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Plateau Remediation Company

PO Box 1600
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> Plateau Remediation Company 99352

August 16, 2011 CHPRC-1103433A R1

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-AC06-08RL14788 ~-TRANSMITTAL OF SURVEILLANCE
REPORT PLANNING AND EXECUTION OF RADIOLOGICAL WORK (S-11-SED-CHPRC-
PFP-002)

References: 1. Letter, J. C. Connerly, RL, to J. G. Lehew 1lI, CHPRC, “Contract No. DE-
AC06-08RL14788 — Transmittal of Surveillance Report Planning and
Execution of Radiological Work (S-11-SED-CHPRC-PFP-002),” 11-SED-
0124, 1103433 A, dated July 7, 2011.

2. Letter, J. C. Connerly, RL, to J. G. Lehew III, CHPRC, “Contract No. DE-
AC06-08RL14788 — Plutonium Finishing Plant (PFP) Conduct of
Operations Reactive Surveillance,” 11-O0D-0029, 1103431, 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 II 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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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 11 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 111
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:

Usngame: 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, 1II
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CORRECTIVE ACTION PLAN AND EXTENT OF CONDITION REVIEW FOR
S-11-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-11-SED-CHPRC-PFP-002-CO1 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-2011-1707, “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-2011-1810,
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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-01, CC-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).

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-01. 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-2011-1810 to initiate the common cause analysis.

» PA-05: Implement the preventive actions identified by the causal analysis performed in
response to CR-2011-1707.

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-2011-1707. 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) O 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.rl.gov/businessobjects/enterprise 115/InfoView/scripts/documentXML .aspx?token=
&cmdP1=untitled*310502530*0***&cmd=askView&cmdBlock=all&cmdP2=
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1.0 PROBLEM STATEMENT AND EXECUTIVE SUMMARY

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.

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-2011-1 707,
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-01 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 proces's
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-01.

| PA1: 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 PA1).

¢ Definition of verbatim compliance.

e Expectations for Workability Walkdowns.

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

e Review of stop work responsibility.

e 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:

e New requirements for compliance with written instructions (see PA1).

¢ 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.

e The importance of maintaining independence.
Expectations for Workability Walkdowns.

o Review of requirements for review of written instructions prior to
performance of work in the facility.

¢ Definition of verbatim compliance.



ROOT/COMMON CAUSE ANALYSIS REPORT CR-2011-1707

2.0

PA4:

PAS:

PA6:

PA7:

PAS:

PAO9:

e 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.

Revise PFP SSO procedure, FSP-PFP-5-8, 2.6 to:

o 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.

e 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.

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

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

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

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.

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. '

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-11-OOD-PFP-002, Use of Technical Work
Documents (TWDs), resulted in one Concern and four Findings:
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S-11-O0D-PFP-002-COI:  Formality of operations during use of TWDs at PFP is not
consistent and this results in inadequate performance.

S-11-O0D-PFP-002-FO1:  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-11-O0D-PFP-002-F02:  During doorway opening reconfiguration for room 179,
ARA controls were not implemented as required by the
work package. [OA-373791]

S-11-O0D-PFP-002-F03: A technical work document limitation about qualified
personnel was not complied with during glovebox
decontamination activities. [OA-374011]

S-11-O0OD-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-2011-1707, CHPRC Safety,
Health, Security, and Quality initiated CR-2011-1810, Common Cause(s) of Work
Control and Conduct of Operations Issues which 1dent1ﬁed a similar, programmatic issue
that affected all CHPRC projects.

HISTORICAL REVIEW
During the past year the issue of procedure compliance has been identified several times
as a significant problem at PFP. Two of the higher level CRs which address the issue are:
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e CR-2010-1447, Management Directs Safety Stand Down and Curtailed Non-Min
Safe Activities at PFP.

e CR-2010-2424, 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-2010-
1447 had not been fully 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 PFP 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 PFP
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.
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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 of performing work."

Actions were developed and implemented to address these root causes. Selected actions
of CR-2010-1477, CHPRC Work Process Discipline and CR-2010-1658, CHPRC
Failure to Meet Minimum Safety Performance Requirements were also cited as
addressing some portion of RC1 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-2010-2424 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-2011-1176, 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-2011-1707.

ASSESSMENT PERFORMANCE

4.1 CHPRC Assessments »
The RCE for CR-2010-2424 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 (IEP) 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:

"CC1: 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 CC1 of CR-
2010-2424 were as follows:

CR-2010-1477, Action 12: "Evaluate the 5 (part 5 is applicable to CCI )
recommendations in Section 7.0 of the RCA from action 10 (of CR-2010-
1477) to determine that causes in the report are addressed and what

additional corrective actions need to be developed and tracked through
CRRS."

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-
assessment 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.

DOE Operational Awareness and Surveillance
S-11-O0D-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 TWD for 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
confirmed 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 0630 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 2362,
bottle cart failure and high levels of radioactive contamination
Jfound 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 identification 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
qualified 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 (CRRS)
database and identified instances of TWD noncompliances
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-11-O0D-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-11-O0OD-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:
e Shawn Gibson, PFP Issues Management Specialist
Cause Team Members:
¢ John Carranco, PFP Deputy Project Manager
Pete Owen, PFP Conduct of Operations Manager
James Brack, 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 "in 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.

10




ROOT/COMMON CAUSE ANALYSIS REPORT : CR-2011-1707

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:

A3B1 - 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.

A3B2 - 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.

A4B1 - 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.

11
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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, A5B2, 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:

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

e 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.

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 barriers which are set in place through the
communication of management expectations for compliance with
procedures. It focuses on how effectively management communicates its

12
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expectations, verifies expectations are understood and implements actions
to correct behavior inconsistent with expectations.

PFP 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-0821, 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

e 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-589, CH2M Hill Plateau
Remediation Company Procedures; PRC-PRO-WKM-1211 S, 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

13
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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-2010-2424, 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.

14
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5.2.2

5.2.3

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-0821, Conduct of Operations
Discussions During Workability Walkdowns
Defined Roles in Procedures/Work Instructions
Discussions at Pre-Job Briefings

® & & ¢ o o o o

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.

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:
e Work Control Procedures
FSP-PFP-0821, 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.

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 PFP 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 PFP 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 [, Why Tree Analysis.

o 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:

o 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.

o 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.

o 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.

Why Tree Analysis Results

The Why Tree Analysis looks at this issue from a different perspective but
reaches essentially the same conclusion. ATTACHMENT I, Why Tree Analysis,
describes the logic flow which answers the question: "Why have PFP work teams
not demonstrated consistent adherence to management expectations to perform
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-2011-1176. 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.

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.
(A3B2C02, 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.

Root Cause

RC-01: PFP Manégement has not effectively implemented expectations for
procedure compliance or consistently verified expectations for procedure
compliance in the field. (A4B1C01, ISMS CF-1 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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5.6

5.7

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.

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. (A4B1C06, 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. (A4B1C09, 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.

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-2011-1707, CHPRC SHS&Q initiated CR-2011-1810, 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-2011-1810.
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6.0

' CORRECTIVE ACTIONS

The RCE team discussed and identified actions to address RC-01 and CC-01. 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-2011-1176 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).

PA1 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. PAS will define the
proper location for including these new requirements in training, and PA6 and PA7 will
implement the recommendations of PAS5. 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

PA1l
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
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

22



ROOT/COMMON CAUSE ANALYSIS REPORT CR-2011-1707

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 PA1).
» Definition of verbatim compliance.
o 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:
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 PA1).
¢ 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.
e 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:

o 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 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 SSO procedure as evidence.
Actionee:
Ken Walker
Expected Completion Date:
8/31/2011

PAS
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

PAS

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 perform
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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7.0

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

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).
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-2010-1477, CHPRC Work Process Discipline.
CR-2010-1658, CHPRC Failure to Meet Minimum Safety Performance
Requirements.
CR-2010-2424, 10(2b) SC-2 (R) Occurrence - Work Management and Conduct of
Work Performance Recurring Issues at the PFP.
CR-2011-0795, 34(3) SC-3 Occurrence: Materials Moved through Door 109
without Implementing Periphery Confinement Controls.
CR-2011-1091, TRU MIXED waste package labeling discrepancies.
CR-2011-1176, Contamination in Rooms 230-C and/or 235-B Led to Positive
Nasal.
CR-2011-1201, Exiting contamination area (CA) with PPE (one full set).
CR-2011-1208, Boundary and Posting Violation.
CR-2011-1211, MOP: Waste Packaging Instructions did not Address Correct
Work Package.
CR-2011-1213, Cam Alarm While Loading an SWB in Room 146.
CR-2011-1224, Contamination in Room 263 Duct Level.
CR-2011-1233, Work Package Instructions were not Followed and were
Incomplete.
CR-2011-1327, Ergonomic Hazards Associated with Transferring Waste Boxes
JSrom Duct Level to First Floor Have not Been Adequately Addressed.
CR-2011-1340, AIR SAMPLING RECORDS DO NOT CONTAIN ALL
REQUIRED INFORMATION.
CR-2011-1342, AIR SAMPLING RECORDS DO NOT CONTAIN ALL
REQUIRED INFORMATION.
CR-2011-1351, Work Package Requirements Not Followed,
CR-2011-1352, Issues with Work Control Boundaries and PPE.
CR-2011-1353, Work Package Clarifications
CR-2011-1414, OVERDUE ANNUAL REVIEW OF TECHNICAL EVALUATION.
CR-2011-1493, ALARA Management Worksheet Revisions not Incorporated in
Work Instructions. ,
CR-2011-1494, Last Minute Changes to Radiological Work Permits Continue to
be Observed.
CR-2011-1498, Out of Calibration Rotameters in-service at PFP.
CR-2011-1620, Missed Work Step Involving Airborne Radiological Area.
CR-2011-1622, Work Package Compliance.
CR-2011-1663, Number of Qualified Personnel Performing Aspigel Procedure
Didn't Match Directions.
CR-2011-1707, Potential Trend Related to Failure to Follow Procedure/Work
Instructions.
CR-2011-1810, Common Cause(s) of Work Control and Conduct of Operations
Issues.
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o CR-2011-1909, Five Instances of Specific Administrative Control Combustible
Control Requirement Non Compliances were Identified.

. CR-2011-1924, Potential Breach of Hazardous Energy Control Boundary During
Maintenance for Exhaust Fan 1/291-Z.

. CR-2011-1939, Tagout Authorization Form Block 12 Not Signed.
CR-2011-1957, Maintenance was Performed Without Installing a Chain Vice as
Required.

. CR-2011-1989, Respiratory Protection Cartridges Used Were Not The Type
Required By The Work Package.

o FSP-PFP-0821, Conduct of Operations

. S-11-O0D-PFP-002, Use of Technical Work Documents.

NOTE: The Associated Files and OAs for each CR were also reviewed.

28



« SIMSSI UED 2[L0q A4}
0} asuodsa 3 YIRL 0} PARIGL Sem (PIYORTIE) 90| - £ 10T-HD) 'UOFULIOJUS 210UI JO] IA0QE UORIVS UOISSROSIP 305 “SHED S[1H0q U 35T Ul I[ISTYM I} JO SUOISIOA {[2 1DACD JOU PIp SUOKIDNKISUL YoM 3|, "ULIR[E JNSIYA © SUIIEISUN UOLLM SUOHINISUL YIOM MOT[0) 10U PIp 330 V,,
apdiuoou]
:SmO[j0j S€ S1 W00 dy10ads 24|, 2RdUI0ouT 3U0m PUE PAMO[[0] 10U A SuoROUIsSLY dBmjoed pom,, ‘Supul] ‘ySL6 Rquinu onss] :uodas g ut Burpuyy Buimoljo) o sIssppE (YD) 210M Pue PoMO[[0] Jou “ny
uodayy uonIpaoy sy “odu oy3 vy Fuiputy ouo sem 3G -] |02/ B0 (1) 3neuasaidoy Aioed (ddd) WELd Sumsmur] wnmoinld 8 £q ponsst sem , ddd 12 Hom StV Junpeng 0§ Yom dois, ‘LOLIE-YQ Modas (Y ) ssauaremy reuoneido (H0Q) A3wug Jo a L/p/p | 23em suononnsu) d3exoed pom EEZT-TI07-90
R Y 10d VO/VHY 9Psxoeq 2§-pET JO [|8 parsod WOS W 18U 1Y 9T WOON UE Seare J0ofy
PUE S{{8) PUEY JBIS PUE SUILEZZOU ALMIIE]S 24 UO PUNOS UAIY} AdM UOTIBUILIZILOD JO SEAIR SSYUNY “Hdd U0 PRIRISP 1am wdp H(09< JO S[9AS] UONBUILIEINOD ‘BUNIXD 210Jag ‘SIASIUED [RINIIYI AQ YHM SPOCY YJVJ FULIEIM SRM WEI} YIOA, "UOHBUILEIUOD JO UDLORP OU U
ponsas sadeyoed A15eM |[E JO SAIAINS. PUR oM FULINp }10M 0) Joud KA “Jusumeiuoo 3uq 940[3 € WM Sulsed ¢ ¢ 01 Suruomsues Juised 9 JO UORISS € Uo suonwIdd Sumn auy 1ojsuen Sulmoyad sem (6 19J) M0 YIS ABP ‘¢97 WOy Ul 1oM YOE/VIY Suung
Areunung
‘PoYONpAIOD Sem GOf-1S0d [BULIO) v ASAMS/Anud [euonppe Supuad smels vy uo peseld usaq aary soovdsie PAloRLJe [[V “I[qEIRISP UEBL) SSI] OS[R AI0M SAAINS [BSEN I[qEINIRP AT
uey) S| {[E 253Mm SAIAINS bx pue p pun 31am | PRIy vy v uo pauuopad Suldq Sem YoM SIYL “Jdd U0 PAUIACISEP 213 Widp 000'009 01 AN jO SPAI] UCLEUIWEINOD *ZG-pE T JO (1943] 1onp) £97 wooy ur widsAs durdid Jo jeaowas Juung 11/9/¢ | 19uQg £97 WOOY Ui UCHEUIIR)EO))
‘2|QEIORNIP UBT] SSI] S{BSEU [[8 PU¥ D Possed ‘Ueajo paAIAIns asm [puuosiad |y “uonoojosd ‘9p| Wooy Ul GMS
Kiopendsa) uo am [[€ PUe UOnN|0A3 YoM Yy pouusid e sem S, (NI 009-002 APRIswit Add uo 1943] m0] pey [Putiosrad ¢ JusttoAow Fuq 2)seMm U3 Bulinp PoYIERIq Sem Seq INSeA V 9] WOCY Ul GMS ¥ BuIpeo] fIym pouLBie VD ¥V 1310744 ue 3upeo] JjIym Uusly we)
'99L6 anss! ‘8L9E-VO Hodas 4 do Adseug jo LEN
" POY0RLI00 Wal) 13 PUE SINSSI Y} SSUPPE Pjnom Koy pres oym Jauueld U1 pue S SY) YiIm pax[e], ‘93eoud Som 10000 A} SSAPPE J0u PIp uononMsu) Surdesiord S1SEM Y3 el PUNCY SEM I ‘SJUSIINDOP SY) BuImaIAI U,
LE00 Jaquiny anss| m.:v_:.m Jusmojjoy ays sassasppe (YD) HoddY uonIpuo) S, BaysIom JOW
oY1 ur wawaaocidui] soj Ayunpoddg ue pue nwE_uE._ om) auom YL *§ [OZ/b/p UO (OSS) 9A198qQ K1osiasedng 1o1uag {4d) el SUIYSIUL] WINUOIn]] & Aq PINSSt SBm SINTATIOR }ioM put qof 91d, *100-1107-40-JOW ROUSHOM (JOIW) weidard uoneAlasqQ wswadsuepy 2Zwyoe YoM 10010
SSUPPY 10U PIP SUCHONNSU] 3:0 v:E (1)
“UOIHPUOD Y} PAJIALIOD IABY USYE) SUOHIOE IJRIPIUILT Oy} SE A[LQ PUL] € SB PIUIAIIS DJON 11/9/% SuiBmyoeg A1seM (dOW
“JENPIAIPUL QIBS 10 AeP SWIBS JO §]60 WOY SYY JoUd JUNFRY “PIULIOUL Sem WOAA
‘PUNO} SBM UOREUIUITILOD OU PUE POADAINS Sem VEY YO O Ol Jorq PaAow pug ) 3y Bupixa A[ate[duios 21050 poddo)s sem [anpiatpu] “Fdd JO Ws |in € Sulieam IS M VERY UE 01 v € woyg poddars opyodid € *[19 wooy GZ-9€LT W 051 ARIeuiixaidde yy
(Alug puasp)
'SUOKOR OIBIPOAUE POTEIS U} BIA PISSMUPPSR M INSSL A} 58 AUQ PURL] S8 PIUIIIE AN 119 uonejolA 3upsod pue Arwpunog 0ZT-TI0C
pauaddey 1 uaysm (IPIs UBI[R) VA 241 18 SuspuEss sem J]d 24} pue ‘Ipeilt sem Anud j0oqdof & ousdeuepy UoOpey
0} 9pEwW 2U3A SUONEOYNON 'PIIOIOP SBA UCHEUIRIEUOS OU PUB VE 43 POPA[oUI AR ) () JUOP MM SAAING "Y7) A3 OJst YIeq 0F PuE WIN 0} POPIU 34 PUE YEY Y1 Bl Sutpue)s sea 3y Wiy pjoj | 2a0ul 01 jou saygadid Iy) pojoruIsus UB AUy 1940 PAYjem | SN B IY ‘(198 [In au0) Gdd M nL)
“(pooy sy snuir) Jdd JO 1S [N SIY Y vy 243 ut zonyadid 3h pastiou pur paYoO[ PUE pOWINY | AWN TRyl TV VY S1 0wt paddas uayy pue Addod ay1 yiim 193] % SpURY SIY pokoans pey Jonysdid isay) Sy 'ZH9 WO 9AR3| O) Apeas Bued axom sy odid 7 W'Y S1i6 WV 11/9/% (VD) 821 UOHEUIWIEIU0D BUNIXY =
“TIOT/6T/E U0 PRy S8 2nbuo ¥
“pouapo sem Sujduies KesSEOLG "SIUNOO JEIWS |ESTU [9A] MO] JANSOE POMOYS [ENPIAIpUS [eseN
JUQ "SIBIWIS [ESEU PIAIIII STENPIAIPU] 6€ “1€30) U] “JNUNOS 2y} 0} 183502 [ENPIAIpUT due KkOX JqY P umy) $59] 220m [PUUoRId U0 SA9AINS [8OI30[0PRI [TV VYV Paisod uotj) sem (S0 | ) 9oedsite 1)) PuR PAIE POIIGLE ) POIENIEAD [JBUORKG A0 O} po] g-$€T J0/puR (ueogmudig)
“(1oured 9y 940w 0) 1D S8 YOI 1OYSET Y 0O widp NS O dn pus ‘510409 2043 pUB 598013 2dd 10 wdp Yg-i7) PAINOID SEM UOHFUIUIEIN0D ‘G £ PUE DOET SO0} UoM15q PUB p~H XOGRA0ID) 01 xou [atred [o0ys/sajBIxd] ¢ JO [eAous Samol[of ‘I 10Z/SYE VO [ 24% Jr0£7 SWooY U BowRWWRuO) SLT-TITED
sotouedasosip Suifaqe) nw)
", SDUIRIUO7) 21SEAY POTEIS JO UONIIAASUL, ‘SH(-000-dVZ YIlM IDUEPIOOR UI SEAY JUIWITEURI JISEA, Y TOUTD) 941 JO suonsadsus Apjadm 3ys 0 aoueunopad aiy) Sump 194SEI8P AI0JU2AUT SIURJU0D 2ty 0} SITKIRARIOSIP Bulaqe] Yiim patou a1am switap 3Feqoed ajsem adngniy 11/0€/€ 23ejoed isem GIXIN VAL T601-1T07-90
“PIUPOYS Sem anbyus Y
‘QHI9E VO 1 POYHIUOPUI UONEBAIISGO Y4 T ) SSUPPE OS[B [j1m GOIA PONLIORd 3G ([ BORIPUOO JO JUSIXI UE SISAJRUR [BSTI8D 243 LI UORIUNLI00 U
‘Januoo siseq A1§es Y5 o1 i PIIdiN00 10U PEY ABANSE IY) 1R PAITULIRRP SEA Il PUE PAUSALICD SBm BuNos v ‘undeq sem uonedNseaus [eniul pue (WO'S) W3suei suoneRd) ciw ag eoc_x:- YAML mec.c_ 108
i 20uBndinos i} Sus YR JOUUEN € U} PORPU0D USdq 24w Jou Aew Aance | [0%/1/€ 9 1ep peonsenb y( oy (vQ) Amoqny uSisoqacuifug waiss B 4G [{(7/¢/E U0 HOM JE[RINS J0f SO0 UORRINUSA JO MITAGS ¢ SuLinp p HIPUOO [er d sy, sjanuo)) Juusuynoy) Aydusg
Funuow(du} mogie 601
300(] YBnAIY POAOK SRR

