
2004 . 0000379

Department of Energy
Washington, DC 20585

MAR

The Honorable John T. Conway
Chainnan
Defense Nuclear Facilities Safety Board
625 Indiana Avenue, NW, Suite 700
Washington, DC 20004-2901

Dear Mr. Chairman:

.,
-- .J

'I
'.. _)

~.D
-<
fTl
CJ

This letter transmits the Programmatic Risk Assessment for the Savannah River Site (SRS) Salt
Processing Program (Commitment 2.12 of the Department of Energy's Implementation Plan in
response to Recommendation 2001-1), provides infonnation on the Low Curie Salt (LCS)
Program (Commitment 2.11), and gives notice that Commitment 2.9 (Process the first batch of
LCS in Saltstone) was not met as scheduled.

In accordance with Commitment 2.12, please find enclosed the Programmatic Risk Assessment
for the SRS Salt Processing Program (Enclosure 1). The assessment covers the risks and
proposed mitigation actions for the key facilities and activities required to execute all three
phases of the SRS Salt Processing Program: LCS processing, low curie-high actinide processing,
and high curie-high actinide processing. The Department plans to maintain this assessment and
update it as needed. It will be used as a management tool to ensure that risks are identified,
managed, and mitigated to support our Accelerated Cleanup Program goals.

One of the identified risks in the Programmatic Risk Assessment is how ongoing litigation may
delay certain aspects of the Salt Processing Program. On July 3, 2003, parts of DOE Order 435.1
dealing with the authority for determining waste incidental to reprocessing were declared invalid
by the U.S. District Court for the District ofIdaho. This ruling currently is on appeal to the U.S.
Court of Appeals for the Ninth Circuit. Accordingly, the Programmatic Risk Assessment did not
undertake a probability or consequence analysis of the litigation's outcome on the Salt
Processing Program and rated this risk as "Uncertain." Once this litigation is resolved, the
Department will provide you with an update on salt waste processing and disposal plans.

An evaluation of the LCS Program as outlined in Commitment 2.11 has found that while the
LCS Program plans and schedules have not been fully achieved, several key technical milestones
have been met. The most significant of these are:

• The draining of higher curie interstitial liquid from high level waste saltcake in Tank 41
and dissolution of a portion of the remaining saltcake.

• Modification of the Saltstone facility to process salt solutions with a cesium activity of
0.1 curies per gallon in anticipation of LCS feed.
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• Restoration of Building 512-S and the cold chemical demonstration of filter performance.
Plant activities remain ahead of schedule to demonstrate actinide removal process
viability by the June 2004 commitment date.

Several issues have prevented the LCS Program from meeting all of its objectives.

• Technical problems were encountered with returning Tank 50 to service due to the
discovery of excessive solids and tetraphenylborate on the bottom of the tank. As
highlighted in the July 14,2003, letter, these issues have been resolved; however,
resolution delayed program progress.

• The Saltstone Facility permit modifications required for processing LCS feed, and
disposal of the resulting grouted waste, were submitted to the State of South Carolina in
September 2002. The South Carolina Department of Health and Environmental Control
notified the Department that it would take no official action on the permit applications
pending resolution of the ongoing litigation concerning waste incidental to reprocessing.
Without this permit, the current plan to process LCS at Saltstone (Commitment 2.9)
cannot proceed.

• While permit issues may prevent waste processing at this time, the Department and its
contractors continue working to demonstrate the technical feasibility of the LCS
processing option. Samples of the dissolved Tank 41 saltcake have been taken and the
analytical results have been provided to your staff. These sample results show higher
than anticipated activity levels and may result in the need for additional actions to
achieve the total volume to be disposed of as LCS.

Should you or your staffhave any questions concerning these issues, please contact Jeffrey Allison
at (803) 952-6337 or me at (202) 586-0738.

Sincerely,

~~
Dr. Ines Triay ~
Deputy Chief Operating Officer
Office of Environmental Management

Enclosure

cc w/o encl:
Jessie Hill Roberson, EM-l
Mark Whitaker, DR-l
Jeffrey Allison, SR
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DISCLAIMER

This report was prepared for the United States Department of Energy under
Contract No. DE-AC09-96SRI8500 and is an account of work performed
under that contract. Reference herein to any specific commercial product,
process, or does not necessarily constitute or imply endorsement,
recommendation, or favoring of same by Westinghouse Savannah River
Company 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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This report documents the results of a programmatic risk assessment conducted on the
Savannah River Site's Salt Waste Treatment and Disposal Program. It provides the U.S.
Department of Energy and Westinghouse Savannah River Company a management tool to
identify and manage risks associated with the safe and economical treatment and disposal of
salt waste at SRS. This report will be submitted in response to Corrective Action 2.12 of
DOE's implementation plan for the Defense Nuclear Facility Safety Board Recommendation
2001-1.

Salt waste makes up 34 million gallons of the 37 million gallons total in the high level waste
system at the Savannah River Site. Under the Site's Accelerated Cleanup Plan, a three­
pronged strategy to treat and dispose of salt waste has been proposed and is being
implemented. Analyses have shown that salt waste treatment and disposal are on the critical
path to the completion of cleanup activities for the SRS high level waste system. Success in
the Salt Processing Program is vital to the overall success of the Site's accelerated cleanup
plan.

Salt waste can be segregated into three general categories - low curie salt, low curie with
higher actinide salt, and high curie with high actinide salt. Processes to treat each of these
categories of waste have been identified and make up the three-pronged strategy. The low
curie salt treatment process will treat and dispose of the approximately two-thirds of the salt
waste that is low in cesium. One-half of the low curie volume (one-third of the total waste
volume), which is low in cesium and low in actinides, will be processed at Saltstone after
verification that the waste meets the facility waste acceptance criteria. The remaining
volume of low curie salt (one-third of the total waste volume), low in cesium but high in
actinides, will be pre-treated using the Actinide Removal Process prior to final disposition at
Saltstone. The planned Salt Waste Processing Facility will treat the remaining one third of
the salt waste by removing both cesium and actinides prior to disposal.

A team made up of experienced, senior-level personnel from within DOE-SR and WSRC
was chartered to develop the programmatic risk assessment. A subteam prepared the risk
assessment plan and the core team, with input from subject matter experts, conducted the risk
assessment during a focused two-week period. The Risk Assessment looked at the following
assessable units of the salt waste treatment and disposal program.

• Fced Management
• Actinide Removal Process
• Salt Waste Processing Facility
• Low Curie Salt Processing
• Saltstone
• Saltstone Alternative Technology
• Defense Waste Processing Facility
• Support Funct ions

- I -
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Previously completed risk assessments were reviewed for applicability. The focus was
placed on identifying risks that were programmatic in nature or in consequence.

The core team identified 28 risks that were applicable to the salt program. The team assigned
a probability of occurrence, a severity of consequence, and a level of risk for each of 28 risk
events identified, based on the criteria developed in the planning for the risk analysis. Seven
(7) of the risks were rated as High, six (6) were rated as Moderate, 14 were rated as Low,
and one (I) was rated Uncertain. The High risks identified were as follows, in order of
probability, and within order ofprobability, by magnitude of consequence, where it was
possible to estimate a consequence. The Uncertain risk is also listed below.

Risk Worst
Number Risk Title Probability Consequence

SWPF-OO-OSS High Curie Salt Treatment Capacity and Very Likely >$6.lBSchedule Exceeded

SWPF-00-046 High Feed Cesium and Actinide
Very Likely >$640MConcentrations to SWPF

SPP-OO-048
MST Loading Impacts Ti Loading in

Very Likely $SOOMDWPFGlass

SPP-OO-043 Material and Chemical Balances Not Very Likely $SOOM
Accommodated for the DWPF Interfaces

LCS-OO-OO2 Cesium or Actinides Exceed LCS Limits Likely $810M

SPP-OO-039 Equipment Failure Halts SPP Processing Likely $S40M

SPP-OO-021 Funding Competition Impacts SPP Very Likely $6.lB

SPP-OO-OO6 Regulators, Stakeholder Concerns - WIR Uncertain Unknown

After the application of proposed handling strategies, two risks would remain ranked as
High: Equipment Failure Halts SPP Processing; and Funding Competition Impacts SPP. One
risk would remain ranked as uncertain: Regulators, stakeholder concern - WIR (Waste
Incidental to Reprocessing. Of the remaining risks, eleven (II) would be reduced to or
accepted as Low; three (3) would be mitigated to, reduced to, or accepted as Moderate; and
eleven (II) risks would be avoided. Potential for second order impacts remains, which may
increase the total impact of multiple risks.

Reductions in risk level depend on successful implementation of the recommended risk
handling strategies. The strategies identified in this assessment are not fully funded at this
time. This assessment did not attempt to quantify program contingencies to cover all cost
and schedule impacts of identified risks. Rather, the descriptions of the risks identified and
risk handling strategies are presented to WSRC Management and the DOE for consideration
in making decisions which affect the risks and vulnerabilities in order to promote maximum
success for the implementation of accelerated cleanup activities.

- 2-
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On July 3, 2003, parts of DOE Order 435.1 dealing with the authority for detennining waste
incidental to reprocessing were declared invalid by the U.S. District Court for the District of
Idaho in the case of Natural Resources Defense Council v. DOE, Case No. 01-413-S-BLW.
The District COlJrt's ruling is currently on appeal to the U.S. Court of Appeals for the Ninth
Circuit. Accordingly, it is not appropriate to address these types of probabilities or
consequences, nor to undertake a probability or consequence analysis of the litigation's
outcome in this document at this time.

