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DISCLAIMER

This report was prepared for the United States Department of 
Energy under Contract No. DE-AC09-09SR22505 and is an 
account of work performed under that contract.  Reference herein 
to any specific commercial product, process, or service does not 
necessarily constitute or imply endorsement, recommendation, or 
favoring of same by Savannah River Remediation LLC or by the 
United States Government or any agency thereof.  The views and 
opinions of the authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency 
thereof.
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SUMMARY OF REVISIONS

Issue Date Revision Description

11/20/06 0 Initial Issue

10/14/08 1 General revision, incorporating updated risk 

data, no change bars used.

12/18/09 2 General revision, incorporating updated risk 

data, no change bars used.

1/28/2010 3 Corrected typographical error (unmitigated 

number of low risks is 4 and total of 

unmitigated risks is therefore 66) pages 6 and 

12.

6/16/2010 4 General revision, incorporating updated risk 

data, no change bars used.

10/26/10 5 General revision, incorporating updated risk 

data, no change bars used.
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EXECUTIVE SUMMARY

Savannah River Remediation (SRR) LLC is tasked with the removal and disposition of waste 
currently stored within Liquid Waste Tanks at SRS.  To accomplish this task the Liquid Waste 
System Plan (Reference 4) was developed which, during its implementation will require the 
definition and execution of discrete operational campaigns, projects and workscopes.  A Program 
Risk and Opportunity Management Plan (ROMP) (Reference 1) was prepared to address the 
overall risks associated with the Liquid Waste System Plan implementation, and present the risk 
management process for the SRR Contract Performance Baseline (CPB).

Successful Liquid Waste System Plan execution requires the deployment of new facilities and
processes (e.g. Salt Waste Processing Facility [SWPF], Saltstone Disposal Units [SDUs]), 
modifications of existing facilities and infrastructure (e.g. Defense Waste Processing Facility 
[DWPF], Saltstone), and system and equipment replacement and maintenance necessary to 
maintain the capability of waste storage, waste removal and waste processing.  

Waste removal is closely followed by tank cleaning and closure activities, infrastructure closure 
and eventually facility and area closure in the final years of the Liquid Waste System Plan.

In addition to ongoing facility operations, projects will be initiated and implemented throughout 
the Liquid Waste System Plan life cycle to ensure successful execution.    

This risk and opportunity analysis report (ROAR) addresses risks and opportunities associated 
with one of the Liquid Waste System Plan Baseline support projects, namely the Tank 48 
Treatment Process (TTP) Project.  This project has been categorized as a capital asset project 
subject to full DOE O413.3A compliance (References 7 and 8).  This report describes how the 
six steps of the risk management process (i.e. planning, identification, grading, handling, impact 
determination and integration) will be applied to this project and satisfies the requirements of 
providing a Risk and Opportunity Management Plan for the Project while also presenting the 
associated levels of risk, the risk handling strategies (RHSs) to be employed, the residual risk,
the process for deriving management reserve (MR) and contingency and presenting the results of 
this process.

The initial issuance of this report was used as a basis for development of a conceptual estimate in 
support of Critical Decision (CD)-1. It was subsequently revised since the commencement of 
work after CD-1.  This revision documents the changes to date in the progression through 
Preliminary Design. The risk data developed since the last update were reviewed by the TTP 
Project Team and then a brainstorming approach was used to identify any additional risks or 
opportunities which were then validated and handling strategies developed.
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ABBREVIATIONS and ACRONYMS

BCP –Baseline Change Proposal

CD – Critical Decision

CL – Confidence Level

CPB – Contract Performance Baseline

DOE – Department of Energy

DNSFB – Defense Nuclear Facilities Safety Board

DSA - Documented Safety Analysis

DWPF – Defense Waste Processing Facility

FBSR – Fluidized Bed Steam Reforming

GAC – Granular Activated Charcoal

HTF – H-Area Tank Farm

ITP – In-Tank Precipitation

IWT – Industrial Waste Treatment

LWO – Liquid Waste Operations

MR – Management Reserve

PDT – Product Dissolution Tank

PST – Product Storage Tank

ROAF – Risk and Opportunity Assessment Form

ROAR – Risk and Opportunity Analysis

ROMP – Risk and Opportunity Management Plan

RHS – Risk Handling Strategy

SCDHEC – South Carolina Department of Health and Environmental Control

SDIT – Safety in Design Integration Team

SDU – Saltstone Disposal Units

SRR – Savannah River Remediation

SRS – Savannah River Site

SRNL – Savannah River National Laboratories

SRNS – Savannah River Nuclear Solutions
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SSF – Saltstone Facility