sﬁmedx.ﬁ?ﬁ&ﬁﬁ?%aiazgzNESZ_ _8 S uo..s..u_._a_
Ddd ‘€££10-01Z¢ 3wyoed as Jugy i

SE (F910-GFS-01) (UTS) $edoY VONEV[BAT ARJES JO SIONHOD WRWauLeD ARGdUag ) Bunuaisajdl

Ao 601 J00(1 o (U d) Z-9ET QIUE SfEwsieus pAG BUY0siad ‘FLOLSIIPON

(D woay) aussy jo uopduasaq

U0 £05 (E1¥E

3PLL

(ueoyudis)

L)

SUORIPuo)) JWIAY Jo uopdLIdSI(

V INFAWHOVLLY

LOLT-T10T-4D L¥0dTd SISATYNY d51YD NOWKOD/L00Y




110%/11/10 9np sem Hoday siseq [EoNmoa L, pue UoNEn[Eag [enuuy SuLiouop 11y 2001hHOM did “t-800-90-ddd-dL NOLLVIYIVAY
TVOINHOAL 40
“UOJSIARI/MIIAA] |ENULIE S)1 S0] SAPIAAC SIE JERI( 1 JSUOSIEN[BAS |BIUYL £ 52y ddd /8% | MATATY TVONNY INAUIAO 4
ANIATOR 0M POJEIA IO} FoED 0) 0ud POPUdLLI 10U PUT WAANDAL SR AJSIIES 0} LA SI OISSIISTP AIATIOR JHOM JEQII A pue AIRJES |ELISTpU] s P 1P Sea dats uONEW] YoM SIYL “d3d JO e [RNUIO YINOS AR UL PITE30] 198S I 18U UONESRY € O
d4d JO BATE 1SIMTINOS ) WAL Y001 AB0J0%3 340U 0) YIPHO} © JO 05T A 01 Joud paR|dilios 10u Sem UONTIAT] SO SIYL “YIPHOJ € BUIA0AT Yi0m 0} J0Ld UMOPY[EM 0] P 9q 0 Awjeg euIsnpuf sasinbos O ] §0-01-ZT 3AQUIMU WSUMOOP Yo ut -7y dajs om (€
“soquny suoneado 19[zznd ojul %oo| [{14 [ENRWIAIAYT PIYSHGNSS 51 9)1d spiods aroym pue spods gim pojercosse pinby Jo Junowe A U poseq Onwm S} WOy
uonEnjesd jeuonippe aumbar Avaz uoneo0) Aqreau € e pofsd pue usp dn Sunjons wayy s1iods PAPISUOD 0 WAL 1Y) YO Ja[ZZ0B S WO [BLIEUS e PLITUIPY SEM It UONISOSIP Syesupt 21000 Bu 290 fcuo)) | 1aug ddd @ gim Buppeads qmm (2
‘Osj 350 STY) J0j PRIRdX3 9q PINOM SIAOS BONRIGIA-IIE HE PNEIS AL HI S4LL 99149p Buioedwo? [105 IO JWOS 10 JOXORYM-[105,, E §€ Yons mbe 1q10 2ul 9y s340[8
UOTRIQIA-IE 3} 10§ PdU 3Y) JO HI POUONSSTb Y L], SOA0[B UOEIQIA-TIUE 123 ‘SONIANICE [EAOWL 100p/|[Ra BuLinp 51003 Jmod SumEdo Uy, ‘2)81s 0 U0 5908 1f “SPIEZRY VIO PuE UOUIQLA [00) 1mod Furpngout SPIBZEY oF Fpom 1P £1°1'p dors spop (1
"UOHBALISQO PUOSOS I} SSWMIOP Y) S1Y] SUCHEAISGO
o) pug Suipuy U0 POHIAP! VO SIGL “PMOd Areiodita |, d:id 10§ UCLEISqNS [BILIVF HROS Iy JO LONEHRISUL AL pim patel AN pox Butpuedas (povy £889¢# 1Y) woday (VO) V [euonesadQ we ponnuqes (34) A% | nmmq_u"" “MAW M
“AJEPImOq 320M AU} UF UIOM 3Q 03 PIAIISQO SBM T dd JudtsIsuoou] 'sados AIEptmoq 19pun Bunjonp PoAIISqo 19 jauL0sIad "Jdd adosd pus vorssiuiad
O SIUEPUNOG [OIUCS oM SULIBILG PIAIISGO AIM [PUT0SIOd POZIOINELY) H0M JO MEIS 24} 0) 0K PIUSTIGRISS J0U 319m SILLPUNOE "PIAISA0 2w SANSSE WA PRY 341 W sownp) Ajdnjmu pue qof-asd 3uj) Ut possnosIp 2am ddd pannba) pise SILEPUNOY [041100 oM
“UOKIBAIDSGO JSIT ) SWSWNOOP YO SIYL "SUOHBAISQO
om) pue Bu1puy Suo POYNUIP! VO SHLL “0mog Amoduis |, J.id 103 BOLEISGNG [EL1)00[T (HROS 1P JO Lol L3 s el IHARSE YoM Bulp Py £889¢# 1) nodoy (vO) v (guonerd( ue pouy (da) 9a1 day A3 304 V
- ZSEI-1O0TUO
-3usi3AH TeLsup] sod 2)a10u00 Suunod FUA[OALT Y1om 10 paunbal S8 UONENS Ysem 343 JO JUINGE A JOUS JOU SIOP SIY, UOHTIS YSRM 242 ue se 5])0q Ysemaks 3dK) aple 1821) € 10j Npard Funye) s1 s dpom 3y (¢
-apen 131e] sesm S3URYD PO B PUE §] OY) Y3LM POSSTOSIP SM A FYL 19y ‘9Fmpord Y10m W PoEIs SE S9A0]3 I[N A0 $I40[8 21ES] Fulesm POAKISO 10U Ao Jeunosrd Jueumo Juumod M (€
‘S WY POULIGUOD e STILL “Z'1°9 PUrE ] 1p Silo1s uononnsuj 3o 3t 15d s3j0d pojred-mofjod 30 Bunind ajngm pesn 5q o} readde sou pip afod sy o Buide) sy posn aq 03 poTES swam ot P o1p YBnow ) (Z
“MRWROOP I203I5AI 10IgNs
(1M JUDISISUOD 193q 9ARY JOU PINOA OS[E J1 AIM 1 J1 “ANAOE oM SRP Suunp jqearjdde 10u sea 9] ]9 dajs oM YSNOY | "UONLLM SE JEI[D J0U e SUO 1 yiom pue P a4 Jo suot d p a1 “Surp 1amog Asmiodusa], §4d 10§ Eo_nﬁhm ury \Nx
fiN - P s suoy 3 | Apadosd 3 0} readde 1ou s90p dois JOM YL UONIP SMJ PUR 648100-01-4OF 1ad ade) Bubyrew NI AV'] NV HousD Jinpuod TUDOVE, Jou sem p1°1°9 41 oM (1
FEL oS0 or " suoneoyuey) adepoed oM | (120)WNL) (dn)
“Buspuyy 3P SWIGWINOOP Y SHY|, 'SUONRALISGO ‘3dd Pur soLEpunog |aNue) -TI0AD
O pue 3utpuij Su0 POYRUIP! VO SIL 2m0d Aesoduss | d:d 10} UONEISANS [EILIO0IF (RNOS 1 JO UOL 1 34} Gitm Py Ao som Su1p payeLe-£839¢# 1) wodoy (VO) dO e ponr QL) 241 i Anpoed 300 V HOM Yiim 5INSS] POMOfjOg 4
PR e pasmp YO SISETI0TUD | TSNy | JoN suswannboy a3eyoud Hom €l
‘uoUEINOyEd 3} 0F patfdde AJUa1o1S UORIDY|0 YoM 230JAIAY) PUE PIZAISUE Sem 20K J31Y GINYM SUIULSIOP 0) Aem OU S12134) 19111} JO 3dA) YRR 10} SIDUSIOLJD UONIS|[0D 121 AU UIBIUED S0P Hodas o UM NOLLVYWSQ:INI HINOTY
TIV NIVINOD LON “ny)
“uONBULIOFUL pasbat [[8 urejue 101 Op SPI033 AAWES J1e JAd S WP} Punoj sem 1 ‘BE60-T10Z-40 JO Ma1aal ansold Buung 11/SZy | Od SA03TY ONFTdWVS AV - 4
NOILVWYOANI ainOay
TIV NIVANOD LON “ny
‘pastnbou s Juourdimbo [BIA|EE Ol JO JOGUINU [BLIAS I UIEUOD 0U Op 4.4 J0) SPI0GAs Bundures 118 oy JEL POUIWLIP §8M I ‘$E50-1 H0Z-YO JO MIAR 2unsopo Bupma 1U/STY | O SAAOITY ONITdNVS AV ORTTIoCMD | 11
, UCHEN[EA-AI AJoLur) SlUBLEM PUR [j)]esyy/K1a)es Joyiom SuUnsus 1oj ewndo uey) ssf A|uedljiudis sem 9sn UI POAIIEQO
W 24 poat podsures; jenuew sy 1, jeunosisd yo s3ulauq oy ySnony prezey 91 SuneBpiw uam Ay swy ) U] "PAF Je ve p [duI1 10K SE JOU 9ARY JNQ ‘SioyIox: SIf) O) PIEZE JY) SONPAI |[1A4 JBY} IFRIS O} UMOP $9X0q o Furkires Jo sueaut ojewae dojosdp
01 BupoM 1Baq Py PUS pIEZey 1) JO uemB a1om Koy poIEls 1o3euely oY 1, WeBeurpy [3uruoissy (J 7 UonBur ql axg 3 A YIA 0} posodxa A)iAIOR SY) prezey Anfuy U} [im POIRIOOSSE WADUOD € PIASSTOSIP Y A1 ANANSE a1y Fuimoljo]
*SIDpueY [EOTEI O[ISSE) BUTIIBWIG OM] o) 4q JUSPIOUS 10 InG AINOLFIP Yol ABMIIEIS 31)) UMOP PALIGJSURI) UM $IX0Q [EUONIPPE SATL
“SUONOLIISAI OU Y3iM POSEI|Sl PUE ANJIos) [BOIPOLU SY) 2 PAUIIIEXa SEM I “AN[IOE) [EO[POUI AJISLO 3Y) 0} POH0DSD 9G PUE EaIy UOHBUIWEIIOD) 2] 11X2 0} WY Pojoanp pue ssa00ad sajsum oy Ul Wiy peoejdas Jostardng yom
Piotd 24 "dojs-ssiu siy wioyy JulousLIvdxd SBM Sy HOY 1p o1 Jo Jostasadng Yo lo1] oY) poyynOu oy X0q 3} JO Iajsue) 3y} jo uon[dod uod() 98q S POYOUAIM pua dals B PASSIW SIS[pULY [BLIGIRUI |ISSIY A JO SU0 07 Araire)g UMOP X0q 1811} 9Y) SUTAOUW MM
“sonbruyao) Junyyy pood asn pue soxoq sy BurAued SpIym [nyares oq ol pio) arom vmOsIad 3uyoug qof-aud sy 1y
‘Sia|purey [BLIdTRL S[ISST) SUOHRISAQ) 9)SEA, PIOS OMI AQ POPEOI-LO SeA It 25UM JEZ UIOGY O1 X0 33 |0 0) PISR USY] SeA YOIYM ‘AMIIEIS O1f) JO UIGKOQ L) 1B LED-But|j0s
& U0 x0q 4oes Suoeld pue ‘0z ABAUTEYS UKOP ‘[9§ J00QY YBnaLY) X0q Yord BUIAUED sIoTpueY [BLATEI 3|ISSL O} DY) ‘[ JOO(] FA0qE ABMIIEIS 9) 0) §GE JOO(] WL X0q otf) FUIKLIED SIAPUBY [BLRIEI J[ISSY JOO INCY ‘gEE J00(] 0 X0q YoBd mAneo pue Surgy Ajrenuew
SHajpiEY [eHYET dssy) 10} AQ POYSTIAUIOTE SEM KITANOE YL "9ET WOOY O} £GT WOOY W) S[LAYELI 21SEM JO SPUnod POIAILINGOp ([ PUE 5 UIDMIAQ BUIIIEIICD $9X0q 3158M PIEPUEIS-UOU XIS JAJSURI) 0) PouBIsse 210 fauuosiad uerd £1940338 £97 WOOY ‘61 (HdY IO
30043 381y Ay}
©) |3A3] JoNp UI0Y AJJENULL $IX0 3}5eM pBpUEIS-uou Kaeay Bul i pajer paezRy oY) P ppe Ajleotioeds aUIeN] , POPeats Usym S eaIq 938} O} [015] Pajeuq aie jauuos:ad ainsug,, 0} poteIs ‘6L900-01-27 10J ‘969522 VHIV "RIE2EY 24 10) 01103 3100ds ou PossIppY
POYRUSP! *100-01-OZ 10] ‘LL6V-2T VHIV “Spiezey aimsod preadise poynuap! ‘SLTZ pu DOET WOOY UIOMIRG [BAOWDY SUTT IJSUBLL ‘6/900-01-ZT PUL ‘2388 POXIA ML/ (onesmsuel L] (1), 3Bex4oed *190-0L 1-OZ 40§ (VHIY) SSSA[eUY PIeZBH qof poiewoiny auj yiod,, Aarenbopy usog 10U daTy
100]4 18114 0} [9A9T 190(] WLy
:SMO[[0J S8 ST aiioads a1, PISSIPp U90q Jou SARY JOO 181YJ OU) 0} [IAR] JONP WOY $IX0Q )SEM PIEPUEIS-UGY Fuluay iy i parer spazey 9 i, ‘Buiputy ‘1786 1oquinu anss] :podel oyy ut Surpuy Suimoyio) ayy sassappe (D) soxog aise Supuapsunty, Pim ny)
Jtoday uonipuoy) sty wodas ayy ur sFurpuy om 210 A4 | 10Z/0%/Y 10 () 2aneiuosaidoy Atyioed (d4d) 1rejd Burysiur wniuojnid € £q pansst sea , SIMIANOY Uelg K134000Y £9T WOOY, ‘L969¢-VO M0da1 (VO) sauaemy fsuoneisdo (30a) ABuaug 30 wawedaq nouy PRIBIO0SSY SpIezel] Juwouodig 01
Q1D wioay) ansay jo vapdpag arg MWL 7o)

LOL1-1102-4D 14043 SISATVNY ISNVD NOWWOO/LOOY




+POURUIP AR ¢ YSBY 0} Juonbasqas

S8} AUE JO 2UBULIOK STOIURIALLIS MOJ[E PInOm 1y suononnsuy Surosanbos sayumy oN , '€1°2's 421s 01 pasy) 98wpoed spom 30§ SHOM PIaY JO UOKIY Y JWRAUE p dwi 3q ued ¢ Yse] 7' [°7's S8 ur paIsy 23wjord som jo uondidwos 3 o3 Joud pauuoped
©q UEO 7 puR | SyseL, ‘pIS sioawannbar Jmowanbos ['7's ds o.:. “ bos 7§ do1s 1od p pod 34 urd SYSEL J1Y,, ‘SULEIS [ NON © Y PO] KIDUMIOP H0M 13 JO ((°9) UONIS UCHINIISU] 10M YL I Mojje Afjeoyyloads jou pip suoponusm 28eyved
oM 31 Inq ‘3anoadsiad [aguod pue © oy 9[qt paresdde PIATIOR 543 BUDUONY “LySLO-60-ZC B2 310 JO § HSEL PUS 9 561 UI0G i po1e] IALIO8 Jom POIINPUOD PUE PIJaLI (SM.1) 051AdNG JHOM PISLE 341 & ABI VO,

