 2, was
received concurrently with this surveillance report. That surveillance included conduct of
operations issues listed in Finding I11 of the Planning and Execution of Radiological Work
Surveillance but expanded upon those issues with additional examples where conduct of
operations was not appropriately deployed. Correspondingly, corrective actions associated with
conduct of operations were developed according to a separate causal analysis for the scope-
specific surveillance to ensure a comprehensive evaluation. Actions from that evaluation are
included in this response. RL approval authority associated with Finding 11 of the Planning and
Execution of Radiological Work Surveillance will be propagated to the corrective actions
associated with the PFP Conduct of Operations Reactive Surveillance.

Additionally, CHPRC will perform a common cause analysis of work control and conduct of
operations issues across the company to review/evaluate recent operational events for
commonalities/common causes related to work control implementation at CHPRC. The
evaluation will include comparing/aligning the results of this evaluation against on-going
corrective actions to determine if any new causes or performance trends are developing and/or if
additional evaluation and corrective actions are necessary.

Technical questions should be directed to T. E. Bratvold at 373-2360, and contractual questions
should be directed to M. V. Bang at 372-0528.

Sincerely,

John G. Lehew III
President and
Chief Executive Officer

teb/kes

Attachment

RL - R. J. Corey
R. M. Gordon
J. A. Frey
B. M. Pangborn
S. A. Sieracki



Electronically Approved by:

UserName: Lehew 111, John (h0041746)
Title: President and Chief Executive Officer
Date: Wednesday, 17 August 2011, 11:51 AM Pacific Time
Meaning: Sign as John G. Lehew, III
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CORRECTIVE ACTION PLAN AND EXTENT OF CONDITION REVIEW FOR

S-i 1-SED-CHPRC-PFP-002

ROOT AND CONTRIBUTING CAUSES

The following root causes (RCs) and contributing causes (CCs) were identified using the barrier
analysis and Why-Staircase methods for S-i 11-SED-CHPRC-PFP-002-COlI and the associated
Findings and Observations identified in the Surveillance.

RC-01: CHPRC and Plutonium Finishing Plant (PFP) did not effectively manage change
associated with the PFP shift to Demolition and Deconstruction (D&D) work scope and the
increase in scope made possible by American Recovery and Reinvestment Act (ARRA) funding.

Collectively, a preponderance of the underlying causal factors contributing to the aggregate
of immediate causal factors associated with the concern contain or conclude in elements
representative of ineffective change management. Inadequacies in Conduct of Operations,
radiological controls, and oversight deficiencies at the management and program level
exacerbated the condition.

CC-01: The PFP radiological control (RadCon) organizational structure was ineffective to assure
effective implementation.

RC-01 was exacerbated by deficiencies in management's ability to cause programmatic
expectations to adequately flow down to implementing work process documents and to the
workers who perform the work. Project and Program managers did not successfully
collaborate to ensure program requirements and expectations were implemented. Positional
authority from the program was ineffective.

CC-02: PFP Conduct of Operations culture was less than adequate.

RC-01 was exacerbated by Conduct of Operations deficiencies at the project and company
level. Since contract award and through early 2011 several CHPRC issues and events were
related to deficiencies in radiological work execution. Between March 29 and May 24, 2011,
PFP noted a number of events that indicated that a potential negative trend existed related to
procedure compliance. This prompted initiation of CR-20 11-1707, "Potential Trend Related
to Failure to Follow Procedure/Work Instructions. " A Root Cause Evaluation (RCE) team
was chartered to determine if common causes or underlying issues existed for the recent
events.

CHPRC has experienced a number of work control and conduct of operation issues in recent
years. The actions to address these issues and the collective causes have not fully prevented
recurrence. Recent work control and Conduct of Operations issues (events), some with
radiological consequences to workers have occurred, as CHPRC continues to implement
comprehensive work control and Conduct of Operations corrective actions to effect a cultural
change (improvement) within the CHPRC work force. CHPRC initiated CR-20 11-18 10,
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"Common Cause(s) of Work Control and Conduct of Operations Issue. " to evaluate this
issue using common cause analysis methods.

EXTENT OF CONDITION

The root and contributing causes identified relative to the overall concern are believed to be
transportable throughout CHPRC projects. Therefore, both PFP-specific and company level
corrective actions are provided.

ACTIONS

The RCE team identified actions to address RC-Ol1, CC-O1I and CC-02. No Remedial Actions
were identified and five Preventive Actions (PAs) are necessary to address the Root Cause and
Contributing Causes (beyond those actions taken for the individual events).

Additionally, it was noted that the Integrated Corrective Action Plan (ICAP) is designed to
address programmatic and cultural shortcomings related to work management. The ICAP
corrective actions are complete and have been implemented across CHPRC. Those actions
address the issues management problems identified during this analysis.

The following PAs were developed to prevent the recurrence of this event and focus on impacts
to the RadCon Organizational Structure, Change Management, and Conduct of Operations.

The following five PAs address the Root and Contributing Causes.

PA-01: Develop and implement process to promote the successful planning, communication,
and implementation of change to achieve desired results.

The process should communicate management expectations and tools to evaluate when it is
necessary or advisable to evaluate the potential impacts/risk of change on a CHPRC project.
The process will focus on changes impacting personnel, processes, or performance with
predicative and reactive entry modes. The process should challenge radiological control
management with a series of questions in anticipation of change implementation, or in
response to indicators that existing mitigating efforts are inadequate, that may result in
detrimental, unexpected, or unacceptable consequences, and to identify corrective or
mitigating action to avoid those consequences. The process should also interface with the
existing CHPRC Risk Management procedure (PRC-PRO-PC-40079) to ensure that
radiological control change management evaluations are considered for impacts to existing
assumptions and evaluations relative to mitigating project technical, cost, and schedule risks
throughout the life of the project. Fundamental elements should include:

*Assessment of risk and complexity
*Validation of the need for change
*Development of a Change Management Plan
*Implementation of the change
*Post implementation effectiveness review
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" PA-02: Centralize the RadCon program. Realign accountability lines from Project Line
management to the Radiological Control program to enhance collaboration and balancing of
requirements and production goals and to promote consistency across project lines.

" PA-03: Perform a needs analysis to determine training needs related to PA-0 1. Develop
new, or incorporate into existing training, the results of the analysis. When complete,
administer the necessary training.

" PA-04: Perform a Common Cause analysis of Work Control and Conduct of Operations
Issues across CHPRC.

CHPRC has experienced a number of work control and conduct of operation issues in recent
years. The actions to address these issues and the collective causes have not fully prevented
recurrence. CHPRC initiated CR-201 1-18 10 to initiate the common cause analysis.

" PA-05: Implement the preventive actions identified by the causal analysis performed in
response to CR-201 1-1707.

Between March 29 and May 24, 2011, PFP noted a number of events which indicated that a
potential negative trend existed related to procedure compliance. This prompted initiation of
CR-201 1-1707. An RCE Team was chartered to determine if common causes or underlying
issues existed for the recent events.

Note: PA-04 and PA-05 address the conduct of operations issues identified at PFP and
leverage improvement in this element throughout CHPRC respectively.

ISSUE/ACTION MATRICES

Two Causal Reconciliation Matrices are provided. Attachment 1 for the Concern and
Attachment 2 for the specific Findings and Observations requiring RL closure. The information
is presented as requested by DOE RL Contractor Requirements Document (CRD) 0 470.2B
(Supp Rev 2.), "Independent Oversight and Performance Assurance Program. " Disposition of
actions and closure will be performed in accordance with PRC-PRO-QA-052," Issues
Management. " The information and dates associated with action planning, responsible party
assignment and completion are tracked in the Condition and Reporting Resolution System
(CRRS).

Current CR review and closure verification information may be retrieved at:
https://xiprod. ri ..qov/businessobiects/enterprise 115/InfoView/scripts/documentXML. aspx?token=
&cmdPl =untitled*31I0502530*O***&cmd=askView&cmdBlock=aUl&cmdP2=
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1.0 PROBLEM STATEMENT AND EXECUTIVE SUMMARY

1.1 Problem Statement
Recently, the Plutonium Finishing Plant Closure Project (PFP) has experienced a
negative trend related to Conduct of Operations issues with failure to follow
procedure/work instructions in the field. Failure to follow the procedures/work
instructions can lead to a recognized hazard being unmitigated, or in some cases,
creation of a hazard which did not previously exist.

1.2 Executive Summary
This evaluation was initiated following discussion at a PFP Continuous
Improvement meeting regarding apparent failures to follow procedure/work
instructions. During the meeting it was noted that between March 29, 2011 and
May 24, 2011, a number of events occurred which indicated a negative trend
related to procedure compliance. This prompted initiation of CR-201 1-1707,
Potential Trend Related to Failure to Follow Procedure/Work Instructions. A
Root Cause Evaluation (RCE) team was chartered to determine if there were
common causes for the recent events.

The team began by identifying a list of 25 events/conditions which exhibited
some element of a requirement not being followed. The list was then evaluated to
focus on events/conditions that were related to failures to follow procedure/work
instructions during field execution. Issues that were identified and corrected
before field work began were excluded since they demonstrated the desired
behavior by the work team of stopping and fixing problems prior to performing
work. Based on an evaluation of each of the events the list was reduced to 12
events/conditions. Further evaluation of these 12 events/conditions for common
causes identified one Direct Cause (DC-01), one Root Cause (RC-01) and two
Contributing Causes (CC-01I and CC-02):

DC-01: PFP work teams have not consistently performed work steps as
written or stopped work when the work steps could not be worked as
written.

RC-01: PFP Management has not effectively implemented expectations
for procedure compliance or consistently verified expectations for
procedure compliance in the field.

CC-01: Techniques which foster behaviors related to procedure/work
instruction compliance were provided during training, but not required or
reinforced in the field.

CC-02: Previous actions to prevent procedure compliance issues have not
been effective.
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Recent improvements in the implementation of the Issues Management process
led to the determination that no further corrective action is required for CC-02 at
this time. Nine Preventive Actions (PAs) were developed to address RC-01 and
CC-o1.

PAl: Develop a new PFP procedure to require:
1) During the Pre-Job briefing Field Work Supervisor (FWSs) shall read

aloud the words of the tasks expected to be performed during the day's
activities.

2) FWSs shall conduct an interactive pre-job briefing with the work team
on the written work steps to be performed for each work evolution.
This includes specific questioning on the tasks to be performed.

3) Pre-job attendees sign the CHPRC Pre-Job Briefing Checklist after the
FWS has asked if the work team clearly understands their job
responsibilities and are qualified for the work assigned. Signature on
this form acknowledges that the workers understand the work tasks as
they are written.

4) FWSs shall be able to declare which work step they are working at any
given time.

PA2: PFP Vice President to conduct a documented briefing of expectations for
Directors, Managers and FWSs to reiterate the requirement to perform
work within defined controls. The briefing will include the following:
" New requirements for compliance with written instructions (see PAlI).
* Definition of verbatim compliance.
" Expectations for Workability Walkdowns.
" Review of similar events at PFP including a discussion of why the

actions taken violated requirements and what actions would have been
appropriate.

" Review of stop work responsibility.
* Expectation to share the briefing with PFP personnel.

PA3: PFP Vice President to conduct a documented briefing of expectations for
personnel performing MOPS to reiterate the purpose and requirements of
the program. This includes, but is not limited to SSOs. The briefing will
include the following:
" New requirements for compliance with written instructions (see PAlI).
" Purpose of the MOP/SSO program is to identify weaknesses and

opportunities for improvement. Additionally, SSOs provide
immediate feedback and mentoring to FWSs and work teams.

" The importance of maintaining independence.
" Expectations for Workability Walkdowns.
" Review of requirements for review of written instructions prior to

performance of work in the facility.
* Definition of verbatim compliance.

2
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* Review of similar events at PFP including a discussion of why the
actions taken violated requirements and what actions would have been
appropriate.

" Review of stop work responsibility.

PA4: Revise PFP SSO procedure, FSP-PFP-5-8, 2.6 to:
* Identify FWS past work performance (e.g., failure to perform work per

procedure/work instruction) as a factor to be considered when
determining whether continuous SSO coverage is required.

* Require that the specific work package steps that will be worked
during the observation are documented in the SS0 record to ensure the
observer understands the steps to be worked.

PA5: Perform a Training Needs Analysis (TNA) related to Actions 1, 2 and 3.

PA6: Develop new, or incorporate into existing training, the results of the
Training Needs Analysis conducted in Action 5.

PA7: Conduct the first session of the new or revised training developed in
Action 6.

PA8: Institute the conduct of a quarterly workshop for FWSs to discuss
challenges encountered in the field. A topic of the first workshop
conducted shall be procedure compliance and the new requirements
defined in Action 1.

PA9: Institute the conduct of a quarterly workshop for those who perform as
SSOs to discuss challenges encountered in the field and techniques for
providing feedback to work teams. A topic of the first workshop
conducted shall be procedure compliance and the new requirements
defined in Action 1.

The overall lesson to be learned from this evaluation is that managers must
specifically define and verify standards for procedure/work instruction
compliance in the field. This fosters Conduct of Operations behaviors which
promote consistent adherence to management expectations to perform the work
step as written or stop work.

2.0 EVENT DESCRIPTION
Based on a number of issues over a short period of time related to formality of operations
during the use of technical work documents, DOE-RL initiated a reactive surveillance in
early May, 2011. The surveillance, S-II -OOD-PFP-002, Use of Technical Work
Documents (TWDs), resulted in one Concern and four Findings:

3
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S- II-OOD-PFP-002-COI: Formality of operations during use of TWDs at PFP is not
consistent and this results in inadequate performance.

S-IlI -OOD-PFP-002-FO 1: During removal of a conveyer glovebox once used to move
materials between rooms 235B and 230C personnel did not
establish Airborne Radioactivity Area (ARA) controls
when required by work package. [OA-365551]

S- II-OOD-PFP-002-F02: During doorway opening reconfiguration for room 179,
ARA controls were not implemented as required by the
work package. [OA-373791]

S-i11 -OOD-PFP-002-F03: A technical work document limitation about qualified
personnel was not complied with during glovebox
decontamination activities. [OA-3 7401 1]

S- II-OOD-PFP-002-F04: Other examples of TWD noncompliances or use of an
inadequate TWD were noted during reviews of the
Operational Awareness Database and the Condition
Reporting and Resolution System. [OA-36707, 36883,
36967, 36965, 36819, 37108, 37262, 36774, and 371271]

Condition Report CR-2010-1707 was initiated on May 24, 2011 following feedback from
the DOE Facility Representatives regarding initiation of their reactive surveillance and
discussion at a PFP Continuous Improvement meeting regarding the need to investigate
and evaluate possible commonalities related to failures to follow procedure/work
instructions. During the meeting, a review of performance metrics indicated that between
March 29, 2011 and May 24, 2011, a number of events occurred which indicated a
negative trend related to procedure compliance.

Utilizing the list of initial events, a search of the Condition Report and Resolution System
(CRRS), and the information provided in the draft reactive surveillance (the final report
was transmitted July 7, 2011), a total of 25 events/conditions were selected to be
evaluated against the problem statement. ATTACHMENT A, Description of Event
Conditions, identifies the 25 Condition Reports (CRs) that were evaluated and provides a
brief description of each of the 25 CR issues.