WSRC has initiated action on many of the risk handling strategies identified, and
recommends that the future overall risk mitigation strategy be focused in the following areas:

Risk-handling strategies for risks identified as High should be immediately
implemented to minimize program impact.

2

3

4

5

To ensure that the capacity of the HLW system can meet the perfonnance
expectations of the PMP, SPP should perform an attainment study to detennine the
quantitative maximum potential process capability of the integrated HLW system,
including the existing and proposed process facilities. This should include an
analysis of the secondary impacts from the interaction between coupled facilities
(e.g., statistical analysis of the ARP schedule risks). Results of this study need to
be available prior to the start of final design for the SWPF in order to enable the
design team to accurately size the processing capacity of the facility, including
buffer storage capacity.

In order to reduce the probability that an interruption could occur in operation of
any individual facility or the system resulting from inadequate blending strategies,
or use of feed batches which require multiple process cycles, or acceptance of a
non-compliant feed batch, SPP should initiate further refinement of the HLW
system planning tools to include a comprehensive material balance flowsheet
integrating all HLW facilities and modeling the performance of the processing
facilities. This material balance flowsheet would be at the level of detail necessary
to identify potentially non-compliant waste streams with sufficient lead time to
preclude system interruptions.

In order to minimize the risk associated with the limited experience using CSSX
technology for high level waste processing on a production basis, DOE should
continue to provide funding for ongoing technology development activities which
reduce risk. Priority should be placed on those activities that have the greatest
potential of reducing high risks and multiple risks of a lower ranking.

Responsibility for coordination of risk analyses performed OIl projects or
operational initiatives required to meet the expectations of the PMP should be
assigned to a single manager responsible to the Salt Processing Program Manager.
All risk analyses performed on projects or operational initiatives required to meet
the expectations of the PMP should be reviewed and evaluated by that manager to
ensure that:

- 3 -
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• emergent risks in any individual project or initiative that could impact any
other project or the overall Program would be identified

• risk-handling strategies are being implemented by the responsible project
owner or facility manager

• the status of risks affecting the program are monitored and communicated to
senior program management in timely manner

Risk status will be monitored and reported to the Manager, SPP, and the Director, SPD, on a
periodic basis. This analysis will be reviewed and updated periodically to capture the latest
developments that may impact accelerated cleanup.

- 4-
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1.0 SALT PROCESSING PROGRAM INFORMATION

1.1 PROGRAM BACKGROUND

Since the early 1950s, the Savannah River Site has produced approximately 100 million
gallons of high level waste. Through evaporation and treatment approximately 37 million
gallons of high level waste containing approximately 426 million curies of radioactivity
remain today. Of this quantity, salt makes up approximately 34 million gallons and contains
207 million curies of radioactivity. Sludge, which will be vitrified and shipped to Yucca
Mountain for disposal, makes up the remaining inventory. The salt inventory includes
solidified salt, called saltcake, and liquid salt solution, called supernate.

SRS developed a three-pronged, tailored approach to treat and dispose of the salt waste.
(Figure 1) The salt inventory can be segregated by radionuclide content into three general
categories: 1) salt which is low in cesium and low in actinides, 2) salt which is low in cesium
but contains higher levels of actinides, and 3) salt which contains high levels ofcesium and
high levels of actinides. Each of these categories of material have a process by which the salt
can be treated and made acceptable for disposal as low level waste in SRS's Saltstone
Facility.

Approximately one third of the current inventory of salt is low in cesium and low in
actinides. This material (referred to as low curie salt) is treated by the removal of the
cesium-bearing interstitial liquid, followed by dissolution of the hard saltcake and transfer to
the Saltstone Facility for disposal. An additional one third of the salt is low in cesium but
contains actinides. This material can be treated by removing interstitial liquid (as with low
curie salt) followed by dissolution and transfer to a staging tank. It can then be treated with
monosodium titanate and filtered to remove the actinides. The remaining one third of the salt
inventory contains significantly higher levels of cesium and actinides. The Salt Processing
Environmental Impact Statement and Record of Decision were issued in late 2001 to
document DOE's proposed path forward for treating and disposing of this salt waste. The
technology to be used for treating this waste is the caustic side solvent extraction process.
The Salt Waste Processing Facility is currently in the design phase and will incorporate this
technology to treat the remaining salt waste and send the decontaminated salt solution to the
Saltstone Facility for disposal. This strategy tailors the treatment ofeach of the salt waste
fractions to the risk and hazards involved

This approach focuses on implementing expedited treatment methods that ensure the fastest
risk reduction, while meeting the performance requirements and protecting human health and
the environment. The implementation of this strategy will help meet the present SRS
Environmental Management Program Performance Management Plan (WSRC-RP-2oo2­
00245, Rev. 3) commitment to process all HLW (salt and sludge) by 2019. (Reference 1.)

-6-
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Figure 1. Tailored Salt Treatment Approach

Note: Volumes represented based on adjustment to 6.4 M sodium.

- 7 -

Mey 200)



WESTINGHOUSE SAVANNAH RIVER COMPANY Y-RAR-G-OOOI5
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U) REVISION 1.1

The low curie salt program was initiated in 2002 and was projected to result in the treatment
and disposal of the initial batch of low curie salt waste by late 2003. The actinide removal
process is currently being implemented via an existing site facility (512-S, the former Late
Wash Facility) that is being restored and modified. It will be operational in early 2004 to
provide an initial actinide removal capability. In 2005, another existing facility, 241-96H
(Filter Stripper Building) will be tied into 512-S to provide significantly more actinide
removal process throughput. The Salt Waste Processing Facility (SWPF), which will treat
the remaining one third of the salt waste inventory, is currently in the design phase with two
engineering, procurement, and construction contractors competing for the design/build
contract. The capacity for this facility was determined in mid-2003 and the down-select to a
single contractor occurred in early 2004. Construction is scheduled to begin in 2005 and
initial operation is planned for the 2009-2010 timeframe.

This Risk Assessment Report assesses programmatic risks associated with the SPP as
implemented to support the Performance Management Plan (PMP) commitments.
(Reference 2.) By implementing the PMP strategy, the overall HLW system lifecycle may be
expedited by eight years (from 2027 to 2019).

1.2 PROGRAM AREAS AND FUNCTIONS

The SPP, for the purpose of this Risk Assessment Report, is divided into the following
program and upper-level functions. These were the areas defined as Assessable Elements for
the SPP risk assessment. These assessable elements separate the High Level Waste system
into smaller manageable elements that facilitate the identification of risks by areas of unique
process function or support (e.g., feed management or other support functions). These
closely align with processes or support functions for which risk analysis had been completed
previously at the project level.

Feed Management
• Characterize Waste
• Determine Path
• Prepare Feed
• Transfer Feed

Actinide Removal Process
• Receive Salt Solution
• Store Salt Solution
• Transfer Dissolved Salt Solution to Feed Tank (Tank 48 or 49)
• Process Salt Solution
• Separate Actinides
• Transfer Filtrate to Tank 50, then to Saltstone
• Store Filtrate
• Transfer MST/Sludge as Feed to DWPF
• Provide Infrastructure
• Monitor Process
• Control Process
• Increase Throughput of Facility/Process

- 8 -
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SWPF
• Receive Feed
• Process Salt Solution
• Separate Actinides
• Remove Cesium
• Transfer Decontaminated Salt Stream as Feed to Saltstone
• Transfer MST/Sludge Stream as Feed to DWPF
• Transfer Acidified Cesium Stream as Feed to DWPF
• Provide Infrastructure
• Monitor Process
• Control Process
• Increase Throughput

Low Curie Salt Processing
• Remove Interstitial Liquid from Salt Tanks
• Dissolve Salt Solution
• Transfer Salt Solution to Tank 50
• Transfer Salt Solution as Feed to Saltstone Processing Facility
• Monitor Process
• Control Process

Saltstone
• Receive Low Curie Salt Solution as Feed for processing into Saltstone
• Store Low Curie Salt Solution
• Process Low Curie Salt Solution into Saltstone
• Construct New Vaults
• Manage Existing Vaults
• Provide Infrastructure
• Monitor Process
• Control Process

Saltstone Alternative Technology
• Develop Alternative - Introduction of new teclmologies that will improve group

processing capability (i.e., higher curie content, process improvements, reliability,
throughput)

• Implement Alternative

DWPF
• Receive MST/Sludge Slurry as Feed
• Receive Acidified Cesium Stream as Feed
• Process MST/Sludge Slurry and Cesium into Glass
• Store Vitrified Cesium Waste

Support Functions
• Develop AS Documentation
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2.0 RISK ASSESSMENT

2.1 INTRODUCTION

DOE's revised Implementation Plan in response to the Defense Nuclear Facilities Safety
Board's Recommendation 2001-1, High-Level Waste Management at the Savannah River
Site was issued May 10, 2002 (2002-004978) (Reference 3). This Risk Assessment Report
will be submitted to satisfy Implementation Plan Commibnent 2.12, which states, "Prepare a
programmatic risk assessment with mitigation strategies for the salt processing program."