1SMO[]0} S ST JUUIKIOO 1oads oy, ,"apaune] yap Surptacud
1ou sd@yjard oM 3up AdsIP Ajsnosuginuns paxpiom axom Burdid PIEIROSSE puB (1)) AUEL 8R0)S PURGIRIIPU() JOIRIGUIS RSIIP S} JO [PAOUI i1 PIIEIOOSSE SYSE], ‘BUIpUT ‘L[ 86 oquinu Inss] odas o) w Futpuy Burmorjos 3y sossappe (D) wodsy uonipuo;

SIL“1102/b/S U0 (44) FAnBIS2daY Kiiond (ddd) Wetd Sugsiutl wnwonyg & Aq ponss) se Buidid pISI00SSY pue (157) e, 98ri0is punoslopun J01ERUSH PRSI S JO [EACUIY, ‘T9ZLE-VO Moda1 (VO) ssouaremy [muoneiado (50) Aoug 4o wwredoq 138 aouwydwoy) admiord HOM 61
“UONN|OAD SY) 1918 [QUN SANS JOM [BIGOR DY) MIIAIL 10U PIP M1 OY] (9
‘UONIN[OAD [BryoR 23 BULIND 0) PALIBJAI J0U 1M J0q ‘20edS oM 3Y) UI [jem i) uo pajsod auem sddis yiom Iy (§
‘Bupwaurdug pry AQq pIBZEY MO] PAIE{I0P UIAQ PBY WOOI STY) Ul YHOM Y 58 pasinbas sem dinbo Kojesidsas ou yeys p puep 1P M3u0 pue M 34 “‘of-aud ayy Buing (p
-sdojs J10M 194)0 I} UO PASNIO] PU VY 10§ dos a1g) ysed 1o3uty sug pys AeuonuuIun 1nq ‘sdajs iom ) 0) Aj[eqoA WAl ) Pajarq SMA UL (€
“parepdn jou seam ¢'9'g dolg oM ‘a01duon 219 UoIsIA SuneawBug pey pue Suares pey wapuadaput 2ouQ (7
*(JS-PUIL 0} () YSU-MO| O} YSL-IUNIPAL WOK] PALRRIOS-AI 1139q pey oFeyoed U pue S|oNU0O Py 10 9Twioed ) Pamataal A[Juadsi s1tj0 pue SuuseuiBug uoDpey (1
:patou alom S103085 JUHNGUIUGD J0 Jaquiny  doys auy  Sutssius,, 10sTAdng SHOM, PIOL] 941 AQ POSTIED A[IOAIIP Sem S{OLU0O AToIedIdsdl 95N 03 UR|IE} 21} Wy Poredtput qof-1sod yeuLIo} 9y} BuLInp SUCISSNOSIP 1) PuE uopeSiIsIAul [EnI]
“sjanuos Asoyastdsal pasmbai oy Inoyym pouofiod sem spom a1 ‘Uojassl pausiopad 10t sem dals SIYL ‘SN0D (VY V) BV £11ANOEOIpEY WOy Yiim ease sy Sunsod papnjour wonnjoas sty yim ealy [eotdo[oIpey awoqly ?wﬁ%«.v
POIEI00SSE SIS Y10M DL "S|EACWITY J00(] Pue SUOBEIYIPORN [1EM TSdd ‘$7000-01-Z 3338 Jlop BuIsn poronpuon sea yiom Y1 'Zs-peZ FUIpling Jo eare (154d) Suoieioqe poddng 5530014 wnuowntd i) Ut pajonpuod sem YIoa UONRILIPOU Sz Jood ‘1 10Z/L/S YO s Buia[oau] daig oM POSSIN 81
s1 inbo sy Saunsuo 18 9AR0YS 10U st weiBoud jFeo GOTRIIED 3L
“(nun pojeIqHE € 20k AOG3) VD 241 Yim sanidid TONRIQHE) J0RUIEI0L ) PUE BORLIGIIED W) FULIND pojesqred st 10RUei0r Y|
‘(g0 powm st Kedsip o1101)99[) SI S4 MOYY 24} 1BYA 335 0} KR O it SPE3Y POXY S8 Posn Jutaq DITT PUB ‘PIZT Ut SNV RIMQUED T OS]E 21e A ‘9¢ “SET “¥E] *0TE *30€ ‘TIT Swooy
w.o_nES 116 pEoy] paxy se posn dudq are
ey WwaY) Ut SUoHEIQIES PAUIdXR A SV Pandxa aagy suroos Surmop[of ay) ‘Anmaung) “sjdures Jre peat poXY € 58 JuRlunalsul oY) 351 0} BUIMULL00 1nq PAIdX3 SEY UCHEIGHED Y UM SV 03 JO Jomod Suruing Jo 3910rId [BOLIOISY ) sy Jid PPV
“dAd 1e weBord Suucyuour ste dovjcbytom 2t Hoddns 1ey wojdures 1e sonisod-poxyy YINOIY 181 MO[HITE AUNSEIW O} PIST B SIIUFEIOL ML,
692 '8T9Z €T9Z ‘YT L ‘L9 Z ‘W02
400 ST 3G [ 10 183 JO IO 10N 218 SuolE00] Fulmoj[o) 3y “Alsuonippy
09TZ ‘€9TZ ‘9LTZ 'S8T "L9TL "65T7L ‘89TZ ‘¥BTZ ‘I8TZ
‘suoneIqiEo pandxo Yitm soe]d-ut are sxRweIR Jurmoljop YL
ws) didd 18 91ms (35RAPY)
Agpuopy uo 33uwyoxs Jjces 16 Fuunp 3o 1% Iy UL X2 {|im 1o pandxa IS 18 104 POYNLIP] ASM SITRWEIAI § UOLIPPE UY (§/5)AepsIny uo a1duues 318 Suump UORRIGITED J0 IR0 B W POYTIP! M SOWWEIC § *00430] B0 IPEY 39) BurmaLas uj L1/5/S | -0 SRRWEBI0Y UONBIQHED JO NG RINA A
 SUOSERU SNOURA 10J 3,d MY ©) speut 3u1aq SITuRYd ANUII ISE] JO SIEISUL SNOIIUNU PIAIISQO daRY SANY O8] Y3 ‘PIfRA BT 2q 0} pueadd yInoy | uone|| oM 341 03 Po] yorym Fugauq
2y} J& Jounosind 13iM GONEWNISUOD 21) JO S0S uon:mo Yougm ‘s23uBYD gy oy oy 01 (uBror )}, 101u0)) jeol IpEY ] 1O 243 Joj 3unem Suysuq oY) e seam [duu0sidg ‘Juifauq gof-ard ays jo w:.EoE u_: postaal Juq sem £56-Z dMY ‘dn-3um 3A0G2 Ul pAOU Y,
SMOJ|0} POAIISQQ) 9 O} DRUNIOD)
B 51 JUDWINIOD O1)199dS FY L, , PIAIISGO 3q D) FNUNNOD [SULDG 30N [29530j01p%l ] SdMY ©) S9BUBYO S)nuL 1587, ‘UOHBAIISA() ‘SHB6 1oquumu Jnss| :podal ayp uj uor o 3 | ET ppe (YD) podoy uonipua)) s1y ], "Hodaz ay ut uoNBAIISqo duo pue Surpuy spuRd om [earBojoipey {140)
auo sem 2y ) "(¥4) saneiuasadoy Aupoed (ddd) 1weld 3unsiul] wmuomig v AQ 1 [0Z/LY/p U0 panssi sem ,uokusd [Ay11oed y winy 41 2ud onr 3O HOURSRY, “LTILE-VO Bodat (VO) sauatemy Teuonessdg (Foa) Admug jo waupedag | 1wy 01 s93uey ) AnuI ISE] a 91
¥ ROSL0 MY S JO UOISIAII 108 JUOP 0T AOM PUR ‘STORINISUL oM o) oJut pojrscdsoott 3q 03 Pasinbos i OXu00 iom MY , TORORESUL 3a0m ot ajaiodioatn, SHPKSds POy J1 Yorym
1) $0%0q §8Y MY UL mbas ST} JO URME 10U SEM S 3 S PUB.'SUOT Wom AP o1y jou 587 1nbos ST, 201 eabosqns € 78 BOAUR:) 14 YOI PIAC S1 SXUETRQIITINCO PUY POado 51 300p ) 10§ SIS0 oYM J00p
9t} 0} S3URTRQIIIUNOD 24} FA0KW 0) puB 1oy w ysuxhinbo (v Quam 178 gorddns Yiﬁinh.svm?g vuosg] m&:ﬁ:—tﬁiﬂi?ﬁ.gx:s Rk A3p, @ UOKTRD i) G103 SOUBTRGROMIT0D ) SA0T O) 9 Joop Futuddo o1 Joug,, porTosds SHANBOd SATRNSTINIPY
asaq, Pomoods ana sieonzannboy 1 A1, YoRM U POSIAI st €866 MINY 11/8/F U0 Sp0M 10] 3583108 50§ L 20y pue §1/L1/1 90 [preog) matasy paszer] giH 90 4Q pomalads sem Z8910-017ZT UORIMISIL oM,
. ‘401{0F 5¢ st powI00 ograds o1, PIpdines sue MNY STONIORSUT JOM,
01 uoIEIAQL 1Y 1 YIOM OJUT P 1 10U S19M [ <¢5<;2<§a=8§.§§m b6 JOqUIny sy ;1sodky g Ut 3Py Suporjop A sassasppe (D) Modit BOINPUOS) i, odal I i1 RoNEABSq0 S0 pue Suipay 1 W1 poyesodioon] YO SHOISIATY dnn
10 52 2} (1) SATIPY AU108 (dd) 151 BTN anewoneyd @ A 110ZjL g 0O ponsss 55, 504w [ 11094 VOB USnICH4} Tl OVt obureTesy 30 oo, ‘LZ1LEVO Bodks (YO) sy [vwonaisdg (H0d) Reug o wamadoq 11/t | woumpom wousderniy iviv IR st
(4D wioay) anssy Jo wondpasag Aeq AL w

LOLT-T10C-HD L4043 SISATVNY SNV NOWWO0D/LOOH




a3ejoed oM I
WO PIAOULAL J0U SEm SIBPIIED 0GUIOD SN 95N 0 IALAINDAI S I ‘POPIST BHFuC| 0U UM SIBPLILD oGUICD IY) JET PaIBe IRIBAY Jerusnpa) e ssanaud oBusyo a1 Buung “pooy paoes-uado A UM poaLOpad 3q 0) PaBuryd sea Yom 3y Sutuuopad jo poyur M|
‘saBpupred

Bﬁao_vn::an_ua.ua_uﬂ.m:.ﬁuv§o<mm:=_=wv;—=ovom=1258.05-55—.0::5?maB-_,u-:.BBmEBo:&nEBu.Eu—SBsuc_.:ﬁEﬂ.icio_tEEu »sﬂiocu_nganﬁsgcsvgeic:-s voES.«..X mniu_._oiuﬁ.v.:nﬂﬂbg_iug
© 52 98pLiyred [e0uRYd / 4IH UONBUIGWOD € JO 95N oY) pannbos a3exyoed spom oL, 'Z6-bET JO LTZ WOOY UY [-LTT POOY Ut 9FUEY 10jsuen PO FUIAOWA Sem Wed) YL “paiinbas 2Bmyoed yiom 3 5B 1dsau oy o L ! 1e3m JOU PIP UIES] YHOM Y

11/94/9

98exeg HOM Y] £g pasnboy
3dA] 34 10N 209M PISN
s98puue) uonsvleld Atorendsoy

(4juo puasy)
6861-TT0CHD

§T

(ueoyuByg se pou3ALDs 101 §-1]07-U0) 40) SISAIEUR 256 100y € FuKonpuod Ay 51 300f04d Jdd 3Y) 20y puan SuBioud e Wy wilod ejep [UORIPPE UE P 0} pORIUIQNS Sem ) ST SE A|UQ PUILL € S PoUsRIOS DION

. UOLB]|2ISUL 3SIA UIBYD
34 JO J2ALEM MOJ[E 03 SUOTOTUISUYSIAIUD ou poptacid 9Bexoed YIoM 31} *13AamO] -o38xEa] JadUIEp OU SEm 5131} 35NE0Q AIESSIOAUUN 1o SISIA UIEYD Y} Buaow anbuud B 18 Patess soje] Ay IOUNSNIPE 1jog aaLtp Uey oy uwopad 07 SISTA ULBYD |[EISUL JOU PIP SIHIOM ST
. 91q1550d 10U S1 SISIA gy SIOLI JO O] JO IST USHM WAL SUO AUE Je YeyS UE} Y} UO SISIA UIRYD JUO ISE] I8 () -

‘aqissod UBYM YJEYS UEJ DU UO SISIA BIBYD AIOW JO OM) 35[) -
-aBeyea] sodwep £q

POORpUL UOHEIAS (0209 0} 95EIJ0L [erped SU3 Ul POLFIUSPY YRS UE 3} U0 (S)OSIA UIEyd |[EISUL, “POTEIS §°01 'p'L UONIRS "0 'b'L UONOSS ‘9Z9T0-60-ZT 9BE3rd HOM )1 SOUERIOOTE Ut 3[aq FALIP UeJ |-JE Ue] ISTIBYXT Z-167 Ot ISP [9Un0sIad S0UTHAUIEH PAAIISqO YT ML,
:$MOJ]0} SE ST JUBWIWIOD DY100dS Y, , UONINIISUL SIom Ay AQ pasrnbal SE Yeis UBJ SU) UO ISIA UTBYO © BUL[RISUT I JNOYIM UBY ISTEYXD 7-] 6T © UO POULIOpad SeMm 0dUBURIIIBIN,, ‘BUIpuY) 181 21} SISSUPPE (YD) Hodoy UOIIPUOD 1YL,
“6£61-1107-0 Aq passasppe st pojuawinoop Asadoad usoq FulAey [2A0WSS J0 UONBZUICHINE 2}2]dUI0D INCUILA 331AIP UOE]OS! T} WAL PAACWUAI S19M 00| pue 3u1 91e10d(-10N-0(-#a8ue(] UoyEZIUERIO

BuyjoamoD sy L, Supul pHY OUL $T61-1107-4O £Q P PPE 51,3500 %50M-C]-0JES % BUNONPUOD 10 JOO] IMIOM PZHOYINY ue Sul|[EiSUr )11 INGHYIIM AIEPUNOQ [AINICD 0M DL} PRI (SA) J08IAIRANS Ss0M PIL H(9000- [ 10T-dadd-DUdD-"TH-H) 2ouaLInasg
3[quaioday,, ‘866 39quinu anss1 “Suipmg puodos oy], “Modal 3y Ut sTUIpULY 3Ry 219m 91, [ 10T/91/9 U0 (§d) 2aneIuasaday ANfioed (41d) Jueld Sunjsuig Wnwonld e Aq ponsst sem ‘g58/ £-vO Hodal (yQ) ssauatemy [euonmad( (H04Q) A2puqg jo usuniedag

IS

paamboy se
SOIA UIBYD) © BUNEISU] IO
POULIOHIZ SBA IOUBUSHIEIA

ani)
61110290

144

‘T SBA §"§ UONO0S JO JUINII B} PUE LOTTPUOO JJESUR UE U) NS 10U PIP $00{q STY) BUIUBIS 10U JO ANJ1E] JLf) SIS J0LIT SAREGSTUTIPY LE PRIIPISUOD St S “parmbas se pae|dwos aam 3m pue oo

Y1 aaowa 0) pastnbar sumeudis feacsdde pue sdais 3P0 Iy “Z[ 90 JO UONEIGLIA IMbaI 10U PIP YoTga £'S'S A £¢°§ sdAg »d JV.L 34 qia 90uepI000E W 3R, puE 320] JO _E.cEE —BB_QES JHOM PRYIERY .S.EN.E«EO Buionuo)) 3y, TeAcws o3e ] AN0No0]
103 4 1, 2ip Suiseajal soud poudis uoq 10u pey 1 3ZRUB0501 0) PO[IY g _Bam; 3 01 POPadT POXA0|Q 1Y) PAZIUB000H YD) UL "PIAOWAS 3G 0} IJEs swrm pue S T IOM ) JBY J051AIXING YO PO SY) YiLm POYUSA PEY VOO

9] "7'’s Bon0s ynode) AN0Xoo] 9EEO-A0A AQ pasinbai se Arepunog jnoSe ] AN0XO0 ) JO feaomal s Furzuogine o) :0ud IRIAWIO]) POM IM0FR LMY, 7| X018 :<t wuo, uonezyoyIy wnade), Surudis possiu urwpy uoneuedio Juyjonuo) did 4L

11/91/9

pouBLS 10N 71
190[g uuog uoyezORAY nodey

“nL)
ST TITD

€T

Josu npo 3G 3€ payst sem Asep OdH

Y3 1EY) POYEOIPUS UILS) YoM 31|, "Urea) a1 AQ PaquOsSp ATepunog OFH ) POYOEAIq AEY PJioM 3joq o) BuIyono], 139 S Yoo} 10U PIP S SY) U] POIEIIPUT 1030m S UNSUN 31am A1 INq ‘313 I} PALIN0} daTy Keu,, L3173 1et]) POYRIIPUI SM A 9Y ], ‘ARME LAY} PIjoalp
pue A1zpuncq DIH Sl Je3U 910 A1 Jeu) S J Y POUIEA ‘Buny Ty 0L} SABY PIP OYM I93I0M © 1ey) Ing ‘Aiepunog JFH i 32iuB0331 10U PIP PUE 1{3q 9AUD 34 JO UORIOSUI [EUL} SY) UO PISNO0) Sem SMJ SU) Il PIJEA IRIYM | [0Z/p1/9 U0 PRY Sem anbnuo v

MY 3190 3uny pey eAue 2l Ul SII0M 1310 [[e pue 3oe(d up sem Y2077 (QD) uol ay [ aoe|d Bl (TAM V) 300 ISRIOM PIzUSINY N3y Sutaey Inoyum