It should be noted that during the conduct of RCE for CR-201 1-1707, CHPRC Safety,
Health, Security, and Quality initiated CR-20 11-18 10, Common Cause(s) of Work
Control and Conduct of Operations Issues which identified a similar, programmatic issue
that affected all CHPRC projects.

3.0 HISTORICAL REVIEW
During the past year the issue of procedure compliance has been identified several times
as a significant problem at PEP. Two of the higher level CRs which address the issue are:

4
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" CR-20 10-1447, Management Directs Safety Stand Down and Curtailed Non-Min
Safe Activities at PFP.

" CR-20 10-2424, Work Management and Conduct of Work Performance Recurring
Issues at the PFP.

CR-2010-1447 documents that on May 13, 2010, all work at PFP, except Minimum Safe
Activity, was curtailed due to recent events. At that time PFP management directed a
Safety Stand Down, and a Group 4, Subgroup B Operations (6) SC-4 Occurrence was
categorized (i.e., facility or operations shutdown directed by management for safety
reasons). A representative sample of events from July 21, 2009 to May 12, 2010 were
reviewed and PFP management determined that significant safety and conduct of
operations concerns existed in at least five key areas, one of which was "Compliance with
procedures, other work documents."

CR-2010-2424 (EM-RL--CPRC-PFP-2010-0024, Work Management and Conduct of
Work Performance Recurring Issues at the PFP) was initiated on August 8, 2010, less
than 90 days after CR-2010-1447 was initiated. Initiation of a recurring "R" report was.
based partially on management's conclusion that the issues identified under CR-201 0-
1447 had not been frully addressed. CR-2010-2424 was screened as "Significant" and a
RCE was conducted. Two of the Root Causes identified were directly related to
procedure compliance:

1. RC1: "Error reduction at PFP has not been effective because management
expectations for Hazards Identification and Control, Work Planning,
Work Management, and Work Execution are not fully understood by the
work team. "

The RCE report for CR-2010-2424 explained that "the message by the
management team at PFP is clear that the top priority is to work safely,
stop when unsure, have a questioning attitude and follow processes.
Despite this clear message, events have occurred at PEP where the
actions by the work team were contrary to this message. From interviews
and observations it is clear that people know the words, but do not fully
understand how that message is applied to their daily activities. Absent
constant observation, coaching and mentoring, expectations will be
interpreted based on the mindset and experience of the individual. At PEP
the message is clear and known, but the application is lacking. "

2. RC2: "Error reduction at PFP has not been effective because the work
team displays overconfidence which, when combined with a lack of clear
understanding of the application of expectations, results in a lack of a
consistent questioning attitude and conservative decision making. "

The RCE report for CR-2010-2424 also explained that "in a majority of
the Condition Reports evaluated, the issue was either caused by or made
more severe by the work team making an assumption and proceeding vs.

5
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truly questioning the issue at hand, conservatively evaluating the potential
impact of that issue and conducting the proper analysis of the issue prior
to proceeding. With a highly skilled, experienced work team, the tendency
is to quickly problem solve in the field and not stop, fall back and truly
evaluate a situation. While that behavior was probably adequate in the
steady state operations and maintenance mode of the past, the complexity
and potential risk of the work, coupled with the constantly changing
conditions make this an unacceptable way ofperforming work"

Actions were developed and implemented to address these root causes. Selected actions
of CR-2010-1477, CHPRC Work Process Discipline and CR-2010-165 8, CHPRC
Failure to Meet Minimum Safety Performance Requirements were also cited as
addressing some portion of RClI and RC2 of CR-2010-2424. With the exception of two
Effectiveness Reviews scheduled for completion in early August 2011, the actions for
CR-2010-2424 have been completed in CRRS and are being implemented at PFP and
across CHPRC. Actions to increase oversight and provide real-time feedback in the field
regarding management expectations for work management were completed by
implementation of a Senior Supervisory Oversight (SSO) program in September 2010.
Actions to improve PFP's ability to accurately identify and formulate preventive actions
through the use of the Corrective Action Management system were completed in January
2011. Improvements to address deficiencies in the preparation of work packages and the
work management process were fully implemented June 20, 2011.

Although the corrective actions for CR-201 0-2424 were not expected to be fully effective
until approximately six months after completion of the various preventive actions, the
continuing trend of issues related to a lack of procedure compliance in the field warranted
further immediate action. One event, which occurred in late March 2011 and is
documented in CR-20 11-1176, Contamination in Rooms 230-C and/or 235-B Led to
Positive Nasal, resulted in four workers receiving an internal dose. Based on an initial
evaluation of this event and other recent events, PFP management implemented several
immediate corrective actions. The PFP Vice President conducted a briefing with all FWS
to reemphasize the necessity of procedure compliance, and required that the.FWSs sign
an affidavit acknowledging that they understood the requirements for procedure
compliance and would comply with those requirements. Work was not released until the
briefings and affidavits were completed. After this event, PFP Issues Management and
Continuous Improvement personnel continued to track incidents related to procedure
compliance. During the period from March 29, 2011 to May 24, 2011, a series of events
were noted which indicated that a negative trend was developing related to compliance
with written procedure and work instruction compliance. This prompted initiation of
CR-201 1-1707.

4.0 ASSESSMENT PERFORMANCE

4.1 CHPRC Assessments
The RCE for CR-20 10-2424 performed a detailed examination of assessment
performance prior to August 9, 2010. This included a review of the Integrated
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Evaluation Plan (JEP) for FY 2010 assessments and examined Management
Assessments, Integrated Assessments, Worksite Assessments, Audits,
Surveillances and Management Observations, and concluded that "with the
exception of the Management Observation Program ... and the Worksite
Assessment Program, the Assessment program at PFP have not been effective in
identifying performance issues."

The issue of assessment adequacy was considered important enough to be
identified as one of the Contributing Causes for CR-2010-2424:

"CC 1: Independent and Management Assessments have not been effective
at identifying performance issues at PFP.

No assessments have been conducted on the Corrective Action
Management process at PFP in the last year. Only two Independent
Assessments have been performed in FY 2010. In general, Management
Assessments have not identified existing performance issues. There have
been no Management or Independent Assessments performed in the areas
of work control and work management to help identify challenges in the
implementation of those processes."

Corrective Actions identified from other CRs which were to address CCI of CR-
20 10-2424 were as follows:

CR-2010-1477, Action 12: "Evaluate the 5 (part 5 is applicable to CC])
recommendations in Section 7. 0 of the R CA from action 10 (of CR -201 0-
1477) to determine that causes in the report are addressed and what
additional corrective actions need to be developed and tracked through
CRRS."1

CR-2010-1658, Action 17: "Complete a review of CHPRC Independent
Assessment and Project Self-Assessment Functions, including utilizing
both CHPRC and corporate resources. The main purpose of the review is
to determine how these programs are being implemented and determine if
additional changes are needed to improve CHPRC's critical self-
ass essment process. "

Review of these actions indicates that process improvements are ongoing and are
being tracked to completion through their own individual CRs. The final
Effectiveness Review due date for this issue is July 31, 2011. No further action is
required at this time to address the CHPRC assessment issue.

4.2 DOE Operational Awareness and Surveillance
S- II-OOD-PFP-002 is a reactive surveillance which was initiated in early
May, 2011. The summary of the surveillance states:
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On March 28, and on May 7, work which required Airborne
Radioactivity Area (ARA) controls was completed without use of
the controls required by the work packages. The TWDfor each
work activity required implementation of ARA controls. During the
work on March 28, a significant loss of contamination control
occurred. Internal depositions of radioactive material have been
confi rmed for four workers involved with the work activity on
March 28. Following the March 28, event; a briefing and a three
slide handout was provided to attendees at the 063 0 morning
management meeting on March 29. The briefing focused on
management expectations for following TWDs, the release of work
packages, the expectation for incorporation of conservative
radiological controls that are protective of workers into everyday
business, and a review of the circumstances for four 'events'that
took place on March 28. The four events were the loss of
contamination control in 230C and 235B, leaking drum in 236Z,
bottle cart failure and high levels of radioactive contamination
found on port ring of glove box 145-1. Prior to release of work
packages on March 29, the Field Work Supervisors (FWSs) were
required to sign an affidavit showing receipt of the briefing and
their commitment to management's expectations. Management's
expectation for complying with TWDs had been discussed at
numerous briefings since the CHPRC became the contractor
responsible for PFP on October 1, 2008 (including the initial
orientation for PFP employees on October 1, 2008).

CHPRC issue management personnel had made it clear prior to
March 29, that use of a briefing as a standalone corrective action
should not be relied on prevent recurrence. The affidavit was
apparently viewed by PFP management as an additional action
which could be relied on to prevent recurrence. However, it was
not clear to the FRs that signing the affidavit was more sustainable
than signing an attendance rooster.

On May 7, work associated with removal of door 215 and adjacent
wall area was conducted without implementation of ARA controls
specified in the work instruction. Upon identfication of this
noncompliance, direction was provided by the Shift Operations
Manager (SOM) to place the work in a stable configuration. The
action taken by the work team to place the work in a stable
configuration was to complete the remaining work tasks installing
support framing on wall cut area, once again without
implementing ARA controls.
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On May 12, a similar noncompliance with a TWD occurred during
Aspigel use. The procedure for Aspigel required four qualified
personnel to be assigned to the work activities covered by the
procedure. Aspigel work activities were performed with only two
qualifled personnel assigned to the work team. In addition to the
three instances (March 28, May 7, and May 12) of TWD
noncompliances that were the triggers for recognizing that formal
communication about TWD use was needed, the FRs have
identified other oversight activities performed by FRs since March
29, that noted noncompliances with TWDs. The FRs also searched
the Condition Reporting and Resolution Reporting System (CARS)
database and identified instances of TWD non compliances
identified by CHPRC personnel in CRRS since March 29. This
reactive surveillance was completed in response to the March 28,
May 7, and May 12 instances of TWD noncompliance and the
reviews of the Operational Awareness (OA) and CRRS databases.
RL is concerned that formality of operations during use of TWDs is
not consistently implemented at PFP.

S-IlI -OOD-PFP-002 references a total of 17 OAs and provides additional
evidence of the negative trend in compliance with TWDs over the same time
period evaluated by this common cause analysis. A review of the initiating
documents for the 12 CRs ultimately chosen for analysis indicates that 50% of the
problems with procedure compliance in the field were identified by OAs and 50%
were either self-identified by PFP or an event occurred which revealed the
condition. ATTACHMENT G, S-i 1-OOD-PFP-002, Reactive Surveillance
Crosswalk, provides a tabulation of the referenced OAS, associated CRs, and
identification of the initiating organization.

5.0 PROBLEM ANALYSIS

5.1 Analysis Description
The chartered RCE team was comprised of the following members:

Responsible Manager:
* Tim Oten, PFP Engineering and Technical Support Director

Cause Evaluation Team Leader:
0 Shawn Gibson, PFP Issues Management Specialist

Cause Team Members:
*John Carranco, PFP Deputy Project Manager
*Pete Owen, PFP Conduct of Operations Manager
*James Blrack, PFP Safety Basis and Performance Oversight Director
*Terry Hunter, PFP Work Control Manager
*Kathleen Jennings-Mills, PFP Engineering Manager
*Mike Ford, PFP Issues Management Specialist
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The overall objective for a root common cause analysis is to identify common
elements between distinct, unique events or issues. The underlying elements can
be anything from a common failure mode to a common cause. The methodology
the team used to determine common cause is similar to other cause analysis
methodologies used to perform organizational and programmatic diagnostics to
determine weakness that transcend individual events/issues.

The RCE Lead developed the initial list of 25 CRs, reviewed the documents, and
conducted interviews with many of the individuals involved. The interviewees
included Responsible Managers, Issues Management personnel assigned to the
CR, and work team members. The team chose to revise the original charter
problem statement to read, "Recently, the Plutonium Finishing Plant Closure
Project (PFP) has experienced a negative trend related to Conduct of Operations
issues with failure to follow procedure/work instructions "tin the field" to
incorporate the focus on field performance. The RCE team then reviewed the
associated CRs to obtain a more thorough understanding of the events. During
this review the team sought to answer two questions which were specifically
chosen to focus the evaluation on the issue of procedure noncompliance in the
field:

1) Was there an issue where a procedure or work instruction was not
followed in the field?

2) Did a document or procedure problem exist prior to release of a work
package or use of an approved/issued procedure in the field?

The responses to these questions are documented in ATTACHMENT B, Initial
Commonality Matrix of CRs. During the course of the review, the team
concluded that issues identified and corrected before field work began would be
excluded from further evaluation since the work team demonstrated the desired
behavior of stopping and fixing problems prior to performing work. Additionally,
since CHPRC is currently in the process of implementing numerous work
management improvements the team determined that issues which were the result
of weaknesses in the preparation of work packages would be excluded, and the
focus of further evaluation would be on the 12 events/conditions in which there
was some form of failure to follow procedure/work instructions in the field.

Further evaluation of the 12 events was performed to identify common types or
causes of failure. ATTACHMENT C, Commonality Review of Applicable CRs
provides additional detail of the results of the evaluation and identifies areas
where a particular failure was common to 50% or more of the events/conditions.
Of the 12 events, the team noted that 50% changed some portion of the work
document after the document was released for work. Some of these revisions
were to compensate for habit patterns or other human performance error
precursors; others were to account for process flaws which contributed to the
failure to follow work instructions in the field. These process issues will be
addressed by the work management improvements presently underway.
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The team also noted that 92% of the applicable events involved Human
Performance Issues. Based on the high percentage of human errors the team
chose to focus on Human Performance breakdowns. Each of the 12 events were
reviewed against human performance error precursors that fall under the general
categories of task demands, individual capabilities, work environment and human
nature to identify commonalities among the events. The results of the review are
provided in ATTACHMENT F, Commonality Review of Applicable CRs by
Human Performance Error Precursors, and indicate a high degree of
commonality in two areas. Approximately 75% of the events have some
contribution from "lack of or unclear standards," which is generally related to
management expectations and requirements for procedure compliance.
Approximately 83% of events are associated with "complacency/overconfidence,"
which is related to complacency due to previous success and confidence in
workers' ability to adapt to conditions. It was also noted that about 25% of the
events resulted in documented disciplinary action.

The team then reviewed the documents again for any commonality in causes.
However, only two of the 12 had undergone formal causal analysis at the time of
the review. For the purpose of grouping the issues, two team members (trained
cause evaluators), determined the applicable cause codes. The codes were
determined to the "B" node since the "A" nodes do not provide adequate detail for
further analysis. The results of this review are summarized in ATTACHMENT
D, Commonality Review of Applicable CRs by Cause Nodes. Four "B" nodes
were found to have at least 50% commonality among the 12 CRs:

A31 - Human Performance - Skill Based Error:
This usually takes the form of a mental lapse. The individual knew the
right action to take (through training or experience), but failed to take the
action.

A3 B2 - Human Performance - Rule Based Error:
This involves two types of errors: 1) The rule exists and the worker was
aware of it, but the worker failed to read the words; and 2) The rule exists,
but the worker was not aware it existed. This second type of error usually
occurs when an individual relies on stored knowledge/experience when
determining their actions.