SWPF – Salt Waste Processing Facility

T&PRA – Technical and Programmatic Risk Assessment

TPB –Tetraphenylborate

TR&C – Task Requirements and Criteria

TTP – Tank 48 Treatment Process

WAC – Waste Acceptance Criteria

WFT – Waste Feed Tank

URS SMS – URS Safety Management Solutions
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1.0 OVERVIEW

SRR is tasked with the removal and disposition of waste currently stored within Liquid Waste 
Tanks at SRS.  To accomplish this task the Liquid Waste System Plan (Reference 1) was 
developed which, during its implementation will require the definition and execution of discrete 
operational campaigns, projects and workscopes.

Successful Liquid Waste System Plan execution requires the deployment of new facilities and 
processes (e.g. SWPF, SDUs), modification of existing facilities and infrastructure (e.g. DWPF, 
Saltstone), and system and equipment replacement and maintenance necessary to maintain the 
capability of waste storage, waste removal and waste processing.

Waste removal is closely followed by tank cleaning and closure activities, infrastructure closure 
and eventually facility and area closure in the final years of the Liquid Waste System Plan.  In 
addition to ongoing facility operations, projects will be initiated and implemented throughout the 
Liquid Waste System plan life cycle to ensure successful execution.  

The PBS-SR-0014 Risk and Opportunity Management Plan (ROMP) (Reference 1) presents the 
overall Liquid Waste System Plan execution risks and opportunities, summarizes the individual 
projects ROAR data.  The process used to develop the PBS-SR-0014 ROMP and this project 
specific ROAR are defined within manual S14, Procedure 1.12 (Reference 9).

The following projects relate to the integration of Tank 48 back into the Liquid Waste System:

 Tank 48 Treatment Process (TTP Project)

 Tank 48 Return to Service

 Tank 48 Heel Disposition

This ROAR is applicable to the TTP Project.

1.1 Project Description

The TTP Project has been categorized as a Capital Asset Project subject to full DOE O413.3A 
compliance (References 7 and 8).

Tank 48H currently contains approximately 240,000 gallons of salt solution containing 21,800 
kilograms of potassium and cesium tetraphenylborate (TPB) salts generated during the 1983 In-
Tank Precipitation (ITP) Process demonstration and the subsequent operation of the ITP facility 
in 1995/1996.  The organic nature of TPB salts makes the Tank 48H waste incompatible with the 
existing treatment and disposition facilities.  In order to meet organic requirements in the current 
Documented Safety Analysis (DSA), which limit the amount of TPB that can remain in the tank 
when returned to service and due to the need for additional liquid waste storage, successful 
disposition of the material in Tank 48H is essential.
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Evaluation of alternative methods for disposition of the TPB resulted in the selection of a 
Fluidized Bed Steam Reforming (FBSR) process.  A detailed description of the scope of the TTP 
Project is contained within Reference 2.  In summary the TTP Project will design, install, test, 
startup and turnover to operations a FBSR process and support systems in H-Area tank Farm 
using Building 241-96H to house the primary process system.

2.0 RISK MANAGEMENT PROCESS

2.1 Background

The Program ROMP (Reference 1) is maintained for the overall Liquid Waste System Plan 
execution at a high level to address the risks and opportunities that impact the program.

This ROAR provides the results of the TTP Project continuing assessment and will be 
periodically revised to incorporate updated information.  The data developed and presented 
within this ROAR is an update to the data within the previous ROAR and is the baseline Risk 
Register for the TTP Project.  The project team may add additional risks or opportunities to the 
risk register prior to any re-issuance of the report.  This will allow timely evaluation and ensure 
handling strategies are developed as needed.