Z-167 3uIppng JO 60§ WoOY UI [-{g U ISHEYXT Uo 1jaq 2AUP € Jo uonsadsul [eur Suiuuopad ajigam Aispunoq (DY) [031u0) ASiaug SNOPIEZEH ¥ PIYITIQ IARY Aewlt (SM ..c Eu—?_&:w v__o>> Eu_m e et 1odeurpy Eaaﬂ.&O YIS ddd Uk 0) pauodas sem 1 ‘1 10Z/€1/9 YO

el

Z-16U1

ue,] ISNRYXT £0) RDUBUBIIRN
Fuunq Ksepunog josjua) A3raug
STOpIEZRY JO YoRAlg JENUN0J

(as12apY)
O RITRS)

144

o SIURAS POYTILIPE N} JO YOrD S0 2q pynoa sTunEow SANEINSIAUL JEY) { SUN{ UO PLIS TEUe)y SUONEII( YL WIKUOD € Seam SI0)RBUIS A Aq uery) aapes ss00ud RS0 5 )0foud 2 Aq peynuep) Suteq apm

oy 1eqs pue pouad 310ys B Ut pOPHLIP! SoUHATI0O-UON JO IAGUIU L[} ‘1AM "SWK U0 PayLoads 3 Jo LopEiIdxe 0) 101 UORIPUCD S SAIPPE 0) PARIAIIND 3LaM SUOROE PR A12A005IP BOMN PAISIUD S DY'S ) JO |V UORDY 2A0QE POIUIPE SSUEISUL 4083 U]

uosyE) asom suonoe pastnbar pue PoSEo] sem uonIpICO
31, g7 uUIN[OD Wl 9] § > 1YONG pue sieq Juseld Jo 311d € PUE WG §O 19UICO TN BY [JEA JOLVIXS WOL 130} O] > INSEId JO S[01 I 79T WO0Y W POYULIP! (S Y 9 NS UO SEAUE 1l [enut0d ZG-pET BuIpjing JO UMopNIEM (OS) WO ARyes At € Buung -

‘v s2A |y UOBOY PaANboY Pus poB30] LODIPUOD YL "T9T WO Ut /- UREN|OT) WIAY B3] § > PIBOGPIES Put dseld AU puE Joppe] SSEYRISQY & |- [ UWIN[O) WOl 10J § > s3eq pue niseyd JO SHOI JAM PAYNLIP! OSd I ‘E UMY 1O Os[Y -

“lioxy@) sem 1Y UONOY paumboyy
puse paTF0] seA BOIIPUCD AL "UIOOL S} J0 ISILI0D ISIAYMOU NP U YN TUIUTEIUS X0q 340]8 & WOy 1o} £ > 12pp8] do1s SEIBIAY B |-YSEL WWOCY W POUNIIPI S ) ‘¢ UNF UO SaIE a1y [E1UAI0A Z§-yE7 Fulpiing JO umopyIes (OS) OGO ARJus 14 @ Buung -

“SOUNUMN (7 UIHLA PaIoISA sem Fuiseds pue ‘poonpas o8mjoed jany € ‘poacw sBA J0ppR] sseidiaqy JUQ T r 01 UIXNE) SBA |y UONOY paINbIY pRYNIo sem (NOS)
1e8auEy SuonwvdQ YIS SYL '€-VSEL WOOY Uf Ut 3utoq J0u (YIAD ASU-1E-[EIES wolj 19) § < FFejoed [ary deay 01 JuswRIINbAL ZEZ'8) 'S DV U3 PALIUIPI OSH ) ‘9T ABIN U0 sEaE 1Y _ses& Z$-¥£C 3uipling J0 umop[Em (OS4) 1231530 Awjes aiki 8 Buung -
‘BB

231015 AGUSTIUICS 10 JIUIEIUCO B O} JSEYd JO [[05 33 3a0W 0) PXSE sem (SMA) J0s1a1adng duopm Piotd 9y pue Suioeds Jrejdwiod Yie M § 03 paonpas sem 28eyoed Y] “9ouerdusco-LOU 1R 19N0D O3 UANT Sem [y BONIY palnboy ‘pedBo) sem v uonIpuo) 81'S (DVS)
jonue)) IAnENsIUNpY jei0ods ‘(9] Wooy uy Suseds asenbopeul (s sFopoed Y MIN 1 < TIO0STL € PUE “gSBI) I[q1 “anseid Jo 103 YoUI-9¢ © PALUSPI OS] Y1 47 Kejy] U0 Seas ay [enuaod Z6-pe7 Supling Jo umopies (OS.4) 2O Anjes a1 & Suung -

suswannbal §]°§ (800 SANNSIIPY HFSAS ‘Z08$ [-INH Yt SOOUBIIUI00-UoU moj BuLmO[j0) 1 PAYIKBPI (OS1) PO ARjes 4 100fosd gdd © ‘9 un( pue p7 Aepy wompgd,

SMO[[0} S 5T JUSIITHOD Sy 190ds o[, ,'Pouad Y30m 0/} B U 10O ARJES A1y s30foud
a3 AQ poynuIp! 1M I (OVS) 100000 SanmismILPY 25102dg JO ¥ 914, ‘£966 oquinu anss] :uodas aip i Suypuy Suwmo(lo) A4 gaov podoy BORIPUO) ML "HOdal AN U} SUOREAIISGO OM pue UL} oM
o 341, [ 0T/L/9 VO (¥d) dAnEwRsRIdY b.__su (dAd) wwid Fumsiut] wnuoIg & AG ponsst sem ,SIORNOD) QIEIQWO) - §1°§ (JY'S) 104U0Y) AARENSRIRUPY 21J10odg jo uor duy, ‘[pLLE-VO odas (vO) ssemamay feuonesndo (30q) Amug jo wountedoq

118/

PRYLUIP] 310M
saouerjdwo) uoN wswanboy
jonuo)) JqnsnquIo’y

onuoy T
oygiseds jo Bu..uﬁ:— o>£

W« PRIoadx%a J0U poainbas JaypaL ST uoRBIRIdIAI 233YM JUI0D 2npadosd snonBIGUIEUN J0) Pacu ) HJERNSUOWAP SUSAI K198} JUIIRI SIFPISUOD

2y “poatasqo Ayianoe oy 50 Puuiossad patgienb om1 Sursn jo Anpqera [eopngasy SIN SpuRISISpUn Y5 oy ySnom)y ‘sauIAnoe oY) (12 10§ buwﬁuo: 10U SeM 3 ‘arnpooald sy uiim A_uw_%< Bwkeads) AnAnoe ouo 10) A3essI20U A SIDHOM PaLJiEnD o) Jo winunurw g y3noyje
SEM JUAW A Aayp a1y 10) SEM [63p1 POPIOM JOU sEM 31 Y3noyp|e Jey pour pue Af d §7'Z UORIRS JO D0 AUy passastp Ajjeoyroads pey sa3euepy [eowyao] [981dsy oy pue ‘uadxy touepy 10afqng (981dsy oy ‘(1e3euey
euONOULL] _om_%< Q1) OS[E §T OYM) Y PABIS SM 9] 'St eaowas [931dsy Joj Aressooau 240m om) 8ol vn.u_v.m_.ou uz ‘suoppesndo Suikeids (s9i1dsy Suunp Kuo KiessoooU 213m 1n0j pajms Inq ‘poutenpoyiend jadtdsy a1am Juasard fauuosiad 3yj Jo om3 AJuo Jey)
PASpopmODIoR S SY, 19 SUIaq SeA §T MOY WY PaNsE pue (SM) 10s1a13dng Y0 M PlaLy 241 03 uonEILT ays 1o pajutod Y i, aanposard iy jo souruLiopad 10} painbas ase (pouren) payenb noj yo I Y, (SNES 7' Y0NS S00-1-(1AZ 35nexg

-om) powreu 3y ‘payyijenb jSidsy passpr axom juosaad d 311 Jo yorym uo ssojeiadq) feansyy) Jeajony Sunediotied ayj Jo suo pauoy W94 ‘s9x0qeA0)3 [-V0ET Wwooy ul seoneisdo jesouni [p31dsy Bupuuiopad 210m [ouuosiad o)Iym ‘71 AejN U0,

ISMO|[0] SE SI JUBURUIOS SY109ds

3y, ,'$9X0q2A0[8 [~y (§7 Wwooy W suoneiado [acwa) je3idsy Fuunp poalssqo JOU sem (G0~ [-(UZ) Anpacoud uoneRIRU0ep 131dsy ay) uuopad o) pannbas putosiad paytjenb Jo Jaquinu i U0 uoHENWI V), ‘BUIPLL] *1(66 G Inss| podad aty w) upay Suimogiop
oY1 s95523ppe (30) uoday UOPUOTy SIYI "THOT/ZL/S U0 (4d) doy Ai1oe (Jq) Welg FUISIUL] UIMINOINEJ € AQ PONSS] S , SXOGIAOLD) |- SE7 WOOY Ut tonezyeiinaN 1a31ds, *0pL£-¥O Hodas (VO) Ssauaiemy [euonessdo (30a) ARiaug 3o wawisedaq

SUONAL YNBW JUpi(Q
ampasolg 1P81dsy Sulumopag
JoulosIad pRTJIend) JO 1quInN

(14

1HEVS

Q) wouy) anssy jo uondRRq

A

L

LOLI-1102-9D L14043d SISATYNY J511VD NOWWOD/LOOY

o




Wy [de 3:144 .
100N 10074ty SdA S4A 1% dd 18 20IALS-UL SRPWEICY UoLRIGIR]) JO IO
90SW
LZILE 10SONIW VIN S3A SIA Lo POAISQQ 99 01 AU SHULIJ Y10 JediBojoipey o) saBuey) SIuLN 180T
SONW
0ridYd
LTILE S0SKW VIN S3A S3A SHA Luy i oM ut p 1 10U SUOLSL RYHHOM N VIVTY
£0S 1y
80S
90SW 10} UMOP moy
$091d0 VIN wsuwannboy SIA sUv NOLLYNTVAT TYDINHOAL 40 MFATY TYNNNY INMITAO
£09]SO
09180
30SW (140)dNL) (4Nl
90N TR
SONW
£889€ 1OPONI Y/N S3A SHA §  El¥ STOURIYLIERY) I3YOu] HHOM ‘Fdd PUS SILBPUNOG [OUOD JHOM Yilm SINSS] 'pOma|04 ION simawnboy SFwoRd HOM
P ———— P — R— —— - —
areMYyos
T0¢Idy 0) UMOP MO()
#O¥OVO JuvwasInboy
$091dO £L00
80SW VIN SHA S3A 1344 NOLLYWYOANI ATINOTA 11V NIVINOD LON 0d SQ¥O0ad ONITIAVS ¥V
ﬂhuk—%m
Wil 0} tmap Mopy
$091d0 Juawasmboy
S0SKW £L00
S VIN SdA SdA SUv NOLLYWAOANI QEdINOAN TTV NIVANOD LON Od SAY0ITd ONITWYS 31V
£010S0
S90S
L969¢ SONIW VIN SIA S9A oy POSSAUPPY Ap1enbopy Uag 10U IATH 100[ 1831 03 [9497 190 WY $IX0g aIsem Jut L] yim i V SpezeH o1 a3
T0¥ONW
041D
£049¢ 60SW ¥IN S$3A SdA S$dA SdA SdA S3A 714 IR[AUWONT] UM PUB PIMOJ0] 10U UM SUORDMISU] SBEHORL IOM
i V.11 piezeH
S0E0dY pozu3ony
90SW jonuo) .
bLL9E SONW VIN 01 PO SIA 9y [9AY] 300(] £97 WOOY UI UOREUILIRUC)
S0L0dd VIN S4A 14 ‘b1 WooY Ul GMS Ue Buipec] Iy uuely we)
60SW
TOSONI
82L9¢ [OVONIW VIN SIA S3A P4 3F@iorg HoA 19L0]) $53IpPY 10u PIp suctdasul 3udnond Aisem ‘JON
90¢0-dd
80SKW VIN SdA 9y uonejotp Junsod pue Aiepunog
90£04Y VN SHA 9b (198 [Iry 340) Fdd Yis (D) wate uonsunueiuos Junixg
300€dV
Sovidd 10019vY
S0SW 900¢8EY
90SW [(ez3:13 4
'§569¢ 9ONW Po7aty S3A S3A SIA S3A UE TBSEN 2A0IS04 0 ] G-G€T 10/pUB (€T SWio0y uf uoneunuguo) £
SOAM
60SW
L969¢ S90S VN SdA SIA OF/E sasouedarosip Surjoqe; 93eyoed vjsem GIXIW NIL z
$OI0SN
1010SN S00vdSY
6189€ NI £00EgEY S3A SHA SaA 173 sjoguog) JuoaLyuo) Ayduag 3 1de inogis 601 sooql yanoap PIAOI SIS 0aLR0) £-05 (EIVE
L Aid <PRY
$apa)y suopdw <Py canss| | (338221 0) | ) Uy Moo
YO pispossy pusay 53p0) 38D ¢I= puj uj JsusWIopI 3NSS 5592044 yuawndoq § lopd anssf o} dnpis g aeq IPL u
——

“AN[eUOWILIOD SIUNIEXD JOYLINY PUE SINSST An|g ) sarowal g xipuaddy “XInew ay) Jo UOISIOA SIYR WIOL PAMIIAAL JOU sem Ajeuowino)) ‘JLON
SHD Jo XLURJA AN[eUOUILO)) [RNIU]

4 INTWHOVLLV
. LOLT-TT0T-4D LAY SISATYNY SNV NOWWOD/ALOOY




-pozieuy u3aq Jou sey Juyy uopvuLIojul Arvupmyp.ad s33EIPUY MOJPX

%C1 %TS %S %0Y %09 %8y
xuep X
£l o) sisAjeuy asne)
puwiL R uowwio) 39§ SUYE STE ST/EL SZ/01 STUST [17K4]
€108€ #0ddd VIN S3A SIA S3A saA f 9”9 98mjond 310p YL Ag pournboy 2dAJ YL ION A9 PIS) SIBpuIED) uonc0lg Alojendsay ST
80SW
£68LE SONW VIN S3A SdA SaA f 919 pasinboyj se 1A UIRYD © BuyjEISU] INOYHM POULIOII] SBM UEUMIBIN |24
£S8LE 6040 VIN SIA saA fl 919 pausi 10N 71 120jg uLI0y uonezuoyay node], 34
90SW Kreunuitjaid
£58LE 6040 - [euLd 10N S3A S3A saA fl €19 Z-162/1 Ued 1s0eyxg 10§ Suung K1epunog [onu0)) A315Ug STOPIEZEH JO YORUY [ENUA0] 44
£010SN
80SW Areunwioid (os12ApY)
I9LLE 7044 - [RUL 10N S3A S3A SIA SHA 89 POYRUOP] M 1jdwo) uoN mboy jeuo) Jjqr 0 105U0D) ARENSTIIWIPY 9y1oadg JO ] 914 G06T-TT0CHD | 1T
9IEVE TBIYE 209140 [ETT)
‘0S8YE ‘108LE 10SW VIN S3A S3A S3A SaA B €S SUORORIICT YOVRJA JUPI 2INpadalg [9Bidsy Buruniopiad PUUOSIAG PAYIEND JO JGUINN 991110290 | 02
$091d0
80SIW
9ue 10FONI VIN SHA SHA IS souedwo)) o8wyoed HoM 61
Sovidd
80SW
9ONW
6LELE 509140 S00EEEV SHA SHA S3A SAA | 98ueyD - SHA us a1y [eoidojoipey awiogquty uiajoauf daig YIOM PISSIN 81
Juaye} PRU
2po) suopde PRI ganssy || ;oseapa o | Ay UE MOTION
[ At § sape) #ne) WHPUL | UIRUSWIOpRg | jonss|ssd04d yuomndog | sopd dnssj oyamjey § Aeq L w0

SVO PISpOssy

LOLI-T10Z-Y

14043 SISATVNY SNV NOWWOD/LOOY




*pozZIjBuY U20q Jou seY JeN) WopsuLIOyU] Arvupuyaad SYEI[PUs MOJRA

Qo pusi )
£108¢ voddy VIN SIA SIA S3A sAf 919 "98wyo8d HOM YL Ag pounboy odAL YL JON 239N POS() SIFppE) uona0ig Aroreridsoy 6861-TT0z4D | ST
80SW i GnD
£68LE 9ONW V/IN S3A S3A SIA R 919 paatnboy se 201A UEYD) © Suljjelsu) NOYNM d e m&qam.am 144
N
£68LE 6040 VIN S9A saA f 919 PUBLS 10N Z1 Y90ig ULI04 uonezuoyny noe), BEEI-TI0CHD | €2
90SW Kisuiwiig : (383ADY)
£58LE 60O - IBULd JON SIA | SdA saA fl €19 Z-16Y/1 e Isueyxg J0) 1o unng Arepunog joxuoD Adnug JO yoeg [enudl0g ¥ZEI-TI0CHD | 2T
£010SN i
80SW Aseuruigpaig (os124pY)
1pLLE 204 - [BuLy 10N SIA S3A SIA SsIA N 89 POYRUIP] oM SIOUBHAWOD) UON fonuo)y 0 JOIKOD) FARRNSIUIWPY IG19ads JO oaly B06T-TTOZMD | 12
S1EPE C8PVE 2091d0 [T
‘0S8YE ‘106LE 10SW VIN S3A SIA S3A saa fl cus SUONOVII YR WUPIQ 2npad0ld [31dSY FUIULIONIJ [UNOSINd POy JO PQUINN TPOI-TI0z W | 02
09140
S0SW (4ni)
9UE 10PONIN VIN 1-uo-| S3A saAfl ws 0 9321084 HOM ZOTTI0CD | 61
Sopldy
80S
9ONW (9s194py)
6LELE 509140 SOOEEEV. S3A SAA SIA SHA | 98uey) - SHA us a1y [e2130j0ipey awoquty Buiajoau] dg SHOM POSSIN 0791110040 | 81
£091SO
209150
80S (40)4NL) UnL)
90N ESETTT0CHD
SONW ® TETTI0C 80
£889€ 10VONIN VIN 1-u0-| SdA saA f ciw suonelyLEL) 9308 JHOM ‘Add PUB SIUEPUNOF [OSUOD) IO G SINSS] ‘POMO[jo4 10N SpuowsInbay a3wydeq oM TEFTI0Z80 | €1
107ONI
10410 “no
LOL9E 60SW VIN SdA S3A SAA SAA SaA SaA 712 9R[dwoou] 219 PUE POMO]|O 10U UM SUOE a8wyoed SHoM TELT0cH | 6
00€aPY i i
Sovidd 10019V
B80S 00£HEV
90SW 100£4EV (usoy3is)
‘5659€ 9ONI P0TaEY SAA sdA SHA sdA § sug [BSEN JA1)ISOd 0} ] €-ET JO/PUR J-(T SWOOY Ul UOBUIWIEIUO) SLIFT0C® | €
SONM
60SIN ; “ny)
L£969€ 90SW V/N joug SHA s3A | oe/€ satouedaiostp 3utjoqe] 33wjoed a)sem QEXIN NUL T60-TT0zW) | 2
= Lo L AR . S A + A e Saatens
Jyoned
jou
seM Jnq
‘asBapI
ue 0} Jopd WPRY
9po) suopoe anss] PRI anss| anss| PRISIXd | Ay ul mojjog
SYQ paisRossy pudL], $3po)) asne) UH 'Pu UJ QUEWLI0JId $52001g WO anss 0) 2anpie g aNeq aPIL W
s r——