A41 - Management Problem - Management Methods:
The cause codes applied fell in two areas: 1) Management expectations for
procedure compliance were not well-defined, understood, or enforced; and
2) Corrective actions for this known problem had not prevented Procedure
Noncompliance.
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A5B2 - Communications LTA - Written Communication Content LTA:
This code was applied not necessarily as a "true cause", but as a trend code
for when work document revision was recognized as being required during
corrective action development.

As discussed previously, the written communication cause code, A5132, is
considered to be addressed by the work management program improvements
currently underway.

A Barrier Analysis was conducted to examine the Management Methods and
Human Performance Issues identified based on binning of the cause codes. The
results of the analysis are provided in ATTACHMENT H, Barrier Analysis and in
Section 5.2, Barrier Analysis Results. The barriers which were intended to
prevent or mitigate these problems were identified and were grouped in one of
four categories. Some of the identified barriers qualified as meeting the definition
of more than one category. The four types of barriers were defined as:

" Management Expectations - Defined as those barriers which set management
expectations related to procedure compliance. This focuses on how
effectively management communicates its expectations, verifies expectations
are understood and implements actions to correct behavior inconsistent with
expectations.

* Organizational Performnance - Defined as those barriers which establish
organizational alignment by defining Roles, Responsibilities,
Accountabilities, and Authorities (R2A2s) for procedure compliance.

" Programmatic Procedures & Processes - Defined as those barriers which
establish the appropriate procedures and processes.

* Individual Performance - Defined as the trained, qualified personnel
performing work evolutions. This focuses on how effectively the individual
workers, supervisors and managers implemented these concepts in the field.

Taken as a whole, the barriers identified by the RCE team were judged Less Than
Adequate (LTA) in some way. The next section of the report describes the results
of those breakdowns in more detail. A Why Tree Analysis (ATTACHMENT I)
was utilized to determine the causes for the breakdowns. The causes developed
from the Why Tree Analysis are discussed in Sections 5.3 through 5.5.

5.2 Barrier Analysis Discussion/Results
The Barrier Analysis (ATTACHMENT H) focused on those barriers which were
thought to be in place to ensure procedure compliance.

5.2.1 Management Expectations
This section discusses those bafflers which are set in place through the
communication of management expectations for compliance with
procedures. It focuses on how effectively management communicates its
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expectations, verifies expectations are understood and implements actions
to correct behavior inconsistent with expectations.

PEP Management has communicated its expectation for procedure
compliance in a number of ways. These include, but are not limited to:

" ISMS CF-4 - Perform Work Within Controls
" Hanford General Employee Training/CHPRC General Employee

Training (HGET/CGET)
" Supervisor's Training
" Various Briefings, Safety Topics, Weekly Tailgates, etc.
" Work Management Procedures
" FSP-PFP-082 1, Conduct of Operations
" Trained/Qualified Field Work Supervisors
" Use of Appropriate HR Actions

Methods used to provide real-time feedback and verify expectations are
understood and implemented by the workforce include:

* Conduct of Work Mentor
" Senior Supervisory Oversight
" Manager Oversight and Mentoring
" PFP Procedure Compliance Affidavit

In cases where there is sufficient evidence that expectations have been
communicated and understood, but not followed, appropriate Human
Resource action is taken.

Taken as a whole the communication of expectations, verification of
understanding and implementation of expectations, and correction was
judged to be LTA. Management's expectation for complying with written
instructions began with the initial orientation for CHPRC employees on
October 1, 2008 and has been continually reinforced in various forms
since that time. Expectations for procedure compliance are defined in
various procedures including PRC-PRO-MS-5 89, CH2M Hill Plateau
Remediation Company Procedures; PRC-PRO-WKM- 12115, Work
Management; PRC-PRO- 14047, Pre-Job Briefings and Post-Job Reviews
(see also Section 5.2.3, Programmatic Procedures and Processes).
Workers clearly understand that "procedure compliance is mandatory" and
that they must "follow the procedure as written and stop if unsure," but
knowing the words has not translated into consistent performance.

Various forms of training have been provided which emphasize procedure
compliance. This includes Person-in-Charge (PIC) Qualifications,
Nuclear Chemical Operator (NCO) Qualifications, etc. Concepts and
examples of techniques for following a procedure such as three-way
communication and initialing of steps as they are being performed are
discussed in some classes, but in many cases are simply presented as good
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practices or the students perceive these as "not really the way we do it."
These good practices are not required by the training class and once the
personnel are in the field, the application of these methods has been
inconsistent.

As initially discussed in the evaluation of CR-201 0-2424, ISMS Core
Function 4 (CF-4), "Perform Work within Controls" appears to be
understood as a concept and the preponderance of work performed meets
the expectation of CF-4. However, in specific instances individuals
performed tasks in ways that did not follow the written work instructions.
There may have been deficiencies in the work instructions, but the work
was not stopped and the instructions were not followed verbatim.
Workers did not recognize they were deviating, or they recognized it and
felt that deviation was allowed within the intent of the words, potentially
placing themselves at risk.

Reviews of previous cause evaluations in CRRS and interviews with some
of the individuals involved indicate there is potentially a mixed message
being given by management. The expectation to "stop when unsure" may
have been communicated, but the equally strong, reinforced message
appears to be praise for the work being accomplished.

The use of a PFP mentor has proven to be very effective in modifying the
behavior of FWSs who had not fully internalized management
expectations for various field activities. Additionally, the implementation
of the SSO program had an immediate impact on the safety of work being
performed, provided an opportunity to provide oversight in the field and
immediate feedback to the FWSs and workers. However, as the SSO
program has matured it has become apparent that the observers need to be
more cognizant of their role as the keepers and champions of management
expectations as they relate to procedure compliance in the field. The use
of an affidavit signed by the FWSs was also implemented, with limited
success, to document their commitment to Management's expectations and
acknowledge that failure to follow written instructions verbatim is
considered Serious Misconduct per the CHPRC Standards of Conduct.

A review of the number of disciplinary actions taken as a percentage of
the total number of events related to procedure noncompliance does not
provide any useful insights. Except in the most obvious examples of
procedure noncompliance, the near term emphasis will continue to be on
effectively communicating and verifying in the field management's
expectations for verbatim compliance.
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5.2.2 Organizational Performance
This section discusses those barriers which establish organizational
alignment by defining R2A2s for procedure compliance.

Roles, responsibilities, accountability and authority for procedure
compliance are typically defined in many of the same tools that
Management uses to set its expectations. These include, but are not
limited to:

" Hanford General Employee Training/CHPRC General Employee
Training (HGET/CGET)

" Supervisor's Training
" Various Briefings, Safety Topics, etc.
" PFP Procedure Compliance Affidavit
" Work Control Procedures
" FSP-PFP-082 1, Conduct of Operations
" Discussions During Workability Walkdowns
" Defined Roles in Procedures/Work Instructions
" Discussions at Pre-Job Briefings

No issues were noted with the definition of R2A2s or the organizational
structure. Senior Management, PFP Management, Supervisors, and
workers appear to know the concepts and expectations for procedure/work
instruction compliance in the field; however, consistent application has
been lacking. This is described in more detail under Section 5.2.4,
Individual Performance.

5.2.3 Programmatic Procedures & Processes
This section discusses those barriers established through the
implementation of appropriate procedures and processes. The procedures
and processes include, but are not limited to:

" Work Control Procedures
" FSP-PFP-082 1, Conduct of Operations
" Discussions during Workability Walkdowns
" Defined Roles in Procedures/Work Instructions
" Discussions at Pre-Job Briefings

One particular challenge at PFP is that supervisors are frequently so
familiar with the work to be performed that, at times, they can become
comfortable working to the intent of the work instructions rather than
working strictly to the words as written. Because PFP has a number of
highly skilled, experienced workers, this practice has been proven to be
successful in the past.

Expectations for procedure compliance are defined in various procedures:
including PRC-PRO-MS-589, CH2M Hill Plateau Remediation Company
Procedures; PRC-PRO-WKM- 12115, Work Management; and PRC-PRO-
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14047, Pre-Job Briefings and Post-Job Reviews; etc. Procedures are
classified as either administrative, reference use, or continuous use..
Administrative procedures are typically reviewed and trained to prior to
work being conducted in the field. They are not typically taken to the
field. Reference use procedures are trained to prior to work being
conducted in the field and are required to be available for reference in the
field. In many cases, demonstrated knowledge and ability to perform the
work steps of Reference Use procedures is part of a qualification package.
Only two of the 12 CRs showed signs of breakdowns in the use of
reference use procedures. Continuous use procedures made up the balance
of the breakdowns. Continuous use procedures (including work
instructions in work packages) are expected to be in the field and followed
step-by-step. While the procedure was reportedly in the field in every CR
evaluated, a method of ensuring that each step was conducted as written
was not used.

During the review it was noted that methods and techniques that increase
awareness of work steps being performed, such as having the worker read
the specific words of the work steps or initialing the steps as they are
being performed, are not typically implemented in continuous use work
documents. Institutionalization of these or similar techniques would
improve PFP's performance as it relates to procedure/work instruction
compliance.

5.2.4 Individual Performance
This section discusses the trained, qualified personnel performing work
evolutions and focuses on how effectively the individual workers,
supervisors and managers implemented these concepts in the field. These
include, but are not limited to:

" Conduct of Work Mentor
" SSOs
" Trained/Qualified Field Work Supervisors
* Manager Oversight and Mentoring

Each of these individual barriers is discussed separately:

Conduct of Work Mentor:
There is a Conduct of Work Mentor assigned to PFP. While there
is no quantitative data to assess effectiveness, the evidence of
changed FWS behavior in the field is more than adequate to
establish that the mentor is highly effective.

SSO:
SSOs are in place to perform oversight and provide real-time
feedback to the work teams. This involves monitoring
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performance in the field to ensure that management's expectations
are being met. Of the 12 events evaluated, only three had SSO
oversight. In those three events the SSO was not familiar with the
work instructions, did not correct the noncompliant behaviors or
recognize that procedure noncompliance existed until after the
work had been performed.

FWS:
FWSs direct the field teams who perform the work and are
cognizant of the work scope. FWSs may be so familiar with the
work to be performed that, at times, they can become comfortable
working to the intent of the words rather than forcing themselves
to work strictly to the words as written. Because PEP has a
number of highly skilled, experienced workers, this practice has
been proven to be successful in the past.

In many specific instances work teams did not recognize that they
were deviating, or they recognized it and felt that deviation was
allowed within the intent of the words, potentially placing
themselves at risk.

Workers:
Workers focus on their portion of the task. This is appropriate, but
in some cases they rely on the FWS to verbally describe the task to
be conducted as opposed to knowing how the task is described in
writing. This allows working to the intent rather than the words.
Workers either did not recognize that they were deviating, or they
recognized it and felt that deviation was allowed within the intent
of the words, potentially placing themselves at risk.

Managers:
Review of CRRS and interviews with some of the individuals
involved indicates that CHPRC and PEP are sending potentially
mixed messages. The expectation to "stop when unsure" may have
been communicated, but the stronger, reinforced message appears
to be praise for the work being accomplished.

ATTACHMENT F, Commonality Review of Applicable CRs by Human
Performance Error Precursors, identified the human performance error
precursors and found two main areas of commonality:

*Nine of the 12 events showed that the error precursor of "Task
Demands: Lack of or unclear standards" existed. This human
performance error precursor is related to management expectations
and requirements for "procedure compliance." The typical
message is stated as "Perform the work as written or stop work."
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The delivery of this message has not been effective in ensuring
procedure compliance. This is further evaluated in
ATTACHMENT 1, Why Tree Analysis.

*Ten of the 12 events showed that the error precursor of "Human
Nature: Complacency/Overconfidence" existed. This human
performance error precursor is related to low-risk perception,
complacency due to previous success, and confidence that a
skilled/experienced workforce can adapt to the conditions. These
precursors have directly led to situations where workers believe
they have the skills to deal with issues that come up. This is
further evaluated in ATTACHMENT 1, Why Tree Analysis.

5.2.5 Barrier Analysis Results
The Barrier Analysis evaluated barriers intended to prevent
noncompliance with procedures and grouped them into one of four
categories. Three categories were identified as ineffective barriers to
procedure noncompliance events: Management Expectations,
Programmatic Procedures and Processes, and Individual Performance.
Within these three categories the ineffective barriers can be further broken
down and summarized as follows:

" Ineffective Communication of Expectations for Procedure
Compliance. Examples include mixed messages regarding the
importance of productivity and safety, lack of reinforcement of the
importance of HPI tools for instilling a questioning attitude and to
stop when unsure.

" Ineffective Use of Methods and Techniques to Increase Awareness
of Work Steps Being Performed in the Field. Examples of methods
and techniques include the use of three-way communication,
initialing work steps as they are performed, having work
instructions in-hand during field work.

" Ineffective Verification That Expectations for Procedure
Compliance are Understood and Deficiencies are Identified Before
They Result in an Event. The primary example is less than
adequate SSO observer preparation and performance.

The first conclusion of the Barrier Analysis is that management has not
effectively communicated its expectations for procedure compliance. This
does not mean the message has not been communicated to the FWSs and
their teams. PFP Management has stated expectations for procedure
compliance repeatedly, they have stopped work to reinforce expectations,
and the FWSs were required to sign an affidavit indicating they
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understand the expectation for procedure compliance and the
consequences for noncompliance. The SSO program was instituted to
provide real time feedback of expectations in the field. The FWSs and
workers know the concepts for compliance in the field. What are missing,
according to the second conclusion of the Barrier Analysis, are the
methods and techniques to increase awareness of the written work steps
when working in the field. The communication has not been effective
because it has not provided the tools required to implement the concepts.
The third conclusion of the Barrier Analysis is that the method for
verifying that expectations are understood and applied in the field in a real
time manner has not been effective because the SSO observers are not
performing effectively.

5.3 Why Tree Analysis Results
The Why Tree Analysis looks at this issue from a different perspective but
reaches essentially the same conclusion. ATTACHMENT 1, Why Tree Analysis,
describes the logic flow which answers the question: "Why have PFP work teams
not demonstrated consistent adherence to management expectations to performn
the work step as written or stop work?"

The first level of the tree notes that while most work performed at PFP meets
expectations, some does not. The noncompliant work is generally due to one of
the following three reasons:
1) The work team did not recognize that they needed to revise the written

instruction,
2) The work team did not recognize that they were deviating from the written

instruction,
3) The work team recognized that they were deviating from the written

instruction, but felt that deviation was allowed within the "intent" of the
words.

The next level of the tree looks at working to the intent of the work instruction.
An example of the mindset of working to the intent of words was found during
the conduct of the RCE for CR-20 11-1176. It was found that many Workability
Walkdowns are being conducted by the work team with a mindset that asks "Do
the words allow us to do the work the way we want to?" as opposed to "Can the
work be performed as written?" These are fundamentally different questions with
significantly different answers and consequences.