This report describes how the six steps of the risk management process (i.e. planning, 
identification, grading, handling, impact determination and integration) will be applied to this 
project and satisfies the requirements of providing a Risk and Opportunity Management Plan for 
the Project while also presenting the associated levels of risk, the risk handling strategies (RHSs) 
to be employed, the residual risk, the process for deriving management reserve (MR) and 
contingency and presenting the results of this process.
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identification a Risk Topics sheet (Appendix 7.4) that identifies risk typical types by area was 
used.  Additionally, a Safety in Design Topics sheet (Appendix 7.5) was used to assist in 
identification of those specific risks associated with Safety in Design considerations.

Each identified risk was documented on a Risk and Opportunity Assessment Form (ROAF) 
(Appendix 7.8).  Each has a documented basis, event and risk description to allow a full 
understanding of the risk.

Risks are also categorized as Contractor (SRR) owned or DOE owned.  Risks are categorized as 
DOE owned where the contractor has no control over the risk event as in the case of external 
influences (e.g. new standards, regulations etc.)

Grading

The likelihood of risk occurrence was selected from the Risk Likelihood Table (Appendix 7.2) 
and a basis for the likelihood documented on the ROAF.  The consequences (schedule impact 
and cost impact) of the risk occurring was then determined by the Team, the corresponding 
consequence identifier assigned from the Risk Consequences Table (Appendix 7.3) and a basis 
for the consequences documented on the ROAF.  The likelihood and consequences were used in 
conjunction with Risk Level Matrix (Appendix 7.6) to determine the risk level.  

Risk Handling

A RHS was developed for all risks by the Project Team.  The RHS was documented on the 
ROAF, action items developed and responsibility for completion assigned.  The following RHSs 
types can be employed: 

Avoid – This strategy focuses on totally eliminating the specific risk-driving event.  Once the 
RHS is implemented the risk will be reduced to zero, no residual risk remains with this strategy

Mitigate – This strategy identifies specific steps or actions to reduce the consequence or 
likelihood of the risk.  There will be residual risk after the implementation of this RHS.

Accept – Accepting a risk is essentially a “no action” strategy.  Selection of this strategy is based 
upon the decision that it is more cost effective to continue the activity as planned with no 
resources specifically dedicated to addressing the risk.  The residual risk is equal to the initial 
risk with this RHS.

Impact Determination

If accept or mitigate is employed as a RHS, residual risk will remain after the RHS is complete.  
This residual risk was estimated and entered on the ROAF as quantified cost and/or schedule 
impact (worst, most likely and best cases) with an associated likelihood of occurrence.
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Risk Integration 

The data developed during this risk assessment is maintained electronically within the Project 
Risk Register and to assist in integration activities a risk owner has been assigned to each risk.  
Risk owners report on risk status using the riskometer (Appendix 7.9).   Where helpful, risk 
triggers are tied to schedule activities.  Risk triggers define the point at which a RHS must be 
completed to allow successful risk mitigation (trigger open) and the point at which risk may no 
longer be realized (trigger closed).  Handling strategies are tracked on project action lists and 
where practical, incorporated into the Project Schedule.  The cost of handling strategies is 
included in the Project Cost Baseline.

As new risks are identified and existing risks change, the Project Risk Register will be updated 
on a timely basis.  Periodically this data will be used to produce updated ROAFs and will be 
issued in a revision to this report.

Additional guidance for performance of Risk Assessments is found in Manual E11, Conduct of 
Project Management and Controls, Procedure 2.62 (Reference 3), Manual S14, Procedure 1.12 
Risk Management (Reference 9), and the Systems Engineering Methodology Guidance Manual 
(Reference 5).

2.4 Assumptions

Assumptions for the TTP Project are listed and discussed in detail within Reference 2.  These 
assumptions were reviewed as part of this risk assessment and any risks associated with those 
assumptions identified and included in the risk data for the TTP Project.

3.0 RESULTS 

The following update was performed to the TTP Project risks:

New Risks (10)

119 Materials Pricing Increases Vendor Costs
120 Additional Design Activities Required to Meet ASME VIII High Temperature Creep 

Criteria
121 DOE do not Accept Procurement Strategy
122 Testing of Auger Grinder Indicates Major Design Rework is Required
123 Design Comment Resolution Delays Design Completion
124 Process Optimization Continues After Flowsheets are Finalized
125 Numbering System Convention Changes
126 Vendor Underestimates Complexity of SRS SOW Requirements
127 Flow-down Requirements Imposed on Sub-vendors Impede Lower-tier Procurement 

Process
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128 Refractory Damaged During Transportation

Closed (10)

018 Product Must Go to a Different Receipt Tank - This risk no longer applies to the TTP 
Project. TTP Project will provide a transfer path to DB7.  At this point the Tank Farm 
Operations will direct the FBSR waste to an appropriate waste Tank (e.g.  Tank 42, 51 or 
39) considering the constraints of the sludge batching process.  Any risks associated with 
the downstream impacts have been addressed in the TTP Project Risk Assessment and the 
Program Risk Assessment.

