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QUALITY TREND ANALYSIS

1.0 Scope

This procedure applies to the identification, reporting, analysis, and resolution of quality deficiency trends in activities performed by the Battelle Columbus Laboratories Decommissioning Project (BCLDP).

2.0 Purpose

The purpose of this procedure is to improve the quality and effectiveness of the BCLDP by identifying activities or areas having repeated deficiencies and correcting the cause of the deficiencies. This procedure implements trend analysis requirements of the Decontamination and Decommissioning Operations (DDO) Quality Manual, Section 19 (Reference 3.1.1).

3.0 References, Definitions, and Developmental Resources
3.1 References

3.1.1 DD-MN-01, DDO Quality Manual, Section 19.

3.1.2 DOE Order 414.1A, Quality Assurance.
3.1.3 PR-AP-17.1, Operation of the Project Records Management System.
3.2 Definitions

Refer to the BCLDP Procedures Dictionary for definitions of the following terms:

Cause Code

Deficiency Code

Trend Analysis
3.3 Developmental Resources

3.3.1 DOE Order 5700.6C, Quality Assurance
3.3.2 DOE G414.1-1A, Management Assessment and Independent Assessment Guide
3.3.3 DOE G414.1-2, Quality Assurance Management System Guide
4.0 General
Not applicable.

5.0 Procedure

The Quality Engineering Manager may delegate any of the actions or responsibilities in this section to a member of the Quality Department.
5.1 Compilation of Trend Information

5.1.1 The Quality Engineering Manager shall review the following reports as issued during the trending period to extract reported deficiencies in the implementation of the DDO Quality Program:

5.1.1.1 Assessment Action Report 

5.1.1.2 Corrective Action Report

5.1.1.3 Non-conformance Report

5.1.1.4 Subcontracted Assessments

5.1.1.5 DOE Audit Report

5.1.1.6 Self-Assessments (both management/project level and departmental)

5.1.1.7 Deficiencies corrected during assessments (CDA’s)
5.1.1.8 Other internal or external audit reports.

5.1.2 The Quality Engineering Manager shall compile a tabular list of identified deficiencies. The list shall include, for each deficiency:

5.1.2.1 A citation to the source document

5.1.2.2 A brief summary of the problem

5.1.2.3 The date of the deficiency or deficiency report

5.1.2.4 The assigned deficiency code (from Exhibit 1)
5.1.2.5 The assigned cause code(s) from (Exhibit 2)
5.1.2.6 The manager or work group responsible for corrective action.

5.1.3 The Quality Engineering Manager may add items to the list that were not included in source documents but became evident during the review of source documents, such as unreasonably long time periods to effect corrective action or failure to obtain time extensions when required. These items shall be entered using the format in Paragraph 5.1.2.  The citation (Paragraph 5.1.2.1) shall indicate that the Quality Engineering Manager made the observation.
5.2 Performance of Trend Analysis

The Quality Engineering Manager shall be responsible for completing the following steps.

5.2.1 Count the number of deficiencies associated with each deficiency code.

5.2.2 Count the number of deficiencies associated with each cause code. Note that a deficiency may be counted multiple times if more than one code was assigned.

5.2.3 Count the number of deficiencies associated with each manager/organization.

5.2.4 Prepare a table to show the results of implementing paragraphs 5.2.1 through 5.2.3.

5.2.5 Using graphics considered best suited to the data, graph the information included in the paragraph 5.2.4 table to provide a visual representation thereof. Include information from previous trending analyses, if available, to facilitate identification of trends over time.

5.2.6 Analyze the resulting information, using professional judgment, to identify any apparent trends and causes of trends.  Trends may include increases in the number of occurrences of a particular problem over time and unacceptable numbers of occurrences within the trending period.  When dealing with small numbers, care must be taken to determine if the numbers are statistically significant.  For instance, going from 1 instance to 2 instances may not constitute a statistically significant trend, even though it reflects twice as many occurrences.
5.3 Preparation of Trend Report

5.3.1 The Quality Engineering Manager shall assemble the data, tables, graphics, conclusion analysis of detected trends, and an executive summary into a Trend Report for the designated time period.