Regardless of the reasons for not following the words, the results were the same.
Work performed which was not strictly following the words did not have a
consistent consequence. Consequence does not necessarily mean that the work
team was not held accountable. It is used in a broader sense and may mean that
there was no worker injury or that the manager was not aware of the
noncompliance.
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The Manager may not have been aware simply because the task was successfully
completed. In some cases, the Manager was aware that the task was completed in
a way that did not follow the written word, but no corrective action was
documented to correct the behavior. The Why Tree Analysis (supported by
anecdotal evidence) concluded that this was based on a low consequence, or lack
of consequence, and the focus was on the successful completion of the work.

5.4 Direct Cause

DC-01: PFP work teams have not consistently performed work steps as
written or stopped work when the work steps could not be worked as written.
(A3B32C02, ISMS CF-4)

The preponderance of work performed at PFP meets the expectation to perform
the work as written or stop work. However, in a number of specific instances,
individuals performed tasks in ways that did not follow the written work
instructions. There may have been deficiencies in the work instructions, but the
work was not stopped and the instructions were not followed verbatim. Workers
did not recognize that they were deviating, or they recognized it and felt that
deviation was allowed within the intent of the words, potentially placing
themselves at risk.

5.5 Root Cause

RC-01: PFP Management has not effectively implemented expectations for
procedure compliance or consistently verified expectations for procedure
compliance in the field. (A4B1COI, ISMS CF-I and CF-5)

Management has not effectively communicated its expectations for procedure
compliance. The communication has not been effective because it has not
provided the tools required to implement the concepts. Also, the method for
verifying that expectations are understood and applied in the field in a real time
manner has not been effective

There has been an extremely low incidence of actual consequence (worker injury
or other) and a focus on the successful completion of the work. Focus on the
successful completion of work sends a mixed message regarding management's
expectations for the importance of productivity and safety.

Three overall breakdowns were identified which were identified as components of
the root cause:
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1) LTA communication of expectations for procedure compliance,

2) Failure to require specific methods to encourage procedure compliance, and

3) Failure to verify that expectations for procedure compliance are understood

and/or deficiencies are identified before they result in an event.

5.6 Contributing Causes

CC-01: Techniques which foster behaviors related to procedure/work
instruction compliance were provided during training, but not required or
reinforced in the field. (A4B 1C06, ISMS CF-3)

Various forms of training are provided to the FWSs and workers which emphasize
procedure compliance. This includes Person-in-Charge (PIC) Qualifications,
Nuclear Chemical Operator (NCO) Qualifications, etc. Concepts and examples
of techniques for following procedures such as three-way communication and
initialing of steps as they are being performed are shown in some classes, but in
many cases are simply presented as good practices or the students perceive these
as "not really the way we do it." These are not presented as required and once the
personnel are in the field, the application of these methods has been inconsistent.

CC-02: Previous actions to prevent procedure compliance issues have not
been effective. (A4BlIC09, ISMS CF-5)

The RCE team concluded that this issue is being addressed under the completion
of actions to address RC3 of CR-2010-2424:

"PFP has not been experiencing a reduction in error rates because the
overall strategy for use and benefits of a corrective action management
system is not effectively understood."

No further corrective action is required for CC-2 at this time.

5.7 Extent of Condition
Based on discussions with the CHPRC Safety, Health, Security, and Quality
(SHS&Q) organization, it was determined that procedure compliance issues exist
to some degree at all CHPRC facilities. During the conduct of the RCE for
CR-20 11-1707, CHPRC SHS&Q initiated CR-20 11-1810, Common Cause(s) of
Work Control and Conduct of Operations Issues which identified a similar,
programmatic issue for CHPRC.
The actions developed as a part of this RCE are focused on correcting behaviors
at PFP. Actions to address the larger programmatic issues across CHPRC will be
developed as part of the root cause analysis for CR-201 1-1810.
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6.0 CORRECTIVE ACTIONS

The RCE team discussed and identified actions to address RC-01 and CC-O1. A review
of completed and ongoing Corrective Action Plans (CRRS and discussions with other
Root Cause Evaluation teams) was then performed to determine if any ongoing actions
from other events were the same as those actions identified for this event. Preventive
Actions 1, 2, 3 and 5 of CR-20 11-1176 were identified and credited as Preventive
Actions for RC-01 (see PA2, PA3, and PA4). The remainder of the preventive actions
developed by the RCE team to address RC-01 and CC-01 are also required. The
following suite of Preventive Actions was developed to prevent the recurrence of this
event and focuses on management communicated and consistently reinforced standards
for procedure compliance.

No Remedial Actions were identified and nine Preventive Actions (PAs) are necessary to
fully address the Root Cause and Contributing Causes (beyond those actions taken for the
individual events). One final action is not corrective, but is to determine the effectiveness
of the Corrective Action Plan (CAP).

PAl and PA4 are expected to define a clear set of expectations, methods and
requirements for those performing work in the field and SSOs observing that work. This
will ensure that work teams are aware of the words as they are written and to be
performed. It will also ensure that SSOs clearly understand their role in the process of
providing immediate feedback. Defining these expectations and requirements will
provide a basis for revising existing training to recognize these as required and not
merely good practices. PA2 and PA3 will provide accountability for personnel to
understand the requirement to perform work within defined controls. PA5 will define the
proper location for including these new requirements in training, and PA6 and PA7 will
implement the recommendations of PA5. PA8 and PA9 are designed to provide ongoing
and repeated reinforcement of the standards and expectations for procedure compliance,
as well as provide forums to discuss challenges encountered in the field.

6.1 Preventive Actions

PAl
Action Statement:

Develop a new PFP procedure to require:
1) 1) During the Pre-Job briefing Field Work Supervisor (FWSs) shall

read aloud the words of the tasks expected to be performed during the
days activities.

2) FWSs shall conduct an interactive pre-job briefing with the work team
on the written work steps to be performed for each work evolution.
This includes specific questioning on the tasks to be performed.

3) Pre-job attendees sign the CHPRC Pre-Job Briefing Checklist after the
FWS has asked if the work team clearly understands their job
responsibilities and are qualified for the work assigned. Signature on
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this form acknowledges that the workers understand the work tasks as
they are written.

4) FWSs shall be able to declare which work step they are working at any
given time.

Closure Requirements:
Provide a closure statement describing what action was taken with a copy
of the new or revised procedure as objective evidence.

Actionee:
Ken Walker

Expected Completion Date:
9/16/2011

PA2
Action Statement:

PFP Vice President to conduct a documented briefing of expectations for
Directors, Managers and FWSs to reiterate the requirement to perform
work within defined controls. The briefing will include the following:
* New requirements for compliance with written instructions (see PAl).
* Definition of verbatim compliance.
" Expectations for Workability Walkdowns.
" Review of similar events at PFP including a discussion of why the

actions taken violated requirements and what actions would have been
appropriate.

" Review of stop work responsibility.
" Expectation to share the briefing with PFP personnel.

Closure Requirements:
Provide a closure statement describing what action was taken with a copy
of the briefing material, identification of individuals requiring the briefing
and evidence of completion. (Completion Roster or Attendance Roster) as
objective evidence.

Actionee:
Jerry Long

Expected Completion Date:
9/7/2011

PA3
Action Statement:

PEP Vice President to conduct a documented briefing of expectations for
personnel performing MOPS to reiterate the purpose and requirements of
the program. This includes, but is not limited to SSOs. The briefing will
include the following:
" New requirements for compliance with written instructions (see PAlI).
" Purpose of the MOP/SSO program is to identify weaknesses and

opportunities for improvement. Additionally, SSOs provide
immediate feedback and mentoring to FWSs and work teams.

" The importance of maintaining independence.
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" Expectations for Workability Walkdowns.
" Review of requirements for review of written instructions prior to

performance of work in the facility.
" Definition of verbatim compliance.
" Review of similar events at PFP including a discussion of why the

actions taken violated requirements and what actions would have been
appropriate.

* Review of stop work responsibility.
Closure Requirements:

Provide a closure statement describing what action was taken with a copy
of the briefing material, identification of individuals requiring the briefing
and evidence of completion. (Completion Roster or Attendance Roster) as
objective evidence.

Actionee:
Jerry Long

Expected Completion Date:
9/7/2011

PA4
Action Statement:

Revise PFP SSO procedure, FSP-PFP-5-8, 2.6 to:
* Identify FWS past work performance (e.g., failure to perform work per

procedure/work instruction) as a factor to be considered when
determining whether continuous SS0 coverage is required.

" Require that the specific work package steps that will be worked
during the observation are documented in the SSO record to ensure the
observer understands the steps to be worked.

Closure Requirements:
Provide a closure statement describing what action was taken with a copy
of the 550 procedure as evidence.

Actionee:
Ken Walker

Expected Completion Date:
8/31/2011

PA5
Action Statement:

Perform a Training Needs Analysis (TNA) related to Actions 1, 2 and 3.
Closure Requirements:

Provide a closure statement describing what action was taken with a copy
of the TNA Report as objective evidence.

Actionee:
Dave Riddle

Expected Completion Date:
10/12/2011
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PA6
Action Statement:

Develop new, or incorporate into existing training, the results of the
Training Needs Analysis conducted in Action 5.

Closure Requirements:
Provide a closure statement describing what action was taken with a copy
of the new or revised training materials and evidence that Project
Management is aware that the training is available (e.g. email.) as
objective evidence.

Actionee:
Dave Riddle

Expected Completion Date:
11/9/2011

PA7
Action Statement:

Conduct the first session of the new or revised training developed in
Action 6.
Closure Requirements:

Provide a closure statement describing what action was taken with
documentation (e.g. training roster) as objective evidence.

Actionee:
Tim Oten

Expected Completion Date:
12/14/2011

PA8
Action Statement:

Institute the conduct of a quarterly workshop for FWSs to discuss
challenges encountered in the field. A topic of the first workshop
conducted shall be procedure compliance and the new requirements
defined in Action 1.

Closure Requirements:
Provide a closure statement describing what action was taken with a copy
of the meeting attendance roster for the first workshop and a proposed
schedule for FY 2012 as objective evidence.

Actionee:
Bob Leonard

Expected Completion Date:
10/12/2011

PA9
Action Statement:

Institute the conduct of a quarterly workshop for those who performn
Senior Supervisory Oversight (SSOs) to discuss challenges encountered in
the field and techniques for providing feedback to work teams. A topic of
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the first workshop conducted shall be procedure compliance and the new
requirements defined in Action 1.

Closure Requirements:
Provide a closure statement describing what action was taken with a copy
of the meeting attendance roster for the first workshop and a proposed
schedule for FY 2012 as objective evidence.

Actionee:
Pete Owen

Expected Completion Date:
10/12/2011

6.2 Effectiveness Review Plan

Effectiveness for the overall plan will be determined in two stages:

First, a Work Site Assessment (WSA) will be conducted approximately one
month after conduct of the first workshops. The WSA will determine if the
specific techniques are fostering the procedure compliance behaviors, or if
different techniques should be implemented.

Second, an Effectiveness Review (ER) will be conducted using the following
criteria:

1) Review of MOPS conducted between 9/7/2011 and 12/31/2011 showing
90% or greater demonstration that work teams understand the
expectation to perform work as written or stop work.

2) Review of MOPS conducted between 9/7/2011 and 12/31/2011 showing
90% or greater demonstration that personnel conducting MOPS
understand the program requirements as well as their role in
assessment/oversight and providing feedback.

This review requires documentation within 90 days after the final Preventive
Action is due to be complete (effectiveness review no later than 3/6/2012).

7.0 LESSONS LEARNED

Managers must specifically define and verify standards for procedure/work instruction
compliance in the field. This fosters Conduct of Operations behaviors which promote
consistent adherence to management expectations to perform the work step as written or
stop work.
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8.0 DOCUMENTS REVIEWED

* CR-2010-1447, Management Directs Safety Stand Down and Curtailed non-Min
Safe Activities at PFP.

* CR-20 10-1477, CHPRC Work Process Discipline.
* CR-2010-1 65 8, CHPRC Failure to Meet Minimum Safety Performance

Requirements.
* CR-20 10-2424, 1 0(2b) SC-2 (R) Occurrence - Work Management and Conduct of

Work Performance Recurring Issues at the PFP.
* CR-201 1-0795, 3A (3) SC-3 Occurrence: Materials Moved through Door 109

without Implementing Periphery Confinement Controls.
* CR-20 11-109 1, TR U MIXED waste package labeling discrepancies.
* CR-201 1-1176, Contamination in Rooms 230-C and/or 235-B Led to Positive

Nasal.
* CR-201 1-120 1, Exiting contamination area (CA) with PPE (one full set).
* CR-201 1-1208, Boundary and Posting Violation.
* CR-20 11-121 1, MOP: Waste Packaging Instructions did not Address Correct

Work Package.
* CR-201 1-1213, Cam Alarm While Loading an SWB in Room 146.
* CR-201 1-1224, Contamination in Room 263 Duct Level.
* CR-20 11-123 3, Work Package Instructions were not Followed and were

Incomplete.
* CR-201 1-1327, Ergonomic Hazards Associated with Transferring Waste Boxes

from Duct Level to First Floor Have not Been Adequately Addressed.
* CR-201 1-13 40, AIR SAMPLING RECORDS DO NOT CONTAIN ALL

REQUIRED INFORMATION.
* CR-20 11-1342, AIR SAMPLING RECORDS DO NOT CONTAIN ALL

REQUIRED INFORMATION.
* CR-20 11-13 51, Work Package Requirements Not Followed.
* CR-20 11-13 52, Issues with Work Control Boundaries and PPE.
* CR-201 1-1353, Work Package Clarifications
* CR-201 1-1414, OVERDUE ANNUAL REVIEW OF TECHNICAL EVALUATION.
* CR-201 1-1493, ALARA Management Worksheet Revisions not Incorporated in

Work Instructions.
* CR-20 11-1494, Last Minute Changes to Radiological Work Permits Continue to

be Observed.
* CR-201 1-1498, Out of Calibration Rotameters in-service at PEP.
* CR-201 1-1620, Missed Work Step Involving Airborne Radiological Area.
* CR-201 1-1622, Work Package Compliance.
* CR-20 11-1663, Number of Qualified Personnel Performing Aspigel Procedure

Didn't Match Directions.
* CR-20 11-1707, Potential Trend Related to Failure to Follow Procedure/Work

Instructions.
* CR-201 1-18 10, Common Cause(s) of Work Control and Conduct of Operations

Issues.
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a CR-201 1-1909, Five Instances of Specific Administrative Control Combustible
Control Requirement Non Compliances were Identified.

0 CR-20 11-1924, Potential Breach of Hazardous Energy Control Boundary During
Maintenance for Exhaust Fan 11291-Z

* CR-201 1-1939, Tagout Authorization Form Block 12 Not Signed.
* CR-201 1-1957, Maintenance was Performed Without Installing a Chain Vice as

Required
0 CR-201 1-1989, Respiratory Protection Cartridges Used Were Not The Type

Required By The Work Package.
* FSP-PFP-0821, Conduct of Operations
* S- II-OOD-PFP-002, Use of Technical Work Documents.

