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BCLDP
Battelle Columbus Laboratories Decommissioning Project

D&D
Decontamination and Decommissioning

DOE
U.S. Department of Energy

ES&H
Environment, Safety, and Health

RMP
Risk Management Plan

TRU
Transuranic

WBS
Work Breakdown Structure

WJN
West Jefferson North

RISK MANAGEMENT PLAN FOR

BATTELLE COLUMBUS LABORATORIES
DECOMMISSIONING PROJECT

WEST JEFFERSON SITE
1.0 INTRODUCTION

The Risk Management Plan (RMP) describes the scope and the process for identification, evaluation of impact, and management of risks applicable to the Battelle Columbus Laboratories Decommissioning Project (BCLDP) activities at the West Jefferson North (WJN) Site. Risk management will include the identification, assessment, mitigation, handling, and reporting of risks that could potentially jeopardize decontamination and decommissioning (D&D) of the facilities and external areas located at the WJN Site within the projected cost and schedule.

1.1 Risk Management History and Status 

During fiscal year 2000, as a part of BCLDP’s cost and schedule baseline development, a formal risk identification and assessment process was initiated and partially completed. The scope of this effort was limited to identifying high-risk technical and programmatic activities in the baseline. The U.S. Department of Energy’s (DOE’s) Office of Project Management, EM-6, reviewed the results and recommended continuation of the effort as a part of the BCLDP risk management program and its documentation in a risk management plan. Subsequently, the process and risk assessment approach described in this plan was carried out for the high-risk functions involved in the management/shipment of transuranic (TRU) waste, D&D and demolition of JN-1, and cleanup of the external areas. Similar assessments are planned for the D&D of Buildings JN-2 and JN-3.

1.2 Purpose and Scope

The purpose of this RMP is to describe the risk management process, techniques, and tools that BCLDP will use to assure that the unwanted impacts of uncertainties associated with the technical and programmatic D&D activities are minimized. This plan establishes the framework and defines the procedures for managing project risks. It discusses project personnel roles and responsibilities for risk management functions and prescribes reporting and tracking requirements for risk-related information. As described in this document, risk management will include identification, analysis, mitigation, handling, tracking, reporting, and closure of assessable risks that could potentially jeopardize the successful completion of the BCLDP at the WJN Site.

The risk management approach described in this plan was adopted from DOE Order 413.3 and its addenda, Program and Project Management, and Project Management Practices (October 2000). 

1.3 Scope Limitations

The scope of this RMP includes risks that can affect BCLDP’s ability to carry out planned D&D and related technical activities for the cleanup of the WJN Site. These risks generally originate from (a) the uncertainties involved with the effectiveness of the planned technical approaches to the decontamination and decommissioning of facilities and external areas, (b) reliability of the available data regarding the contamination levels and types of waste, and (c) the assumptions that are made in planning the cleanup activities. The management of environment, safety, and health (ES&H) risks is not within the scope of this RMP. However, the influences of the ES&H factors are taken into consideration in the BCLDP risk management process.  

The risk management process will identify the high, medium, and low risks associated with the lowest level activities of a Work Breakdown Structure (WBS) hierarchy in the BCLDP baseline. These activities collectively describe the planned technical work for the cleanup of the WJN Site. The high risks will be reduced to at least medium risks by implementing risk mitigation strategies. Medium risks will be considered and mitigated on a case-by-case basis. Low-risk activities will not be mitigated or tracked, but will be retained in the risk assessment database and report for future reference. 