5.3.2 The Quality Engineering Manager shall submit the report to the DDO Program Manager for review.

5.3.3 The DDO Program Manager shall make specific comments requiring revision of the report or shall approve the report, and return the report to the Quality Manager.

5.3.4 The Quality Engineering Manager shall make any required revisions to the report, and shall repeat the actions in Section 5.3.2 and 5.3.3 until the DDO Program Manager returns the report as approved.
5.3.5 The Quality Engineering Manager shall distribute the approved Trend Report. Minimum distribution of the Trend Report shall be the DDO Program Manager, the DDO Program Manager’s BCLDP direct reports, the DOE Columbus Environmental Management Project Director, and Project Records.

5.4 Resolution of Adverse Trends

5.4.1 The DDO Program Manager shall determine if adverse trends exist that require specific corrective action.

5.4.2 If corrective action is deemed necessary, the DDO Program Manager or designee shall prepare a response document to the Trend Report within 30 working days from the issuance of the report.

5.4.3 The response document shall identify responsibilities and schedules for performing the required quality improvement activities necessary to correct the negative trends. If no corrective action is necessary, a response document does not need to be prepared.

5.4.4 The assigned responsible manager(s) shall implement corrective actions to deficiency trends and report quality improvement progress to the DDO Program Manager in written progress reports until the DDO Program Manager considers the corrective action complete.

5.4.5 The Quality Engineering Manager shall follow up the quality improvement progress, verify the resolution of the adverse trend, and close the action items by a memo to the DDO Program Manager.

5.4.6 The Quality Engineering Manager shall assemble a records package consisting of the Trend Report and associated documentation resulting from implementation of Section 5.4 of this procedure. The Quality Manager shall forward the records package to Project Records.

5.5 Frequency of Quality Trend Analysis

5.5.1 The Quality Engineering Manager shall perform a Quality Trend Analysis twice a year.
5.5.2 The Quality Engineering Manager shall determine the periods for which trend analyses are performed.  The Quality Engineering Manager shall avoid both double counting (counting the same data within two successive periods) and loss of data between periods.  However, the Quality Engineering Manager may consider more than one time period in a single trend analysis provided that the proper context is reported and data are normalized to enhance comparability.
6.0 Records

The Quality Manager shall submit the following to Project Records, in accordance with Reference 3.1.3, as individual reports are completed:
· Trend Report

· Trend Report Response Memo

· Trend Report Resolution Progress Reports

· Trend Report Resolution Closure Memo
The Quality Engineering Manager submits the original Trend Report to Project Records at distribution (Paragraph 5.3.5).

The DDO Program Manager or assigned Responsible Manager(s) submits the Trend Report Response Memo.  Trend Report Resolution Progress Reports, and Trend Report Resolution Closure Memo to Project Records as they are completed.

All submittals to Project Records are in accordance with Reference 3.1.3.
7.0 Forms, seq level1 \h \r0 

seq level2 \h \r0 Exhibits, and Attachments
7.1 Forms

None.

7.2 Exhibits

· Exhibit 1, Deficiency Codes

· Exhibit 2, Cause Codes

7.3 Attachments

None.

EXHIBIT 1

DEFICIENCY CODES
A deficiency code is the number associated with one of the ten categories listed below.

The entries listed below each deficiency code, those preceded by letters, are examples, not necessarily all-inclusive, of deficiencies that fall within that code.

1.
Program

a.
Organizational descriptions, roles, responsibilities, accountabilities, and/or authorities are unclear.

b.
Organizational, administrative, and programmatic reporting authority of the Quality organization is unclear, or the Quality organization has an inadequate degree of independence.

c.
Quality ‘No Fault’ culture is not prevalent within the organization.

d.
Readiness Review is not completed prior to start of work.
e.
Planning, scheduling, and/or cost control are inadequate.

f.
Quality controls are not appropriately graded.
2.
Personnel Training and Qualification

a.
Scheduling, training materials, and/or performance of training for workers or management are inadequate.


b.
Supervisor’s evaluation of job candidates’ qualifications and proficiencies is inadequate.


c.
Training instructors are not adequately qualified.


d.
Reviews of qualifications are not timely or are not adequate.


e.
Personnel lack qualifications to perform a function.


f.
Unqualified personnel are assigned to perform a function identified as a program risk.

