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Fluor Hanford
Performance Analysis

Cause Code Trending and Methods 
of Determining Recurrence or Not

Joe Guyette
FH Operations Assurance
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Components

• Corrective Action Management 
(issues management)

• Occurrence Reporting and 
Processing System

• Statistical Process Control
• Data Analysis Working Group 

(DAWG)
• Functional Area Forum
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Corrective Action Management

• Most Fluor Hanford issues entered into CAM
• Issues are evaluated, assigned trend/cause codes 

and actions using a graded approach
• Trend/cause codes and actions tracked in Deficiency 

Tracking System database (DTS)
• Statistical Process Control used to generate metrics 

from DTS
• Metrics are input to the DAWG and the FAF
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Occurrence Reporting & Processing 
System
• Occurrence reports are compiled by 

reporting categories
• Statistical Process Control used to 

generate metrics monthly
• Metrics are provided to the FAF for review 

monthly
• Quarterly the metrics are reviewed and 

analyzed for reporting to DOE-RL and HQ 
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Data Analysis Working Group (DAWG)

• A diverse group of SMEs from functional 
orgs and projects

• Meets quarterly – reviews ORPS, DTS and 
DOE-RL field observation metrics

• Additional data collection sources include 
DNFSB info, Safety Alerts, Lessons 
Learned, recently completed assessment 
results, assessment schedules, Senior 
Management Feedback, and DOE input i.e. 
sensitivities
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DAWG (continued)

• Intent is to identify focus areas for action 
before they become bigger problems

• Focus areas assigned risk values and any 
recommended actions

• Report issued/briefed to Sr. Management 
(all project VPs) and also briefed to FAF

• DAWG review led to Material Handling 
SC-R
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Trending and Cause Codes

• Trending Codes 
– Code(s) that best categorize the event or condition 

(i.e., the "what" aspect of the issue)
– Developed by each responsible functional 

organization

• Cause Codes 
– Code(s) that best describe the apparent or root 

cause of an issue
– Directly from DOE G 231.1-2 “Occurrence 

Reporting Causal Analysis Guide”
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Types of Issues

• Significant – Issues that require/warrant a formal root 
cause analysis such as ORPS (OEs, SC 1, SC-R, Near 
Misses), NTS, 470.2b CAPs, Management prerogative, etc.
– SIs receive a root cause, apparent cause, and trend 

codes

• Low Threshold Deficiencies – Issues that are not 
significant but contain a noncompliance/deficiency
– LTDs receive an apparent cause, and trend codes

• Opportunities for Improvement – Conditions that 
are not deficient but where an action has been/will be taken
– OFIs receive trend codes

• Issues are entered into the Deficiency 
Tracking System with codes assigned
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Metrics from Codes

• Fluor Hanford Statistician accesses the 
DTS and ORPS and converts collected 
data to spreadsheets

• Metrics/Performance indicators are 
generated

• Statistical Process Control is applied 
including establishing upper and lower 
control limits, and averages

9
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Metric Users

• The Data Analysis Working Group process 
provides an important component of the FH 
Assurance System supporting the key attributes 
of assessment, issues management and worker 
feedback and use of performance measures

• Using the DAWG report and performance analysis 
metrics, the Functional Area forum determines 
which areas/metrics warrant further review for 
collective significance by the responsible 
functional area manager
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Statistically Significant

A trend is defined as a datum point or data 
points that meet the following criteria on a 
control chart: 

a) One point outside the control limits 
b) Two out of Three points two standard deviations    
above/below average 
c) Four out of Five points one standard deviation 
above/below average 
d) Seven points in a row all above/below average 
e) Ten out of Eleven points in a row all above/below 
average 
f) Seven points in a row all increasing/decreasing

Such trends may be referred to as statistically 
significant.
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Trends

If a trend is detected, determine the reason for 
the trend and the impact of the trend. Pareto 
charts and Histograms of causal data and 
other attributes during the time frame of the 
trend may be of assistance. Depending on the 
reason, impact, and the direction of the trend, 
the goal becomes either:

a) Reinforce the positive trend, or
b) Stabilize performance, or
c) Correct for the trend 
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Adverse Trends

A trend on a performance chart may 
represent an adverse trend if it meets all of 
the following three criteria:

a) It is statistically significant,
and
b) It is in the opposite direction as improvement, 
and
c) Review of the reasons for the trend and impact 
of the trend on safety, quality, cost, or schedule 
leads the owning management to declare it 
“adverse”.
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Functional Area Forum (FAF)

• Consists of functional area program managers
• Meets monthly to review metrics from reportable 

and non-reportable data
• FAF determines metrics for further analysis
• Program management analyzes these metrics to 

identify potential “R” reports
• Formal or informal analysis quarterly to meet

M 231.1-2 requirement
• Resultant quarterly Performance Analysis Report 

includes FAF metrics and analysis by 
management, and discussion of DAWG results
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Functional Area Forum 
(continued)