042 Discovery of Soil Contamination - This risk no longer applies as there are no potential 
contamination issues with excavation inside of the building and no significant excavation 
is being performed outside of 241-96H.  Any delays/costs would therefore be contained 
within standard estimate and schedule uncertainty.

071 Unacceptable Ventilation Impact - Risk has been realized and trend has been initiated.
078 Scope reductions and conceptual phase CD-1 package assumptions do not materialize -

Risks realized and impacts included within the baseline estimate.
079 Adequacy of Existing Floor Slab for the FBSR Skid - Risk has been realized.
086 Depleted Uranium is Required to be Added Prior to Transfer to Tank Farm Receipt Tank

- This risk has not been realized.  Reference Report SRR-LWP-2010-00034, Revision 0.
094 Startup/Shutdown or Process Upset Creates Material for Which There is no Disposition 

path - A recycle path has been provided by piping redesign.  This risk is no longer 
credible.

113 SCDHEC/EPA Require Offgas and Product Stream Additional Sampling During 
Startup/Initial Operations -

114 Transport of Solids Creates Unacceptable Accident Consequences - Risk has not been 
realized, (Reference PCHA, WSRC-TR-2006-00288,and S-CLC-H-01189, Revision 0)

120 Additional Design Activities Required to Meet ASME VIII High Temperature Creep 
Criteria - This risk was closed during evaluation as high temperature creep is not 
considered a problem as these vessels are designed for a lower temperature than the 
IWTU vessels, and per code, are below the threshold for creep analysis.

After the update, 67 risks remained, (summarized in Appendix 7.7), 32 high risks, 23 moderate 
risks, 3 low risks 5 operational vulnerabilities, 3 Program risks and one risk for overall funding 
of the project.  Risk handling strategies were developed for the 67 remaining risks as appropriate:

Risks Mitigated (49)
Risk Avoided (11)
Risks Accepted (7)

The resulting handled risks that would remain open with the potential to impact the project, 
based on the worst case impact assessed by the Team comprised of 12 high risks, 20 moderate 
risks, 12 low risks.
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Also remaining open, but with no contribution to T&PRA were 8 operational vulnerabilities, 3 
Program risks and one risk for overall funding of the project, requiring a project re-baselining if 
realized.

The following 7 risks were categorized as DOE-owned risks:

001 Funding Availability
007 DOE Directed Changes to Technical Requirements
012 Stakeholder Participation
016 Implementation of DNFSB Recommendation 2004-2 Required
033 Long Lead Procurement is Denied or Delayed
117 Additional Project Reviews are Required
118 Legacy Costs Increase
121 DOE do not Accept Procurement Strategy

No new opportunities were added.  The following two opportunities were closed:

105 Use Existing Tank 48 Transfer Pump - The existing Tank 48 Transfer Pump is assumed 
not to work and a replacement is planned.  An opportunity exists that the existing Tank 
48 Transfer Pump can be tested, repaired as necessary and be qualified for use and avoid 
the expense of a new transfer pump.  PM record search will be performed, the pump 
tested to identify problems and repaired as necessary.  Opportunity has been realized

106 Use Existing Standby Nitrogen System Tanks for Liquid Oxygen Storage - Currently, the 
TTP Project is planning to procure and install oxygen storage and supply capability.  HTF 
will deinventory the existing Standby Nitrogen System tanks located near the 241-96H 
Building.  An opportunity exists that these tanks can be used for oxygen storage for the 
FBSR process.  The existing design will be reviewed for compatibility with intended use 
as oxygen storage and if feasible, Management approval obtained for use of tanks.
Opportunity could not be realized.

Refer to Appendix 7.7 for a summary of results.