LOLT-1102-90

SO d1qeaiddy Jo MaIAdYy Aeuomuro)

D INFAHOVLLY

JAOdHY SISATYNY 3SNVO NOWWOD/LOOYE




jo| o[ 30
I 11
(AjuQ pu3s,
33e)9ed JHOM YL Ag paninboy 2dA 3y 10N 239M PasN) SABpuMED) UonIRj0l Kiojeridsay 6861-1T02-90 | ST
(€T
pasinboy s 301A Urey?) & Buj[eISu] JNOYIM POULIOHID SBM SOUBUIIUIBI 36110290 | #2
[€TT0)
PouBis 10N 71 %00jg ULio4 uonezuoyny nodel BEGI-TI0Z WD | €T
Z-16U/1 Ue4 ISeyxg 30§ \ Buung Arepunog j01u0) Aoug STOPIEZEH JO YoRIg [BHUANO] 44
PoYnUIP] 2394 s2oueHdWO) UON ynboy (160D JYGUSNGUIO) [OXUOD IARRNSIIWPY dY1oods Jo aa1g 1z
SUONUN YIIE 1,UPIQ 21padald [a8idsy Buiuniopag [puuosiag payi(end jo Bquiny 0z
souerduwior) 28exoed Hom 61
BaIy [E2130[0IpEY dwioquy SuiAjoau] daig oM PasSIN 81
suoneoyuE]) 33wjord JHOM ‘Idd PUE SIUEPUROG |OIUOD) SHOM Yt SInss] ‘POMONO JON Siuawalinboy a8exoed sHom £l
91|dwoou] 339m PuE PAMO|O] 10U M SUORORIISU] FBexoRd HOM 6
¥ ! JESEN 2ARIS0d 0} ] H-§ET JO/PUE D-Q£T SWOOY U} UONEUNUEUO) [
. . satouedaiosip 3uijoqe] d3exyoed aisem QIXIN NAL z
ta| 1gfca| za| @ va| ca | ca| rafsa| va| caf za| afva| ca|za| 1@ajoa| sa| va| cd| za| 1A Sd| va | ¢8| 8 | 19
| wlov|ov|iovlsv| sv|sv|svlew | ww|ev || swlev]|ev]ev|evlev|ezv|ev]|zv]| v ]| vl Iv ] v | IV]| IV] IV apLL D
AHBEBBBBERBBHAEBRBEBHAERBBAE g
g 3 B | o g a F -3 B =3 - » 3 (3 8 g m. K]
qumm_...nmumawou xmm.muwmuq.//
HHHHH EHAEHHE me.wwmrmmuwmmemm
SR AR AR 218|212 |¢& 15| B Elals|El3|813|E|8|8|s
213 31 E E|E|EJE| (& £ 2 F gl ol g8 = Fl 28|25
8 B m. < B g 1 B m g e M. S 3 o S ol B W. g 3 = >
HHHH BB UHEUH EE AHERIRH LI HE
g 5|3 sl E|8|gls|5la| 5|5 2 5| 7% BB 5| E]E
@ @ - -3 B e
: IHHHEEHEE e THHHE
g $lE|2 £l S g
£ g2 € = A HE
o il ST 3 g = g5
3 > L > = = >
3 > -
>
SIpON asne)) Aq S Aqedrjddy JO MIAARY A}[eucwIio)
A LNIWHDVLLY
LOLI-1102-4D L0 SISATVNY 8SNVD NOWWOOD/LOOH




%ST

(4%

%8

Z1/1

%l

(473

%8 %8

21/l Zl/1

"a8wjord oM YL Ag pouinboy] 2d L, Sy, 10N 2194 Pas) sa8puue)) uonovjolg Aiowirdsoy

(AU pusiL)

ST

pasnboy Se A urey) © SumjeISU] oYM pouLIopay SEM

D

144

paudig 10N 71 490[g uuog uonezuoyny jnodey,
e K2 SR

£

WM

Lt

VO

| [

SOd

no

SO

40

SN

NW | 11 | 3H

dD

o)

WO

oV

IPLL

Z-167/1 UBj 1sneyxy J0j 2oueusiurely Suwng Arepunog jonuo) A3mug 30 yoeaug [eHUAI04

PRyRuUSp] 3M fidwio) uoN mboy jenuo) D jonue) v 2y1ads jo ] AL

SUONANI(] YOIBJ JUPI AUNPo0g [o3idsy Sutuuopo g [Puuosiag payifend) Jo Jquin

0 98woed Hom

a1y [ea130[oipey awoqury Suiafoauj doig YHOM PISSI

suonzoyuel)
284oud HOM ‘Fdd PUR SSUEPUNOG [ONUCD) YIOM YA SInSS] {PIMO[I0 JON StuwIINboY IFBNOR HOM

€1

230]dILO0U] 210M PUE POMOJ[0,] J0U JIOM SUOROMIISU] ITLN0RJ HOM

[BSEN 9ANISOd 0) P G-SET 40/PU D~ T SWIOOY Ul UonBUIWIBIOY

sorouedaosip Suipaqe] a8wjoed J)sem QIXTAN AL
s e e

=
ES

&
=

<
(=4

=3
=]

8

s

INTWIDVNVIN LSV

oNINIvaL. | &

“"YL ANV NOLLVLYOdSNVIL

ALRINDIS ANV SQIVNOAAVS |4

NOILLOALO¥d TVIIDOT0IavVd &

FINVANSSY XLITVAO

INTATANO0Ud

AOVEATIS AALLISOd §

AINO FSN TVIDIA40

** NV ALZAVS TYNOLLVANIOO

SNOLLVYJJO 40 1ONANOD

AMND0

ALTIVS AVATIONN

SWELSAS INTNADVNVIA lﬁ i 2

QIANAVIT SNOSSTT

ADYIANA SNOMAVZVH [=

““NVIA JROM / IONVNILNIVI Ié

FAJLLOVHA AO0D I%

B
g

NOLLDALO¥d THIA Ie:
TONINOD INTWNOoa |8

ONINTIANIONT WALSAS IE

~
ADVANLINI IOVEINOD lb

NOLLDALOYd TVINTWNOIIANT I&

'/ INFWIOVNVIN ADNIDIINA I

$SAI0Ud ANDLLIAD IE

=
3]

Q
<

APLL
e

NOLLONAISNOD |5

INTWADVNV NOLLVANDLINOD

AULSINFHD TVOLLATVNY

LOLT-T10Z-4O

S3p0)) PUAL], Aq SYD [qeAN[Ady Jo MIIAFY Ajeuowwio)

H INHFWHOVLLV

14OdTY SISATYNY HS1VO NOWWOD/100d




2042 9J1] ANATIOR oM 3Y) InoyBnoxy) douruuopad Joyuour

JuowsAoIdwy
pue 3oeqpas, - WSI

pue urdoq suoneIado 210J0q SSIUTPEI] ULILJUOD SINUOM PUR ‘sI0sIAIdNS ‘siadruiy

sjonuo)
A oM

%L 1)
%0T

@)

o YpY uuopad - WSI ]

%ST,

"2[qedydde se ‘s9p00 Y10 Yy 381) “HLON - %0€
01UO)) / SH
uoo Surysy SOPN[OUT YOIYM 0 SI8A| : Eauw_u.w.w.o_s : \Su\&uzﬁﬂ (Tu/e)
we) 4q ) %05 MO - POZAIRUY 10N 0 e N e pIozep - WSI | 90SIW 01/
‘anss ainpaoosd [eatuyo9) 1 $33s 9140 38N “ALON (%8)
9

1300 pue ‘uox 1 PoIEPING ‘5{01jU00 o1j100ds Jo 0BT ‘(uAOp ot
mop) wstuey RuUSWIduL OU Pey Jo p 1 j0u I p bopy @

wea) uoEN[EAd Aq POYSIqEISS PIOYSAI %05 MOPP - PZAIRUY 10N Jopr o & i ne T0SW ol

“SANSST SALSAS INANGOVNVI
£ (%€€)
HOM im pojel %99
sonss| SISA[EUE PIBZEY/IONEBIYRUIPI PIEZey Jof GOSIAL JO I8N 19pISU0) JLON
“SUmOP [EMm PUE ‘S2InPa00id ‘sjuouInoop @)
WD) UONEN[BAS Oy JO SBUIPUL} O} YA JUSISISUOO ST SIYL J|OSH JUDUINOOP 10M ) Yaim SINssi SulAwY se pazjuBoO3s 13 SUOHIPUOD T] I JO %EE | PaIe|as Burpnjouy 1 98ex06d Srom jo uonesedaid soajoaus Bujuueid Spom Buue|d HOM SONW Iy
wits
*A31An08 Y10M © 10§ 98exoed Y10M B uj (ouassype da)s-Aq-dois asn SNONURUOD ‘SA
asn “32) sanpasaid dde-o1d so/pue P ‘suor 1Joasn 98wioed HOM | 10VONIW
SANSSI / -
sueIsuj
uoyssnIsiq sisAuy uopduasaq 3po) apIL 9P #3p0D g
JaquinN

$H00 QNIUE +§War 7 WNIN. 40 TIVIAA AGHIG

LOLI-T10Z-¥D

L40daY SISATYNY SNV NOWWOD/L00Y



%8

%ty

Z1/s

%ST

Zl/€

%tt

Zl/v

%EE
(44

Z1/0

Z1/0

%8

Zl/1

%8
Z1/1

%0
Z1/0

%0 | %ST R %8

%ST
[4%3

%0

Z1/0

%lt

Zl/s

%EE

(4714

zI/0f clc ) Ti/ol Tl

Zi/o § /e g 2/l

%y

ZI/5

%ty | %8 § %ST § %ST

%ly
Z1/8

Z1/1

(A% AN WA 43

e
oM 2y Ag poimboy 9dAL YL JON

- 2I19p pas() $98pLe) uonjalg Kiojerdsay

(AuQ puaiL)
6861-110C 890

ST

€0
KR AR6)

Su[eISu] MO POULIORR] SEM

)

JON Z1 %90]g ULo, uonezL nosey,

BEGI-TT0Z- 4D

€T

Z-1671 0%l
ISneyXF J0J oURUUIBIA w—-ﬂs bﬂv::nvm
10407 ABISUF SNOPIEZEH JO oLl [ENUAI0d

(esi04pY)
AR )

(44

POUTUIP] S1oM 530Uelduiod UON
Juouasinbay [0U0D JqUSNquI0) [onue)
SAmENSWIWPY J1130ds JO sIouRISU] IALY

(@s:4pY)
STTIOTED

SHORAIICY YOTEA UPICl AINpad0sd 931
BujuLopRg [PUNOSIod PAHEND JO SGUAN

Gni)
THII-T10C- 40

2oueyduioy) 93e4oRd HOM

BY [B3150[0IpEY

awoquty SulajoAu daig YIOM PISSIA

suoneoyLe|) 98eY0ed JHOM ‘Hdd
PUE SILIBPUNOE [OXUOD) YHOM YiM SINSS|
“Pamol[04 10N 93myoRg HOM

(O3] o pus
POMO[|0;] 10U UM SUOHONNSU] 33808 JHOM

TESEN 9ATIS0d 0) P

<

ol

e
®

pE

€-SET JO/PUE D-ET SWOOY U UOHBUIIEBIUOD

Sou

B Y

Suioqe) aBeyoed 215em QEXIN (UL

AJOWIW WLIR}-110YS P

(sas1q) 53N2310Ys [EIUIN

woydadad ysu eanddvU]

(uonumayuy) 39s pugn

UIPYUOIIAQ / Aduadeidmo)

suoyduinssy

susopned nqey

ssang

UOHEIPUT FALEUIINE JO HIE]

asuodsaa ura)sAs UapPPIR

oM

1 SO0 / 5P

andep /

sjonuod / sAedsip Suisnjuo)
supnnos woy dxmueda / saduey)

suondniIauy / suondBISIY

2an3ysj Jo ssauqpy

AS¥) [EP0ID 10} IPMWT , 0P UED,,

SIPYs Suiajos-wajqoad dpewajsisun)

ssuapadxau] / A>uspyoad Jo yorry
$)1qEY uoPEITURMILIOD dspRxdury
2J0jaq pasn jou anbrugaay maN
(Ppow [gyudw) 33pajmouy 30 3ov]

Qg JsaLg / YT P Apreprureyun

_ SpJUpUE)s JEIUN JO JO HIEY
sapmqisuodsau Jo ‘sajoa ‘sjgod Jeapun)

sjuowaambai uonsRdryuy
SUOIE I[QEIIA0IILI]
sys€) Jpdpnw ‘snovuwy IS

Auojouoyy / suoyde aapnaday

(Axany v uj) aanssaig ]

(symdwdambaa Azowaw) peopjiom Y3

APIL

LOLT-1102-40

.E%....uu.#.— ...I.—H oo..u.E.—&uom uswing Aq 3—0 o.En.dI

4 INFWHOVLLV

JLIOdTY SISATVNY SNVO NOWNOD/LOOY




*** pos) s98puuE) uonoajalg Kiojendsay ‘6861-1102-40

*** BulfeISU] INOYIA POULIOHII] SBM JOUBUIUIBIA ‘LS61-T10Z-HD
pousi§ JON Z[ Yo0|g uuiog uonezuoyiny nodey, ‘6g61-1102-40
** " JanuoD) A31oug snopIezey jo yoeg [eNUA0d ‘YT61-1107-4D

RSN 10

. PP 94} UI UOIORNSUI Y10M/2npaooud MO][O} O} ]Iy, € JO AN[PUOWII0D 10] £0L | -1 [0Z-HO JO UIq SISA[EUY 95NED) UOWIWION) ) U PAPNIoU1 3q 0 P

v oyioads Jo oALd ‘6061-1107-40
20 aAeY paIsy| sYD Buimoljoj oy TLON

(O LNGWHDV.LLY 995) P2y L) Uf UONORISUY 1om/21npaooad Mojjoy
i £Q SO U1 anp e gy PuE DOF ‘SisA[euy sneD) 100 JO SINS — Aesdpun sisAjeuy ‘SUOHONISU] SHOM AINPIOAI] MO[J0 OF AIN]IE] 0} PAIBISY PUALL [EHUI0d *LOLT-110Z-4D :sisA[eue 9sneo uounwios o Jo wed se pasopisuod Sureq e sYO) paist] HLON

0} 2uny1ey,, © JO AN[BUOIIIOD 0] POUUIQ PUE PAUIULIDRP UG IABY PAIYBIYBIY S0YL, ‘1 1/1€/L
RS 86¥1-1102-40
EUT TS e ey e YIPIT102:90
s o TEITI0TUD
R | ovEI-10zD
ST NS £121-1100¥D “XUJB Y JO UOND9S SIY) Ul SYO JO ISFT BION
AR R 1121-1102-90
I 80CTI-1102-¥D ‘uIsAg uonn|osay pue (‘uo2)
e 1021-1102-40 Bupnodoy UORTPUOD L) PUE ISEQEIR(] SSAUIEMY [EUOREINAQ Sy} JO SMIIAAI BULIND PajoU 1M AML 1 U JO 95N JO 1 amiio 2H0 $04-200-d4d-000-11-S
140 - @4SO1O PRGN P6¥1-1102-40
ANL-aaso1d Ty ERa YO £6¥1-11024D LZILEVO
4NL - agso1d 1L1/9 R e sians) $ZZI-1102-4D PLLIEVO
ANl - aaso1o SR NO 2291-1102-4D 9TLEVO
4N1 - N8dO Rzswg. vo TSPI-1102-4D 801LE-YO
weoyudig — NHdO 1% R SR TSR S6L0-110Z4D 6189€-YO
PIAJOS SUOTIOE YD) ON : YO ON $969€-VO
ANL - aaso10 AR SR 1601-1102-40 L969€-VO
140 —QasO1D TR YO £SEI-1102-4D “XUJEW 94) JO UONIOAS SIY) Ul SYQ) JO ISIT BION
4NL-agso1o 5757 B0 R ] TSET-1102-90
4NL - adso1o THER RN NG ISEI-1102-9D £889€-VO “WwoysAS UOHINjOSY pue
4NL - N3dO _ pSS0NG E€T1-1102-4D LOL9E-VO |  Buioday uomipuoy) ay) pue 95eqeIR(] SSOURIEMY [BUOHRISAQ) SY) JO SMILAAI BULINp Pjou 1am ML peu} UE JO 351 JO S3ouel amiyo bk L0) $04-200-ddd-000"11-S
Ingys ang
ANl - a4s010 - £€991-1102-4D 10pLE-VO P X0qoA0[3 Buuinp yum porjdutod Jou sem | poyyenb ynoge woneyuilf HOM [BIIIY0) Y £04-200-ddd-dOO-11-S
LOLI-1102-49D
JO uonenIuI o) pue SoM/IMpaaId MOJ[O
0} 21nj1E] JO SIOUBISUT DO SYNUP! DO [ETT 20
98RAPY —~ NHdO RTINS 0291-1102-¥D 6LELE-VO 28exjoed 30m oy Aq paainbar se pojuoWRdWI] J0U A19M S|OIUOD VYV ‘6L 1 W01 10} uoyrInBUcas Sujuado Aemioop Suung 204-200-ddd-A00"11-S
TI/61/L - adSd I ‘a8myoed ypom Aq pasinbos uoym sjonuod
weoydis - NIdO R 9LTI-1102-4D $$59€-VO (VAIY) Bo1y AHARIOROIPRY AULOQIY Ys([quIsd 10u pIp [ouuosiad DOEZ PU SET WO UIIMIG S[LISIEUI IAOU 0} IS 30UO X0GIAO|S 19A3AU02 JO [eAOwII Suning 104-200-ddd-d0O-11-S
o/
SINIWWOD JSEAD NOLLVLLINI 40 30¥N0S | 54D QALVIDOSSY | VO QaLVIDOSSV AINGWALV.LS ONIANIA # ONIGNIA