3.
Deficiencies in Quality Improvement

a.
Non-conforming items or processes are not identified or are not adequately controlled.


b.
Root causes of problems are not identified.


c.
Problems are not adequately resolved, or measures taken to prevent recurrence of problems are not adequate.


d.
Trends that adversely impact a program are not identified, are not analyzed, or are not adequately addressed and resolved.


e.
Performance standards need improvement, and/or the need for improvement in performance standards is not recognized.


f.
Personnel fail to stop work to resolve a problem.

4.
Deficiencies in Documents and Records

a.
Documents that establish policies or plans, that specify requirements or prescribe work, and/or that establish design are not adequately prepared, reviewed, approved, issued, used, or revised.


b.
Quality records are incomplete, or are not adequately identified or organized.


c.
Quality records are not retained for a sufficient period of time, are not properly labeled and stored, or cannot be retrieved in a timely manner.
5.
Deficiencies in Work Processes

a.
No procedures or instructions exist to control an activity, or the existing procedures and instructions are not adequate.


b.
Approved procedures or instructions to control an activity exist but are not followed.


c.
Acceptance criteria (qualitative or quantitative) for drawings, procedures, and/or instructions are not adequate to meet requirements.


d.
Wrong equipment to control a process, or equipment or conditions are inadequate to a control process.


e.
Equipment used for monitoring processes or for collecting data is not calibrated or is not adequately maintained.


f.
Tools and equipment are not properly identified to prevent their loss; are not properly used to prevent their damage; or are not properly handled or maintained to prevent their deterioration during use, storage, or transport.
6.
Deficiencies in Design

a.
Engineering/scientific principles used in design are not sound.  Appropriate design standards are not being used.


b.
Applicable design bases and/or requirements are not incorporated into designs.


c.
Design interfaces are not adequately controlled.


d.
The technical adequacy of designs is not adequately checked or verified.


e.
The control process for changes in design is inadequate.


f.
Computer software is not adequately controlled.


g.
Peer reviews are not always performed when needed, are inadequate, or are inadequately controlled/inconsistent for quality results.


h.
Independent design reviews are not always performed when needed, are inadequate, or are inadequately controlled/inconsistent for quality results.


i.
Designs are not adequately verified and validated prior to approval and implementation.
7.
Procurement Deficiencies

a.
Procurement documents are not adequately reviewed for completeness and accuracy, or proper approvals of procurement documents are not obtained.

b.
References to codes, regulations, technical requirements, and/or quality requirements are incomplete or missing from procurement documents.


c.
Subcontract requirements are not adequately specified.  Provisions/requirements of the BCLDP contract are not flowed down to lower-tier subcontractors/suppliers, or flow down of contract provisions is inadequate.
d. The selection process for subcontractors/suppliers is not adequately controlled.

e. The quality and/or quantity of materials, equipment, and/or services supplied to BCLDP by subcontractors/suppliers is not adequately verified.
8.
Deficiencies in Inspection and Acceptance Testing

a.
Measurement equipment used in inspections and testing is not calibrated, is out of calibration, or is not otherwise adequately controlled.


b.
Planning for inspections is inadequate.  Hold points, sampling bases, and/or acceptance criteria are lacking, incomplete, or inadequate.


c.
Test procedures are inadequate.  Documentation of inspections and acceptance testing is inadequate.  Test results are not evaluated properly.


d.
Inspection, testing, or operating status control is inadequate.


e.
Prerequisites and procedures for inspection and testing are not followed.
9.
Deficiencies in Management Self-Assessment

a.
Management (any level) does not perform self-assessments on a scheduled, routine basis.  Management (any level) does not perform or participate in required


b.
Senior managers do not have responsibility/accountability for management self-assessments.


c.
Self-assessments are not adequately documented.  Problems identified during self-assessments are not adequately resolved.


d.
Management does not perform follow-up assessments to evaluate the effectiveness of corrective actions.
10.
Deficiencies in Independent Assessment

a.
Independent assessments are not comprehensive.  Independent assessments are not adequately documented.  The system for planning, executing, and documenting independent assessments is inadequate.

b.
Independent assessors are not technically qualified.  Independent assessors do not have the experience or the expertise to perform the assessments.


c.
Independent assessments are not scheduled according to requirements for frequency and/or lead time.


d.
Management does not adequately track the results of independent assessments.  Management does not resolve the findings of independent assessments.


e.
Management does not identify the root causes of problems.  Management does not take action to prevent recurrence of problems.
EXHIBIT 2

CAUSE CODES
Use of Causal Codes

Causal analysis reveals potential conditions that can contribute to adverse events.