NOTE: The Associated Files and GAs for each CR were also reviewed.
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CHPRC CONDITION REPORT FORM
Status: Analysis CR NUMBER: CR-20,11-2196

Issue Identification and Processing
Initiator: Initiating Document: Date Identified:

Wegner, David B S-i 1-SED-CHPRC-PFP-002 7/12/2011
Title of Issue:

001: The Radiological Work Planning Process at PFP
Description or Issue:

The radiological work planning process at PEP was less than adequate resulting in inadequate analysis of
radiological hazards, inadequate use of engineering controls for some work activities, airborne radioactivity
levels that exceeded the maximum protection factor of the type of respiratory protection used, multiple low
level uptakes of plutonium, and spreads of contamination. CHPRC programmatic deficiencies in the work
planning process contributed to less than adequate planning at PFP.

Immediate Action(s) Taken:
TBD

Recommended Corrective Actions:

Initiator Comments:
Tom Bratvold - Curt Bean

Associated Files
Add RLVerification.pd~f
ChangeAnalyst.pdf
CR-Matrix-RL\/erificationAdditionspdf
S71 1-SED-CHPRC-PFP-002.pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure

Significance Level: Date Submitted to Responsible Date CAP was approved by Responsible
SgiiatManager: Manager/Delegate:
Signiicant7/12/2011 - Bean, Curtis K

r ORPS [F Compliance Determination rNTS
PAAA Compliance Determination Number:

Significant Level Justification:
Screened as Significant.

The CR documents programmatic deficiencies at the PEP Project in regards to radiological work planning that
has resulted in the identification of numerous conditions over the past year. PRC-PRO-QA-052, Table 1
describes the programmatic breakdown of a safety management program as Significant which will
necessitate the performance of analysis to determine the root cause, an extent of condition review and an
effectiveness review of actions designed to reduce the probability of recurrence.

D BW

Extent of Conditions:

Causal Analysis Method Used:AnlssCmetoDa:

Analysis Results;

http://prc.rl. gov/prccrrs/Report-IF .aspx?issuelD=20944 9/26/2011
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Trend Codes:
MS06 - Hazard Identification/Analysis
RP1405 - Rad. Work Planning- Implementation
MN 1201 - Work Planning
MN05 - Work Planning

Cause Codes:
A4Bl1CO2 - Job performance standards not adequately defined
A4131C03 - Management direction created insufficient awareness of impact of actions on safety! reliability
All 131 004 - Necessary design input not available

PAAAI85I Citations:

ISMS:
CF-A - Define the Scope of Work
CF-D - Perform Work within Controls
CF-E - Provide Feedback and Continuous Improvement

Corrective Action Items
Action #: Actionee:

1 1 Bratvold, Tom
Action Statement:

Develop a change management process according to PRC-PRO-MS-
589 for radiological control managers.

The process will be founded on industry standards and focus on
changes impacting radiological control personnel, processes, and
performance.
Fundamental elements should include:
* Assessment of risk and complexity Due Date:
" Validation of the need for change 1/121
*Development of a Change Management Plan 1/121

" Implementation of the change
*Post implementation effectiveness review

The process will interface with the existing CHPRC Risk Management
procedure (PRC-PRO-PC-40079) to ensure that radiological control
change management evaluations are considered for impacts to existing
assumptions and evaluations relative to mitigating project technical,
cost, and schedule risks throughout the life of the project.

Closure Requirements:
Copy of new process/procedure.

Action Taken: Completed Date:

Action Approved By: Action Approval Date:

Action #: Actionee:
2 Vaughn, Terry L

Action Statement:
Centralize the RadCon program. Realign accountability lines from Due Date:
Project Line management to the Radiological Control program to 1/021
enhance collaboration and balancing of requirements and production 1/021
goals and to promote consistency across project lines.I

Closure Requirements:
Copy of radiological protection organizational chart reflecting a centralized organizational structure.

Action Taken: Completed Date:

Action Approved By: Action Approval Date:

http://prc.rl. gov/prccrrs/Report-IF .aspx?issuelD=20944 9/26/2011
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Action #M Actionee:
3 Bratvold, Tom

Action Statement:
Perform a needs analysis to determine training needs related to PA-01
according to PRC-PRO-TQ-40165. Based on needs analysis, develop Due Date:
new, or incorporate into existing training, the results of the needs 1/31/2012
analysis. When complete, administer the training to the highest ranking
radiological control manager/director in each project and the program. ________________

Closure Requirements:
Copy of training needs analysis;
Copy of training material;
Copy of training rosters for the highest ranking radiological control manager/director in each project and the
program.

Action Taken: Completed Date:

Action Approved By: Action Approval Date:

Action #M Actionee:
4 Grant, Gary M

Action Statement: Due Date:
Perform a Common Cause analysis of Work Control and Conduct of Operations 9/30/2011
Issues across CHPRC.

Closure Requirements:
Copy of the common cause analysis and identification of any additional corrective actions resulting from
analysis.

Action Taken: Completed Date:

Action Approved By: Action Approval Date:

Action #M Actionee:
5 Bean, Curtis K

Action Statement:
Verify implementation of the preventive actions identified by the causal Due Date:
analysis performed in response to CR-201 1-1707, Potential Trend 12/31/2011
Related to Failure to Follow Procedure/Work Instructions.

Closure Requirements:
Closure statement and objective evidence supporting the conclusion.

Action Taken: Completed Date:

Action Approved By: Action Approval Date:

http ://prc.rl.gov/prccrrs/Report-IF. aspx?issuelD=20944 9/26/2011
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EXECUTIVE SUMMARY

DOE surveillance S-i 1-SED-CHPRC-PFP-002, Planning and Execution of Radiological Work,
was completed on April 29, 2011. The objective of the surveillance was to evaluate the
adequacy of planning and execution of radiological work at the Plutonium Finishing Plant
Closure Project (PEP). The surveillance of the work planning process included a review of the
identification, analysis and control of radiological work hazards. The surveillance reviewed work
planning resources and the development of radiological work packages. The DOE-RL
surveillance report identified deficiencies in the planning and execution of radiological work at
PFP and CHPRC programmatic deficiencies in the work planning process. The surveillance
documented one Concern, 12 Findings and four Observations.

Following receipt of the surveillance report on July 7, 2011, CHPRC submitted Condition Report
(CR) CR-2011-2196. CHPRC screened the Concern as Significant. CHPRC and PEP
chartered a Root Cause Evaluation (RCE) team to evaluate the Concern and determine why
work activities at PEP related to the radiological work planning process resulted in airborne
radioactivity levels that exceeded the maximum protection factor for the type of respiratory
protection used, multiple intakes of plutonium, and spreads of contamination. The Charter is
provided in Attachment 7.

Evaluation of the condition identified one Root Cause (RC-01) and two Contributing Causes
(CC-01 and CC-02):

RC-01: CHPRC and PEP did not effectively manage change associated with the PFP
shift to Demolition and Deconstruction (D&D) work scope and the increase in scope
made possible by ARRA funding.

CC-01: The PEP and radiological control (RadCon) organization and Project
RadCon organizational structure was ineffective to assure implementation of an
effective RadCon program.

CC-02: PFP Conduct of Operations culture was less than adequate.

Five preventive Actions (PAs) are necessary to address the Root Cause and Contributing
Causes:

" PA-01: Develop a change management process according to PRC-PRO-MS-589 for
radiological control managers.

" PA-02: Centralize the RadCon program. Realign accountability lines from Project
Line management to the Radiological Control program to enhance collaboration and
balancing of requirements and production goals and to promote consistency across
project lines.

" PA-03: Perform an assessment to determine training needs related to PA-Ol.
Develop new, or incorporate into existing training, the results of the assessment.
When complete, administer the necessary training.

" PA-04: Perform a Common Cause analysis of Work Control and Conduct of
Operations Issues across CHPRC.

3
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PA-05: Implement the preventive actions identified by the causal analysis performed
in response to CR-201 1-1 707, Potential Trend Related to Failure to Follow
Procedure/Work Instructions.

A recent Surveillance of the radiological control improvement initiative at PEP concluded
that PFP has made progress addressing many of the issued identified in the RL
Surveillance, most notably in the areas of compliance and quality assurance. The
surveillance noted continued need for improvement in management systems and work
planning.

1.0 PROBLEM STATEMENT

Work activities at PEP related to the radiological work planning process resulted in
airborne radioactivity levels that exceeded the maximum protection factor for the type of
respiratory protection used, multiple intakes of plutonium, and spreads of contamination.

2.0 EVENT DESCRIPTION

DOE surveillance S-1 1 -SED-CHPRC-PFP-002, Planning and Execution of Radiological
Work, was completed on April 29, 2011. The objective of the surveillance was to
evaluate the adequacy of planning and execution of radiological work at PEP. The
surveillance of the work planning process included a review of the identification, analysis
and control of radiological work hazards. The surveillance reviewed work planning
resources and the development of radiological work packages. The DOE-RL
surveillance report identified deficiencies in the planning and execution of radiological
work at PEP and CHPRC programmatic deficiencies in the work planning process. The
surveillance documented one Concern, 12 Findings and four Observations.

Following receipt of the surveillance report on July 7, 2011, CH PRC submitted CR-201 1 -
2196. CHPRC screened the Concern as Significant. CHPRC and PEP chartered a Root
Cause Evaluation (RCE) team to evaluate the Concern:

S-il1 -SED-CHPRC-PFP-002-COI:

The radiological work planning process at PEP was less than adequate
resulting in inadequate analysis of radiological hazards, inadequate
use of engineering controls for some work activities, airborne
radioactivity levels that exceeded the maximum protection factor of the
type of respiratory protection used, multiple low level uptakes of
plutonium, and spreads of contamination. CHPRC programmatic
deficiencies in the work planning process contributed to less than
adequate planning at PEP.

3.0 HISTORICAL REVIEW

An historical review was completed that examined previous incidents germane to CR-
2011-2196. The following data sources were reviewed:

*Hanford Information and Lessons Learned System (HILLS)

*CHPRC Condition Reporting and Resolution System (CRRS)

A review of HILLS yielded one documents germane to the event. HILLS article 2008-
RL-HNE-0041, Inadequate Work Package Definition Results in Radiological Uptake, was
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published December 2008. No information was found indicating the bulletin had resulted
in a CR for action.

Approximately 30 Condition Reports (CRs) were identified to be directly related to the
Findings substantiating the Concern. Each of the CRs reviewed is listed in
Attachment 4. The aggregate of corrective actions for these events was evaluated to
determine if the actions have mitigated the Findings and ultimately reduced the
probability of recurrence of the condition identified by each Finding and the Concern. In
addition, the team reviewed other recent actions taken by CHPRC. These actions are
summarized in section 5.0.

4.0 EVALUATION OF ASSESSMENT PERFORMANCE

Team members reviewed assessments in the CHPRC Integrated Evaluation Plan (IEP)
database from 2009 to present related to radiological work planning. The following
assessments identified program and/or facility-specific areas of improvement in regard to
radiological work planning and documentation.

" Independent assessments CHPRC-PO-IA-09-01, Independent Assessment of the
Plutonium Finishing Plant Closure, D&D, and Infrastructure Project, CHPRC-PO-IA-
09-02, Independent Assessment of the Waste & Fuels Management Project,
CHPRC-PO-IA-09-09, Independent Assessment of the Soil and Groundwater
Remediation Project and CHPRC-PO-IA-1 1 -01 Independent Assessment of the D&D
Project, were performed during the period. These assessments identified facility-
specific opportunities for improvement in radiological work planning. The actions
taken by each project to address the facility-specific radiological planning issues did
not prevent the condition evaluated in this assessment.

* CHPRC-PO-IA-09-01, Independent Assessment of the Plutonium Finishing Plant
Closure, D&D, and Infrastructure Project, identified a cross-cutting change
management issue- a need to improve PEP Project's execution of change
management. The assessment and related CR (CR-2009-0316) advised that a
failure to address the issue with potentially more significant changes and dynamic
personnel shifts could limit the Project's performance. The CR was screened as an
Opportunity for Improvement (OFI). The actions taken to address the issue did not
prevent the events evaluated in this causal evaluation.

* Management assessments of CHPRC, projects (SHS&Q-RC-09-MA-024,
Management Assessment of Radiological Protection Program Verification for
ISMS/EMS Phase 11, and SGRP-MA-09-01 2, Management Assessment of Planned
Work Instructions, Enhanced Work Planning (S&GA/, were performed in 2009.
Assessment SHS&Q-RC-09-MA-024 was performed as part of preparation for the
ISMS Phase 11 verification. The assessment evaluated program implementation
requirements and identified facility-specific areas for improvement. Collectively, the
assessments did not identify issues, which if corrected, would have prevented the
events evaluated in this causal evaluation.

* DOE/RL-201 0-26, Integrated Safety Management System Phase // Verification. The
ISMS review team concluded that the overall work planning, hazards analysis, and
control selection processes were established and understood, although tailoring of
specific controls to low-risk, routine work could be improved. Efforts to strengthen
work planning processes were warranted. The assessment did not identify issues,

5
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which if corrected, would have prevented the events evaluated in this causal
evaluation.

5.0 SUMMARY OF RECENT ACTIONS

CHPRC and PFP have evaluated and taken action to correct a large number of RadCon
and Work Management issues in the recent months (February through June 2011). A
timeline of these issues is presented as Attachment 10.

Additionally, a Surveillance of the radiological control improvement initiative at PEP was
performed June 27 through July 8, 2011 to evaluate progress (see SHS&Q-201 I -SURV-
10682). This surveillance concluded that PEP has made progress in many aspects of
the improvement initiative, most notably in the areas of compliance and quality
assurance. The surveillance noted continued need for improvement in management
systems and work planning. The condition reporting and resolution system is being
used to address recommendations from this review.

5.1 RADCON PROGRAM ACTIONS

On March 4, 2011, discussion between CHPRC and DOE-RL senior managers identified
specific RL concerns resulting from the ongoing (at that time) surveillance of the
planning and execution of radiological work at PEP. Based on those discussions,
CHPRC management assigned the Director of Worker Protection Programs (DWPP) to
PEP to initiate improvements within PEP's RadCon organization.

The DWPP assembled a team of six additional seasoned RadCon professionals from
the Safety, Health, Security, and Quality (SHS&Q) organization with specific expertise in
radiological hazards analysis and control development. The personnel were re-assigned
to PEP to strengthen the radiological engineering staffing level and skills mix and to
provide immediate support to radiological hazards analysis and control functions in the
PEP organization. Three of the re-assigned personnel were Certified Health Physicists
(CHPs) with roughly 80 years of combined radiological control experience. Collectively,
the re-assigned staff brought nearly 150 years of radiological control experience to PEP.

Starting on March 5, 2011, the team of six focused on reviewing work packages to
ensure adequate controls and personal protective equipment (PPE) were included in
work packages to safely complete the work. A compensatory measure was established
through the shift office (Release Authority) to preclude any work packages from being
released for work until one of the external reviewers had verified adequacy of protective
features. The team of six developed a work package review checklist to enable
consistent evaluation of work documents. In many instances, work packages included
sufficient protective measures for work crews but the associated radiological hazards
analysis, documented in the ALARA management worksheet (AMW), was lacking
appropriate justification supporting the selected controls. Additionally, many work
documents included too much latitude in the hazard control set creating inconsistent use
of controls and enabling selection of hazard controls in the field by workers that were not
appropriately trained to make those decisions. Within a couple of weeks, the team of six
transitioned to a holistic revision approach for work documents. Rather than simply
verifying protective controls existed in a work document and making changes where that
was not the case, the effort was changed to start anew with the hazards analysis
process, developing commensurate controls, and documenting the analysis and control
features with the associated AMW. Once the updated hazards analysis and control set
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was complete, work documents were revised to provide specific controls tailored to the
work activity and eliminate prior flexibility where unwarranted.