10532d 2)enbapuuy uy s)NsaI S} PUE JUISISUOD JOU ST JAd I¢ SAM.], JO 950 Sunnp suonerado Jo AN[EuLI0] 10D-700-dAd-AOO-TT-S NHAINOD

H[BMSSOLD) NUB[[PAING 3AIEIY 700-dAd-AOO-TI-S

O INTWHOVLLV

LOLI-110T-¥D JLAOdTY SISATVNY SNV NOWWOD/LOOY




“ystt 18 soajasumay Sutoeld Kjenuatod ‘sprom
34) JO ,1UIUL, SY1 UIIM PIMO[[E SEm UONBIASP 12U} H2} PuE 31 pozyuBoods Aay) 10 “Funeiaep d1om Aoy Jeu) 021uF0091 10U PIP SISPOM, WNEGISA POMOTI0} B1Sq 10U B1am SPIOM Y} g ‘SuolIRDSUL
HOM 21} U] SAIUOIOYIP UIAQ DABY ARW QY| SUOLORISU] HI0M USJILIM G MOJ[0F 10U PIP 181 SABM I S3iSe) pauikiopiad S[ERPIAIPUL ‘S20uBISU} D1J300dS AU U] “UONI0AS h-47) SINSI AUD VI PoqUIIsap s

“JOU SEY J1 UBL) SOUIT] AIOW [NJSSIOONS URq Sey 3on0erd SIY) ‘a0pjIom pasualiada ‘paj[nfs AySiy
B SBY J,id 950800 UI)ILIAN SB SPIOAL 3L} O} A[JOLUS YIOM 0} SaA[astAY BUIGIO) UBY) JoyIRI ‘SPIOM O} JO JUIU} AL 0) BULIOM JEMOJIOD JUI0q UBD ASN(} ‘AN 1€ 1By paunopiad 3q 0} Hiom o) Yaia
Jerjuig) 05 ase sSM 9doos xiom 2y Jo JueziuB00 are sgM . ‘Suoa0s Buldug qof-a4d Pire UMOpN[EM A(IqRYIoM "uoL ¥ HORRINPIV0I UNHA Y Ul POQUOSIP SY }I0M 3y 131D SSM

AN

Smd

Smd

‘pounolad Usaq pey YIoM oY) Jaye [1un pAsIS 1 posord 1ey) 921 10U PIp 53580 AUBLL Ut PUE SJOIARYA] 1} 1331100 10U PIP OSS 241 “938I2A00 0SS 9ARY PIP YoM SINAAS Oy} uf
“WBISIBA0 0SS FABY 10U PIP AUTUL ‘HIUGAS Z] S U] “Jous Ju1aq aue suoyejoddxs s uswaFeury JEY) 2nsuD 0} PR Y1 Ut JourLIOpad BULIOTUOW SIAOAU] SML YBISIaA0 uuoped 01 9oe1d ut 38 SOSS

vl

0ss

oSS

-9A9YJ3 AJySiy ST 10)USW Y} 1BY YSIQRISI
o} arenbope uey) oW s1 PIIY S UE I0IARYRQ SAL 4 PASURLD JO SOUSPIAD AN} ‘SSIUIANI0DY $5ISSE O] €YU SATIEIUEND OU ST At ANYM "ddd O peuBisse sojuapy suonmIsd() Jo 1NPUC) JUO AJUo ST YL

poHom

J0juap
HOM JO 10npuo)

10JUS
FIopM JO 1OMpU0)D

“SPIOM 91} UBY) JOYIRI JUB)UE Y} O} FUDHOM SMO}JB PIINPU0 3q 0) XSE) 95} FUIQLISSIP
Ajjegap yse) 3ty soserydeied San.d S AUAYM UOHRIUIS € 0} PO SBY ) SITL0 JWIOS UI ‘Syse auos Jof Ieudodde aq Aew Sy afym ISEl R JO uoluod 11y} uo sN0) swtom pue ‘suyauq qof
~ad oty BuLInp 58} Oy} 3QHOSIP S "3ANPooaId ST} Y POJRIOOSSE SRIOM [BNIOE oty BUIPEA j0U 1 SI9I0M ARW g/ - OZ-HD Wi PAIBI0SSE uonudisaaut s SuLinp palmodo Uonezifeal py v

VIl

Buyoug qor-2id

Suyong gof-a1d

‘spaom a1y Aq pamoyge AJJeoLy1oads Jou Sem ST} USYA Douanbos Jo N0 J0 Apuaunouoa sdays uiyiom Jo ULIoY ay) 400} 1 0M 2t Bumo([oj 104 Jo } 18I0
“jsos 3y} 01 soud os op

10U PIP NG ‘SPIOM BU{) AJIPOL O PAPUSIY Kty *SI0UBISUI IS U] ‘3585 Bureq aiam Aoy e Buof s€ AANIOR 1) 1sn{PR Pinad Aot ‘Madxg] JaNBI 190IGRS € 233 Aot} 20uLS ey fatjoq B 01 anp Sem Jf ‘SWR
110y Sunuzd 3y) Uf POAJOAUI FU1q 0) NP SIUITIIUIOS Sews SILL SPIOA L JO U, 2Y) O 30 0] Pasamodusa 3]of s1p1om ‘s3sed AUrEws UF 1L 3} OF P[RS 4135012 51 unlig) Jo 3K puoass v

‘painbaa sg soBueyo [eutioy 10w pajdusosd aary of sreadde (3ysu-yBy 10 WALPat) paIEAd|R Jo uoidecsad AUy su-mo| 3q 01 peataarad sem dn 305 oy 210ym $9582 UT pouLiopad

KJu0 seM Y104 Jo 2043 SIEL, “UOHOMUISUT 310Mm/2unpasord ay3 UT SPIOAs o) £q 10} poj[eo A|[ea)j10ads Jou s jeq) Yiom uuopad 0} UOWILICS JUI003q SBY 11 Jeys Ajduwt pinom siyf *,sda1s oy uaIMIdG,
FIom SIUNAWOS 0} 3jqeidoooe 200yMm ANO € saTwInoous syy], "do)s oM [empacesd & Sutuuroprad sof uoneredard uf (sse1 Joutur) dn 135 0) SISRIOM JOJ UOUIWIOD S1IF 12Y} PIIE9A3S 9L [ 1-110T
4D 101 G0y 24 Sutinp uoneSysoAur Jayun, °,sdojs sy usamIRg, Peunsopad usoq AjrEoldA) ARy ORI SANTANIOE UE AUIY) 1BY) PAISAGISIP B 1 ‘9L 1 |- 1 10T-HD) 40§ 3nbyud o Jo 3onpuod Buung

VIl

UONOIISUT

Hiom

uoHonNSUI

Niom

N
USHUM

d
UM

“SOA[OSUIGY) SPIOM {BIUOL L[} JOU ‘SPIGA AL} JO WANIE AY) 03 FUDHOM JO JOIAELRQ B} SIALP YOIy A UOTSIND JUDIYIP AJEIiawWEpUny € SIS, 401 ek am ABM A3y) }10M 3L} OP 0) SN MOJ[E
sp10as 3Y) 0(], ‘uonsonb oy Funyse £q yse) ay) ssyoeasdde umopyjem ) Sunwopad wes) dom 2y} ‘sIsE AuBw U] JUSBUM SB paunioyad 3q UBS H10M 2t WD, ‘AJLIA O ST UMOPM[BAM AN[IGESHOM
£ J0 1USMU1 A POPUIIUT UBY) ISP JUIFIP APyBHS € YiIM POIONpUOD) Butag AIe SUMOPHEM AIIQEYIOM 124} SEM 91 1[-110Z-4D [im Pojeroosse uoiednsaaul oy Juunp A1940081p IOUY

V11

L) i M

sos59901d PUE 5101ABY3q 2594 WIOHDd PuE MoLD| 0) POIRAXD B SIDYIOAL P2 SH) U1 ,0) poIom, Ajjeanioads
d (WpE UE ST SIY) ' 1780~ d4d-dSd JO S2ideyd 3 ul pouizdp aue $ossavaxd o1p0ads Jwos pue szyZy ‘suonend( Jo JanpuoD) 10} dxa sy y3noyy v

vii

1280-ddd-dSd

1280-ddd-dSd

1280-ddd-dSd

Jou 12 A3Y) 18y} SUROW S|

“PIRY 241 Ul , 01 Poiom,, Kjeoijiads Jou are A3y jey) sugaw sy, Sunpadoud
sproads apiaosd (9 “Ly0pT ‘6£0 ‘ITITT ‘S LITI-WHM OYd-Dud) s:unpasasd [01i0)) yiom SHOUEA 341 U pouyap gy Ty PUE suonersadxo oy yBnoyiy

e Ao

yil

53I0pa00ld
ONUOT) YO

SunpeIRNg
JoI0D) oA

SAUNPIIG
108U HOM

“WaWnoop siy paudis s1osiAIdNG YR PALIA0I0 s20uBHdWOSUOU 21npadoid B UISOYD SIUIAS 7] 343 JO 01

1INPUO)) JO SPIBPUEIS DY dHD 241 13d 190PUCISTIAl SNOLIIG PRIIPISUOD
p uAEpiije ue udts o) porinbos um SSM A 11/67/E JO N3dIM AL

51 WIHEGIAA UOTIOMUISUL UDJILM MO][0] O un[iey Jey) Bu1zt puB sUoj 3 01 Yy

YI1

NARPYIY

WATpHyY

P YoM S} UJ SITIUSIOYIP Bun Uf WIED) YJOM 3} JO [{AS Sy} 20 W00 2Texoed 3o Y JO SSAPIEZL ‘We) oM ) JO [INS PUE 0UILRAX2 U YN
01 2N §1 SIFLO SUIOS Uf §53000S "PAYSHAWOTE sBA 1) MOY JO pop u92q sey uondj di ) 101ARYPq E ULIO) SWOS pey

104, “(suonoe Y orendosdde 10 Bul ) uoy
soouerjduicouou ainpeoord A1 YOIM SIOUBISUS 2 JO %7 Uyl 55T 's|208 uononpaid piemo) paystduioose yrom Jo Junoure Y3 10j astead ay) ST 23esSAU POACHUISI “19BUCKS 3Y) 1NQ ‘PIIEIUNWIUIOY
u29q 2arYy AR, 2205UN UWAYM dO3S,, OF dxa g, poxnu Afer d Suipuas e 44 pus DYJHD 184) SAIBIPUL ‘PIA[OAUT S|ENPIATPUE IY} JO SWOS YIM SMIIAIINUI PUB SYYD JO MIIATY

yaad 1§ oI pajer; JOU SBY SPUOM
AJIea(o SIY0Ay ‘SULIOJ SNOLIBA U} PI0IOJuRS U33q Sey pue
1 uSPL [pta Butkjduios so) Hol dsas, W

a3 Juimouy Jng ‘,aunsun 3 dos Pue UM S ANpa2old 341 MOTJOJ,, 1SRUE K3y3 ey pue  KIorep s1 1] P
3007/1/01 U0 saokodua J.id 40f UOHEIUGLIO [ENMUI 33 Yyim UESSq SIY] "sAea jo PELAW € Ul somipy P

, Yot puEIsIap
u20q pey

AN

‘o ‘sordo, A1ajes
“‘s3uyaug snouep

a10 ‘sordo], Ajeg
‘sduyoug snouep

1 1012G © ST y-30) SINSI JO WOWI0JUIRT JURASISUOO Y,

“Suten syy3 Aq POSSAIPPE AIE YOI STYTY PUE SUOL o130 uot .
/s1osyatadng 10§ Suluresy,

‘PI9Y oY) U ,,0) YI0M,, 0} s2ondRad Jlg1oads IqUSIP JoU S0P pue 51doou0d [e1ausd sapiacid Suuren siyp ‘utedy "suuoy Auvw u 1 p 1Sy

VI

Fununiel] sgosialsdng

Fumier ], sJosiaedng

* LD Sy £q passuppe aue Yorym sTy ZY pue dxa oys jo [t 10519q B §1 $~10 SINS] JO JUSWAAOJUISS
di 0o st

WBISISU0S 31, “PIAY Y} UL, 0) PASIOM,, SLIEYL 10U S PUE AUBI PONLIY SUIEN0D TeaA Jod 90U0 U] (167) Furuiea] posed-indwo) st [0/ LAOH

A2%]

13D0/130H

LHOD/LEDH

A { uanuM

SpOM D) UL SILOUSISP Suy U1 Wea) YoM S JO [INS U JO JuLu00 2Fwjoed Y10M Y} JO sSa|preSal ‘uiea) oM SY) JO |iDfs pue aouauadxa Ay

IOU)I2 0} ONP ST SISED IWOS U] 55900Ng Paysdwoade sem 1 MOy JO SSI|P PP uaoq sey uona)ds oAy “(suonor YH e dde 1o 3u ) uot 101ARY3q JO ULIOJ SWOS
pey paocasd aLam 1OIYM 1 3Y) JO %0S 01 %ST S{eod uonanposd piemo) paysidoode YoM Jo JURCWS Iy} 10§ Istesd oYy 51 3Tessow PIIOJuIRI FIBUNS Y} Jng ‘POTEIIINUINIOD
u20q aaey Aew  21nsun usym doss,, 0} uonmdxa syL paxtus Kjjer d SuIpuas 218 .34 PU HUJHD 1241 PIIESIPUI ‘PIAJOAUT SIENPIAIPUI SU3 JO SLUOS M SAIIAIDIUL PUR SYYD JO MAIAYY

Y51 1 soafesweyy Suroeld Ajjeyueiod ‘SPIOM 34} JO JUSIUL, U} ULIIM PIMO||E SEM LONBIASP eyl O} pus 3t pozIugooas Aoyp 10 ‘uneiaop s10m Aoy jeipy
5Z5ug0001 10U PIP SISHOM, WINEQISA PIMO][0] Fuidq 10U 30M SPLOM ) 1nq ‘Suot SIOM 3 UF $315UA 130g 3A®Y ABUI 2D SUCHONNSUI YIOM UINLM ) MO[[0] 10U PIP 1eY) SKBA UL SHsE)
PauLI0jd S[ERPIATPUI ‘SI0URISUI J1100ds AuBwi Ul ‘I9A3MOH 4D 30 dxo 3y} spew p pad Spom Jo pucdasd a1y pue side0d sE pooisiapun oq o) 1eadde suonouny 3100 SWSI 4L

Vi1

SIOHUOD) VIR HOM
wI0p3g - -4 SWSI

3\ 0} Krenuod Junpiom
w0y ojdoed jusasud

0} jdweye am op MoK
ISIONSST 9Y |

‘SpaeZey paedniun
Jo 13quinu £ue oy peap
UEB3 SIOURIAWOOUON
2Inpasoay

SHUAILCY) J0JENjRAY

Lenbopy

[SE T

sJouIRg |#npIAY

LRy
JuawaBvuspy

1e3IYL

sisA[Buy JaLLieg

H INTAHOVLLY
LOLI-T10T-4D

140474 SISATYNY 251V NOWWOD/LO0Y




“Jonpuoa Jo SpIep i 1210jua pue sany /S0
J0u" djno Jn0qe 2101 21 31} SE AIYBU UL ,IAIUIADI], SE POMOLA Tou At AljeordAl suonoe YH :ALON

oY) s oAfoaut AIq seasoth ‘A1euo110eal 5t

“SJUSAD § JOGI0 HSOY} UT PUROJ SEM SIUIPIAD MIIAIZIUS SO SOUIPIAD OU NQ ‘PALINI00 SIOIARYIQ SY) JO SUOHOALI0D apeand jey ojqissod 13 "SIURAS BY1 JO %05 - ST 103 PUNCJ 3g A[uo PROD HORENAWING(]