“To use ‘CAUSE CODES,’ first select from the ‘Overview of Causal Codes’ (1 through 6) the category that best encompasses the potential conditions surrounding an adverse event.  Next locate and select the subcategory (1a, 1b, 1c, etc.) that best describes the potential conditions.  For example, if BCLDP had a noncompliance because of failure to have procedures and work planning processes that implemented regulatory requirements, then the category that best encompasses this condition is 3, ‘Work Process Controls,’ and the subcategory that best describes the condition is 3.f, ‘poor identification of safety standards and requirements – inadequate requirements management system.’”
“The above 2-step selection process should reveal the highest level of cause (root cause) that contributed to the adverse event.  Using the selected subcategory, prepare a ‘root cause’ statement.  For example, ‘The root cause of the non-compliance was that BCLDP did not have a requirements management system that ensured work process controls (procedures and work planning) met regulatory requirements.’”
“The overview below describes each primary causal code.  The subcategory listing that follows contains the subcategories for each primary causal code, i.e., the root causes, as well as example conditions.”
Overview of Causal Codes
1. Planning/Organizing (Strategy, Goals, Organization).  An event or condition that exists due to the lack or inadequate analysis of process needs or roles and responsibilities and authorities; inadequate goals or objectives; design deficiencies; or insufficient development or implementation of performance strategies and prioritized actions.

2. Directing, Leading and Decision-Making.  An event or condition that can be directly attributed to the lack or inadequacy of the managerial or supervisory approach, methods, or actions during any phase of a work activity.

3. Work Process Controls (Requirements Management, Procedures, Monitoring and Controlling).  An event or condition that can be traced to the lack of or an inadequacy in the means used to control the work process life cycle which begins with defining applicable requirements, proceeds through work definition, planning and performance, and use of equipment and materials, and results in work product delivery.

4. Feedback and Improvement (Verification, Self-Assessment, Analysis, Enhancements). An event or condition caused by the lack of or inadequacy in communications, feedback, and process enhancement or continuous improvement activities.
5. Human Factors/Competency (Performance Variability, Resource Application, Training and Qualification).  An event or condition that is due to an error, mistake, oversight, or poor judgment of those assigned to do work.  An event or condition that can be traced to a lack of, inadequate, or insufficient application of resources, expertise or training that would enable a person to perform an assigned work task adequately.

6. External Phenomenon (Outside Forcing Functions). An event or condition caused by factors that are not controlled by the affected organizational unit. 

Listing of Causal Codes and Examples

1. Planning and Organizing
a. Goals and Objectives Not Established

Example Conditions 

· Inconsistent Subordinate Objectives

· Lack of Performance Measures

b. Scope of Work and Performance Objectives Not Established

Example Conditions 

· Lack of Activity Focus

· Lack of Project Work Plans

· Unclear Definition of Desired Results

· Dissatisfied Customers

· Laboratory Agenda/Critical Outcomes Not Addressed

c. Design-related Deficiencies

Example Conditions 

· Conceptual design parameters not well defined

· Functional design requirements not adequately identified

d. Priorities Not Balanced

Example Conditions 

· Mission Not Translated into Work and Schedule

· No Risk Based Approach to Prioritizing Needs

· Resources Not Effectively Appropriated to Work—Insufficient Staffing Plans

· Dissatisfied Customers
e. Operational Start-up Review/Authorization Not Adequate