• Reviews ORPs Reporting Criteria Charts
• Reviews non-reportable DTS charts using 

designated codes
• Reviews A Causal Nodes for ORPS, and 

DTS assigned A Causal Root or Apparent 
Charts

• Reviews compilation of relevant charts –
HQ Key Words, etc.
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Functional Area Forum 
(continued)

The December Functional Area Forum (FAF) identified several 
specific areas that warranted additional analysis. These areas are 
listed below

• Informal Review:
– DTS* Root Cause Node A4, Management Problem
– ORPS Cause Node A2, Equipment/Material Problem

• Formal Review:
– DTS* RC 6.D, Personnel Contamination
– DTS* RC 8, Transportation
– DTS* Root Cause Node A3, Human Performance LTA
– DTS* Root Cause Node A5 and Apparent Cause Node A5, Communications LTA
– ORPS/DTS RC 10, Management Concerns/Issues

• Significant Issues:
– Subcontractor Involvement in Reportable Events
– Hoisting and Rigging Issues in Reportable Events

*Those areas determined to require analysis designated as Deficiency Tracking System (DTS) primarily 
include events and/or issues that are not reportable
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Criteria for Recurrence
Two or more events or conditions, as determined from any 

source, should be categorized as a Significance Category R 
occurrence (recurring event), when they meet the following 
three criteria:

1. The set of events or conditions are similar in nature. This 
may be based on similar causes, reporting criteria, keyword, 
or word search.

AND

2. a) There is either a non-improving trend, OR
b) The rate of occurrence is stable at an unacceptable level.

AND
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3. a) The events or conditions themselves represent an 
unacceptable risk of a serious event (employee injury, 
environmental hazard, or equipment damage), 

OR
b) The events or conditions are symptomatic of a larger 
company or programmatic issue, which if left 
unchecked, represents an unacceptable risk of a serious 
event,

OR
c) The events or conditions are minor in nature, but 
frequent enough to have a serious impact on facility 
operations, budget, or schedule,

OR
d) The events or conditions are indicative of a failure of 
corrective or compensatory actions from previous events 
that, if left uncorrected, could lead to a serious event.

Criteria for Recurrence (continued)
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FH Functional Area Managers

• Analyze metrics assigned by the FAF for collective significance 
and recommend whether corrective action is warranted

• Where metrics have been designated as collectively significant, 
determine if the condition is reportable using the established 
criteria

• If the condition is reportable, submit an Occurrence Report in 
accordance with Reporting Occurrences and Processing 
Operations Information

• For conditions determined to be collectively significant that are not 
reportable, evaluate the condition for submittal to the Corrective 
Action Management System in accordance with Corrective Action 
Management
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Projects

• Fluor Hanford Projects are also held 
responsible to identify and declare SC-R 
when appropriate

• Projects have identified and declared SC-
Rs for Conops at PFP and SNF, and TSR 
violations at PFP and WSD
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Personnel Contamination
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ORPS Data

Reporting Criteria 6D
Personnel Contamination

c-chart UCL

Average = 2.0
(Apr 04 - Jan 05)

DTS Trend Codes:
RC0902
with manual review
by Rad Con personnel

Average = 0.4
(Jan 07 - Jul 07)

Non-Reportable Personnel Contamination Issues based on Trend Codes 
assigned during the CAM evaluation process.
• Four issues with one of the designated codes 
• Exceeded the Upper Control Limit
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Personnel Contamination Analysis

There were 4 DTS RC 6.D items identified during this reporting period 
which are analyzed below:

One of the four is a skin contamination from a brea ched glove at 
the Waste Receiving and Processing (WRAP) facility that was properly 
identified and the response actions appear appropriate. The event 
involved 840 dpm/100cm2 alpha with no detectable beta/gamma on 
the skin of the employee's right arm near the elbow.  A bioassay has 
been initiated to confirm that an uptake did not occur. The apparent 
cause was that the glove was cut while trying to dislodge material stuck 
in the glove box transfer sleeve.  The glove was cut on the sleeve area 
and not the hand area. Breached gloves are tracked on a quarterly 
basis by WRAP.
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Personnel Contamination Analysis 
(continued)

The remaining three events were low-level clothing 
contaminations that occurred at 3 facilities during the conduct of 3 
different types of activities:

•K-Basins:  The employee was kneeling on an electrical cord
•T-Plant:  Canyon 'no hands on work' access (performance of 
observation activities, not directly handling known contaminated items)
•Liquid Processing and Canister Storage:  Cause unknown, possibly
work in the G-cell area; project could not identify the source of 
contamination