‘posixe wiajqoad souruoziad uewnY € Jey) uoRIUS00as §0 3dA) [92]-m0] K134 € S BULIOJUIW HUO-UO-AUO PP suonoy
papnyou; os[e Wea] Y 94} ‘UONEN{EAS Sip jo sasodind ay) 104 "0y “Buly [euwisoj ‘spieog Malaay Areunjdiosi] SPAJOUL ED SiYL, "SULIO] AUBL 3%8) UBD SUONIE J0INOSIY UMY aeudaddy Vi1 uH 2jeudosddy
*SIAJOSILAY) SPIOM JBRIIE 3} JOU ‘SPIOM IT) JO KIS S} Of BuppoM-- (O] JUEM I
Kem Kot oM 3if) Op 0) S MO{[E SPIOM Y} O(, JO FISPUI i) SINOJUIAI wiese S|, "WHRQISA MM uaNuM 3y} Bulmoloj suop qof o 3uiiaB jou ‘suop qof 2y Bumpesd uo s1 snde} Y ey} uossudwi
21y SI2XI0M 2A1T UED S 1q0sd o1 Suzajosas jo peassui , swajqead ised Buio, PUNOIE 9A[0A1 SMAID Y10 PUE 13RUBJ USIMIAQ UOLORIANI JO Ayuofeur Sy USYAL . SULGILNOIUD 21,N0K SIORISQO
243 SUICOISA0 0) SU 10T P3oU 10K Op djaY 1BYM,, PUB ,(3UOP 3G 0} 81103 181 ST UMY, SIAJOATIL LUEDI) AU YaIM UOT 15,04m Aq snooj e se p Ajjensn 53 93essaul Arenuoo sn],
P 3I0M 313 Ut s31duSlolap Jul I UIR3) YI0M SY3 JO [{D{S Y3 JO JUAI0D 2Feord JHom 1Y) JO SSI|PIBBAI WILd} JOM S JO |[1fs puE aousnadxs oy syl
0} 9Np §1 $9880 JUIOS Uy $53000G “PAYsId SeM 31 MOY JO SSI|P pap 123q sey uor yiop '(suonoe yH ereudosdde 10 SunOHIIW UC-UO-3U0) HONIBLIOT 101ABYS( JO ULIOJ SLI0S pey LUONITIISU] UBTIM
1] pasoud azam yowym 131 JO 94,57 uey) s “s[eod uonvapold premo) PoysIjduIcode }i0m JO JUNOWE S1) 10§ osreid 1y §1 9FessOW POAIOJUISI 133U Y WG “PRIEINUINLIOD o 01 faenuos w:ac.ok
u2eq aaey Aew 2onsun usym dois,, O} dxs oy, poxiw Ljey d Buipuos 238 J.44 Pue DUSHD WP SOIEIPUE ‘PIATOAUS S[ENDIAIPUL 2Y) JO JUIOS HIIM SMIIALON] PUE SHYD JO M3IATH VIl 1a8euey 1Feuey wauy spdoad Wonard
03 yduioye 3m op MY
“ysu T8 SoA[pswa Susoeld Ajjeuslod ‘spiom 2y Jo ,Jua3ul, SYI LINM pamojje Sea P 184} 1]3) puE It I Aay3 10 ‘Sunjeracp asam Aoy 1ey) o7)u3033J 10U PIP SIBHIOM ‘st ansst oy
“SPIOA 21 URY) JOYIES JUSII ) 03 BUDYIOM SMOJ[E SHLL “Bunbs Uf paquosop si 3B 91 Moy Sumouy ‘spiezey porednuuun
o} paseddo se pajanpued aq 01 3Se) S IqLISIP AljeqI3A 01 SMA ) UO Kjas A3y) 21AYM UonENYIS € 0) PA] SBY 1t SISED WS Uf sreudosdde aq Aet sy APYM ISTI 342 JO uOILIOd 113Y) UO SNO0J SINIOM V11 SIIOM, 3O JOquUINT AuB 0} pEa]
T saplg SRRy ugo $30UBYIUIOOUON
SHIUWOY) 101BN[EAT Kavabapy saLLIg [¥np 10 awalvuely ANpastig
L0 SISATVNY JSNVI NOWWOD/LOOY

LOLL-110T¥D




4 FT (20-00 pue -pepesU UOROY MEN O
10-39 L0-OM S8940JUJ8] PUE WO} SWe}S) SRR Ry
Kousoe|duioD/80UBpYU0IRNO -Kemuapun Apeaije
= on 2 $580NS $N0KGL) sjuswanoiduwy (0:)u0D oM YBnoiy passaippy,
\ ] R : 1810984 99UBULIOKA UBWINK

f

L ‘SapUBYEP UOONLISU!
punenpege - }IOM BLIODIBAO 0} SWES)
‘udpuM se pauopad dejs yoea ‘@oueldwoouou “soue|jdwoouou Sﬂ %M“uo._ 5 uuﬂ&:ﬁ. o OM JO ousladxe
I 10 poyIew § | d 40 oy Jeanpa00sd 40 UONDBII0D fs mu..._ i n.._~ i X 2”__ w_> s oﬁ_o“.o h. mZN /IIbis ©) anp ssaooNs
e oplaoid Jou op b ‘'SA id HOM U0 *SA )SE) JO uonajdwos e Y iooe i B0 5 snojaaid uo paseq
|einpadosd pue Bujures| $No0j pue 8ouanbasuod Mo |NJSS309NS UO SNO04 v MM kL | SUORY ¥H Pesn uoyidaosad ysu mo|
: 5 ﬁ

ﬁ e a

‘wajqoid anewweiboid ~sotinlii
1P p ‘aleme Jou siebeueyy joU Jnq ‘[enpiaipul s
ou jnq ‘areme JeBeueyy 9/Buls 10§ PaaLI0D I0ABYSG 18)40M OU 10 paYWI]
‘paiinbas
JON 'JOU Op }SOW Jng ‘usjuMm se
pawoypiad si dajs yoea Buunsua
JO poyjaw B asn S\L Swos —
‘80UaNbasuod JUBJSISUOD INOYIM SEM
‘spiom 8y} BuImO}|0 AlIoulS 10U SEM UoIyM pauLIoyiad 3IOM
. WEUBPUM .
mm_ﬂ.wnv__hw% mﬂc%_”omu_“:o.._ﬂ_ﬂ_.ﬂ se 1ad 9 UEO }10M U} UBD, SA L0} JUBM aM ABM ABU) YoM 8y} OP 0} SN MOJ|e SPIOM 8y} 0Q,, ioﬁcmﬂmﬁw“mwhm
- Bupise pajonpuod SUMOPNIEA AUIGEMIOM AG POIIQIYXS SI JOSPUIW SIYL "SPIOM By} JO JuBjul 3y} 0} Buijiom :
- —4
[ I 1 x
. ‘SpIoM .
%h_ﬂﬁummr“wﬁﬂ oy} JO ,JuBJUL, SY) UIYYM PamOjje -abueyp 0} pesu E:\”._Nu.__ﬁom”“:c
s SEM UOBIASP {8} INq ‘UojoNIISUl e azjuBooal Jou pia R e
. : uepum woyy Bupeinep peziubooay U pos;paz C]
3

f !

‘ajelnep ‘Ajejenbape juswnoop sbueyo
0} 95040 Inq ‘ABNO SUORONLISUI SOM o nuwhoo.._:w__n H%.o HMM__“ME._
t L)
I
“SUOONJISU] HIOM UBKLM U} MOJI04 JOU PIP S{BNPIAIPUI SUIOS jnq ‘SUCHEIAX® By S}9eW PauLOpad YoM JSopy ‘
3
“om dojs 4o ushum se dajs 3iom ay) wioped o uogeoad B ) pa) P JOU BABY SWES} YIOM ddd 110-0a
sisAjeay 3da], Aypp
I INTWHDVLLV
LOLI-T102-HO

IO SISATVNY dSNVO NOWWOD/LOOY




ﬁ

wuapum

L0} JUBM @M AeM A3y} HIOM By} OP O} SN MOj|e SPIOM 3y} oQ,,

(20-00 pue i U UOIOY MBN O
10-00 ‘40-0¥ $9210}ule1 PUB WO SWIRYS) {pepesti uoaoy may oN)
*Aoueoe|dwo)/aouapyuodsang -Kemuepun Apeaije
' SS300NG SNOIABId
18101284 9OUBULONOG UBWINY sjuawanoidwy [01u0D YoM YBnoiy) passalppy,
% 3
e 'S8I0UBRYIP LOONASUL
jou g.oz_umeo 3 = SIOM BUIODIIAO 0) SWiea)
‘uapuMm se pauuopad dejs yoes -aoueyjdwoduou ‘soueljdwoduou BN poulve) PRI SIOM JO Souapedxe
4] “ suossa J0u Jf 3AO8Y3 JON 3 onp sseons
Bupnsua Jo poyjew 1 40 uoj] |eanp: 30 uoj] 10 sBuyeuq useq “SJUOAB B4} 40 %GT /IS 03 3np
e oepjaoid Jou op inb SA pays|| HOM uo *SA )se) Jo uope|dwod aney S0 e Ul SUoROY ML PBSN snojaaud uo paseq
|einpaoosd pue Butues | SNJ0j PUE 30UaNbASU0D MO |NJ$S800NS UO SN0 _c_o_ kL : ¥ uondaoiad ysi Mo
| ! = I
‘uoipe & ‘We|qoid dnewwelbold Bk
0 p ‘aleme Jou siabeuepy Jou Jnq ‘[enpiAIpul pr=
ou jnq ‘aseme sebeueyy 9)6uls 10j pajoa1I00 10IABYSg 19O Ol 10 eI
‘pasinbay
JON ‘Jou Op JSOW Jnq ‘usjiLM se
pawopad st dajs yoea Buunsua
4O poyjau e asn S\NL Swos _
‘30uanbasuod JU3)SISUCD JNOYIM SEM
‘spiom 8y} Buimo|j0) Aous Jou sem yoiym pausiopad 31opm

'$S8001d [04)U0D
HIOM Ul SUMOpHERIg

LOLI-T10T-4O

SISA[BUY 1], AYp
I INAIWHDVLLV

LJO0dTY SISATVNY 9SNVI NOWWOD/LOOY

mu_s Mg%“»mﬁcotwmu =N n_._on_vu SB pauuopad 8q UBD HIOM 8Y) UeD, "SA
% e SN Bupyse pajonpuod SUMOPXIEM ANIGR)IOM AG PeJIGIUXS S| JBSPUILI SIYL "SPIOM By} JO Jusjul 8y} 0} Buiiom
L)
[ i 1 7y
’ ‘SpIOM .
s e 343 Jo JUBIUL, BU UILHM PamO|/E “aBueyo 0} peeu Ez__o.u_:wmﬁ
bl st SeM UOIBIASP 8} INq ‘uofonIIsul e azjubooes Jou pia iounq ‘pabueyo
ezubooms jou pig ualuMm woJy Bupeiasp peziuboosy Pus paeu pazuboosy
‘gjeinep ‘Ajejenbape juawnoop abueyo
L 10 d u J
0} 85042 JNq ‘AB)O SUORINLSUI HIOM MMhoazw__H w:u.a”._o_«oaﬁs
2 o 4
*SUOIJONIISU HIOM UBJILIM B4j MO0} JOU PIp S| | 8WOS Inq I dxe ay) sjeaw pawuopad oM JSop _
L)
oM dojs 10 uSHLM Se dais 310m 3uj wiopad o) uol B o JOU SABY SWEA) HIOM d-id 110-0a




‘fouuosiod gid
i SuyaLiq oy oxeys 03 uoneloadxy e
‘Aypqisuodsal yiom dojs JO MIIADY e
‘oyedordde
U95q 9ABY P[NOM SUOHOR JBYM pUR
sjuswaNNbal pare[oIA UINE} SUOLOR
a1 Aym Jo UOISSNOSIpP & Furpnjout
Jd:1d 18 SIUDAD JBJIUNS JO MIIATY
SUMOPY[EM
ANIqeIO A J0J suonejoadxy e
"2ouel[dwod WeqIaA JO UOHUGI( o
(1 d 998) SUOHINLSUT UIRLIM [PIm

“AOUIPIAS o>€oo.30 se ooca:mﬁoo 103 macughzue MIN e

“piom dois 10 (39150 9ouBPUINY 10 13js0Y uonsdwc)) :Buimolfo} oys apnjout {[im

uopuMm se jlom utiojrad o) uolje1oadxd "S[0NU0d ‘uona[duiod Jo 30uapia3 pue Bulsuq 3uryaLIq SY 1, "S|ONUOO PAULAp UMM

31} puRISIOpUR SWEI) HIOM pouyap unpim yiom uoyzad sy Suumbai S[ENPIAIPUI JO UOKEIYHUSP! | YIom uLiojiad 03 JuswaNNbOI 3 SjeseNIal

1Y) UOHENSUOWIP 1332313 10 %406 0 yuswnImMba oy pueisIopun ‘[BLIO)EW UOISSTIOSIP PojuowInoop 0) S§M J pue s1oeuey ‘s1010911([
Juimoys 110z/1€/¢1 PUe [ 10T/L/6 0} ppuuosiad 10§ Ajyjiqejunosoe 30 £doo © yjim uae) Sem uonoe Je | J0J suonejoadxs Jo Sugsuq pajuswndop 4
U93MIAG PAIORPUOD SJOIN JO MIAY apiaoxd o) pajoadxo stsiL, | 10016V 10-DY uo] Auof 1102/L/6 | um SulqLIOSIp JUSLLSTL]S INSO[O B IPIAOL] € Jonpuod 0} Juapisatd MIA dAd vd

aeq
sapoD) $ISN8D uopaydwe) :

REIIJLI)) MITAIY SSAUIANIIH spnsay pagsadxy asns) |sjqeonddy | apqisuodsoy pagoadxy syusuraambay samso) JUSUIDIE)S UOIDY | # UOIPY

LOLI-TIOT¥O LU0daY SISATYNY SNV NOWWOD/LOOYW



“(sordoy

pagaLIq oY) 0} PaIBIa1) HoBqpad)
Suipraoid pue BISIOAO/JUSIISSISSE
Ul 901 IIOT]} SE [[oM S

sjustuennbal wesdoid sy pueisispun
SJOW Bunonpuod jpuosiad

18y} UOUEISUOWSP 1038213 10 %06

*S[ONU0D
pauLap unim yiom uloprad
03 Juaurannbai oy puejsispun

*90UBPIAD 9AT}O3(qoO se

(19350 dduUBpUINY 10 10150} Bopa(dwo))
‘uoyya[dwIod Jo 20USPIAS pue JuysLq

ay) Suumnbal sfenprAlpul JO UOHROYUSPE
‘[LI9JBWI UOISSNISTP PAIUSWINI0D

Anpqisuodsar sjiom doys Jo mMoIAY e
-ajerrdoxdde
U93q 2ABY P[IOM SHOTOR JBYM pue
syuswannbal poje]olA usye) suonde
3y} Aym Jo uotssnosip e Surpnout

dAd 18 SIUSAD JB[IUIIS JO MIIADY  »

-aouerduIod WIeqIoA JO UOIIUYS(] o
-K3I[198) 9y} Ul 3IoM JO dduBRuLIONIed
0) Joud suononISul US)LIM

JO M3IADI 10} SHUSWIANNDIT JO MIIATY o
SUMOPY[BM

Ajpigeyiop 10 suoneioadxy e
“aouspuodapul

Juiureyurews jo souepodun ayy, e
*Surea) Yiom pue sSMA
0} SULIOJUAWI PUE JOBGPIAJ SIBIPIWLIL
apuaoid sQSS ‘Ajfeuonippy
Justaaoidu 1o santunpoddo
pue sassauyeam AJIuapl o}

st wiesSoxd OSS/JOW oy Joasoding
(1'V d 998) SUOTIOMIISUL UM YUM

souerdwoo 10} sjuswsInbss MoN e

Burmo[joy a3 apupout

[itm SugaLq syl "SOSS 01 paywy

jou s1)nq ‘sapnpoul sy, ‘werdoxd

ay) jo spuswasinbar pue ssodind o

ajesayial 0} SO Surunoyred jpuuosiod

Fuimoys [10Z/1€/71 PUe 1107/L/6 03 PuuosIad 10} Aiqejunoooe JO Adod B iim USR] Sem UOLOR Jeym | 10 suoneadxa Jo SuljaLq pajuswnoop €
us219q PaIONPUod SJOIA JO MAARY apiaoad 03 paroadxa stSWL | 10D19YV 10-04 Juo Auof 1107/L/6 SUIqLIdSIP JUSLIINLIS SINSO[D B IPIAOL] B JONPUOD 0} JUSPISald 9IA ddd vd
aeq
53apo) sasne) uonpduo)
BLIS)LID MIAIY SSOUANIYH S)MSIY paradxy asne)) aqqeanddy | oyqisuodsay paydxy sjudurd.anbay aansof) JUdWR3BIS UOPY | # UOIPY