4.0 SAFETY IN DESIGN

To ensure risks and opportunities relating to Safety in Design are highlighted as discussed within 
DOE Standard 1189 (Reference 6), the following is a listing of the specific Safety in Design risk 
associated with this Project:

013 Safety Basis not Accepted By DOE
016 Implementation of DNFSB Recommendation 2004-2 Required
019 Addition of the GAC to Design
020 Analysis of 241-96H Structure Shows Not-Qualified for II/I Concerns
023 Design Assumptions and Design Uncertainties Result In Rework
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024 Insufficient Maintainability Provided
034 Waste Feed Line Plugs
046 Material Deposits Build up in Process Equipment During Operation (operational 

vulnerability)
059 Undefined Disposal Method for Waste Generated During Operations and Eventual Stand-

by/Lay-up
070 Persistent Contamination Control Issues
073 Secondary Containment Required For Off-Gas and Secondary Confinement
075 Design/ Operational Life Is Inadequate
082 Organic Carries Over to Product Dissolution Tank
085 Maintenance Requires Remote Operations
086 Depleted Uranium is Required to be Added Prior to Transfer to Tank Farm Receipt Tank
093 Accident Analysis Determines Additional Safety Controls are Required
095 Accumulation of Solids in WFT, PDT, and/or PST
098 Sampling System Does not Perform as Designed
100 WFT and PST Cooling is Inadequate
111 Design Changes are Required to Achieve Performance Goals

5.0 CONCLUSIONS

5.1 Calculation of MR and Contingency

Management Reserve (MR) and Contingency are used to provide resources to combat the 
realization of technical and programmatic risks and the negative impacts schedule and estimate 
uncertainty.  MR is funded, held by SRR and accessed by an appropriate change control 
mechanism and is sometimes referred to as “Contractor MR.” Contingency is funded, held by the 
DOE and is sometimes referred to as “DOE Contingency”.  MR and Contingency are derived 
from the following components:

 Estimate Contingencies
 Schedule Contingencies
 T&PRA Contingencies

Estimate Contingencies

Estimate contingency addresses uncertainty within the project baseline. Estimate contingency 
will be established through the completion of a Monte Carlo simulation using BECRAC®

analysis software. This software utilizes a probabilistic determination method and yields the 
probability of overruns or under runs to the total project cost. The Monte Carlo simulation 
model represents the summary of the logic and overall approach for the preparation of the project 
cost estimate. The methodology establishes the major components of the estimate called “terms” 
such as construction cost, labor cost, project support costs, and utilizes the estimate for these 
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terms to establish a weighting for each for use in the simulation model. The project team 
establishes the major elements of uncertainty in the estimate based upon knowledge of the work 
scope.

Based on the judgment of the project team, a probability distribution is created for each of these 
elements of estimate uncertainty. On the basis of these probability distributions and the cost for 
the terms of the project estimate, a Crystal Ball® simulation run is conducted to establish the cost 
estimate contingency at the 50 and 80 percent (%) confidence levels.

Schedule Contingencies

Schedule contingency addresses uncertainty within the project schedule baseline.  Items 
addressed are schedule logic, activity durations, resource availability, planned work processes 
and schedule impact from T&PRA identified risks.  Schedule contingency is developed using a 
Monte Carlo technique with Primavera® (or equivalent) Risk Analysis software. Schedule 
impacts for contingency are developed with a Range of Durations analysis and a Probabilistic 
Branching modeling analysis. The Range of Durations analysis is developed using (Optimistic, 
Most Probable, and Pessimistic) duration impacts on each activity. The Probabilistic Branches 
used for analyses are defined from the risk registers developed in the T&PRA risk assessment 
within this ROAR. The results of the analysis added probable schedule duration required to 
achieve a 50% and 80% confidence of completion. Contingency activities are added to 
milestones at the end of the project to allow for risk impacts that would extend the completion 
date by the impacted duration. Total cost impact associated with schedule contingency is 
derived and contributes to the derivation of MR and contingency to account for the associated 
extension of time.

Technical and Programmatic Risk Assessment (T&PRA) Contingencies

T&PRA cost contingency is developed based on the residual risk impacts identified by the Team 
during the project risk assessment as documented in this ROAR.  As described earlier, the team 
develops residual probability and best, most likely and worst case impact cost during the project 
risk assessment for each discrete risk.  A cost probability distribution is developed for each risk 
using Crystal Ball® software.  The software is then used to statistically combine the distributions 
through a Monte Carlo process (random sampling methodology) to produce the T&PRA cost 
contingency estimate.  The intent of the T&PRA cost contingency estimate is to identify the 
amount of contingency funding for the Project at the 50% and 80% confidence levels.