On March 7, the DWPP arrived at PEP and began focusing on organizational
improvements to enable long-term success of PEP. The DWPP developed a 57-action
improvement plan based on DOE-RL feedback from the March 4 meeting and feedback
from the team of six review efforts. Although the primary focus was on radiological
protection, specific actions pertaining to the beryllium program were also included. The
improvement effort focused on three primary elements: people, processes, and
performance. Highlights from the improvement initiative are listed below and the entire
plan is included as Attachment 11.

" People

Three additional radiological engineers were added to PEP. Two of these resources
were reassigned from other CHPRC work and the third hired from offsite. One
individual was a CHP with prior PEP experience. Three additional RadCon first-line
supervisors were hired for PEP, establishing a reasonable span of management for
the organization of -1 5: 1, and the vacant facility RadCon Manager position was
filled. Eour additional industrial hygienists were also brought to PFP, reassigning
them from other CHPRC projects and the Industrial Hygiene Program organization.
Newly hired staff proceeded through training and qualification with urgency to
expedite their benefit to the organization.

" Processes

Multiple actions were taken to correct process controls. Highlights include

- Developing a technical basis for radiological engineering methods, including
appropriate use of ventilation, with corresponding training of the radiological
engineers on hazards analysis and control methods contained therein.

- Revising procedures governing the tracking and trending of air sample data and
selection of dosimeter type/frequency to correct deficiencies.

- Revising the temporary shielding procedure to ensure compliant deployment for
upcoming work in remote mechanical A (RMA) and remote mechanical C (RMC)
lines where dose rates are more significant than in most portions of the facility
and short-term use shielding will be heavily relied upon to maintain worker
exposures as low as reasonably achievable (ALARA).

- Issuing a series of formal expectations to radiological control and industrial
hygiene staff members to ensure performance expectations were clear and
consistent. One of the critical expectations for radiological engineers and
industrial hygienists was direction to use total containment for contaminated
system breaches as their first choice for those activities. Inherent in this
expectation for increased use of engineered control was aligning approval
authority for deviation from total containment to the highest authority in the
radiological control and industrial hygiene organization, specifically the Director
of Radiological, Hygiene, and Safety.

7



Cause Evaluation CR-2011-2196

-Providing external review of beryllium (Be) and radiological work permits, BWPs
and RWPs, respectively, and revising these critical permits accordingly.
Radiological monitoring task descriptions were revised to require collection of
characterization samples and enable continuing evaluation of radiological
hazards throughout the facility.

Additional opportunities for improvement were identified in the radiological work
planning process and procedures. It was determined at the time that the
improvements would be captured in the development of a new Radiological Work
Planning procedure, KDD-PRO-RP-40109, which would replace the existing site-
wide procedures PRC-PRO-RP-40108 and PRC-PRO-RP-40109 and would
accompany improvements and revision to the site-wide work management
process for CHPRC (PRC-PRO-WKM-1 21 15). The work management process
improvement was to be implemented using a two-phase graded approach to full
site implementation. Phase 1 released the procedures for use at 1lOOK
Decontamination and Demolition (D&D), allowing a period of use and feedback.
Phase 2, originally scheduled to occur approximately two months after Phase 1,
released the new procedures to all of CHPRC, after incorporation of lessons
learned and feedback from Phase 1. The procedure KDD-PRO-RP-401 09, 100K
D&D Radiological Work Planning, contained the identified improvements and
was released for use in October 2010 as part of Phase 1. Since site-wide use of
the new radiological work planning procedure was tied to the release of Phase 2
of the new work management process, each delay in commencing Phase 2
caused a subsequent delay in the release of the new Radiological Work Planning
procedure. The existing site procedures remained relatively untouched during
this time period, awaiting the total replacement of the procedures that would
occur in Phase 2. Two revisions did, however, occur to the existing site-wide
PRC-PRO-RP-40109 procedure. In early 2010 a revision occurred to provide
clarification of radiological system breach requirements and approved
engineered controls. A second revision occurred in April 2011 to provide
expanded review criteria for hazard analysis and control selections, require
performance of dose estimates and airborne calculations, and clarified
engineered controls approved for breaching radioactive systems.

Performance

Relative to performance improvements, the facility developed a routine Be sampling
program and a sampling schedule for glove box internals. An additional
180 electronic dosimeters with low-energy photon response capabilities were
purchased to improve dose monitoring and estimating. Numerous improvements
were made in radiological and industrial hygiene workplace monitoring, including
collecting shallow and deep dose rates and quantifying contamination levels with ion
chambers when levels exceed the upper range of contamination friskers. A smaller
powered air purifying respirator (PAPR) was introduced to the facility to mitigate
observed challenges with wearing PAPRs in congested work environments.

The facility established a radiological air quality board to display trending information
and increased instrument inventories to accommodate additional radiological and
industrial hygiene workplace monitoring. Radiological Control and Engineering
developed the relationship between radiological engineers and the facility ventilation
engineer to ensure adequacy of applied ventilation as an engineered control and

8
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PFP converted RMAIRMC to high contamination and airborne radioactivity areas,
HCA and ARA respectively, based on a historical review of contamination spreads
and the planned scope of work for these high-hazard areas.

5.2 WORK MANAGEMENT PROGRAM ACTIONS

The CHPRC Work Management process has undergone numerous changes during this
contract with focus on improving aspects applicable to all of the ISMS Core Functions.
In summary, the criteria for developing scope information in a planned work document
has been relocated from the guidance document, PRC-GD-WKM-121 16, into PRC-PRO-
WKM-1 21 15, Work Management, and the recent major revision to the program included
additional details to support effective work scope content in planned work documents.
Related program updates have also focused on improvements to the hazard analysis
process including clearer distinction of requirements to incorporate effective controls for
all types of hazards including radiological. The effective incorporation of the controls is
achieved through updated Subject Matter Expert (SME) expectations regarding
additional focus on reviewing the controls as they reside in the planned work
instructions, not just in the context of the supporting analysis documentation. This is
further enhanced by the addition of the Responsible Manager (RM) position whose
responsibilities include ensuring the appropriate SMEs are supporting the planning
process as well as owning the work document from "cradle to grave".

The improvements in the process for development and implementation of hazard
controls directly influence the effectiveness of the controls supporting the expectation
that they are task-specific while minimizing the application of generic controls that were
historically prevalent in planned work documents. This effort enhanced the pre-job
briefings with appropriate focus on task-specific controls as well as supporting effective
execution of the controls in the field. Lastly, the feedback process has been updated to
simplify how the feedback is gathered and documented which directly supports the
successful use of feedback information on the execution of future activities that have
similar hazards and/or scope.

6.0 PROBLEM ANALYSIS

Initial discussions with management and discussions with team members concluded the
focus areas necessary to evaluate the problem statement would encompass the 12
findings and the four Observations provided in S-1 1 -SED-CHPRC-PFP-002 and
Conduct of Operations Issues identified in CR-201 1-1707, Potential Trend Related to
Failure to Follow Procedure/Work Instructions, and CR-201 1-181 0, Common Cause(s)
of Work Control and Conduct of Operations Issues.

The team reviewed each of the findings and those CRs documenting the issues and
events germane to the findings. The team evaluated the causal factors and preventive
actions for each CR. Figure 1 is provided to illustrate the relationship of each CR to CR-
2011-2196.

Due to limited "run time" of those actions completed, the evaluation results also rely on
information derived from interview results.

The team interviewed the PFP RadCon Program Manager, Radiological
Engineers/Radiological Work Planners, Radiological Control Supervisors, Radiological
Control Technicians, Fieldwork Supervisors, Work Planners and Nuclear Chemical
Operators to assess the efficacy of the recent PFP and RadCon program improvement
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initiatives. The evaluation results were supported through selected interviews using
Lines of Inquiry (LO01) (Attachment 6). Results of those interviews indicate mixed results.
Although workers realize the improvement initiatives and actions have had limited 'run
time", interviewees reported opportunity for improvement is needed in the following
areas:

" Organizational efficiencies

" Resource allocation

" Work planning interfaces

" Clarity of Roles and Responsibilities

" Implementation of management expectations relative to RadCon planning

* Supervisory presence in the field

These results are consistent with CHPRC surveillance (SHS&Q-201 1-SURV-10682) that
evaluated the progress of the radiological control improvement initiative at PEP.

Additional opportunities for improvement are anticipated as information continues to
become available resultant of continuous improvement processes, oversight and
effectiveness review activities.

Figure 1. CR Interrelationship Diagram
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6.1 Barrier Analysis

A Barrier Analysis was performed to evaluate the use and effectiveness of barriers. The
Barrier Analysis focused on identifying failed or missing barriers that could or should
have prevented or mitigated the condition(s) culminating in the issues related to the
Concern. The analysis considered physical and non-physical barriers. Barriers
determined to be partially effective or ineffective are presented in Table 1. These
barriers were suspected as causal factors and further evaluated during completion of the
"WHY" analysis (see section below). A complete list of barriers and the evaluation is
provided in Attachment 8

The Barrier Analysis identified the following less-than-effective barriers as causal
factors. Each barrier and the causal relationship are summarized:

Table 1: Less-tha n-effective Barriers

Barrier Remarks

PFP Work Documents/Work Deficient work packages enabled an environment where
Packages decisions on Rad control were made in the field. Enabled

decisions on how to do work in the field.

Radiological Work Permit (RWP) Issues with voids - Limiting Rad conditions - No action limit or
Development void limit - Over generalization - Too much work scope.

Insufficient level of detail in Rad hazards analysis process,
including RWPs (Ref. S-1l -SED-CHPRC-PFP-002-OO 1) to
ensure controls were task specific.

Radiological Work Permit (RWP) Over generalization enabled inconsistent deployment of RWPs.
Implementation Insufficient level of detail in Rad hazards analysis process,

including RWPs (Ref. S-1li -SED-CHPRC-PFP-002-O01) to
ensure controls were task specific.

Procedure PRC-PRO-121 15 12115 LTA - Work control program requirements did not
Work Management emphasize expectations for SME review of activity level work.

Continued improvement June 2011. Updated expectations on
SME involvement.

Procedures PRC-PRO-RP-40109, Actual controls being determined in the field by individuals not
Radiological Work Planning, qualified in radiological hazards analysis. Continued
PRC-PRO-RP-40108 improvement March 2011. Effective hazard controls
CANCELLED (Radiological) captured.
ALARA Management worksheet AMWs lacked hazard analysis and controls. Training course
(AMW) 022801 focused on completion of AMW not hazard

analysis/control.
Completed Decision Making Although example air calculations were provided, they were not
Packet (CDMP-001 1) focused on task specific hazards analysis. Inadequate program

oversight of airborne analysis.
Procedure PRC-PRO-RP-40031, Trending - process trigger was an order magnitude highrta
Workplace Air Monitoring necessary
Program Worker - not aware assigned trending duties.
Procedure FSP-PFP-5-8,14.18, Trending - process trigger was an order magnitude higher than
Trending Air Sample Data necessary

Worker - not aware assigned trending duties.
Self Assessments Multiple assessments performed, not focused on hazard

analysis/control.
Management Assessments Multiple assessments performed, not focused on hazard

analysis/control.
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Barrier Remarks
Independent Assessments Corrective actions did not prevent recurrence.
Process for performing Airborne No process for performing Airborne Radioactivity Calculations
Radioactivity Calculations for for hazard analysis in work planning process. Did not perform
hazard analysis in work planning airborne radioactive analysis
Corrective Action Program I Limited use by workforce and/or ineffective response.
Trending
Containments Inconsistent use. Engineering controls were not adequately

incorporated to control airborne radioactivity and spread of
contamination for some work activities, resulting in high airborne
radioactivity, low-level intakes, and spreads of contamination.
Engineering staff were not always adequately engaged in the
radiological engineering of the work

Confinement Inconsistent use, and in some cases, inappropriate use of
Engineering controls, in the form of confinement, were not
adequately incorporated to control airborne radioactivity and
spread of contamination for some work activities, resulting in
high airborne radioactivity, low-level intakes, and spreads of
contamination. Engineering staff were not always adequately

________________________engaged in the radiological engineering of the work
Senior Supervisory Oversight More work performance than work compliance focused.
(SSO)
Management Oversight Program More work performance than work compliance focused. -
(MOP)
Fieldwork Supervisor (FWS) Receptive to allowed level of latitude. Actual controls being

determined in the field by individuals not qualified in radiological
hazards analysis. Work package change process not always
followed, which would have required engaging engineering and

_______________________ other SMEs.
Radiological Control Supervisor Insufficient field presence of RCS complicated by manning
(RCS) levels. Enabled actual controls being determined in the field by

individuals not qualified in radiological hazards analysis.
D&D Managers Focused on completion of work. Did not consistently

Radiological Staffing Untimely replacement of departed staff - Availability of Rad

Program Oversight Insufficient use - focused on mentoring and assistance with little
documentation.

Training - 022801 Training (Hazards Analysis) course determined to be deficient -
course 022801 focused on completion of AMW not hazard
analysis/control.

Historical Expertise Over-reliance on historical expertise and experience with control
of Radiological hazards. Historical hazard analysis process did
not adjust with changing hazard level associated with D&D.

Tech Doc FSP-PFP-IP-003 Document not used as informational source
Radiological Control Technician Occasionally supportive of the allowed level of latitude - Ratio of
(RCT) Senior to Junior RCTs created skills mix weaknesses and need

13



Cause Evaluation CR-2011-2196

Barrier Remarks

Nuclear Chemical Operator Receptive to allowed level of latitude
(NCO)
Engineers Insufficient transfer of system configuration and knowledge on

occasion during work planning process.
Project Engineering staff were not always adequately engaged
in the radiological engineering of the work.

Rad Engineers/Radiological Insufficient hazard analysis and controls on multiple occasions.
Planner Management relying on SME (experience and education).

RadCon Engineering misconception on ventilation specifics (i.e.,
__________________________Point source vs. facility).

Skills Mix Inadequate skills-mix for Rad Engineers - project did not
manage skills mix beyond education/experience requirements
for radiological engineers/radiological planners.

Organizational Structure Project and Program managers did not successfully colIlaborate
to ensure program requirements and expectations were
implemented. Positional authority from the program was
ineffective.

Change Management Process Change in work scope from operations to D&D - Histoia
standard operating practice did not adjust with changing hazard

________________________levels associated with D&D.

6.2 "Why" Analysis

The RCE team performed a "Why" Analysis (Attachment 9). As exampled below, the
problem statement represents the top level event. Other causal factors and salient
elements of the surveillance finding statements were evaluated as the immediate causal
factors. The immediate causes were then evaluated to determine the underlying causal
factors contributing cause or root cause. A list of the immediate and underlying causal
factors identified is provided in Attachment 5.