2.2 RISK ASSESSMENT PROCESS

The initial planning for this assessment is documented in the Risk Management Plan for the
Salt Processing Program (Y-RMP-H-OOOO9) (Reference 4). This plan was reviewed and
implemented by the risk assessment team, with minor modifications, as described by the
following activities:

Identification of risks, via team expert elicitation and examination of previously
identified risks, combined with a team review of other risks associated with the
SPP.

2 Calibration of risk probability, into categories of Non-Credible, Very Unlikely,
Unlikely, Likely, and Very Likely, based upon the timing of/impact on the SPP.

3 Calibration of the risk consequences associated with cost overrun and schedule
delay into categories of Negligible, Marginal, Significant, Critical, and Crisis,
based upon the severity of impact on the SPP.

4 Assignment of probability and consequence levels to the identified risks, per
Tables 1 and 2.

5 Determination of the Risk Level of each risk, based upon the combination of the
risk probability and consequence, as identified by the matrix shown in Table 3.

6 Selection of a handling strategy for each risk, consistent with the handling
strategy guidance provided in WSRC-IM-98-0oo33: Systems Engineering
Methodology Guidance Manual, Appendix B: Risk (and Opportunity) Analysis
and Management.

7 Determination of the potential impact of implementing the handling strategy,
with respect to additional cost to the program to do so, as well as additional
project time which may be required. The handling strategy would need to meet
applicable legal requirements including NEPA. A manager will be assigned and
accept responsibility for each handling strategy.

8 Identification of residual risk level, based upon implementation of the selected
handling strategy, including the revised cost and schedule impact, as applicable.

9 Documentation of the above on Risk Assessment Forms. The complete Risk
Assessment Forms are found in Appendix A.
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The risk assessment was conducted consistent with the WSRC risk assessment methodology
defined in WSRC E7, Procedure 2.16, Technical Risk Analysis (Reference 5). This
procedure was specifically developed for the analysis of technical risk associated with the
engineering and design process for plant modifications and projects. The process was
modified to accommodate the analysis of risk from the perspective of a program which spans
multiple, functionally related projects, facilities, and proposed initiatives. Participants in the
risk assessment were given a one-day training session on the risk assessment process and its
application to the Salt Processing Program. An initial calibration for activities 2 and 3 above
was included as part of the training process.

Process steps performed during the risk assessment included activities I through 9, above.

For activity 7, in some instances, the Team did not quantify implementation cost or schedule
requirements to conduct handling strategies. Accurate quantification was not considered
feasible by the team given the absence of sufficient detail for the cost or schedule of certain
assessable elements (e. g., Saltstone alternative technology, actinide removal capacity
improvements to 6 gpm, etc.). Actions identified were being addressed where possible
within currently scheduled operations activities and funding.

For activity 8, although residual cost and schedule impacts were documented in some
instances, residual cost impacts were not analyzed to determine the risk or cost contingency.
Many risk handling strategies identified for various risks are funded and addressed by
ongoing projects, high level waste operational initiatives, or FY03 technology development
activities as referenced in the Risk Summary Table, Appendix B, and individual Risk and
Opportunity Assessment Forms, Appendix A.

Two other risk assessment outputs specified by Reference 5 were not quantified.
Specifically, due to lack of sufficient detail for major program elements, the Team chose not
to determine the risk-based cost contingency required to minimize the possibility that
program risk will result in excess cost to the program. Nor did the Team attempt to quantify
a schedule contingency. Quantification of SPP contingency at this early stage of PMP
implementation is not considered meaningful. The PMP reflects an aggressive and visionary
plan for accelerated disposition of salt waste. By its nature, such a plan is expected to entail
significant risk. As projects and initiatives required for implementation of the SPP mature,
technical and programmatic risk analyses conducted at the project level should enable better
and more meaningful cost and contingency estimates.
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2.3 TEAM MEMBERS

The Risk Assessment Team is composed of individuals from both DOE and WSRC selected
to participate based upon their diverse knowledge and expertise. Core Team members for
this risk assessment were:

WSRC Core Team Members
Tom Lex-WSRC/CBUILWD
Bill Tucker-WSRC/CBU/SPP
Ginger Dickert-WSRC/CBU/LWD
Mark Mahoney-WSRC/CBU

Bob Hinds-WSRC/CBU/SPP - WSRC Lead

DOE Members
Terrel Spears -DOE-SRlAMHLW/SPD
Carl Everatt-DOE-SRlAMHLW/OD
Doug Hintze-DOE-SRIAMHLW/PD
Kurt Fisher-DOE-HQ/HLWOD

Biographical infonnation of the Team Members is found in Appendix C. Other subject
matter experts were made available to provide detailed operational, project, and program
infonnation. Representatives of the two EPC Contractors currently engaged in developing
conceptual designs for the SWPF were present, as were observers from a risk consulting firm
who were evaluating and monitoring the risk assessment methodology and implementation
for the DOE. The list of attendance for each day is found in Appendix C.

2.4 RISK IDENTIFICATION AND ANALYSIS

This risk assessment was conducted in workshops held on February 20, and on March 3, 4, 5,
6, 7, 10, and 11 of2003. The program was divided into assessable elements, shown in
Section 1.2 of this report. During the risk assessment process, the Risk assessment Team
evaluated each of the assessable elements, and reviewed previously identified risks
documented in References 6, 7, 8, 9, 10, and 11 based on current status and programmatic
relevance. Subject matter experts for each of the assessable elements and/or individual risks
met with the team and assisted in identification ofadditional risks. Project level risks were
included only if the risk or ifa combination of risks rose to the program level; duplicate risks
were deleted.

For the purpose of this assessment, programmatic risks represent those existing or potential
conditions (including the political, regulatory, and program management decisions which
establish those conditions) that could interfere with the achievement of the accelerated
closure of the High Level Waste system as described in the Savannah River Site
Environmental Perfonnance Management Plan. It is assumed that the project and operations
management of the facilities will meet current requirements for the safe execution of their
responsibilities with respect to environmental and health risks. Facility-specific health and
environmental safety risks are addressed in each referenced project and facility-specific risk
analyses, vulnerability analyses, and safety analyses. Facility and project risks that are
technical in nature are assumed to be managed by the individual owner, except where a risk
has been identified which has a system-wide impact. System-wide impacts will require the
development of a common risk handling strategy that includes funding, setting priorities, and
controls outside of the project or facility owner's span of control for resolution.
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The team then assigned a probability of occurrence and a severity of consequence grade for
each of the risks identified. These estimates of probability and consequence grades were
based upon a combination of management experience and technical judgment using the
criteria in Table I and Table 2. Details of each risk appear on Risk Identification and
Assessment Forms in Appendix A.

Table 3 provides the Probability-Consequence Matrix used to grade risks as High,
Moderate, or Low based on risk probability and consequence. The team used Table 3 to
determine the Risk Level of each risk identified during the analysis process, based upon the
probability and consequence information obtained from Table I and Table 2.
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2.5 COST DETERMINATION

Refer to Table 4 for the PMP Budget Authority in Escalated Dollars as reproduced from the
PMP Supplement. The escalated dollar value is a provision in the cost estimate to reflect
increases in the cost of equipment, material, labor, etc., due to continuing price changes over
time. Escalation is used to estimate the future cost of a project or to bring historical costs to
the present. For additional information, refer to DOE Order 5700.2, Cost Estimating,
Analysis, and Standardization.

Using historical information and the information provided in the PMP Supplement
(Reference 2), the cost of SPP program delay was determined to be $270M per year (in FY03
dollars) for the purposes of this risk evaluation. This number was derived based on
continued operation of the SPP, DWPF, and one Tank Farm. The Team assumed that in the
latter years of the SPP, only H-Tank Farm would continue in operation. Because ofclose
coupling between various SPP operations, only the ARP was found to have schedule float.
Therefore, additional ARP operations could continue for a maximum of 2 years, without
resulting in an overall delay of the SPP program. Additional expenses associated with
individual risks are identified on the Risk Identification and Assessment Forms found in
Appendix A. For most SRS risk assessments, schedule delays are evaluated separately. For
this risk assessment, since schedule delays largely drove costs associated with each risk, the
cost of schedule delay is included along with other costs shown as a total estimated cost on
the Risk Identification and Assessment Forms. Additional expenses associated with
individual risks are also identified on the Risk Identification and Assessment Forms.

The operational costs for the various facilities associated with the SPP were derived from the
funding schedule in the PMP Supplement (Reference 2). The dollar values allocated for
operations in the latter years of the SPP are used for estimation purposes. These costs are as
follows:

Impact
Facility ($ Millions) Basis

ARP Operation 25 Cost ofextended operation per year

SWPF Operation 75 Cost ofextended operation per year

SS Operation 20 Cost ofextended operation per year

H Tank Farm East 50 Cost ofextended operation per year

DWPF Fixed Operational 100 Cost of extended operation per year
Cost

DWPF Variable I Per additional can (includes production and
disposal)

2.6 RISK HANDLING STRATEGY IDENTIFICATION

Having graded the risks, the tearn established handling strategies for each risk, based on
guidance provided in Reference 12. After each risk was validated and assigned a risk level,
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using their subject matter expertise and knowledge of current Salt Processing Program work
scope and plans, the team identified existing or proposed projects, operational activities, and
technology development tasks as risk handling strategies which could be effective in
reducing, mitigating, or avoiding the various risks. Ongoing activities identified as risk­
handling strategies (e.g., current FY03 technology development activities referenced in
Appendix B, Risk Summary Table) can be verified by various current program performance
monitoring reports.
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Table 1. Guidelines for Assigning Risk Probabilities

Probability of
OccurrenceOPR) Criteria

Descriptive Numerical

Non- • Determined to have a probability ofoccurrence of· IO~ (or other non-

Credible
N/A credible probability defined for the activity)

• Will not occur anytime within multiple SPP life cycles; or

• Development is at least at the stage of a system prototype demonstration in an

Very
>0 operational enviromnentup to an actual system in service proven through

but successful mission operations; or
Unlikely

< 0.15 • Estimated recurrence interval > 50 years; or

• Estimated recurrence frequency < I (i.e., event not expected to recur); or

• 0 < Probability of single event occurrence < 0.15.