LOLT-1102-4D

LY0OdAY SISATVNY ASNVO NOWWOD/LOOY




S
r ‘PaPaaU J1 SUONOE PPY  "90UPIAD |
9A1I93(qO SB MI1ASI SSIUSATIINLJ -poday uonenjeAy asne))
ayp yo Adoo & s Ma1AY oY} JO sInsal 300 94} JO 7'9 UOND2S Ul paquosap uefd
VIN U9 WL, Z2102/9/€ | 93 Suiquosap 1UsLIale)S INSO[0 € IPIA0L o) 10d MIIAGY SSIUSALOIFH Ue ULIOJIod Il
"SHONIN]OAD YIoM P[oY
pue s8uyaniq qof-01d Jo uoNRAIRSqD e |
‘SUIRS) YIOM
puE SSMA ‘SOSS Wi M) »
:apnpoul pINoys YSM 9y} 10} A3ojopody
"90UIPIAD *PapIsU JI SUOHOY PPY
-potuswia[dw1 aq PInoys sanbrIyos) JUSIAFFIP J1 10 ‘SI0IARYDq Se VS 2U3 Jo Adoo e yjim VS M 24 Jo ‘] UOHOY Ul paulop sjuawaImbal mou oy}
souerjdwios ampeooid ay) Suijsoy axe sonbiuydol oy1oads a1y J1 SUILLINR uowil, | [10z/91/11 | sinsa1 oy Surquosap JUWSNE)S € PIAGL] | JO (VSM) JUSWISSISSY 93§ JIOM © ULOLIO] ot
BT
uonarduro)
s paroedxy afqisuodsoyf parsadxy sjuswaambay amsop) JUIWIIEIS U0V #
(asne) © 03 paxuI] J0)) SUOHDY IO
"SWES) HIoM 0} Norqpad)
*(sordoy Surpraoid 10} sanbiuyoa) pue snooy ‘1 UOKOY Ul pauljap
PoJoLIq Y} O PoJBISI) YOrqpady | JO Seare uo 3ouRpmMS pue SuLIOjUAUL sjuswasinbal mou 2y pue souerdwios
Furpiaoid pue JYSISIOACJUSUISSISSE apiaoid o3 puuosiad suonesadQ jo ampaooud aq [[eys paronpuod doysiiom
ur 9]0 JISY) S€ [[9M SB | JONpUO)) PUe P[2Y Y} UI PIdUNOIUS sy oy Jo o1doy v “suresy Jiom |
syuowaamber wesdoxd ayy puejsiopun | soBusjfeyo sSOSIP 0} SOFS 10J WILIO} "90U9PIAS 9A1129(qO SB 7107 0} yoeqpasy Surpraod 105 sanbruyoay
$JOW Sunonrpuoo [puuosiad & opiaoid se jjom se ‘souriduiod Ad 10J 3[npoyos pesodoid & pue doysyiom puE ploy 2Y) Ul PAISIINOOUD S3FUI[[eyd
U} UOIRISUOWDP 1318213 10 %06 anpaooid 10§ suorjejoadxe 1SI1J oY 10§ 101S01 oouepuslE Juneaw | ssnosip 03 (SOSS) WBISAQ Alosiazadng
Suimoys [10z/1€/Z1 PUR [10Z/L/6 PUE SPIEPUE)S dY) JO JUSWISDIOFUMI | 90D [PV 10-00 a1} Jo Adoo © yiim UDE) Sem UOROR Jeym |  Iowag wiioprad oym asoy 1oy doysyiom 6
U22MIBq PAIONPUOd SJOIN JO MITARY pajeadal pue Buto8uo spiaold | 10019V 10-04 uamQaed | 1107/21/01 SuIqLIOSOP JUSISIE)S SISO € SPIAOI] Aaopenb e Jo JoNPUOD 1) 3INTISU] vd
sIseq
Aep-0}-Aep B UO IM J[BIP U3 10U
aARY YoIym sonssi uo doueping pue
Suuoour apiaroid 0y s1oSeusy pue
“piom dois 10 PIoY oY) Ul PAISIUNOOUD SaZUS[[BYD '] UOIOY Ul pauyap syuswanmbal
uspum se iom wiojad 0y uoneioadxe SSNOSIP 03 S10stAIadNG 10} WIIOY "20USPIAY 3A103[qO B Z[0T Mau oy} pue souridwod ainpasold
3 pUEISISpUN SWED) YI0M e apraoxd se [[om se ‘oouerjduoo Ad 107 a[npayds pasodoid € pue doyssiom 9q [[BYS pajonpuod doysyiom sy
ey} UoNEISUOWAP 1918313 10 %06 ampadoxd 10] suoneyoadxoe 1811 9Y) J0J 153501 Souepusjje Suneswt | 31 3O 91d0Y Y P[AY A} UL PAISJUNOIUD
Sumoys [10g/1€/21 PUB [10Z/L/6 PUe SPIEPUE]S 3y} JO JUSWIVIOURT | 90D APV 10-0D ay3 jo Ad0o € yyim usIE) Sem UOBOR JBYMm | S3SUS[[RYD SSNOSIP 0} SSMJ 10} doysiyiom 8
. UIMIAQG PAINPUOD SJON JO MIAY payeadal pue SuioBuo aplaoid | 10D19YV 10-2¥ | preuwodTqog | [10¢/C1/01 SurqLIOSIP JUSWISIE}S 2INSO[O B IPIA0I] ApIaprend e JO JONPU0O 3y} AuSUL vd|
aeq
sapo) sasng) uonajdurio)
| BLIALL)) AMIIAIY SSIUIANIIY SHNSIY pardadxy asng)) |arqedniddy | ajqisuodsay paroadxy spusmaambay aansof) JUIWI)BIS ROWIY | # UONOY

* LOLT-TT0Z-HO 404 SISATVRY FSNVD NOWWOI/LOOY




CHPRC Condition Report Form Page 1 of 3

CHPRC CONDITION REPORT FORM

Status: Analysis CR NUMBER: CR-2011-2196

Issue Identification and Processing

Initiator: Initiating Document: Date Identified:
Wegner, David B S-11-SED-CHPRC-PFP-002 711272011

Title of Issue:
C01: The Radiological Work Planning Process at PFP
Description of Issue:

The radiological work planning process at PFP 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.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:
Procedures) PFP CLOSURE PROJECT
Date Submitted: Other Related Documents:
7/12/2011
Immediate Action(s) Taken:
TBD

Recommended Corrective Actions:

Initiator Comments:
Tom Bratvold - Curt Bean

Associated Files

AddRL Verification. pdf
ChangeAnalyst.pdf
CR-Matrix-RLVerificationAdditions, pdf
S-11-SED-CHPRC-PFP-002.pdf

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

. . Date Submitted to Responsible Date CAP was approved by Responsible
Slgg!flcgfpce Level: Manager: Manager/Delegate:
ignificant 7/12/2011 - Bean, Curtis K
" ORPS [*" Compliance Determination " NTS

PAAA Compliance Determination Number:

Significant Level Justification:
Screened as Significant.

The CR documents programmatic deficiencies at the PFP 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.

DBW
Assigned To: Date Assigned:
Berkenbile, Michael 7/13/2011

Extent of Conditions:
The extent of condition is identified in the Root Cause Evaluation Report. See attached file ()
Causal Analysis Method Used: Analysis Completion Date:
Root 9/23/2011
Analysis Results:
The analysis results are contained in the Root Cause Evaluation Report. See attached file ()

http://prc.tl.gov/preerrs/Report IF.aspx?issuelD=20944 9/26/2011
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Trend Codes:

MSO06 - Hazard Identification/Analysis

RP1405 - Rad. Work Planning- Implementation
MN1201 - Work Planning

MNOS5 - Work Planning

Cause Codes:

A4B1CO02 - Job performance standards not adequately defined o
A4B1C03 - Management direction created insufficient awareness of impact of actions on safety / reliability
A1B1C04 - Necessary design input not available

PAAA/851 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 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 12/31/2011

» 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.

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 11/30/2011

enhance collaboration and balancing of requirements and production
goals and to promote consistency across project lines.

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/prcerrs/Report_IF.aspx?issuelD=20944 9/26/2011
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Action #: 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 #: 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 #: 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-2011-1707, 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://pre.rl.gov/precrrs/Report IF.aspx?issuelD=20944 9/26/2011
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EXECUTIVE SUMMARY

DOE surveillance S-11-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 (PFP). 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 PFP
chartered a Root Cause Evaluation (RCE) team to evaluate the Concern and determine why
work activities at PFP 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 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 ARRA funding.

CC-01: The PFP 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-01.
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.
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1.0

2.0

3.0

~ PA-05: Implement the preventive actions identified by the causal analysis performed
in response to CR-2011-1707, Potential Trend Related to Failure to Follow
Procedure/Work Instructions.

A recent Surveillance of the radiological control improvement initiative at PFP 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.

PROBLEM STATEMENT

Work activities at PFP related to the radiological work planning process resuited 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.

EVENT DESCRIPTION

DOE surveillance S-11-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 PFP. 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 CR-2011-
2196. CHPRC screened the Concern as Significant. CHPRC and PFP chartered a Root
Cause Evaluation (RCE) team to evaluate the Concern:

S-11-SED-CHPRC-PFP-002-CO1:

The radiological work planning process at PFP 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.

HISTORICAL REVIEW

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

e Hanford Information and Lessons Learned System (HILLS)
e CHPRC Condition Reporting and Resolution System (CRRS)

A review of HILLS yielded one documents germane to the event. HILLS article 2008-
RL-HNF-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.

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-1A-09-09, Independent Assessment of the Soil and Groundwater
Remediation Project and CHPRC-PO-IA-11-01 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.

e 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 PFP 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.

e Management assessments of CHPRC projects (SHS&Q-RC-09-MA-024,
Management Assessment of Radiological Protection Program Verification for
ISMS/EMS Phase II, and SGRP-MA-09-012, Management Assessment of Planned
Work Instructions, Enhanced Work Planning (S&GW), were performed in 2009.
Assessment SHS&Q-RC-09-MA-024 was performed as part of preparation for the
ISMS Phase |l 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.

o DOE/RL-2010-26, Integrated Safety Management System Phase Il 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,
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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 PFP was
performed June 27 through July 8, 2011 to evaluate progress (see SHS&Q-2011-SURV-
10682). This surveillance concluded that PFP 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.

51 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 PFP. Based on those discussions,
CHPRC management assigned the Director of Worker Protection Programs (DWPP) to
PFP to initiate improvements within PFP’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 PFP to strengthen the radiological engineering staffing level and skills mix and to
provide immediate support to radiological hazards analysis and control functions in the
PFP 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 PFP.

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 PFP and began focusing on organizational
improvements to enable long-term success of PFP. 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 PFP. Two of these resources
were reassigned from other CHPRC work and the third hired from offsite. One
individual was a CHP with prior PFP experience. Three additional RadCon first-line
supervisors were hired for PFP, establishing a reasonable span of management for
the organization of ~15:1, and the vacant facility RadCon Manager position was
filled. Four 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.
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- 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-12115). 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 100K
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-40109, 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
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5.2

6.0

PFP converted RMA/RMC 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.

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-12116, into PRC-PRO-
WKM-12115, 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.

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-11-SED-CHPRC-PFP-002 and
Conduct of Operations Issues identified in CR-2011-1707, Potential Trend Related to
Failure to Follow Procedure/Work Instructions, and CR-2011-1810, 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 (LOI) (Attachment 6). Results of those interviews indicate mixed resuilts.
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-2011-SURV-10682) that
evaluated the progress of the radiological control improvement initiative at PFP.

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

10
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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-than-effective Barriers

Barrier

Remarks

PFP Work Documents/Work
Packages

Deficient work packages enabled an environment where
decisions on Rad control were made in the field. Enabled
decisions on how to do work in the field.

Radiological Work Permit (RWP)
Development

Issues with voids - Limiting Rad conditions - No action limit or
void limit - Over generalization - Too much work scope.
Insufficient level of detail in Rad hazards analysis process,
including RWPs (Ref. S-11-SED-CHPRC-PFP-002-001) to
ensure controls were task specific.

Radiological Work Permit (RWP)
Implementation

Over generalization enabled inconsistent deployment of RWPs.
Insufficient level of detail in Rad hazards analysis process,
including RWPs (Ref. S-11-SED-CHPRC-PFP-002-001) to
ensure controls were task specific.

Procedure PRC-PRO-12115
Work Management

12115 LTA - Work control program requirements did not
emphasize expectations for SME review of activity level work.
Continued improvement June 2011. Updated expectations on
SME involvement.

Procedures PRC-PRO-RP-40109,
Radiological Work Planning,
PRC-PRO-RP-40108
CANCELLED

Actual controls being determined in the field by individuals not
qualified in radiological hazards analysis. Continued
improvement March 2011. Effective hazard controls
(Radiological) captured.

ALARA Management worksheet
(AMW)

AMWs lacked hazard analysis and controls. Training course
022801 focused on completion of AMW not hazard
analysis/control.

Completed Decision Making
Packet (CDMP-0011)

Although example air calculations were provided, they were not
focused on task specific hazards analysis. Inadequate program
oversight of airborne analysis.

Procedure PRC-PRO-RP-40031,

Trending — process trigger was an order magnitude higher than

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
Radioactivity Calculations for
hazard analysis in work planning

No process for performing Airborne Radioactivity Calculations
for hazard analysis in work planning process. Did not perform
airborne radioactive analysis

Corrective Action Program /
Trending

Limited use by workforce and/or ineffective response.

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
(SSO)

More work performance than work compliance focused.

Management Oversight Program
{MOP)

More work performance than work compliance focused.

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
(RCS)

Insufficient field presence of RCS complicated by manning
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
demonstrate balance between work completion and safe

execution. Management oversight expectations not consistently
implemented.

Radiological Staffing

Untimely replacement of departed staff - Availability of Rad
Engineers was restricted nationwide due to ARRA demand.

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.

1 Historical Expertise

Over-reliance on historical expertise and experience with control
of Radiological hazards. Historical hazard analysis process did
not adjust with changing hazard leve! associated with D&D.
Management relied on historical training needs analysis.

Tech Doc FSP-PFP-IP-003

Document not used as informational source

Radiological Control Technician
(RCT)

Occasionally supportive of the allowed level of latitude — Ratio of
Senior to Junior RCTs created skills mix weaknesses and need
for additional consideration to balance work assignments based
on hazard level and associated risk.
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Barrier

Remarks

Nuclear Chemical Operator
(NCO)

Receptive to allowed level of latitude

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
Planner

Insufficient hazard analysis and controls on multiple occasions.
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 collaborate
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 — Historical
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
I
[ I
Immediate Cause Immediate Cause
[
| | |
Underlying Cause Underlying Cause Underlying Cause
I | I
[ | |
Root Cause Root Cause Root Cause
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7.0

8.0

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 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 ARRA funding. (A4B1C04, ISMS CF-1 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 PFP and radiological control (RadCon) organization and Project RadCon
organizational structure was ineffective to assure implementation of an effective RadCon
program. (A4B1C02, A4B1C03, A4B1C04, 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: PFP Conduct of Operations culture was less than adequate. (A4B1C01, 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, PFP noted a number of events that
indicated that a potential negative trend existed related to procedure compliance.
This prompted initiation of CR-2011-1707, Potential Trend Related to Failure to
Follow Procedure/Work 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-2011-1810 to
document this issue.

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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9.0

actions and any actions not previously completed need to be evaluated and
implemented at the company level.

ACTIONS

The RCE team identified actions to address RC-01, CC-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 RadCon 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 inciude:

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-01.
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.
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10.0

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-2011-1810 to document this
issue.

PA-05: Implement the preventive actions identified by the causal analysis performed
in response to CR-2011-1707, 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, PFP noted a number of events which indicated
that a potential negative trend existed related to procedure compliance. This
prompted initiation of CR-2011-1707, 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.

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

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 RadCon.

Management Observation Program and Work Site Assessment identify a reduction in
the overall rate of PFP 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 PFP Radiological work planning
process issues. The CHPRC RadCon program is effectively implemented at PFP
and balance of projects.
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11.0 LESSONS LEARNED
12.0 ISSUE/ACTION MATRICES

Three Causal Reconciliation Matrices are provided:
CR-2011-2196 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/enterprise115/InfoView/scripts/documentXML.aspx?token=
&cmdP1=untitled*310502530*0***&cmd=askView&cmdBlock=all&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. SME involvement was found to be less than adequate due to deficiencies in
CHPRC 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 PFP 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 PFP 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 CHPRC 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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- Arreliance 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.
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There was a belief there were no additional CHPRC resources that could be utilized
without negative impact to other CHPRC projects.

Availability of SMEs 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
5/24/2011, 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,
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. Initial conclusions indicate the following root and
contributing causal factors:

v" 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

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

v" 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 RadCon Manager LOls

1)

2)

3)

4)

In the recent RL Surveillance, it was noted that PFP 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?

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?

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?

The RL surveillance identified that PFP 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 LOls

1)
2)

3)

4)

5)

How long have you been assigned to PFP?

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?

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

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

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?

e Ifinterviewee has been at PFP 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 LOls

1) How long have you been assigned to PFP?

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?

*» Ifinterviewee has been at PFP 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 LOls

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) 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? Whaf 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 LOls

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?

e [finterviewee 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 (NCQ) 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) 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?

e 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?

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?

43




Cause Evaluation CR-2011-2196

Work Planner LOls

1)
2)

3)

4)

9)

How long have you been assigned to PFP?

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?

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?

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

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?

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?

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

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

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?

e 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

CH2MIHILL

Plateau Remediation Company

INTEROFFICE MEMORANDUM

11-SHS&Q-003

Date: July 20, 2011

To: M. J. Berkenbile, HS- .

From: _ T.L Vaughn,Q[ieC: resi XJ&alth, Security & Quality
@g‘&:go, Vice President GTPFP Closure Project

Subject: ROOT CAUSE EVALUATION TEAM CHARTER: CONDITION REPORT
CR-2011-2196

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-2011-
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, muitiple uptakes of plutonium, and spreads of contamination.

Background

On July 7, 2011 CHPRC received RL, Surveillance Report S-11-SED-CHPRC-PFP-002 (11-
SED-0124, 1103433A). The Surveillance identified one concern, 12 findings and four
observations. The Concern (S-11-SED-CHPRC-PFP-002-C01) documented in CR-2011-2196,
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
SHS&Q Vice Presidents. The report will be 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 téam members and by all the
personne! from whom the team needs support. The team is expected to provide near full-time
attention to this evaluation, unti} 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-2011-2368
Issue ldentification and Processing

e Initiating Document: -
Initiator: Date ldentified:
Woollums, Scott S0 SED-CHPRC-PFP-002- 7/7/2011

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 PFP beryllium monitoring program.

Requirements Not Met: (Orders, Requirements, Responsible Project/Program:
Procedures) PFP CLOSURE PROJECT
Date Submitted:
Other Related Documents:
7/27/2011
Immediate Action(s) Taken:
None noted.

Recommended Corrective Actions:

Initiator Comments:
The responsible manager is Curt Bean.

Associated Files

CA-1-ChangeActionee.pdf
GloveboxPuNDAvs.BeCalculations_9-12-2011.pdf
S-11-SED-CHPRC-PFP-002.pdf
TEforPuandBeTE-PFP-10-002-0.pdf

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

L . Date Submitted to Responsible Date CAP was approved by Responsible
Slgglflcance Level: Manager: Manager/Delegate:
Fl 7/28/2011 - Bean, Curtis K 8/11/2011 - Gibson, Shawn A
™ ORPS ™ Compliance Determination 7 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: Date Assigned:
Woollums, Scott 7/28/2011

Extent of Conditions:

Analysis Completion Date:

Causal Analysis Method Used:
8/11/2011

http://prc.rl.gov/precrrs/Report_IF.aspx?issuelD=21124 9/26/2011




CHPRC Condition Report Form Page 2 of 3

Analysis Results:

Trend Codes:
0S0701 - CBDPP - Program Management

Cause Codes:
PAAA/851 Citations:
ISMS:

Corrective Action Items

Action #: Actionee:
1 Hess, John W

Action .Statemen.t: . . 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 PFP glovebox systems. The
basis for deciding which glovebox systems at PFP potentially contain
beryllium contamination is found in "OUQO" HNF-21777 (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_9-12-2011.pdf". Ratios in this document
are shown in dpm alpha per 0.1 ug/100cm2. All analyzed values are
greater than the dpm 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 PFP 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-10-002-0 is insufficiently conservative in its
assumptions, this Technical Evaluation will be reconfigured
accordingly.

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

Action #: Actionee:
2 Bean, Curtis K

Action Statement:
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.

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 PFP Radiological, Hygiene and Safety Director reviewed this CR and determined 9/20/2011

that it is ready for RL closure review.

http://pre.rl.gov/precrrs/Report_IF.aspx?issuelD=21124 9/26/2011
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Action Approved By: 3:::" Approval
Gibson, Shawn A 9/'21/2011
http://pre.rl.gov/preerrs/Report_IF.aspx?issuelD=21124 9/26/2011