Top Level Event

Immediate Cause Immediate Cause

Underlying Cause Underl ying Cause] Underlying Cause

Root Cause Rot: Cause RooCas

14
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7.0 ROOT AND CONTRIBUTING CAUSES
The following root cause (RC) and contributing causes (CCs) were identified through
investigation and analysis of the problem statement, the immediate causes and their
underlying causal factors.

RC-01: CHPRC and PEP did not effectively manage change associated with the PEP
shift to Demolition and Deconstruction (D&D) work scope and the increase in scope
made possible by ARRA funding. (A4B1 C04, ISMS CF-i and CF-5)

Collectively, a preponderance of the underlying causal factors contributing to the
aggregate of immediate causal factors associated with the Concern contain or
conclude in elements representative of ineffective change management.
Inadequacies in Conduct of Operations, radiological controls, and oversight
deficiencies at the management and program level exacerbated the condition.

CC-01: The PEP and radiological control (RadCon) organization and Project Rad~on
organizational structure was ineffective to assure implementation of an effective Rad~on
program. (A4100C2, A4BICO3, A4BI1CO4, ISMS CF-4)

RC-01 was exacerbated by deficiencies in Management's ability to cause
programmatic expectations to adequately flow down to implementing work
process documents and to the workers who perform the work. Project and
Program managers did not successfully collaborate to ensure program
requirements and expectations were implemented. Positional authority from the
program was ineffective.

CC-02: PEP Conduct of Operations culture was less than adequate. (A4B1 C0l, ISMS
CF-4)

RC-01 was exacerbated by Conduct of Operations deficiencies at the project and
company level. Since contract award and through early 2011 several CHPRC
issues and events were related to deficiencies in radiological work execution.
Between March 29, 2011 and May 24, 2011, PEP noted a number of events that
indicated that a potential negative trend existed related to procedure compliance.
This prompted initiation of CR-201 1-1707, Potential Trend Related to Failure to
Follow ProcedureAA/ork Instructions. An RCE team was chartered to determine if
common causes or underlying issues existed for the recent events.

CHPRC has experienced a number of work control and conduct of operation
issues in recent years. The actions to address these issues and the collective
causes have not fully prevented recurrence. Recent work control and Conduct of
Operations issues (events), some with radiological consequences to workers
have occurred, as CHPRC continues to implement comprehensive work control
and Conduct of Operations corrective actions to effect a cultural change
(improvement) within the CHPRC work force. CHPRC initiated CR-201 1-181 0 to
document this issue.

8.0 EXTENT OF CONDITION
The root and contributing causes identified relative to the overall concern (Section 6.0)
are believed to be transportable throughout CHPRC projects. Therefore, the proposed
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actions and any actions not previously completed need to be evaluated and
implemented at the company level.

9.0 ACTIONS

The RCE team identified actions to address RC-01, 00-01 and CC-02. No Remedial
Actions were identified and five Preventive Actions (PAs) are necessary to address the
Root Cause and Contributing Causes (beyond those actions taken for the individual
events). One final action is not corrective but is to determine the effectiveness of the
Corrective Action Plan (CAP).

Additionally, it was noted that the Integrated Corrective Action Plan (ICAP) is designed
to address programmatic and cultural shortcomings related to work management. The
ICAP corrective actions are complete and have been implemented across CHPRC.
Those actions address the issues management issues identified during this analysis.

The following preventive actions were developed to prevent the recurrence of this event
and focuses on impacts to the Rad~on Organizational Structure and CHPRC Change
Management.

The following five PAs address the Root and Contributing Causes.

PA-01: Develop a change management process according to PRC-PRO-MS-589 for
radiological control managers.

The process will be founded on industry standards and focus on changes impacting
radiological control personnel, processes, and performance.

Fundamental elements should include:

* Assessment of risk and complexity
" Validation of the need for change
* Development of a Change Management Plan
* Implementation of the change
* Post implementation effectiveness review

The process will interface with the existing CHPRC Risk Management procedure (PRC-
PRO-PC-40079) to ensure that radiological control change management evaluations are
considered for impacts to existing assumptions and evaluations relative to mitigating project
technical, cost, and schedule risks throughout the life of the project.

PA-02: Centralize the RadCon program. Realign accountability lines from Project Line
management to the Radiological Control program to enhance collaboration and balancing of
requirements and production goals and to promote consistency across project lines.

" PA-03: Perform an assessment to determine training needs related to PA-Ol.
Develop new, or incorporate into existing training, the results of the assessment.
When complete, administer the necessary training.

" PA-04: Perform a Common Cause analysis of Work Control and Conduct of
Operations Issues across CHPRC.

16
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OH PRO has experienced a number of work control and conduct of operation issues
in recent years. The actions to address these issues and the collective causes have
not fully prevented recurrence. CHPRC initiated CR-2011-181 0 to document this
issue.

PA-05: Implement the preventive actions identified by the causal analysis performed
in response to CR-201 1-1707, Potential Trend Related to Failure to Follow
Procedure/Work Instructions. Refer to Attachment 2 (Finding 11 Portion)

Between 3/29/2011 and 5/24/2011, PEP noted a number of events which indicated
that a potential negative trend existed related to procedure compliance. This
prompted initiation of CR-201 1-1707, Potential Trend Related to Failure to Follow
Procedure/Work Instructions. A Root Cause Evaluation (ROE) Team was chartered
to determine if common causes or underlying issues existed for the recent events.

Note: PA-04 and PA-O5 address the conduct of operations issues identified at PFP
and leverage improvement in this element throughout CHPRC respectively.

10.0 EFFECTIVENESS REVIEW CRITERIA

The following are criteria to be evaluated in determining the effectiveness of the
preventive actions in precluding or mitigating the effects of root cause:

* The effects of impending changes are anticipated and managed such that trust in the
organization is maintained and program/project performance is not negatively
impacted. Managers regularly communicate to the workforce important decisions
and their bases.

" The Change Management process is utilized. Results indicate that changes to
requirements, programs, processes, procedures, organizations, and work conditions
are thoroughly evaluated and accepted by affected personnel. Affected employees
possess a comprehensive working knowledge of the new requirements, expectation
and/or processes. Workers understand their roles and responsibilities.

* Both project and program radiological control personnel demonstrate a collaborative
and effective regard for compliantly completing work and Line management
customers recognize 'healthy tension" with Rad~on.

* Management Observation Program and Work Site Assessment identify a reduction in
the overall rate of PEP events related to not following the procedure/work
instructions.

" Management Observation Program and Work Site Assessment activities identify a
reduction in the overall rate of events related to PEP Radiological work planning
process issues. The OHPRO Rad~on program is effectively implemented at PEP
and balance of projects.
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11.0 LESSONS LEARNED

12.0 ISSUEIACTION MATRICES

Three Causal Reconciliation Matrices are provided:

CR-201 1-2196 Causal Reconciliation Matrix (Attachment 1)

CR-2011-1707 Causal Reconciliation Matrix (Attachment 2)

Issues Analysis Action Matrix for the specific Findings and Observations requiring RL closure,

(Attachment 3).

Disposition of actions and closure will be performed in accordance with PRC-PRO-QA-052,
Issues Management. The information and dates associated with action planning, responsible
party assignment and completion are tracked in the Condition and Reporting Resolution System
(CRRS). The Extent of Condition is detailed in Section 8 of this report.

Current CR review and closure verification information may be retrieved at:
https://xiprod. rl.gov/businessobjects/enterprise1 1 5/InfoView/scripts/documentXML. aspx?token=
&cmdPl =untitled*3 10502530*O***&cmd=askView&cmdBlockall&cmdP2=

13.0 CAUSE EVALUATION TEAM

Responsible Manager(s): T.E. Bratvold/C.K. Bean

Team Lead: M.J. Berkenbile

Team Members: K.R. Escujuri
P.A. Pechin
T.D. Jarecki

Subject Matter Participants: L. S. Nye
K.O. Gramstad
S.A. Woollums
S.J. Gray
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Cause Evaluation CR-2011-2196

ATTACHMENT 5: IMMEDIATE AND UNDERLYING CAUSAL FACTORS
The following immediate and underlying causal factors were identified through investigation and
analysis of the issue:

*Less than adequate analysis of hazards

- Insufficient number of radiological engineers. Nationwide, the number of radiological
engineers was restricted due to ARRA-related work demands.

- Inadequate skills mix in the labor pool of radiological engineers principally due to the
shortage of radiological engineers and deficiencies in the CHPRC training. This
condition was exacerbated by the fact that CHPRC did not recognize the need to adjust
training to compensate for skills mix because of a reliance on the historical training
needs analysis.

*The scope of work was not always defined at the activity level

- Work planning teams did not adequately evaluate the details necessary to perform the
work. SMVE involvement was found to be less than adequate due to deficiencies in
CHIPRC work management program requirements.

*D&D work packages were prepared with flexible plans and flexible controls

-This was a common historical approach to radiological hazard controls at PEP that did
not adjust with the shift to D&D work primarily due to insufficient level of detail in the
radiological hazards analysis process to ensure controls were task specific and
appropriate for the higher hazard level of D&D activities.

- Flexible packages also enabled decisions on how to do, work in the field and actual
controls being determined in the field by individuals not qualified in radiological hazards
analysis rather than through proper work planning. Due to an historical success on
lower level hazard activities, some PEIP supervisors accepted the belief that this degree
of flexibility equated to operational efficiency through timely completion of work.

- RadCon program management expectations were not clearly defined in process and
through training.

" Work was performed outside scope of the work packages

- Ineffective communication of CHIPRC management expectations resulted in some
workers not recognizing what constituted scope change leading to a failure to follow the
work package change process that required engaging Systems Engineering. Recent
work control and Conduct of Operations issues (events), some with radiological
consequences to workers, have occurred as CHPRC continues to implement
comprehensive work control and Conduct of Operations corrective actions to effect a
cultural change (improvement) within the CHPRC work force.

" Training and qualification of radiological work planners was found to be less than
adequate
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- A reliance on historical training needs analysis and SME experience and education led
to inadequacies in SME performance. Training course materials were tailored to the
expert-based system of SME reliance rather than formal instruction on the task of
hazards analysis and control.

PFP did not have a procedure on how to perform airborne radioactivity estimates for
hazards analysis and work planning

- Inadequate oversight of airborne analysis, reliance on SME (experience and education),
and a failure to establish RadCon program management expectations for airborne
analysis, including training and procedures were identified as contributing causal factors.

- The CHPRC technical basis document for workplace air monitoring did not address
estimating airborne radioactivity levels for hazard analysis and work planning. The
process required estimating airborne radioactivity levels but did not provide specific
methodologies for how to perform these estimates, relying on education and experience
for this effort. This resulted in continued use of historical standard operating practices
for "estimating" air quality which did not adjust with changing hazard levels associated
with D&D

*Engineering controls (containments/ confinements) were not adequately incorporated
to control airborne radioactivity and spread of contamination for some work
activities.

- RadCon Program management expectations were not clearly defined in process
requirements resulting in an insufficient level of detail in radiological hazards analysis
process, including RWPs to ensure controls were task specific. This condition led
enabled continuance of historical control sets that did not adjust with changing hazard
levels associated with D&D.

- The absence of specific direction/training on application of ventilation as an engineered
control created lack of awareness of the scope of facility expertise among radiological
engineers and a general misconception on ventilation specifics (i.e., point source vs.
facility) within RadCon Engineering. As a result, PFP project engineering staff was not
always adequately engaged in the radiological engineering of the work. RadCon
Program management expectations were not clearly communicated and not understood
by the workers. As a result, workers did not follow work package change process which
would have required engaging engineering to assist.

- There were an insufficient number of radiological engineers available due to ARRA
demands and the demands associated with allocation of CHPRC radiological engineers
across projects. This condition was exacerbated by the reliance on historical training
needs analysis and SME experience and education which led to inadequacies in training
course material and the training and qualification of radiological work planners due to
CHPRC reliance on SME experience and education.

*Radiological staffing resources were less than adequate to accommodate personnel
losses and planned accelerated decontamination and demolition work.

- CHPRC did not recognize need to establish / build resources.

37



Cause Evaluation CR-2011-2196

- There was a belief there were no additional CHPRC resources that could be utilized
without negative impact to other CHPRC projects.

- Availability of SMVEs was restricted nationwide.

"Failure to follow procedures and inconsistent AMW documentation of required
radiological hazard controls for work.

- Since contract award and through early 2011 several CHPRC issues and events were
related to deficiencies in radiological work execution. Between 3/29/2011 and
5/24/20 11, PEP noted a number of events which indicated that a potential negative trend
existed related to procedure compliance. This prompted initiation of CR-201 1-1707,
Potential Trend Related to Failure to Follow Procedure/Work Instructions. A Root Cause
Evaluation (ROE) Team was chartered to determine if common causes or underlying
issues existed for the recent events. Initial conclusions indicate the following root and
contributing causal factors:

" PFP Conduct of Operations issues were evident due to a lack of consistently
applied and reinforced standards for procedure/work instruction compliance in
the field

" Training had not fostered rigorous Conduct of Operations behaviors related to
procedure/work instruction compliance in the field.

" Previous actions to prevent procedure compliance issues had not been effective

" The PFP facility's technical basis for use of plutonium values as an indicator of when
to perform beryllium monitoring did not identify and evaluate plutonium-beryllium
sources, as a potential source of beryllium in the facility.

- Industrial Hygiene (IH) did not evaluate sufficient historical documents (e.g., FSP-PFP-
IP-003) to recognize the potential hazards from the Pu/Be spill relative to the technical
basis document correlating alpha contamination to Be content for Rocky Flats ash. This
document was available but not applied to work planning. As such, IH did not analyze
the alpha : Be rates associated with the Pu/Be source spill. The condition was
exacerbated by the absence of or inclusive Beryllium hazards assessment at the facility
level.
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ATTACHMENT 6: LINES OF INQUIRY

Problem Statement

Work activities at PFP related to the Radiological work planning process resulted in
airborne radioactivity levels that exceeded the maximum protection factor of the type of
respiratory protection used, multiple intakes of plutonium, and spreads of contamination.

Program Rad~on Manager L-Ols

1) In the recent RL Surveillance, it was noted that PEP did not have a procedure or process to
estimate airborne radioactivity. It was also noted that the technical basis at the company
level did not address estimating airborne radioactivity levels for hazards analysis and work
planning. What changes have been made, or are necessary, from your perspective to
correct this problem and are it limited to PFP?

2) The RL surveillance also stated that the External Dosimetry Procedure did not fully
incorporate the Hanford Technical Basis, stating that a HCND should be issued for
personnel who routinely have neutron dose reported on an HSD. What's your position on
this?

3) The RL Surveillance also identified technical errors and poor practices on number of
EDIRs. How did this happen and what has been done to improve performance?

4) The RL surveillance identified that PEP work place air monitoring results were not
adequately performed to ensure individuals likely to receive a CED of 100 mrem in a year
were appropriately monitored through the internal dosimetry program. What changes have
been made, or are necessary, from your perspective to correct this problem and are it
limited to PFP?

5) The RL Surveillance claimed inadequate training is provided for hazards analysis and control
development. What changes have been made, or are necessary, from your perspective to
correct this problem?

Radiological Engineers/Radiological Work Planner L-Ols

1) How long have you been assigned to PFP?