• Will not occur in the SPP life cycle; or

• Development is between the stages ofcomponent and/or breadboard

::: 0.15
validation in a laboratory environment and system/subsystem model or
prototype demonstration in a relevant environment; or

Unlikely but • 25 years < Estimated recurrence interval ::: 50 years; or
< 0.45 • I ::: Estimated recurrence frequency < 2 (i.e., event expected to recur, but not

more than once); or

• 0.15· Probability ofsingle event occurrence < 0.45.

• May occur sometime during the life cycle of the SPP; or

• Development is between the stage of technology concept and/or application

::: 0.45
formulation and the stage of analytical and experimental critical function
and/or characteristic proof ofconcept; or

Likely but • 10 years < Estimated recurrence interval ::: 25 years; or
<0.75 • 2::: Estimated recurrence frequency < 5 (i.e., event expected to recur from

2 to 4 times); or

• 0.45· Probability of single event occurrence < 0.75.

• Very likely to occur sometime during the life cycle of the SPP; or

::: 0.75
• Only basic principles (or less) are observed and reported; or

Very Likely but • Estimated recurrence interval::: 10 years; or

• Estimated recurrence frequency ~ 5 (i.e., event expected to recur more than< I five times); or

• 0.75::: Probability of single event occurrence < I.
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Table 2. Guidelines for Assigning Risk Consequences

Consequence
of Occurrence

Negligible

Marginal

Significant

Critical

Crisis

• Minimal or no consequences.
• Negligible impact on program; slight potential for PMP

schedule change; compensated by available schedule float.
• Cost estimates exceed budget by::; $68M (the approximate

equivalent cost of extending the overall HLW system lifecycle
by 'It of I year)

• Slip in schedule of::; 3 months.

• Moderate threats to program mission; may require minor
facility redesign or repair.

• Cost estimates exceed budget by > $68M to < $270M.
• Slip in PMP schedule of >3 months to < I year.

• Significant threat to program mission; requires some facility
redesign or repair.

• Cost estimates exceed budget by more than;:::: $270M to
<$540M.

• Significant slip in PMP schedule of~ I year to < 2 years.

• Serious threat to program mission; possibly completing only
portions of the mission or requiring major facility redesign or
rebuilding.

• Cost estimates exceed budget by ~ $540M.
• Excessive PMP schedule slip of2: 2 years.

• Catastrophic impact to PMP mission completion.
• Requires instant response with low chance of success.

Special attention must be given to First-of-a-Kind Risks because they are often
associated with project failure. First-of-a-Kind risks should receive a Critical or
Crisis consequence estimate unless there is a compelling argument for a lesser
consequence value determination.

First-of-a-kind risks are those associated with projects or modifications that are unique
in their design, purpose, and/or application of technology. Typically, no other similar
project or application of the technoiogy in full-scale operation is available from which
to obtain historical infonnation with respect to risk.

Anyone or more of the criteria in the five levels of consequence may apply to a
single risk. The consequence level for the risk being evaluated must be based upon
the highest level for which a criterion applies.
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Table 3. Risk Matrix - Probabilities VI. Consequences

High

.:~..~~/..- --:

'H(dh:

High

High

Moderate MOderate;~~;k

RISK LEVEL

Moderate High

Moderate Moderate

P Very
R Likely
0
B
A Likely
B
I
L Unlikely
I
T Very
y Unlikely

Non-
Credible

Negligible Marginal Significant Critical Crisis

CONSEQUENCES
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Table 4. Funding (from HLW-2002-00161)
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On July 3. 2003. pans of DOE Order 435.1 dealing wilh the authority for determining waste incidenlalto reprocessing were declared invalid by the U.S. District Coun for Ihe District of
Idaho in the case of Natural Resources Defense Council v, DOE, Case No. 01-413-S-BLW. The District Court's ruling is currently on appeal to the U.S. Coun of Appeals for the Ninth
Circuit. Accordingly. it is not appropriate to address these types of probabilities or consequences, nor to undenake a probability or consequence analysis of the litigation's outcome in this
document al this time.
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Table 4. Funding (from HLW-2002-00161) - continued
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On July 3, 2003, parts of DOE Order 435.1 dealing with the authority for determining wute incidental 10 reprocessing were declared invalid by the U.S. District Court for the District of
Idaho in the case of Natural Resources Defense Council v. DOE, Case No. OI-413-S-BLW. The District Court's ruling is currently on appeal 10 the U.S. Court ofAppeals for the Ninth
Circuit. Accordingly. it is not appropriate to address these types of probabilities or consequences, nor to undertake a probability or consequence analysis of the litigation's outcome in this
document at this time.
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The Risk Assessment Team identified 28 risks, including seven (7) High, six (6) Moderate,
fourteen (14) Low risks, and one (I) Uncertain risk.

These risks are described below and summarized in Appendix B.

Each of these risks was identified and evaluated with consideration of the following
assumptions:

• The schedule and cost baseline is that as represented by the PMP Supplement to Rev. 13
of the HLW System Plan.

• Any risk that creates an impact at the upstream side of the HLW system also affects the
downstream process or facility, (e.g., throughput limitations at SWPF would delay
closure of Saltstone and DWPF) with the additional costs for continuing operation
beyond the target closure date for those two facilities to be included as part of the cost of
the unmitigated risk.

• Much of the science and technology on which the aggressive production rates proposed
by the PMP Supplement are based is still under development: e.g., detennination of the
rate and efficiency at which Cesium rich interstitial supernate can be drained out of the
solid salt in the waste tanks; the rate and concentration levels at which the remaining
solid low curie salt can be dissolved; the method by which the actinide removal rate will
be improved to the 6 gpm target; etc.

3.1.1 LCS-002 Cesium or Actinides Exceed LCS Limits

This risk represents the possibility that the low curie salt solutions which are produced by
dissolving the drained salt cake will still be too rich in Cesium concentration to meet the
limits for disposal in Saltstone for at least IM gallons of saltcake. This is a High risk as a
result of having a likely probability, and a critical consequence based on a worst-case
schedule impact of 3 years.

The current plan assumes that our understanding of the physical and chemical characteristics
of the salt is adequate to be able to design a process to drain off high curie interstitial liquid
before the salt is dissolved. Currently, it is assumed that the interstitial liquid consists mostly
of residual supernate containing the majority of the Cesium. This Cesium bearing liquid is
trapped in microscopic-sized spaces between the surfaces of adjacent salt crystals,
representing 20% or more of the volume appearing to be solid salt. Ifefforts to drain this
interstitial liquid does not reduce the level of residual radioactivity in the salt to allow
disposal in Saltstone, the PMP schedule will not be met and cost savings will not be
achieved. If additional processing (e.g., adding DWPF recycle to flush more Cesium out of
the salt bed followed by additional draining) is required, then some cost savings may still be
achieved, but savings will be less than projected in the PMP Supplement by an amount yet­
to-be determined.
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The risk handling strategy approach is to avoid this risk by implementing a more
comprehensive waste sampling and characterization for saltcake, and implementing the best
solution to come from analyzing the potential ofblending with recycle, adding additional
capacity to the design of SWPF, and investigating alternatives to provide improved cesium
removal capacity and/or interstitial liquid removal for near term application to low curie salt
processing.

3.1.2 SPP-OO-o03 Environmental Permitting

This risk represents the possibility that the South Carolina Department of Health and
Environmental Control (SC DHEC) will not approve regulatory permits as a result of
stakeholder objections to the new facilities or revised operating limits.
Any potential delays due to Federal court litigation in Idaho, appeal filed, concerning the
WIR provisions of DOE Order 435.1, are not directly included as part of this risk, although
by its terms the Idaho decision affects activities at SRS and the SC DHEC has suspended
action on permits pending resolution of the legal questions. This is a Low risk as a result of
having a very unlikely probability, with a significant consequence based on a $270 million
worst case cost impact, and a worst-case schedule impact of I year.

Three major permitting actions for key facilities (Saltstone, ARP, and SWPF) are necessary
to implement the Program. The program baseline assumes general stakeholder and regulator
support with no time-delay roadblocks. Failure to receive permits in a timely fashion delays
the program. In the worst case (assumed to be I-year delay in SWPF permit issuance), the
schedule objectives for the PMP cannot be realized and additional HLW system life cycle
costs will be incurred.

The risk-handling strategy is to implement a comprehensive communications strategy for the
Program, which is ongoing and included in the current budget This includes the effort to
educate and inform the public through the Citizens Advisory Board and related committee
meetings.