2.0 PROJECT BACKGROUND AND RISK MANAGEMENT

2.1 Project Background

The objective of the BCLDP, which began in 1989, is to remove radioactive contamination from Battelle-owned facilities and grounds at two different sites and return those sites to conditions suitable for use without radiological restrictions. The decontamination and decommissioning activities at the main campus on King Avenue in Columbus, Ohio, are mostly complete. The second site is Battelle’s research park located 16 miles west of Columbus, in a rural area near the village of West Jefferson. This site comprises three adjacent segments with North, Middle Area, and South geographic designations. Three buildings at West Jefferson South, with low-levels of contamination, were decontaminated in 1990. The D&D activities at West Jefferson North are currently in progress. The WJN Site includes three buildings and the surrounding grounds, including filter beds and underground drain lines. In Building JN-1, which houses retired nuclear fuel handling cells, contaminated materials have been removed, contaminated equipment and the fuel storage pool have been cleaned, and the pool water has been purified and evaporated. The biological shield in the nuclear reactor building (JN-3) has been removed and disposed of. The remaining pool walls are being decontaminated for demolition along with the rest of the building. This building was partially decommissioned prior to the establishment of BCLDP. Building JN‑2, which used to contain the critical assembly and the radiochemistry laboratories, supports the cleanup of JN-1 and JN-3. DOE and Battelle are sharing the costs because most of the contamination resulted from the work conducted for the federal government. The cleanup work must comply with the requirements of the Decommissioning Plan (DD-93-19) approved by the U.S. Nuclear Regulatory Commission. 

2.2 Project Assumptions

Risk management is an ongoing process throughout the BCLDP life cycle.  The initial and subsequent risk assessment iterations, based upon the process and procedure described in this RMP, are guided by a series of assumptions that have implication for entire BCLDP. These assumptions are contained in the baseline documents and are updated as necessary. In addition, there are assumptions that are specific to each planned activity and are determined and documented as a part of risk assessment approach, as described in this plan.

3.0 PROJECT RISK MANAGEMENT TEAM

The project Risk Management Team (RMT) will consist of a standing committee of the BCLDP managers who are the permanent core group responsible for risk management. Various technical experts could augment the membership of the core group as needed. The membership of the core group includes

· BCLDP Program Manager

· Field Operations Manager

· Remedial Action Manager

· Project Administration and Control Manager

· Regulatory Compliance and ES&H Oversight Manager.

3.1 Responsibilities for Risk Management

The BCLDP Program Manager has the overall responsibility for project risk management and the implementation of this RMP. The RMT members may delegate the responsibilities assigned to the core group. However, the final responsibility remains with the members identified in this RMP. The specific responsibilities of the RMT members are shown in Table 1.

Table 1.
Risk Management Responsibilities

	BCLDP Program Manager
	Field Operations Manager
	Remedial Action Manager
	Project Administration And Control Manager
	Regulatory Compliance and ES&H Oversight Manager

	· Development and approval of RMP

· Providing budget for RMP implementation

· Participation in the risk management process as described in RMP

· Chairing the core group meetings

· Assuring that risk management process results are documented and mitigation plans are brought to closure

· Review of risk summary reports
	· Development and approval of RMP

· Active participation in the project risk management process, especially as it relates to the Field Operations functions

· Identification of technical staff and assignment of risk assessment tasks

· Implementation of mitigation plans

· Review of risk summary reports
	· Development and approval of RMP

· Active participation in the project risk management process, especially as it relates to the Remedial Action functions

· Identification of technical staff and assignment of risk assessment tasks

· Implementation of mitigation plans

· Review of risk summary reports
	· Development and approval of RMP

· Active participation in the project risk management process, especially as it relates to the cost and schedule impacts

· Implementation of the five phases of risk management process

· Preparation of risk summary reports

· Maintenance of “Watch List”; risk database; records of risk tracking, reporting, and closure 
	· Participation in the project risk management process

· Identification of regulatory requirements relevant to functions included in the risk management process

· Review of risk summary reports


3.2 Structure for Risk Assessment

The following Risk Areas are the current BCLDP baseline second-level categories of a WBS hierarchy that define the planned scope of work at the WJN Site:

· D&D JN-1

· D&D JN-2

· D&D JN-3

· D&D External Areas

· Perform Environmental Monitoring

· Manage Waste

· Manage TRU Waste

· Release Site.