2) At what point do you typically become involved in the Work Planning process for a new, or
revision to an existing, work package or procedure?

3) How does that involvement start (i.e., who makes first contact with you regarding the need
for support on new or revised work documents)?

4) What does "Scope of Work" mean to you and where is the scope of work defined for a given
work document?

5) When do you interface with Engineering during your work planning efforts? How do you
determine if you need their support? What Engineers do you typically work with while
planning work?
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6) When do you perform an estimate of airborne radioactivity and what guidance/document do
you use to assist in that process?

If interviewee has been at PEP for more than 4 months, ask them if this is different today
than it used to be and why?

7) What is the purpose of the RWP? Do you write RWPs? Do you approve RWPs?

8) What is the purpose of the AMW? What information do you capture in an AMW?

9) When do you deploy engineered controls? What are the most common ones you use?

10) When do you prescribe protective equipment? How do you determine if it will be sufficient?

11) Who determines radiological hazard controls? What happens if your customer does not
believe your selected controls are necessary or appropriate?

12) How do you determine what information from an AMW belongs in the RWP or the work
document?

13) How do you know if your prescribed controls are effective?

14) Do you perceive any barriers that prevent/interfere with your ability to perform your job?
15) From your perspective- What aspects of the process need to be improved? What would you

do to improve them?

16) What aspects of the process are working well? Are the good things part of the procedure, or
ad hoc?

Radiological Control Supervisors L-Ols

1) How long have you been assigned to PEP?

2) What is your involvement in the Work Planning process for a new, or revision to an existing,work package or procedure?

3) Describe your involvement with overseeing the execution of field work and ensuring the
radiological controls are incorporated and adequate for the work being performed.

4) What does 'Scope of Work" mean to you and where is the scope of work defined for a given
work document?

5) Who determines radiological hazard controls? What are your actions, if any, when
radiological controls prove ineffective?

6) How specific are the radiological controls in work documents? Are you familiar with the
radiological hazard controls being used?

*If interviewee has been at PEP for more than 4 months, ask them if this is different today
than it used to be and why?
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7) Do you make radiological hazard control decisions? (if yes, have you completed the training
and qualification card for planning of radiological work?)

8) What is the expectation when work instructions cannot be followed as written and is this
expectation understood by the worker?

9) What is the purpose of the RWP? Do you write RWP's? Do you approve RWP's?

10) Do you perceive any barriers that prevent/interfere with your ability to perform your job?

11) From your perspective- What aspects of the process need to be improved? What would you
do to improve them?

12) What aspects of the process are working well? Are the good things part of the procedure, or
ad hoc?

Radiological Control Technician LOIs

1) How long have you been assigned to PEP?

2) At what point do you typically become involved in the Work Planning process for a new, or
revision to an existing, work package or procedure?

3) What level of involvement do you have in the initial planning of work or changes to existing
instructions?

4) What does "Scope of Work" mean to you and where is the scope of work defined for a given
work document?

5) What takes place when the work instructions do not align with the needed actions in the
field?

6) Who determines radiological hazard controls? What happens if you do not believe the
selected controls are necessary or appropriate?

7) Who is responsible for ensuring hazard controls are being properly applied? What action is
taken when they are not?

8) How specific are the work instructions and radiological hazard controls in work documents?

*If interviewee has been at PFP for more than 4 months, ask them if this is different today
than it used to be and why?

9) How do you proceed if you disagree with a hazard control or believe its application is not
adequate?

10. Do you have the training or qualifications necessary to perform assigned work tasks or
follow the procedures/instructions?

(if yes, what training is that?)
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11. Are work instructions written such that you recognize when field conditions are outside the
planned scope?

12. What is the management expectation when work instructions cannot be followed as written?

13. What is the process when in the field it is identified that the work can be performed
differently than what the work instructions direct?

14) From your perspective- What aspects of the process need to be improved? What would you
do to improve them?

15) What aspects of the process are working well? Are the good things part of the procedure, or
ad hoc?

Field Work Supervisor LOIs

1) How long have you been assigned to PFP?

2) At what point do you typically become involved in the Work Planning process for a new, or
revision to an existing, work package or procedure?

3) How does that involvement start (i.e., who makes first contact with you regarding the need
for support on new or revised work documents)?

4) What does "Scope of Work" mean to you and where is the scope of work defined for a given
work document? How do you know when you are outside of it?

5) Who decides what SMEs are required for work document development?

6) Who determines radiological hazard controls? What happens if you do not believe the
selected controls are necessary or appropriate?

7) What do you view your role to be in the work planning process? What do you believe is not
your role?

8) How specific are the radiological controls in work documents?

*If interviewee has been at PFP for more than 4 months, ask them if this is different today
than it used to be and why?

9) What is a Post-Job ALARA Review for? How about a Critique? How do you decide which
type of meeting to hold following an issue in the field?

10) If you believe a hazard control is not necessary or appropriate during a job, how do you
proceed?

11) From your perspective- What aspects of the process need to be improved? What would you
do to improve them?

12) What aspects of the process are working well? Are the good things part of the procedure, or
ad hoc?
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Nuclear Chemical Operator (NCO) L-Ols

1) How long have you been assigned to PEP?

2) At what point do you typically become involved in the Work Planning process for a new, or
revision to an existing, work package or procedure?

3) What level of involvement do you have in the initial planning of work or changes to existing
instructions?

4) What does "Scope of Work" mean to you and where is the scope of work defined for a given
work document?

5) What takes place when the work instructions do not align with the needed actions in the
field?

6) Who determines radiological hazard controls? What happens if you do not believe the
selected controls are necessary or appropriate?

7) How specific are the work instructions? How specific should the work instructions be? How
much flexibility is needed in work instructions?

8) How specific are the radiological controls in work documents?

*If interviewee has been at PEP for more than 4 months, ask them if this is different today
than it used to be and why?

10) If you believe a hazard control is not necessary or appropriate during a job, how do you
proceed?

11. Do you have the training or qualifications necessary to perform assigned work tasks or
follow the procedures/instructions?

(If yes, what training have you completed for this?)

12. Are work instructions written such that you recognize when field conditions are outside the
planned scope?

13. What is the management expectation when work instructions cannot be followed as written?

14. What do you do when it is identified in the field that the work can be performed differently
than what the work instructions direct?

15) From your perspective- What aspects of the process need to be improved? What would you
do to improve them?

16) What aspects of the process are working well? Are the good things part of the procedure, or
ad hoc?
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Work Planner LOIs

1) How long have you been assigned to PFP?

2) At what point do you typically become involved in the Work Planning process for a new, or
revision to an existing, work package, work instruction or work procedure?

3) In your role as a Planner, how does your involvement start (i.e., who makes first contact with
you regarding the need for support on new or revised work documents)?

* What SMEs are contacted to initiate work planning?

4) What does "Scope of Work" mean to you and where is the scope of work defined for a given
work document?

5) When do you interface with Engineering during your work planning efforts? How do you
determine if you need their support? Does the level of support provided meet your needs?
What Engineers do you typically work with while planning work?

6) Who determines radiological hazard controls? Are the controls used always necessary or
appropriate? What do you do if you do not believe a hazard control is needed?

7) How do you determine what information from an AMW belongs in the work document?

8) What do you view your role to be in the work planning process? What do you believe is not
your role?

9) From your perspective- What aspects of the planning process need to be improved? What
would you do to improve them?

10) What aspects of the planning process are working well? Are the good things part of the
procedure, or ad hoc?

11) How specific are the radiological controls in work documents?

* How are things different today and why?

12) Are you involved in Post-Job Reviews and Critiques associated with a work document that
you supported? What is the difference between these two types of meetings?

13) What prompts you to involve an SME for changes to existing approved planned work?
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ATTACHMENT 7: CAUSE EVALUATION CHARTER

CH2MHILL
INTEOFFIE M MORA DUMPlateau Remedlaton company

I Il-SHS&Q-003

Date: July 20, 2011

To: M. J. Berkenibile, H8-

From: T. L Vaughr(.i resi o afe , lfli7,S-curity & Quality

Q 'Del ecchio, Vice President 0 P Closure Project

Subject: ROOT CAUSE EVALUATION TEAM CHARTER: CONDITION REPORT
CR-201 1-2196

Purpose
The purpose of this memorandum is to direct you, as Root Cause Evaluation Team Leader, to
perform a root cause evaluation of the condition described in Condition Report (CR) CR-201 I -
2196, The Radiological Work Planning Process at PFP.

Problem Statement
Work activities at PFP related to the Radiological work planning process resulted in airborne
radioactivity levels that exceeded the maximum protection factor of the type of respiratory
protection used, multiple uptakes of plutonium, and spreads of contamination.

Background
On July 7,2011 CHPRC received RL, Surveillance Report S-I1 -SED-CHPRC-PFP-002 (IlI-
SED-0 124, 1 103433A). The Surveillance identified one concern, 12 findings and four
observations. The Conern (S-il -SED-CHPRC-PFP-002-C01) documented in CR-20 11-2196,
was screened as "Significant" on July 12, 2011.

Expectations
The evaluation will be performed in accordance with procedure PRC-PRO-QA-052, Issues
Management, (latest). The team will deliver a report documenting the evaluation to the PFP and
SH-S&Q Vice Presidents. The report will bc considered complete upon our approval and review
by the Executive Safety Review Board (ESRB). The evaluation will be performed in an
expeditious manner with a target completion date no later than August 4. 2011. The target
completion date shall in no way compromise the quality and thoroughness of the evaluation, The
conduct of the evaluation shall be given the highest priority by team members and by all the
personnel from whom the team needs support. The team is expected to provide near full-time
attention to this evaluation, until complete.

Root Cause Evaluation Team____________________
Responsible Manager (Project) Curtis Bean
Responsible Manager (Program) Tom Bratvold
Cause Evaluation Team Leader Mike Berkenbile
Cause Evaluation Team Members Kori Escujuri

Theodore Jarecki
_____________________________Patty Pechin
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CHPRC Condition Report Form Page 1 of 3

CHPRC CONDITION REPORT FORM
Status: Verification CR NUMBER: CR-201 1-2368

Issue Identification and Processing

Initiator: Initiating Document: Date Identified:
Woollums, Scott S-i 1-SED-CHPRC-PFP-002- 7/7/2011002

Title of Issue:
PFP Technical Basis for use of Plutonium Values

Description of Issue:
002: The facility's technical basis for use of plutonium values as an indicator of when to perform beryllium
monitoring did not identify and evaluate plutonium-beryllium sources, as a potential source of beryllium in the
facility.

During review of FSP-PFP-IP-003, Radiological History of the Plutonium Finishing Plant (1954-1997), the
surveillance team noted on page 20 of the report that a spread of contamination from a plutonium-beryllium
source occurred in 1981 in room 236. This source of beryllium was not evaluated by the facility in the
development of their beryllium monitoring program.

The additional technical staff brought into PFP had an additional benefit of supporting resolution of worker
concerns in the beryllium monitoring program. When the additional source of beryllium contamination was
identified by RL, the additional staff reviewed its potential impact on the PEP beryllium monitoring program.

Immediate Action(s) Taken:
None noted.

Recommended Corrective Actions:

Initiator Comments:
The responsible manager is Curt Bean.

Associated Files
CA-i -ChangeActionee~pdf
GloveboxPuNDAvs.BeCalculations -9-1 2-201 1 .pdf
S-i 1-SED-CHPRC-PFP-002.pd~f
TEforPuandBeTE-PFP-1 0-002-0.pdf

Issue Significance, Analysis, Extent of Condition, Action Assignment, and Closure
SinfcneLevel: Date Submitted to Responsible Date CAP was approved by Responsible

Sinficac Manager: Manager/Delegate:
OFI7/28/2011 - Bean, Curtis K 8/11/2011 - Gibson, Shawn A

rORPS r_ Compliance Determination F NTS
Significant Level Justification:

This issue is screened as an Opportunity for Improvement (OFI).

As an OFI, the issue needs to be reviewed to determine the appropriate action (s) to be developed for
improving the subject condition. This CR will track those actions to closure.

PLH
Assigned To: Dt sind

Extent of Conditions:

Causal Analysis Method Used:AnlssCmetoDa:

http ://prc.rl.gov/prccrrs/Report-IF .aspx?issuelD=21124 9/26/201 1



CHPRC Condition Report Form Page 2 of 3

Analysis Results:

Trend Codes:
0S0701 - CBDPP - Program Management

Cause Codes:

PAAAJ851 Citations:

ISMS:

Corrective Action Items
Action #: Actionee:

1 1 Hess, John W
Action Statement: Due Date:

Revise beryllium hazards assessment/technical basis to document 9/14/2011
alpha:Be expected ratio associated with PuBe source spill.

Closure Requirements:
Provide a closure statement describing what was done to resolve the action. As objective evidence, provide a
copy of the revised beryllium hazards assessment.

Action Taken:
The uploaded document "TE for Pu and Be (TE-PFP-10-002-0).pdf'
contains deliberately conservative calculations of potential beryllium to
plutonium rations potentially present in PEP glovebox systems. The
basis for deciding which glovebox systems at PFP potentially contain
beryllium contamination is found in "QUO" HNF-21 777 (contact
Actionee if need to review document).

Until recently, no actual high-contamination beryllium wipe samples
have been collected from PFP glovebox interiors. Analysis of these
recently collected samples show that the calculated values assumed in
TE-PFP-10-002-0 are conservative in all cases.

Completed Date:
A summary of the beryllium to plutonium relations from interior 9/12/2011
glovebox sampling is contained in the uploaded document "Glovebox
Pu NDA vs. Be Calculations_9-12-201 1.pdf". Ratios in this document
are shown in dpm alpha per 0. 1 ug/lO00cm2. All analyzed values are
greater than the dpmn per surface contamination limit of 6.95E+05
dpm/0.1 ug beryllium as calculated in TE-PFP-10-002-0.

As more beryllium wipe samples collected from PEP glovebox interiors
are analyzed, the beryllium to plutonium relationship calculated in TE-
PFP-10-002-0 will be re-evaluated. If analysis of beryllium samples
indicate TE-PFP-1 0-002-0 is insufficiently conservative in its
assumptions, this Technical Evaluation will be reconfigured
accordingly.___________ _____

Ation Approved By: Action Approval Date:
Day-Phalen, Cynthia L 9/13/2011

Action #: Actionee:
2 1Bean, Curtis K

Action Statement:I
Review CR and determine if it is adequate/ready to submit to RL for closure Due Date:
verification. Contact Issues Management for any changes needed to the CR prior to 9/27/2011
closing this action. J______________

Closure Requirements:
Closure statement in CRRS indicating results of review (i.e. CR is adequate and ready for RL closure review,
or additional actions have been added to CR to address the issue). Provide objective evidence if applicable._

Action Taken: Completed Date:
The PEP Radiological, Hygiene and Safety Director reviewed this CR and determinedj 9/20/2011
that it is ready for RL closure review.

http ://prc.rl.gov/prccrrs/Report-IF .aspx?issuelD=2 1124 9/26/2011
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Actin Aprove By:Action ApprovalActin Aprove By:Date:
Gibson, Shawn A 9/21/2011

http://prc.rl. gov/prccrrs/Report-IF. aspx?issuelD=21124 9/26/201 1