Management Reserve (MR)

MR is defined as the cost and schedule contingency associated with Contractor risks (all risks 
except DOE-owned risks) calculated to achieve a 50% confidence level (CL).
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developed and implemented.  Periodically these risks and updates to existing risks will be issued 
in a revision to this report.  This process will continue for the life of the Project.  These activities 
are detailed in Reference 9.
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7.1: Assessable Elements
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7.4: Risk Topics

Design Resource/Conditions

 Undefined, Incomplete, Unclear Functions or Reqs  Material/Equipment Availability
 Complex Design Features  Specialty Resources Required
 Numerous or Unclear Assumptions or Bases  Existing Utilities Above and Underground
 Reliability  Support Services Availability
 Inspectability  Geological Conditions
 Maintainability  Temporary Resources (Power, Lights, Water, etc.)
 Safety Class  Resources Not Available
 Availability  Construction Complexities
 Errors and Omissions in Design - Transportation

Regulatory & Environmental - Critical Lifts

 Environmental Impact Statement Req’d. (EIS) - Population Density

 Additional Releases  Escorts
 Undefined Disposal Methods  Personnel Training & Qualifications
 Permitting  Tools, Equipment Controls & Availability
 State Inspections  Experience with system/component (design, 
 Order Compliance operations, maintenance)

 Regulatory Oversight  Work Force Logistics

Safeguards & Security - Operations Support

Category I nuclear materials - Health Physics

 Classified process / information - Facility Support

Technology - Facility Maintenance Centralized Maintenance

 New Technology - Construction Support Post Modifications

 Existing Technology Modified  Training 
 New Application of Existing Technology  Research and Development Support
 Unknown or Unclear Technology  Multiple Project/Facility Interface 

Procurement  Facility Work Control Priorities

 Procurement Strategy  Lockout Support
 First-use Subcontractor/Vendor Safety

 Vendor Support  Criticality Potential

Construction Strategy  Fire Watch

 Turnover/Start-up Strategy  Exposure Contamination Potential
 Direct Hire/Subcontract  Authorization Basis Impact
 Construction/Maintenance Testing  Hazardous Material Involved
 Design Change Package Issues  Emergency Preparedness

Testing  Safeguards & Security

 Construction  Confinement Strategies
 Maintenance Management

 Operability  Funding uncertainties
 Facility Startup  Stakeholders Program Strategy Changes
 System Startup (Subcontractor or PE&CD)  Errors and Omissions in Estimates

 Fast track/critical need

 Infrastructure influence
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Safety/ISMS Interfaces

 Established operating practices  Multiple Agencies, Contractors

 Established, proven operating procedures  Special Work Control/Work Auth. Procedures

 Requires changes to AB documents or new USQ  Operating SSCs Including Testing

 Unique operating logistics required  Multiple Customers

 Additional operations personnel required  Co-Occupancy

 New TSR) limits or surveillance’s  Outage Requirements

 Limited access/egress  Multiple systems

 Complex emergency/off-normal operational steps  Radiological Conditions (Current and Future)

 Equipment reliability - Contamination

Security - Radiation

 New security systems required  Multiple Projects

 New security practices required  Proximity to Safety Class Systems

 Additional security personnel required Operation

 Revised MC&A requirements  Non-routine and/or complex operation

Mission  Routine operational stoppages required 

 Affect other facility/site missions  Analytical sampling required during operations

 Interfacing with off-site organizations required Engineering/R&D

 Shipment to off-site locations required  Newly deployed technology

 Operation susceptibility to external intervention  Transient technology, replacement component differ

Integration Infrastructure

 Work included in division/area/facility master schedule  Equipment operating beyond intended/useful life

 Design/construction schedule conflicts  Support facility reliability (steam, waste, etc.)