Example Conditions 

· System Failure

· Hazard Exposure

f. Inadequate Work Organization

Example Conditions 

· Roles and Responsibilities Not Defined or Clear

· Duplicative Actions

· Inadequate Accountability

· Individual Conflicts

· Organizational Conflict

g. Methods to Reach Goals Not Determined

Example Conditions 

· Inconsistent Results

· Inadequate Progress

· Scope of Work Not Defined

· Milestones Not Clear

· Critical Task(s) Not Identified

· Insufficient Funding

2. Directing, Leading, and Decision-Making
a. Inadequate Management Processes

Example Conditions 

· Inadequate Leadership

· Inadequate Scheduling

· Inadequate Work Assignment Process

· Policy not Adequately Defined, Disseminated, or Enforced

· Lack of Needed Resources for Approved Work

b. Inadequate Supervision

Example Conditions 

· Poor Direction of Workers  
· Indeterminate Quality

· Safety Exposures and Violations

· Poor Performance

· Poor Productivity

· Missed Targets

c. Inadequate Management Oversight

Example Conditions 

· Fragmented/Inefficient Operations

· No Evidence of Management Review of Work

· No Evidence of Management Presence at Working Level

· Lack of Consistent Results

· Poor Process Credibility

d. Inadequate Subcontractor Management

Example Conditions 

· No Evidence of Management Oversight

· Subcontractor Performance Inadequate

· Quality Does Not Meet Contractual Obligations
e. Incorrect Decision Between Safety Alternatives

3. Work Process Controls
a. Scope of Work Not Defined

Example Conditions 

· No Increasing Detail of Work at Successively Lower Tiers

· Level of Detail Is Not Commensurate with Importance, Complexity, and Potential Risks and Hazards of Work

b. Design Implementation Process Inadequate

Example Conditions 

· Design drawings/documents inadequate

· Design control management not adequate

· As-built conditions not documented adequately

· Design review not adequate

· Design verification inadequate

c. Hazards Not Identified/Analyzed

Example Conditions 

· Hazards Not Characterized

· Hazard Evaluation Process Not Developed or Insufficient

· Process Does Not Identify Hazards

· Hazard Analysis Not Tailored to Complexity of Work

· Subject Matter Experts (researcher, ES&H and QA), Professionals, and Workers Not Involved in Process

· Hazards Assessments Do Not Consider Accident Scenarios or Emergency Response

d. Work Performance Not Within Controls

Example Conditions 

· Hazard Controls Not Developed/Implemented

· Hazards Not Mitigated/Safety Envelopes Not in Place

· Changes in Design, Operations, or Conditions Not Properly Analyzed for Impact

· Process Not in Place to Assure Availability of Safety Systems and Equipment

· Readiness to Perform Not Confirmed

· Controls Not Tailored to Hazards Involved in Work

· Hazard Controls Not Tailored to All Stages of the Work

· Procedures Not Appropriate to Control Work and Related Hazards

· Work Activities Not Properly Authorized

· Operational Start-up Review Not Adequate

· Change Control Process Not In Place

· Safety Requirements Not Integrated into Work Performance

· Hazard Exposure

· Injuries

· Failure of Experiment(s)

e. Equipment or Materials Issues

Example Conditions 

· Wrong Equipment or Material Specified or Used

· Inappropriate Application of Equipment or Materials

· Materials Processed Incorrectly

· Equipment or Material Failure

· Insufficient Maintenance

· Design Life Exceeded
f. Poor Identification of Safety Standards and Requirements — Inadequate Requirements Management System

Example Conditions 

· Requirements Not Identified or Known

· Requirements Do Not Flow Down from Institutional to Work Activity Level

· Requirements Not Effectively Translated Into Policies and Procedures

· Processes Do Not Address Implementing New Requirements

· Requirements Not Tailored to Hazards or Work Activity

· Procedures Do Not Reflect Requirements

· Noncompliance

· Regulatory Findings

· Enforcement Actions

g. Procedures Not Used or Followed Correctly

Example Conditions

· Unexpected Results

· Noncompliant Conditions

· Inconsistent Results

· Compliance Issues

· Regulatory Scrutiny

· Enforcement Actions

4. Feedback and Improvement 
a. Self-Assessment and Performance Measurement Not Adequate

Example Conditions 

· Insufficient Methods and Processes for Collecting Information on Performance

· Lack of Performance Measures

· Process Does Not Address Both Compliance and Performance

· Causal Factor Analysis is Inadequate (Does Not Identify Causes)