3.1.3 LCS-oO-o05, Cesium Exceeds 0.1 CUgal and/or Actinides Exceed 99nCilg

This risk represents the possibility that the low curie salt solutions produced by dissolving the
drained salt cake will contain too much residual Cesium or actinides and not meet the
Saltstone limits of 0.1 Cilgal Cs and 99 nCilg actinides. This is a Low risk, although having
a very unlikely probability, but with a negligible consequence based on a $25 million worst
case cost impact with no overall HLW system lifecycle schedule impact expected. This risk
is accepted.
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Because of the increase in radiation levels which would complicate operations and
maintenance activities, this would cause a delay in LCS operations at Saltstone until
modifications for 0.378 Ci/gal salt solution are complete in October 2004. If actinide levels
were greater than 99 nCi/g, the material would have to be processed through ARP first.
Saltstone capacity is available in the later years of the program (after 2014) which provides
an opportunity to make up the LCS production. If ARP processing was required for LCS
with actinide levels greater than 99nCi/g, it could require one additional year of processing at
ARP (at $25 million/yr).

3.1.4 SPP-OO-006 Regulators and/or Stakeholder Concerns - WIR

This risk represents potential delays which may result due to Federal court litigation in Idaho,
appeal filed, concerning the WIR provisions of DOE Order 435.1. Those risks will exist
until the legal uncertainty is resolved.

On July 3, 2003, parts of DOE Order 435.1 dealing with the authority for determining waste
incidental to reprocessing were declared invalid by the u.s. District Court for the District of
Idaho in the case of Natural Resources Defense Council v. DOE, Case No. 01-413-S-BLW.
The District Court's ruling is currently on appeal to the U.S. Court of Appeals for the Ninth
Circuit. Accordingly, it is not appropriate to address these types of probabilities or
consequences, nor to undertake a probability or consequence analysis of the litigation's
outcome in this document at this time.

3.1.5 ARP-OO-008 Recovey of Tank 48 as a Feed Tank for ARP is Delayed

This risk represents the potential impact of not having Tank 48 returned to HLW use as a
feed tank for ARP prior to October 2006. This could result because of delays in the final
disposition of the organic residual wastes remaining in Tank 48. These organic wastes are a
result of research and operations to support previous salt waste processing efforts between
1985 and 1998. This is a Moderate risk, with a likely probability, and a marginal
consequence resulting from a worst case cost impact of $150 million with no schedule impact
expected.

The PMP schedule requires that tank 48 be recovered for use as the feed tank for the ARP
before the need date for the 241-96H Facility (October 2006). Tank 48 currently contains
organic residual wastes that preclude its use for receipt of other waste material. If Tank 48 is
not available as a Feed Tank for ARP on October 2006, a schedule slip of up to 2 years for
the ARP occurs, which uses up 2 years of float in the ARP program schedule (at $25M/yr),
subsequently slowing down tank closure in F Tank Farm for 2 years (at $SOMlyr).

The risk handling approach is to avoid this risk. An ongoing R&D effort is underway to
identify and demonstrate an effective method to treat the organic wastes and ensure that
Tank 48 will be made available for use at the necessary point in the schedule.

3.1.6 ARP-OO-009 Reassignment of Tank 49 as Initial Feed Tank for 512-S ARP

This risk represents the possibility that Tank 49 will not be available as a feed tank for the
ARP by the required date of April 2004 as a result of tank space management issues in the
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balance of the tank fann. This is a Low risk, with a likely probability, and a negligible
worst-case, unmitigated cost-impact of$13 million. No schedule impact is predicted.

Tank 49 currently holds concentrated supernate and saltcake heel. The PMP assumes the
reassignment of Tank 49 from its existing HLW storage function by April 2004 for use as the
initial feed tank for the 512-S ARP. Delays in this reassignment would delay startup of the
512-S ARP. Tank Fann space management may be affected by an evaporator problem.
Space for the current contents of Tank 49 must be made available in the tank fann through
evaporation. Evaporator problems have been experienced recently. Integration of complex,
multiple transfers of material is required to gain space.

The risk handling approach is to reduce this risk by developing an integrated transfer and
evaporator plan to support Tank 49 reassignment as the ARP feed tank. A schedule slip of
up to 6 months could occur in the ARP program schedule (at $25M/yr). This is based on the
assumption that emergent evaporator operational issues or transfer priority issues can be
resolved within 6 months.
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3.1.7 ARP-OO-OIO Delays to 241-96H Actinide Removal Process Startup

This risk represents the possibility that, as a result of resource conflicts with other projects,
actinide removal capacity necessary to process the Low Curie, High Actinide volume of
waste (assumed to be approximately one-third of the total salt waste volume) will not be
achieved according to the schedule proposed in the PMP. This is a Low risk with a likely
probability and a negligible consequence resulting from a $38 million worst case cost impact
(unmitigated) associated with a six-month delay.

The actinide removal capability in the modified SI2-S facility is limited to approximately
I gpm by the capacity of the available vessel volume and cycle time required for effective
sorption of actinides using MST. The PMP target requires that the total actinide removal
process capabilities of the SI2-S and the 241-96H facilities provide a throughput of 3 gpm
beginning in October 2006. In order to achieve the 3 gpm capacity, the SPP proposes to
modify the Filter-Stripper Building (241-96H) components and beneficially reuse this
existing facility to provide additional vessel volume for the sorption of actinides, which will
then be sent to the SI2-S facility for further processing.

The Risk Handling Strategy is to reduce this risk by obtaining resources to start design of the
241-96H facility early, and to accelerate the SI2-S startup. A schedule slip of up to 6 months
uses up 6 months of float in the ARP program schedule (at $2SMlyr), subsequently slowing
down tank closure in F Tank Farm for 6 months (at $SOMlyr).

3.1.8 ARP-OO-OII ARP Capacity Ramp-Up to 6 gpm Not Successful

This risk represents the possibility that the actinide removal capacity (6 gpm) required to
meet the PMP objectives may not be achieved as a result of delays in the anticipated
development of more effective filtration technology and/or chemical engineering process
improvements. This is a Moderate risk with an unlikely probability but a critical
consequence, based on a worst case cost impact of $810 million resulting from a 3-year
schedule delay in the processing of waste to remove actinides.

The PMP assumes ramping up ARP capacity from 3 gpm (refer also to ARP-OO-OIO) to
6 gpm (in April 2007). The improvement to 6 gpm throughput capacity is based on both the
need for increased throughput in vessel volume for sorption by MST (refer also to ARP-OO­
010) in conjunction with improvements in the mechanical and/or chemical engineering
process associated with the removal of the actinides from the waste (i.e., installation of
improved filtration technology from the current cross-flow filter utilized in Bldg. SI2-S).

If the ARP capacity does not increase to 6 gpm, 3 gpm would be the maximum throughput.
This would double the ARP lifecycle from April 2007, potentially extending the overall
HLW program by II years. However, in the PMP, ARP is not fully loaded in its latter years.
Also, in FY20 19, it would be possible to run waste through SWPF. Fully loading the ARP in
the latter years and utilization of SWPF actinide removal capabilities reduce the program
impact to a net of 3 years.
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This improved technology may not be available to support the required April 2007 capacity
increase. A rotaIy micro-filter is available which is likely to be appropriate to this use.
Although results to date have been promising, R&D on the filter is not complete. The filter
is at the prototype demonstration stage in a laboratory environment using real waste.

3.1.9 ARP-00-0l2, Equipment Not Available for 241-96H ARP Process

This risk represents the possibility that the 3 gpm actinide removal capacity required to meet
the PMP objectives may not be achieved as a result of delays in the acquisition of equipment,
e.g., tanks, currently available as spares (but originally obtained for other facilities). This is a
Low risk with an unlikely probability and a negligible consequence, resulting from a $38
million worse case cost impact and no overall HLW system schedule impact.

Equipment (primarily process vessels) to be used in 241-96H ARP is assumed to be acquired
from the Tank Farms and/or DWPF spares. If major equipment failures in the Tank Farm or
DWPF require the use of spares earmarked for 241-96H ARP, startup of that facility will be
delayed, and the increase in ARP throughput not achieved. Worst case is based on the18­
month delay in 241-96H startup that could result while waiting for a new process vessel to be
manufactured and delivered. This consumes ARP float, but does not impact overall SPP
completion.

The risk handling strategy is to avoid this risk, by procuring spares at the initiation of the 2Y2
year long 241-96H ARP project. The use ofcornmon spares among four salt processing
facilities provides enhanced resource management.

3.1.10 ARP-OO-016 Actinide and Strontium Concentration High or Low MST DF
This risk represents the possibility that the 6 gpm actinide removal capacity required to meet
the PMP objectives may not be achieved because the chemical process that forms the basis of
the actinide removal capability of the ARP may not remove actinides with the efficiency
forecast based on lab scale testing with small volumes of real waste from a few select tanks.
This is a Moderate risk with a very likely probability and a marginal consequence resulting
from a worst case cost impact estimated at $150 million, but no overall HLW system
schedule impact.

The ARP is based on having an MST decontamination factor (DF) of6 to 12 in order to meet
the Saltstone WAC. The potential exists that the actual decontamination factor (DF) of the
ARP is less than that anticipated and that actual waste concentrations result in a need for
additional ARP processing. Actinides are not well characterized in the saltcake. Therefore
dissolved salt may contain actinide levels higher than currently expected. It was estimated
that an ARP schedule slip of up to 2 years could occur and thus use 2 years of float (due to
longer processing times required) in the ARP program schedule (at $25M1yr), also delaying
tank closure in F Tank Farm for 2 years (at $50Mlyr).
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The risk handling strategy is to mitigate this risk by: I) exploring the potential for sending
higher activity concentrations to Saltstone, and 2) verifying strontium and actinide removal
decontamination factors for ARP feed composition through R&D. The projected actinide
concentrations for the waste in two tanks are already near the regulatory limits for Class C
waste, limiting the potential of that alternative. R&D to validate decontamination factors is
ongoing. This risk will remain Moderate.