The lowest level of the hierarchy includes the specific activities associated with each Risk Area. The risks associated with individual activities are assessed through the risk management process described in this RMP.

This list will be updated throughout the life cycle of the project as the BCLDP baseline is revised and the scope of work is redefined to reflect the progress of the cleanup work.

3.3 BCLDP Risk Assessment Philosophy

Ease of use, capability to focus on activities with potentially catastrophic impact on WJ cleanup mission, and generation of consensus are the pillars of the approach to risk management and risk assessment methodology adopted by the BCLDP. A methodical process, where expert judgments are carefully examined and unbiased consensus is built, is balanced against inordinately sophisticated mathematical approach to risk analysis. The risk assessment technique is designed so that the RTM and other technical and support staff get focused on a range of planned activities with high uncertainties and manage their actions and decisions accordingly.

4.0 RISK MANAGEMENT PROCESS

The BCLDP risk management process will follow the requirements/guidance of DOE Order 413.3 and its addenda, Program and Project Management, and Project Management Practices (October 2000). Each Risk Area identified in Section 3.2 will be assessed using the approach described below.

Phase 1.
Risk Identification, Quantification, and Prioritization

The purpose of this phase is to identify the high-, medium-, and low-risk D&D activities that may, either directly or indirectly, jeopardize BCLDP’s ability to meet its technical, cost, and schedule objectives. The risk identification step is carried out for the lowest level activities within each of the Risk Areas identified in Section 3.2 of this plan. The results from this phase will be the “Risk Watch” list.

Appendix A contains the methodology and documentation procedure for accomplishing this phase.

Phase 2.
Risk Impact Determination

The purpose of this phase is to quantitatively specify the extent of cost and schedule impact on activities with high and medium risks. Although the activities identified in Phase 1 may have high or medium risks, they may have short schedules and small costs associated with them and, therefore, have little practical impact on BCLDP’s ability to meet its cost and schedule objectives. Therefore, activities within each Risk Area in the baseline must be reexamined for the purpose of this phase of the risk management process. 

Appendix B provides the methodology and documentation procedure for accomplishing this phase. 

Phase 3. 
Risk Mitigation and Handling

The purpose of this phase is to identify approaches that would result in reduction, avoidance, transfer, or acceptance of risk by RMT and BCLDP. Each completed risk assessment for the high- and medium-risk activities (i.e., results from Phases 1 and 2) will have recommended risk mitigation and handling approach.  The methodology for the identification of risk mitigation and handling approaches is discussed in Appendix B.

Phase 4. 
Risk Tracking, Reporting, and Closure
Implementation of risk mitigation strategies will be tracked and reported using the existing project management system at BCLDP. Tracking and reporting of the mitigation strategies’ implementation status and the status of the high-risk activities will be recorded individually and reported to the Project Risk Management Team. This information, along with the Risk Watch List and other related data that are developed in Phases 1 through 4 of the risk assessment approach, are maintained and updated in a Risk Management Database. The medium risks also will be recorded and maintained in this database. The Risk Management Team will hold periodic meetings for the purposes of

· Identifying and concurring with newly identified risks to be added to the database and downgrading or deleting risks that have been mitigated

· Reviewing the progress of risk mitigation implementation strategies, and

· Resolving risk handling or mitigation problems.

The results of all such decisions will be maintained as a permanent part of the database. The BCLDP Program Manager or designee will decide upon the meeting frequency. Typically, major changes to the baseline and technical approach of individual activities within each Risk Area will necessitate RTM meetings and application of the risk assessment described in this RMP. 

5.0 RISK ANALYSIS REPORT

In conjunction with the annual BCLDP budgeting cycle, a Risk Analysis Report will be prepared. This report will document all risk management process activities, decisions, and results for the year. Included in this report will be items such as initial list of high and moderate risks, description of the mitigation strategies, status of the mitigation strategies, risks identified in the course of the year, and results from risk assessments and closures conducted during the year. 