No common element or activity exists between the 3 events other than 
the individuals came in contact with removable radioactive 
contamination.  The data is limited, but does not indicate any adverse 
trends or issues that would require a SC-R occurrence report. 
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Causal Node A2 – Equipment 
Material Problem
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c-chart UCL

Average = 2.5
(Mar 04 - May 05)

Average = 0.7
(Oct 06 - Apr 07)

>7 in a row
above average,
though from a

very short baseline

Reportable Equipment Material Problems (Causal Node A2) based 
on Codes assigned during the ORP evaluation process.
• > 7 in a row above average
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ORPS Causal Node A2 -
Equipment/Material Problem Analysis

• There are 16 events that received Equipment/Material Problem 
(A2) cause codes during this analysis period.   Of the 16 events, 
five were authorization basis related as they resulted in TSR 
violations with 4 of the 5 were included in the SC-R issued by the 
Waste Stabilization and Disposition Project, and the other 
documented exceeding fire system testing grace periods at the 
Plutonium Finishing Plant.

• Eight of the remaining 11 events document equipment or material 
failures which are not unexpected as a routine part of ongoing 
project activity.  These events included a switch failure (involved a 
personnel injury), a motor bearing failure, a circuit board failure, a 
broken light fixture, a back-flow preventer failure, a wiring ground 
due to chafed insulation, a speed-rail failure, and a worn firearm 
safety. Equipment/Material failures due to normal wear and tear in 
aging facilities as they progress into D&D are expected.
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ORPS Causal Node A2 –
Equipment/Material Problem Analysis
(continued)

• The other three events assigned an A2 cause code during this 
analysis period included a range fire, a personnel injury due to a 
dropped well casing, and an HVAC pressure controller found out of 
calibration.

• These 16 events occurred across 6 separate projects, including 3
separate facilities in one project.  The A2 cause code metric shows 
nine months in a row above a recently rebaselined lower average 
that was driven by the period of October 2006 through February 
2007 with only one event.  Using the previous average only two 
months would have exceeded the baseline average. It appears 
that this metric may be rebaselined to a new average if the number 
of events continues at the current rate. 

• Analysis of the Equipment/Material Problem (A2) events does not 
reveal any information that would warrant the generation of a SC-R 
occurrence report.
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Results

• DAWG results have instigated assessments and CAM issues
• Functional Organizations have identified Hazardous Energy 

Control performance and process, Criticality Safety, material 
handling, and Respiratory Protection Program as “recurring”
events and actions have been taken

• DAWG has identified “managing change” as the most difficult 
on-going Management challenge

• 15 SC-R reports have been issued to date by Fluor Hanford
• Performance Analysis keeps Client informed and improves 

communication between programs, line management, and 
Senior Management

• Since the FAF and DAWG have been put in place overall 
ORPS and CAM issues have declined
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Or igination Date

N
u

m
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f 
A

R
's x-chart UCL

Average = 230
(Oct 02  - May 03)

x-chart LCL

Average = 171
(Jun 03 - Apr 04)

Average = 212
(May 04 - Feb 05)

Ave rage = 156
(Sep 05 - Feb 06)

Average = 109
(Feb 07 - Sep 07)
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Overall ORPS 
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ORPS Redesign November 2003

Avg = 17
(Oct 99 - Oct 01) 

c-chart  UCL

c-chart  LCL

"RL--PHMC" Occurrence Reports

Avg  = 13
(N ov 03 - Jun 04) 

Avg  = 7.7
(Oct 06 - M a r 07) 
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DOE-HQ SP-44 Noteworthy Practice

From SP-44 Inspection Report at Fluor Hanford dated  
10/31/06 under Positive Attributes

“FH has established and implemented a robust and 
effective performance monitoring program.
Quality assurance and safety and health personnel and 
functional area managers conduct routine, formal analysis of 
event/incident and non-event performance data and metrics 
that identify reportable recurring events, adverse safety trends, 
and emerging issues that require further monitoring or 
evaluation or directed corrective or preventive actions. Results
of this iterative process of data collection and analysis are 
documented in quarterly performance analysis reports, and 
newly identified issues and actions are managed through the 
FH corrective action management system. This process is an 
effective means to identify and address declining performance 
and proactively address emerging potential safety issues”
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Analysis is Subjective but based 
on facts
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FH Points of Contact

• Corrective Action Management – Susan 
Kelley @ (509) 373-3698 or Bill Leonard @ 
(509) 373-1820

• Occurrence Reporting and Processing 
System – Gary Trump @ (509) 376-4664 or 
Sam Baker @ (509) 376-0059

• Statistical Process Control – Steve Prevette 
@ (509) 373-9371

• DAWG/FAF – Joe Guyette @ (509) 372-
8831 or Bob Barmettlor @ (509) 373-9501
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