3.1.11 ARP-OO-OI8 241-96H ARP Funding Strategy

This risk represents the possibility that the modifications to the existing Filter-Stripper
building, 241-96H, to improve the actinide removal capacity to 3 gpm will not be achieved as
a result of delayed action on facility modifications not initiated because of the competition
for funding with other Salt Processing Program projects or initiatives. This is a Low risk,
with a probability of very unlikely and a marginal consequence resulting from a worst case
cost impact of $150 million (unmitigated), but no overall HLW system closure impact.

ARP plans currently assume that 241-96H modifications will be implemented using
operating funds. If this funding source is unacceptable, waiting for line item project funding
will delay modifications at 241-96H.

This risk is accepted, as the two-year delay is within the float of the project. A schedule slip
of up to 2 years for ARP occurs which uses up 2 years of float (due to longer processing
times required) in the ARP program schedule (at $25M/yr), also delaying tank closure in F
Tank Farm for 2 years (at $50M/yr).

3.1.12 SPP-OO-021 Funding Competition Impacts SPP

This risk represents the possibility that the SPP objectives may not be achieved as a result of
the competition for funding with other DOE-SR projects or initiatives. Delayed action on
facility modifications and/or research to develop required process improvements (e.g.,
increase in ARP throughput from 3 to 6 gpm) will result in delayed closure of overall HLW
system. This is considered a High risk, based on a very high probability and a critical
consequence resulting from the conclusion that this would be an unquantified "serious threat
to program mission."

The PMP schedule is based on having the funding available for implementing the operations,
projects, and initiatives at the time and in the sequence specified. Funding may not be
available due to funding competition among many projects within the high level waste
program over a long period. Further, funding authorization may not be obtained when
required. Either of these cases results in delay to the program.

The risk handling strategy is to mitigate by: I) requesting funding to support the program,
and 2) participating in site budget prioritization, planning, and change control.
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3.1.13 FM-OO-022 Unavailability of Low Activity Feed for ARP

This risk represents the possibility that the 512-S ARP will be delayed due to the lack of feed
caused by delays in tank closure activities in F Tank Farm. This is a Moderate risk, with a
very likely probability and a marginal consequence, resulting from a worst-case unmitigated
cost impact of$75 million.

The PMP assumes that salt solution is available in Tank 49 as feed for transfer to ARP by
July 2004. Tank 7 is required for transfers of sludge and salt from F Tank Farm to Tank 49.
If schedule conflicts in priorities for use ofTank 7 are not resolved, these may prevent or
interrupt the transfer of salt solution from F Tank farm to the feed tank for ARP. If operation
of 512-S ARP is delayed due to lack of feed, and/or sustained feed is not available this could
result in a one-year delay to the program. This uses up one year of float in the ARP program
schedule (at $25 million/yr), subsequently slowing down tank closure in F Tank Farm for one
year (at $50 million/yr).

The risk handling approach is to avoid this risk by modifying the HLW transfer plan to
resolve priority conflicts. This planning is an element ofongoing program management and
should not have a schedule impact

3.1.14 SS-OO-024 Saltstone Vault Unavailability

This risk represents the possibility that the Saltstone facility will not have the vault capacity
required to receive low-curie salt grout at the rate planned in the PMP Supplement. This
would result ifSaltstone vault construction were delayed due to funding issues in FY2003.
This is a Low risk, with a very unlikely probability and a marginal consequence, resulting
from a worst case cost impact of$135 million with a related 6-month extension in the overall
HLW system lifecycle.

The SPP plan identifies the need for 8 additional saltstone vaults, the first of which must be
available in 2006. A two-year period is required to provide a vault. This facility is in the
budget request for FY04. A related request has been made that future funding for vault
construction to be made with operating funds rather than project funds. If funding for the
design of the vaults were not provided in FY03, processing would be delayed for at least
6 months while emergency reprogramming is pursued.

This risk is accepted. These modifications are in the FY04 proposed budget and approval for
permission to allow future funding for these to be made from the operations budget is
expected.

3.l.t5 SS-00-025 Saltstone Modifications not Complete for 0.1 Cilgal LCS

This risk represents the possibility that the modifications to the SPF to allow processing of
low curie salt (LCS) with a maximum of.1 Cilgal Cs will not be achieved as a result of
delays in the completion ofcleanout work on Tank 50. Modifications at SPF cannot be
initiated until the removal and processing of solid material found in Tank 50 are completed.
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This is a Low risk with a very likely probability but negligible consequence resulting from a
worst case cost impact of $45 million with a related HLW system schedule impact of
2 months.

In the past year, unidentified solids were observed on the bottom of Tank 50 as fluid levels
dropped and legacy salt solution was processed to the SPF. Processing was halted while
efforts were underway to analyze the condition for impact on safety, and determine a method
to remove the solids. The effort to restore Tank 50 to service is underway concurrent with
modifications to the SPF. Physical plant modifications required at SPF to accommodate
0.1 Cilgal processing are funded and are scheduled to be complete by September 2003.

The risk handling strategy is to avoid this risk by optimizing the schedule for implementing
the required modifications. Currently, the Tank 50 work is on schedule to complete in late
September 2003.

3.1.16 SS-00-027 Saltstone Modifications not Complete for 0.378 Cilgal LCS

This risk represents the possibility that the modifications to the Saltstone Processing Facility
to allow processing of low curie salt with the maximum of .378 Cilgal Cs concentration will
not be achieved as required by October 2004 to meet the schedule requirements of the PMP
Supplement. This is a Low risk with an unlikely probability and a negligible consequence
resulting from a worst case cost impact of $68 million and a related HLW system schedule
impact of 2 months. Given the eighteen months allowed for the design and physical plant
modifications, it may be possible to recover these two months. This risk assumes that the
modifications to Saltstone for 0.1 Cilgal operation are completed on schedule.

Modifications in addition to those required for 0.1 Cilgal operation (see also SS-00-025) are
required to reduce radiation exposure levels to operations and maintenance personnel when
processing waste at the 0.378 Cilgal concentration. These are necessary because the original
Saltstone Processing Facility was not designed to operate with the concentration of Cs
required to implement the PMP strategy.

This risk is accepted. Part of the modifications to Saltstone Facility for 0.378 Ci/gal
operation (i.e., shielding, equipment qualification to withstand higher radiation, etc.) will be
completed when required modifications are perfonned to Saltstone Facility for operation of
0.1 Cilgal Cs concentration.

3.1.17 SPP-OO-039 Equipment Failure Halts SPP Processing

This risk represents the possibility that the 75% attainment required for the HLW system to
meet the planned processing schedule of the PMP supplement will not be achieved as a result
of the cumulative impact of unscheduled outages resulting at each of the facilities in the
process. This is a High risk, with a likely probability and a critical consequence of a worst
case cost impact of $540 million with a related 2-year HLW system lifecycle extension.
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The PMP assumes 75% attainment for the individual facilities associated with the salt
processing program and up to 75% attainment for the total system. Without improvement in
the attainment performance of the individual facilities in the HLW system (including the new
projects and initiatives to create increased throughput capacity), the 75% attainment rate
cannot be met. The worst case impact is based on the infant mortality of a newly installed
melter at DWPF without a spare backup, requiring up to 18 months for procurement and an
additional 4 months for replacement.

The risk handling approaching is to mitigate this risk by including ARP and SWPF in the
integrated outage planning for the HLW system; identifying and procuring critical spare
parts; and performing an integrated SPP attainment study with a focus on defining inter­
facility needs. This risk will remain High.

3.1.18 SPP-OO-o43 Material and Chemical Balances Not Accommodated for the DWPF
Interfaces

This risk represents the possibility that waste will not be processed to meet the schedule
forecast in the PMP because of emergent process engineering issues resulting from
differences in the predicted chemistry and characterization of the waste versus the actual
chemistry of the waste and dissolved salt solution as it is discovered to be during future
operations. The impact of this risk is evaluated to be a serious threat to the DWPF mission.
This is a High risk with a very likely probability, with a critical consequence resulting from
the Team's judgement that this risk is a significant threat to the program mission, and that
should it occur, would result in SPP possibly completing only portions of the mission or
requiring major facility redesign or rebuilding.

The PMP assumes that the concentrated cesium and actinide streams from SWPF and ARP
are processed into glass by DWPF. However, the material and chemical balances are not yet
fully developed for the DWPF interfaces with SWPF and ARP. Rheological and other fluid
and mechanical properties of MST-bearing waste may result in process upsets (e.g., melt
rate, pour rates) and reduced DWPF attainment. Reduced attainment of DWPF would result
in extension of the Salt Program. A material balance flowsheet for the entire program has
not been developed at this time.