APPENDIX A

PHASE 1

RISK IDENTIFICATION, QUANTIFICATION, AND PRIORITIZATION

The methodology used in the identification, quantification, and prioritization of risks associated with the West Jefferson decontamination and decommissioning (D&D) program was adopted from the DOE’s recommended approach for risk analysis (GPG-FM-007, 1996, Risk Analysis and Management, Life Cycle Asset Management, Good Practice Guide, U.S. Department of Energy). The purpose of this step of the risk management process is to identify the high-, medium-, and low-risk D&D activities. The analysis is carried out for each of the Risk Areas identified in Section 3.2. 

The adopted methodology consists of the following steps:

Step 1.
The BCLDP experts identify issues associated with the three sources of risk: waste volume, validity of assumptions made in developing data templates, and effectiveness of the technical strategies proposed. As shown on the sample Risk Analysis Form (Figure A-1), each risk source is defined in terms of several risk factors. The “assumptions” risk source is specific to each activity where future scenarios about events, decisions, and actions relevant to that activity are developed and documented on individual data templates that are used to develop the BCLDP baseline.

Step 2.
Using the definitions shown in Tables A-1 and A-2, for each activity of Risk Areas, the BCLDP experts assess the risks associated with each risk source and the consequence/impact related to the occurrence of that factor. The results are documented on the Risk Analysis Form. 

The selected probabilities for each risk area are quantitative proxies for the judgment of the experts. For each risk source (i.e., waste, assumptions, and technical strategy), the experts select one of the three probability ranges (see Table A-1) as the characteristic value that most closely represents their judgment regarding all the factors that define a risk source.

Step 3.
Using the formula below, the total risk for each activity is calculated. 





Ri = 
[image: image1.wmf]å

=

3

1

i

P (fi) x C (fi)

Figure A-1.
Risk Analysis Form

	Risk Area:


	Work Package:

	
	Activity No.


	Risk

Source


	Risk Factor
	Prob.

%
	Consequence

Magnitude
	Explanation



	Waste 

Waste Volume estimate


	Type(s) and Estimated Volume(s):
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	Permit to Ship
	
	
	

	
	Disposal Availability
	
	
	

	
	New Regulations
	
	
	

	
	Disposal Cost
	
	
	

	Assumptions

Assumptions
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Technical

Strategy


	Proposed Approach

Effectiveness
	
	
	

	
	Know How Availability
	
	
	

	
	Staff/Manpower Availability
	
	
	


Table A-1.
Probabilities

	Risk Source
	Probability of Occurrence

	
	Unlikely:

Probability

( 25%.
	Somewhat Likely:

Probability

(25% but (50%
	Likely:

Probability

(50% but (75%
	Very Likely:

Probability

(75%

	The probability of:

· the actual waste volumes not being exactly the same or very close to the estimated volumes,

· BCLDP not maintaining permit to ship waste,

· disposal site not being available as anticipated,

· existing regulations, with which BCLDP must comply, not remaining unchanged, and
· disposal cost not remaining as anticipated (i.e., significant increase)
	Less than 25%
	More than 25% but less than 50%
	More than 50% but Less than 75%
	More than 75%

	The probability of future events, decisions, and actions not occurring as assumed
	Less than 25%
	More than 25% but less than 50
	More than 50% but Less than 75%
	More than 75%

	The probability of:

· the selected technical strategy not being effective and accomplishing the activity as expected,

· the technical know-how required for implementing the selected technical strategy not being readily available, and

· the appropriate staff for implementing the selected technical not being readily available
	Less than 25%
	More than 25% but less than 50
	More than 50% but Less than 75%
	More than 75%


Table A-2.
Consequence/Impact Categories and Magnitudes

	Magnitude
	Definition

	High Consequence

Magnitude 3
	· A designation of 3 indicates that the undesirable impacts of a risk factor will be catastrophic. 

· The cost for an activity may increase by several orders of magnitude and/or the overall schedule for the cleanup of the West Jefferson site may be delayed by several years. 