 Other site division involvement  Spare parts availability

Waste Management Facility Capability

 New waste streams generated  Additional capital funded/project requirements

 New waste management practices being implemented  Modification to existing project scope

 Additional quantities of waste being generated
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7.5: Safety in Design Topics
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7.6: Risk Level Matrix

RISK LEVEL

P
R
O

Very
Likely Low Moderate High High High

B
A
B

Likely Low Moderate Moderate High High

I
L
I

Unlikely Low Low Moderate Moderate High

T
Y

Very 
Unlikely Low Low Low Moderate High

Non-
Credible Low Low Low Low Low

Negligible Marginal Significant Critical Crisis

CONSEQUENCES 
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7.9: Riskometer (Example)
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043 Engineered Equipment (Modules/Skids) 
Deliveries do not Support Project Schedule

Unlikely 0 100 200 0 2 Mths 3 Mths

057 Integration of Multiple Internal Technical 
Agencies

Unlikely 0 50 100 0 1 Wk 2 Wks

058 Multiple Design Input Documents Very 
Unlikely

0 15 25 0 1 Wk 2 Wks

061 Facility Space Limitations Likely 500 1,000 5,000 0 2 Mths 6 Mths

063 FBSR Equipment Transportation Requires 
Additional Precautions

Very 
Unlikely

0 50 100 0 2 Wks 4 Wks

064 Multiple External Interfaces Very 
Unlikely

0 50 100 0 4 6 Wks

066 Emergent Startup Issues Likely 40 100 125 1 Wk 4 Wks 8 Wks

069 Facility Services Design Complexity Very 
Unlikely

25 50 100 0 1 Wk 2 Wks

070 Persistent Contamination Control Issues Very 
Unlikely

0 10 50 0 1 Wk 2 Wks

076 Aggressive Post Installation Testing Schedule Unlikely 10 25 50 0 1 Wk 2 Wks

085 Maintenance Requires Remote Operations Likely 300 600 2000 1 Mth 2 Mths 4 Mths

093 Accident Analysis Determines Additional Safety 
Controls are Required

Unlikely 500 500 500 2 Wks 3 Wks 4 Wks

102 DWPF Particle Size Requirements Not Met Unlikely 300 500 1000 2 Mths 3 Mths 6 Mths

103 Doorstops Are Not Available As Needed to 
Support Sampling Activities

Likely 0 600 800 0 2 Mths 3 Mths

104 SCDHEC Permitting Engineering Resources Are 
Not Available

Unlikely 0 0 0 1 Wk 2 Wks 4 Wks

108 SCDHEC IWT Construction Permit Issuance Is 
Delayed

Likely 50 50 50 1 Mth 2 Mths 3 Mths

109 Non-Rad (SCDHEC-BAQ (Bureau of Air 
Quality) Construction Permit is Delayed

Likely 10 25 50 0 0 0
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Risk 002: Interfaces with Other Facilities and 
Projects

Triangular distribution with parameters:

Minimum 0

Likeliest 50

Maximum 50

Risk 004: Accessibility for Construction Work

Triangular distribution with parameters:

Minimum 0

Likeliest 50

Maximum 100

Risk 008: Availability of Construction Equipment

Triangular distribution with parameters:

Minimum 0

Likeliest 0

Maximum 100
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Risk 009: Readiness/ORR Assessment Findings

Triangular distribution with parameters:

Minimum 10

Likeliest 25

Maximum 50

Risk 011: Unsafe Conditions Discovered at Turnover

Triangular distribution with parameters:

Minimum 0

Likeliest 75

Maximum 100

Risk 013: Safety Basis not Accepted By DOE

Triangular distribution with parameters:

Minimum 20

Likeliest 250

Maximum 1000
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Risk 014: Resources Not Available

Triangular distribution with parameters:

Minimum 0

Likeliest 100

Maximum 200

Risk 019: Addition of the GAC to Design

Triangular distribution with parameters:

Minimum 500

Likeliest 500

Maximum 500

Risk 022: Interfaces With New Contractor Impacts 
Project

Triangular distribution with parameters:

Minimum 0

Likeliest 250

Maximum 1000
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Risk 023: Design Assumptions and Design 
Uncertainties Result In Rework

Triangular distribution with parameters:

Minimum 0

Likeliest 500

Maximum 1500

Risk 024: Insufficient Maintainability Provided

Triangular distribution with parameters:

Minimum 10

Likeliest 50

Maximum 100

Risk 043: Engineered Equipment (Modules/Skids) 
Deliveries do not Support Project Schedule

Triangular distribution with parameters:

Minimum 0

Likeliest 100

Maximum 200
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Risk 057: Integration of Multiple Internal Technical 
Agencies

Triangular distribution with parameters:

Minimum 0

Likeliest 50

Maximum 100

Risk 058: Multiple Design Input Documents

Triangular distribution with parameters:

Minimum 0

Likeliest 15

Maximum 25

Risk 061: Facility Space and Weight Limitations

Triangular distribution with parameters:

Minimum 500

Likeliest 1000

Maximum 5000
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Risk 063: FBSR Equipment Transportation Requires 
Additional Precautions

Triangular distribution with parameters:

Minimum 0

Likeliest 50

Maximum 100

Risk 064: Multiple External Interfaces

Triangular distribution with parameters:

Minimum 0

Likeliest 50

Maximum 100

Risk 066: Emergent Startup Issues

Triangular distribution with parameters:

Minimum 40

Likeliest 100

Maximum 125
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Risk 069: Facility Services Design Complexity

Triangular distribution with parameters:

Minimum 25

Likeliest 50

Maximum 100

Risk 070: Persistent Contamination Control Issues

Triangular distribution with parameters:

Minimum 0

Likeliest 10

Maximum 50

Risk 076: Aggressive Post Installation Testing 
Schedule

Triangular distribution with parameters:

Minimum 10

Likeliest 25

Maximum 50
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Risk 085: Maintenance Requires Remote Operations

Triangular distribution with parameters:

Minimum 300

Likeliest 600

Maximum 2000

Risk 093: Accident Analysis Determines Additional 
Safety Controls are Required

Triangular distribution with parameters:

Minimum 500

Likeliest 500

Maximum 500

Risk 102: DWPF Particle Size Requirements Not Met

Triangular distribution with parameters:

Minimum 300

Likeliest 500

Maximum 1000
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Risk 103: Doorstops Are Not Available As Needed to 
Support Sampling Activities

Triangular distribution with parameters:

Minimum 0

Likeliest 600

Maximum 800

Risk 108: SCDHEC IWT Construction Permit Issuance 
Is Delayed

Triangular distribution with parameters:

Minimum 50

Likeliest 50

Maximum 50

Risk 109: Non-Rad (SCDHEC-BAQ (Bureau of Air 
Quality) Construction Permit is Delayed

Triangular distribution with parameters:

Minimum 10

Likeliest 25

Maximum 50
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Risk 112: During Startup Additional Samples Are 
Required

Triangular distribution with parameters:

Minimum 25

Likeliest 50

Maximum 100

Risk 119: Materials Pricing Increases Vendor Costs

Triangular distribution with parameters:

Minimum 0

Likeliest 750

Maximum 1500

Risk 122: Testing of Auger Grinder Indicates Major 
Design Rework is Required

Triangular distribution with parameters:

Minimum 0

Likeliest 50

Maximum 200
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Risk 123: Design Comment Resolution Delays Design 
Completion

Triangular distribution with parameters:

Minimum 150

Likeliest 300

Maximum 500

Risk 125: Numbering System Convention Changes

Triangular distribution with parameters:

Minimum 25

Likeliest 50

Maximum 100

Risk 126: Vendor Underestimates Complexity of SRS 
SOW Requirements

Triangular distribution with parameters:

Minimum 500

Likeliest 1000

Maximum 2500
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Risk 127: Flow-down Requirements Imposed on Sub-
vendors Impede Lower-tier Procurement Process

Triangular distribution with parameters:

Minimum 50

Likeliest 250

Maximum 500
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Risk 007: DOE Directed Changes to Technical 
Requirements

Triangular distribution with parameters:

Minimum 500

Likeliest 1,000

Maximum 5,000

Risk 012: Stakeholder Participation

Triangular distribution with parameters:

Minimum 500.00

Likeliest 1,000.00

Maximum 1,500.00

Risk 016: Implementation of DNFSB Recommendation 
2004-2 Required

Triangular distribution with parameters:

Minimum 500

Likeliest 1,000

Maximum 25,000
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Risk 117 : Additional Project Reviews are Required

Triangular distribution with parameters:

Minimum 100.00

Likeliest 200.00

Maximum 300.00

Risk 118: Legacy Costs Increase

Triangular distribution with parameters:

Minimum 2,000

Likeliest 4,000

Maximum 8,000