The risk handling approach is to avoid this risk by I) developing an integrated HLW system
material balance flowsheet for salt processing, which includes DWPF; 2) evaluating the
flowsheet for impact on the system plan; and 3) making appropriate design adjustments
and/or glass formulation adjustments to accommodate the requirements of the new flowsheet.
Note that there are constraints on changes which can be made to glass formulation because of
the qualification of the waste form.
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3.1.19 SWPFOO-044 SWPF Potassium Impact to Solvent Extraction

This risk-represents the possibility that performance requirements at SWPF cannot be met
due to high potassium feed impacting Cs removal by solvent extraction. This would require
additional processing, e.g., requiring recycling through the SWPF one or more times, or
additional blending, which would increase the Cs removal cycle time, delay feed to DWPF,
possibly extending the HLW life cycle. This is a Low risk with a very likely probability but
a negligible consequence resulting from a worst case cost impact of $68 million and a related
overall HLW schedule extension of 3 months.

The PMP assumes that feed to SWPF can be processed in one pass to remove Cs to specified
limits. It is judged that less than 10% of SWPF feed batches will have concentrations of
potassium and cesium that are above what has been demonstrated for once through SWPF
processing in laboratory testing. These potential high concentrations will be overcome
through process optimization and/or a combination of molarity adjustments and blending.
Less than 20% of the high potassium batches (approximately 2% of total SWPF feed volume)
may have to be recycled through solvent extraction to meet minimum Cs removal
requirements. Development of an integrated HLW system material balance flowsheet for salt
processing will help to address this issue (see also SPP-00-043).

This risk is accepted. The total fraction of potential problem feed is low. The worst·case
cost of the impact of the residual risk is low compared to the total SPP budget. SWPF is still
in conceptual design, and ongoing technology development is in progress that provides a
potential for eliminating this risk before SWPF becomes operational.

3.1.20 SPP-00-045 Chemical Constituents Exceed Saltstone WAC

This risk represents the possibility that the Waste Acceptance Criteria (WAC) at Saltstone
will not be met because of high potassium, nitrates, or other chemical constituents. Other
risks associated with radiological content are documented in SPP-00-25 and SPP-00-27.
This is a Low risk with a very likely probability but a negligible consequence resulting from
a worst case cost impact of $200,000.

A material balance flowsheet integrating all HLW operations and SPP life cycles at the
appropriate level of detail has not been developed at this time. The present material balance
indicates that the current WAC at Saltstone cannot be met for specific tanks due to high
potassium, nitrates, and other chemical constituents that would be present in the DSS.

The risk handling approach is to avoid this risk by including Saltstone in the integrated HLW
system material balance flow sheet for salt processing (see also SPP-00-043), by testing grout
formulations and, if required, revising grout formulations and/or the saItstone WAC.
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3.1.21 SWPF-OO-046 High Feed Cesium and Actinide Concentrations to SWPF

This risk represents the possibility that the SPWF cycle time will be longer than currently
forecast because of the time required for decontaminating the salt solution. This is a High
risk with a very likely probability and a critical consequence resulting from a worst case cost
impact greater than $640 million and a related overall HLW schedule impact of2 or more
years. Additional capital costs may be incurred in further optimizing the SWPF actinide or
Cs removal capability.

The PMP processing schedule is based on feed concentrations that can be processed through
SWPF and meet the Saltstone WAC. Based on the current level of knowledge of waste
characterization, it is predicted that some of the high curie waste streams to be provided to
SWPF will exceed the Cs and actinide concentrations that can be processed efficiently and
still meet the current Saltstone WAC (Class A actinide and cesium limits) as specified in the
EPC contracts. These waste volumes would require additional processing time at SWPF for
actinide removal (possibly requiring higher MST concentrations) and/or re-cycling the waste
for additional Cs removal.

The risk handling approach is to avoid this risk by I) verifying strontium and actinide
concentrations in SWPF feed tanks; 2) establishing an integrated SWPF feed strategy as
input to the HLW system material balance flowsheet; 3) verifying strontium and actinide
removal DF values for SWPF feed compositions through additional technology development
effort; and 4) optimizing SWPF design to maximize actinide removal capability. In FY03, a
sampling program has been funded and is ongoing, which will better defme the strontium and
actinide concentrations in anticipated high curie waste feed.

3.1.22 SPP-00-048 MST Loading Impacts Ti Loading in DWPF Glass

This risk represents the possibility that some future batches of waste would require quantities
of MST for actinide removal that would create a sludge that exceeds the Titanium Dioxide
(Ti02) limits of the waste acceptance criteria (WAC) for making glass at DWPF. This is a
High risk with a very likely probability and a significant consequence resulting from a worst
case cost impact of$500 million for the cost of production and final disposition ofan
additional 230 canisters of vitrified waste.

The DWPF WAC limits were established to ensure that criteria for glass formulation are met.
MST concentrations used at SWPF and/or ARP could result in Ti02 concentrations in excess
of DWPF WAC limits if actinide concentrations in SWPF feed are sufficiently high. Higher
Ti02 concentration will result in increased canister production if the anticipated Ti02

concentrations cannot be shown to be acceptable. Information available today indicates that
the Ti02 concentration for some batches may exceed the DWPF WAC limits. An additional
230 canisters (rate per year) would be produced at a cost of$500k for canister production
cost, with an associated $500k cost for canister disposition/repository, for each canister, and
the HLW lifecycle would be extended by one year (at $270 million).
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The risk handling approach for this risk is to avoid it by taking action now to possibly enable
a higher limit for titanium in the glass and exploring alternative actinide removal agents that
could eliminate the need for MST, before the design is complete. Ongoing research is
funded for FY03 (refer to Appendix B, Risk Summary Table, Remarks) to contribute to these
risk handling strategies, as well as a contractual requirement for the EPC vendors to optimize
the process capabilities of the SWPF.

3.1.23 SWPF-OO-050 Rogue Constituents in SWPF Feed

This risk represents the possibility that a currently unidentified chemical constituent in the
waste (e.g., some process component or constituent currently trapped in the interstitial
volume of salt) could negatively impact the efficiency (or viability) of the CSSX process.
This is a Low risk with a very unlikely probability and a marginal impact resulting from a
worst case cost impact of $135 million and related overall HLW system schedule impact of
six months.

The CSSX process has been demonstrated through real waste laboratory testing and analysis
using the known and expected worst-case waste constituents. In addition, salt waste
supernates have been thoroughly characterized based upon process history, samples taken
specifically for Salt Program technology development, and other samples taken to support
operations over the past 40 years. Some eight to ten tanks have been tested for Cs batch
distribution using the optimized solvent composition coefficients and found to be acceptable,
and several lab scale CSSX process system tests using real waste have been conducted.
Based on CSSX testing and waste characterization, the potential for rogue constituents
significantly affecting SWPF persists. There is a possible six-month delay resulting from
additional time needed to reprocess or blend feed if a small number of batches is found to
contain rogue constituents.

The risk handling approach is to reduce this risk by creating an interface control agreement
addressing feed management and verifying waste treatability by sampling and analysis of
feed staged for SWPF.

3.1.24 SWPF-oO-051 Requirements and Standards Change

This risk represents the possibility that Federal, State, and/or local standards to which the
existing HLW system the other required projects and initiatives are designed and built, will
change (after the start of design and before hot operations) in a way which will impose
different and/or more stringent requirements. This is a Moderate risk with an unlikely
possibility but a significant consequence resulting from a worst case cost impact of $415
million and related impact on the overall HLW system schedule of 18 months (at $270/year).

A change in standards prior to the startup of the SWPF would cause delays while changes are
made to the existing specifications and design documents, delaying the acquisition of critical,
long lead-time component parts. Depending on the timing, rework may be required. The
estimated impact on the SWPF is a 9-month delay to final design, 9-month delay to
construction, which could extend the HLW lifecycle by 18 months (at $270 million/yr).
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Additional overhead costs would be incurred as a result of the changes required to related
operations support, including procedures. training. safety analysis, etc.• depending on the
time and scope of the changes.

Given that these changes would be driven by changes federal. state. or local standards. this
risk is accepted.

3.1.25 SWPF-OO-052 Failed Equipment and Organic Waste Disposition

This risk represents the possibility that delays will occur in identification of a fmal
disposition path for failed large. highly contaminated equipment which cannot be
decontaminated (e.g.• cross-flow filters) and/or organic waste from SWPF. This is a Low
risk, with a very unlikely probability and a negligible consequence that is not quantified.

It is assumed by the PMP that a disposal path for failed equipment and organic waste will
exist; however, no disposal path has yet been identified for organic waste. The project is still
in the conceptual design stage and will be developing a method to deal with this material.
This is considered a project issue, but it would be a major impact if this issue does not allow
the solvent extraction process to move forward. This wi)) require major programmatic
changes if this risk is realized.

The risk handling approach is to accept this risk.

3.1.26 SWPF-oO-o55 High-Curie Salt Treatment Capacity and Schedule Exceeded

This risk represents the possibility that the SWPF will not have adequate throughput capacity
to meet the objectives of the PMP. Given the criteria specified in the EPC contracts for
design of the SWPF (1.2 million gal/yr design target versus 2.8 million gal/yr required for the
PMP). this will occur unless action is taken to modify the contract specifications to which the
EPC contractors are currently working. This is a High risk with a very likely probability and
a crisis consequence resulting from the potential Jifecycle extension beyond the PMP target
date. This would result in added cost to the program of more than $6.1 billion, with a related
lifecycle extension of more than 10 years.

The design baseline for the SWPF conceptual design. is a process capability of 1.2 million
gal/yr of high curie salt solution. The PMP assumes an SWPF throughput of 2.8 million
gal/year and the assumed startup date is one year earlier in the PMP than specified in the
DOE Project Execution Plan.