· Either no mitigating measures can be deployed to offset the impacts or the cost of such measures can be significant.

	Medium Consequence
  Magnitude 2
	· A designation of 2 indicates that the undesirable impacts of a risk factor are significant. 

· The cost for an activity may increase by no more than 50% and/or the overall schedule for the cleanup of the West Jefferson site may be delayed by no more than 6 months. 

· Mitigating measures can be deployed to offset the impacts, and the cost of such measures is less than 1% of the life cycle cost of the West Jefferson cleanup program.

	Low Consequence


Magnitude 1
	· A designation of 1 indicates that the undesirable impacts of a risk factor are negligible. 

· The cost for an activity may increase by a few hundred dollars and/or the overall schedule for the cleanup of the West Jefferson site may be delayed by no more than a few weeks. 

· Mitigating measures can be deployed to offset the impacts with no increase in the life cycle cost of the West Jefferson cleanup program.




where:

Ri
=
Total Risk from three risk sources associated with an activity, 

P (fi)
=
Average/overall probability of occurrence of the ith risk factors defining a risk source,

where 0 ( P (fi) ( 1.00

C (fi)
=
Magnitude of impact from the occurrence of risk ith factors associated with a risk source,

C (fi) = 1, 2, or 3

Step 4.
The results from Step 3 are the levels of risk associated with each analyzed activity in the BCLDP baseline. A risk level has a range between zero and 9. Table A-3 shows the interpretation of three levels of risk within this range. This table, as well as the Risk Areas, three Risk Sources, and definitions shown in Tables A-1 and A‑2, will, if necessary, be updated throughout the BCLDP life cycle. Such modifications may be required to ensure that “lessons learned” from the risk management process and changes in the approach to the cleanup of the WJ Site are reflected in basis of the risk assessment.

Table A-3.
Risk Level Interpretation

	Risk 

Ri = 
[image: image2.wmf]å

=

3

1

i

P (fi) x C (fi)
	Risk Level

	Less than 3.0
	Low

	Between 3.0 and 7.0, inclusive 
	Medium

	Greater than 7.0
	High


APPENDIX B

PHASE 2

RISK IMPACT DETERMINATION
The methodology used in the determination of risk impacts on the cost and schedule of the West Jefferson decontamination and decommissioning (D&D) program was adopted from the DOE’s recommended approach for risk analysis (Project Management Practices, Draft, October 2000, U.S. Department of Energy). In Phase 1 of the risk assessment approach, identification of the high- and/or medium-risk activities is done qualitatively, and the probabilities and impact magnitudes are approximations where differences in relative risks are expressed in terms of a few to several orders of magnitude. The purpose of this step of the risk management process is to quantitatively determine the impact of each risk on the estimated cost and schedule of the activities identified in Phase 1 as having high to medium risk. 

The adopted methodology consists of the following steps. Steps 1 through 4 will be carried out using a combination of (a) one-on-one and (b) structured group discussions with BCLDP technical staff responsible for carrying out the selected activities and those responsible for activities that will be affected and can affect those activities.

Step 1.
The internal and external factors that can influence BCLDP’s ability to meet its estimated (i.e., expected) cost and schedule for each activity are identified. Some of these influence factors can be derived from the assumptions made in the development of baseline cost and schedule. The rationale for the impact from each factor is examined and documented. The activities where the selected influence factors have the largest cost and schedule impact are identified and documented. All, some, or only a few of the high- and medium-risk activities identified in Phase 1 may survive this step and remain for further analysis. 

Step 2.
 Measures of the ranges of uncertainty with respect to the cost and duration of the activities within each Risk Area will be defined as “best” and “worst” cases.  The cost, duration, and other data (e.g., assumptions about the influence factors) associated with “best” and “worst” cases will be documented on individual templates that are used to develop the baseline. An example of this template is shown in Figure B-1. The “best case” assumes that future conditions, as defined by the influence factors, turn out to be the best that could possibly be anticipated, whereas, the “worst case” is just the opposite.  The best and worst cases are assumed to correspond to the 10th and 90th percentiles of a cumulative distribution, respectively. For example, in terms of the estimated schedule for an activity, the “best case” means there is a 10% probability that the activity will be completed prior to the estimated duration. Conversely, the “worst case” means that there is a 90% chance that the same activity will require the full estimated duration. In other words, relative to the estimated schedule for completing an activity, there is a 10% probability for earliest finish date (i.e., best case) and a 90% probability for the latest finish date (i.e., worst case). 