· There are No Formalized Feedback Mechanisms to Obtain Input from Workers, Supervisors, and Line Management

· Results of Assessments are Not Communicated to Management

· Subcontractor Performance Is Not Monitored

· Process Does Not Measure Performance Against Objectives

· Process Does Not Identify Opportunities for Improvement

b. Lack of Follow-up and Corrective Actions

Example Conditions 

· There Is No Formalized Process to Track and Trend Deficiencies and Associated Corrective Actions

· There Is No Process for Assigning Responsibility or Milestones for Corrective Actions

· There Is No Risk-Based Prioritization for Corrective Actions

c. Improvements Not Implemented

Example Conditions 

· Inadequate Management Support

· Closure of Corrective Actions Not Based on Objective, Verified Evidence

· No Budget/Resource Allocation Available

5. Human Factors/Competency
a. Human-Machine Interface Problem

Example Conditions 

· Unanticipated Results

· Disrupted Work

· Invalid Results

· Hazard Exposure

· Injuries

b. Working Environment Issue

Example Conditions

· Health Problems

· Manager/Worker Conflict

· Ergonomics

· Worker/Worker Conflict

· Inefficient Work

c. Staff Member Not Qualified To Do Assigned Work

Example Conditions 

· Deficient Items/Services

· Inefficient Operations

· Exposure To Hazards

· Dissatisfied Customer
d. Complex System Operational Interface

Example Conditions

· Performance Errors

· Inconsistencies

· Worker Stress

e. Single-failure Modes in System

Example Conditions 

· No Room for Error

· Unrecoverable Situation

· Increased Risk of Hazard Exposure

f. Poor Judgment

g. Fitness for Duty—Physically and/or Mentally Impaired

h. Verbal or Written Communication Problem

i. Inattention to Detail

j. Noncompliance with Procedure/Requirement

k. Unfamiliar Application

l. Staffing and Qualifications
Example Conditions 

· Critical Skills Not Identified

· Technical Expertise Not Appropriate for Work Performed

· Qualifications Not Current

· No Process to Ensure Adequate Levels of Management and Staff Resources and Technical Expertise

· Critical Skills Not Linked to Qualifications for Job

m. Competence Not Commensurate with Responsibilities

Example Conditions 

· Technical Competence for Job Not Appropriate

· Appropriate Qualified and Competent Personnel Not Assigned to Work

· Staffing and Equipment Malfunction/Failure

· Invalid Work Results

· Responsibilities Not Understood

· Hazard Exposure

· Duplications/Omissions

· Invalid Work Results
· Knowledge Not Adequately Applied

· Inadequate Understanding of Cause and Effect

· Exposure to Hazard

· Incident/Accident/Noncompliance

· Lack of Hands-on Experience/Insufficient Practice

· Exposure to Hazard

· Incident/Accident/Noncompliance

· Inadequate Evaluation of Training to Improve Delivery

n. Training Deficiency

Example Conditions 

· No Training Provided

· Training Does Not Assure Effective Measures that Improve Performance

· Inadequate Training Content/Materials

· Inadequate Presentation of Training

· Inadequate Validation That Training Meets Objectives

· Inadequate Trainers and Instructors

· Inadequate Program Documentation To Verify Qualifications Current

· Inadequate Work Process Knowledge

· Inadequate Understanding of Technical and Regulatory Requirements

o. Communication Error

Example Conditions 

· Poor Understanding of the English language

· Lack of Process Understanding

· Poor Understanding of Responsibilities

· Inadequate Understanding of Cause and Effect

6. External Phenomenon
a. Inclement Weather Conditions

Example Conditions 

· Flood

· Tornado

· Hurricane

· Fire

· Hail

· Earthquake

· Extreme Hot

· Extreme Cold

· Snow

b. Power Failure/Transients

c. External Fire or Explosion

d. Biological or Toxic Agent Exposure

e. Theft, Sabotage, Bomb Threat, Intrusion, or Vandalism

f. Air, Rail, Ship, or Highway Accident
g. Vendor/Off-Site Entity

h. As-Found System
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