Figure B-1.
Risk Impact Analysis Template

WP #: __________________ 



Activity #:___________________
Basis of Estimate- Best Case (10%)
Best Case Strategy for Accomplishing Function:  Contract with companies specializing in TRU documentation.  Prepare documents based on current WIPP waste acceptance criteria and update as changes occur.  Involve WIPP in the major document preparation activities in order to facilitate document approval. 

Best Case Applicable Requirements/Procedures:  (if different from base case)

Best Case Input Descriptions: (if different from base case) 

Best Case Output Descriptions:  (if different from base case)
Best Case Assumptions re Influence Factors: 

1. Final WIPP waste acceptance criteria will be established by July 2002. (I.F. 3 and 7)

2. WIPP will approve (with the understanding that the WAP and WAC are not issues/finalized for RH) (without further comments) the “TRU Waste Certification Plan for the BCLDP,” “Certification Quality Assurance Plan for the BCLDP TRU Waste Certification Program,” and “Transuranic Waste Characterization Quality Assurance Project Plan” annually. The assumed dates are: permit mod. Requested 4/01; RH mod or WAP issued 12-18 months later (7/02); and WAC for RH issues soon thereafter (9/02). (I.F. 3)

3. There will not be any WIPP waste acceptance criteria changes after September 2002. (I.F. 3 and 7)

4. BCLDP Program documents approved by WIPP (December 2002)

Best Case Estimated Time to Perform the Work:  252 days from October 1, 2000
Estimated Resources Required to Perform the Work

	Labor Type
	Code
	Persons/Days/Hours
	PPE/Laundry Group
	Total Jumps

	Program Manager
	HBA
	
	
	

	Manager/Senior Staff
	HBB
	3 / 10 / 228
	
	

	Technical Advisors
	HBTA
	2 / 90 / 1040
	
	

	Project Manager/HP Manager
	HBPM
	1 / 90 / 1040
	
	

	Task Leader
	HBTL
	1 / 90 / 280
	
	


Best Case Subcontract/Purchased Service: Contracted TRU documentation specialist:  IT - $36,400 ($5,400 of which is travel) and Wastren - $24,795 ( $1,695 of which is travel)
Best Case Special Equipment/Material: None

Best Case Comments/Explanations:  Best case is the same as the baseline as updated on this data template.

Completed by:  
Date:  

Rev. No.:
Step 3. Once all the activities with high and medium risks within a Risk Area have been analyzed, the overall uncertainty associated with that Risk Area would be assessed.  The risk analysis option within Open Plan will be used to statistically combine the individual activity uncertainties, resulting in an overall risk assessment for each Risk Area as a whole.
Step 4. Risk mitigation strategies for activities with high and medium risk will be determined and evaluated in terms of two fundamental questions:
· What can BCLDP do to increase the likelihood that an activity will be accomplished closer to the estimated time and cost represented by the “best case”?

· What fall back options need to be put in place in case the accomplishment of an activity slips toward the estimated time and cost represented by the “worst case”? 

The first question will require the investigation of potential new technologies and/or operations that may result in reduced costs and/or schedules for performing the baseline activities.  The potential for BCLDP to desirably affect the influence factors also will be investigated.  Examination of the second question will lead to the identification or development of new strategies and new activities.  In either case, residual risks will remain and will be managed as a part of the BCLDP risk management program.
Step 5. Document Results. The results from the previous steps are documented in the templates shown in Figure B-1 and maintained as a part of the risk management database. 
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