The risk handling approach is to avoid this risk using multiple strategies, including analyzing
the potential for expanding the SWPF capability to 2.8 M gal/year, evaluating technologies to
provide additional actinide and Cs removal capability. and expediting the schedule for
SWPF. The contract for the EPC vendors working on the conceptual design was recently
revised to require a sensitivity analysis of a 50% scale facility. This will be followed by a
throughput capacity design decision prior to the project's Critical Decision I (CD-I).
Technology Development is currently in progress to evaluate opportunities for actinide and
Cs removal capacity enhancement (refer to Appendix S, Risk Summary Report, Remarks).
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3.1.27 FM-00-058 Salt/Sludge Tank Utilization Conflicts

This risk represents the possibility that certain key tanks required for accelerated sludge
processing (Tanks 41,42,48,49, and 50) will not be available for use in implementing the
PMP due to tank farm space management issues. This is a Low risk with a very unlikely
probability, but a significant impact resulting from a worst case cost impact of $270 million
and a related HLW system impact of one year.

The SRS WSRC Closure Business Unit has dedicated a system-planning manager
responsible for monitoring the status of system with respect to its effect on the assumptions
required to implement the PMP. A business (management) review team is in place to control
changes to the system plan. The plan is revised annually to accommodate the changing
volumes of the waste, using knowledge gained from evaporator operations, sampling, and
other program inputs. The integrated HLW system material balance flowsheet (see also SPP­
00-043) will also help reduce this risk.

This risk handling approach is to reduce the probability that this risk will occur by
maintaining the HLW system plan to continue to identify and resolve the conflicting tank
usage. This may reduce probability of this risk occurring, but probability is still in the very
unlikely range and the risk remains Low.

3.1.28 SWPF-00-059 SWPF Safety Analysis Impacted

This risk represents the possibility that changes to the safety strategy and/or analysis of the
SWPF during final stages of design could cause delays in construction and subsequent hot
operations. This is a Moderate risk with a likely possibility and a significant consequence
resulting from worst case cost impact of $270 million and a related I-year extension in the
HLW overall schedule.

Existing facilities supporting the SPP have the required safety analysis documents but the
SWPF is in the early stages of design. If SWPF design changes are required to meet
Documented Safety Analysis (DSA) controls and are made late in the project, there will be
cost impacts and schedule delays to the SWPF, extending the overall HLW system lifecycle.
The contractor designing the SWPF is required to conduct Hazards Analysis/Safety Analysis
early in the SWPF design schedule. While the design and related controls will be established
prior to SWPF construction, final regulator/oversight approval of the controls will occur in
the later stages of design and into the construction phase.

The risk handling approach is to reduce the probability that this risk will impact the project is
to conduct early and frequent reviews of SWPF safety strategy and safety analysis hazards
controls with stakeholders and the DNFSB.
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Risk handling strategies have been identified such that successful implementation of these
strategies will result in reduction, mitigation, or avoidance of risk. These strategies and the
residual risks are described by risk number in Section 3.1, Identified Risks, documented on
the individual Risk and Opportunity Assessment fOnDS in Appendix A, captured in the
configuration controlled Risk Database application software that creates the fOnDS, and
summarized on the Risk Summary Table (Appendix B). The individual risk strategies are
being implemented by the owners of the individual projects, and programs that comprise the
Salt Processing Program. These owners are accountable to the Director, High Level Waste
Salt Processing Division, for implementing the identified risk handling strategies, and are
required to monitor and report status and trends in risk levels on a periodic basis. The
implementation of risk management at SRS, as required by DOE Order 413.3, Program and
Project Management for the Acquisition of Capital Assets, is described in WSRC SRS
policies and procedures, project management plans, and very specifically in the Disciplined
Conduct of Projects (DCOP), Roles, Responsibilities, Accountabilities, and Authorities
(R2A2) Manual, Rev. I, dated October 2002 (Reference 13). The R2A2 manual includes a
description of the risk management responsibilities of all SRS management involved in
projects and programs, including the Federal Project Manager.

One (I) Uncertain Risk
One (I) Uncertain Risk remains uncertain due to litigation in Idaho concerning the
Risk #6) WIR provisions of DOE Order 435.1.

Seven (7) High Risks
Two (2) High risk Being mitigated, but the risk level remains High.
(Risk #39, 21)

Five (5) High risks Being avoided
(Risk #2, 43, 46, 48
and 55)

Six (6) Moderate Risks
One (I) Moderate risk Being accepted, and remains Moderate
(Risk #51)

One (I) Moderate risk Being reduced, but the new risk level remains Moderate
(Risk #59)

One (I) Moderate risk Being mitigated, but the new risk level remains Moderate.
(Risk #16)

Three (3) Moderate Being avoided
risks (Risk #8, II and
22)
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Fourteen (14) Low Risks

Six (6) Low risks Being accepted, and remain Low
(Risk #5, 18,24,27,
44, and 52)

Five (5) Low risks Being reduced to decrease probability and remain Low
(Risk #3, 9, 10, 50,
and 58)

Three (3) Low risks Being avoided
(Risk # 12, 25 and 45)

3.3 SECONDARY IMPACTS

The team evaluated the impact of individual risks and considered the results of multiple-risk
events. The team determined a potential for second order impacts exists, and therefore, the
full impact combinations of the identified risks may not be captured by the Risk
Identification and Assessment Forms. For example, the following three events may all
occur:

• Recovery of Tank 48 as a Feed Tank for ARP Is Delayed
• Equipment Not Available for 241-96H
• ARP Capacity Ramp Up to 6 gpm Not Successful

With the occurrence of all three events, a much greater impact could result, with impact to
the program for all assessable areas, which are interdependent with the operating success of
ARP. Such secondary impacts, while possible, are exceedingly difficult to quantify at this
time. In addition, recognition of the primary risk events and implementation of appropriate
risk handling strategies for these will also serve to reduce the potential for secondary
impacts.

3.4 TRACKING AND TRENDING

A comparison was made between the risks identified on the Risk Identification and
Assessment Forms and the risks identified with the PMP to ensure that this Risk assessment
Report did not overlook these Risks. It was established that no conflict exists between the
PMP and this risk assessment. Also, emerging risks identified in this Risk assessment Report
will be considered in subsequent issues of the HLW System Plan.

These risk-handling strategies will be tracked and trended to ensure that they are either
implemented or otherwise dispositioned, and to ensure that the costs, schedules and impacts
of risk handling strategies are understood and progressing as planned. To provide a single
source for tracking and trending data, a risk-action database will be maintained. An
appropriate project owner will be identified for each risk that is responsible for monitoring
and communicating risk status to the Risk Manager. The Risk Manager will ensure that the
database is updated and, as necessary, recommend additional actions. Additional Risk
Analyses will be performed, as they are required to support individual SPP projects and to
provide information to SPP management.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The Salt Processing Program at SRS is essential to the success of the accelerated cleanup
strategy. The program that has been laid out is aggressive and has significant levels of risk
that will require implementation of risk-handling strategies. Active management and
mitigation of risk is necessary to minimizing impacts to the program.

This risk assessment has determined a significant level of risk is associated with the Salt
Processing Program as defined in the PMP. The cost and schedule associated with some of
the risks, if realized, may be measured in billions of dollars and years of schedule delays.
Risk-handling strategies have been identified along with the projected funding and schedules
for the Salt Program. Many technology development activities, as identified in this report,
are already in progress.

The risks identified as the result of this process fall into one of four general categories.

Project Management: Those risks associated the completion of the individual projects or
initiatives necessary to provide the system through-put required to meet the expectations of
the PMP. This includes the operation of existing facilities, and the projects which provide
facilities or modifications that enable the required process capabilities for the system (e.g.,
saltstone modifications, facility outage management).

System Planning: Those risks associated with the ability of the M& 0 contractor to optimize
the sequence of processing waste volumes to minimize the HLW life cycle, including the
ability to accurately predict the makeup of future feed streams to the processing facilities.

Technology Development: Those risks associated with gaps in knowledge resulting from
the limited application of the technology used to process high level waste (e.g., effectiveness
ofMST).

External Influences: Those risks associated with events or decisions outside the direct
control of WSRC or DOE-SR management.

Those risks related to external influences are outside the control of WSRC or DOE-SR
management. WSRC has initiated action on many of the risk handling strategies identified,
and recommends that the future overall risk mitigation strategy be focused in the following
areas:

I. Risk handling strategies for risk identified as High should be immediately implemented
to minimize program impact. Appendix - B, Risk Summary Table, summarizes risk­
handling strategies for corresponding risks.
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2. To ensure that the capacity of the HLW system can meet the performance expectations of
the PMP, SPP should perfozm an attainment study to determine the quantitative
maximum potential process capability of the integrated HLW system, including the
existing and proposed process facilities. This should include an analysis of the secondary
impacts from the interaction between coupled facilities (e.g., statistical analysis of the
ARP schedule risks). Results of this study need to be available prior to the start of final
design for the SWPF in order to enable the design team to accurately size the processing
capacity of the facility, including buffer storage capacity.

3. To reduce the probability that an interruption in operation occurs in any individual
facility or the system resulting from inadequate blending strategies, or use of feed batches
which require multiple process cycles, or acceptance ofa non-compliant feed batch, SPP
should initiate further refmement of the HLW system planning tools to include a
comprehensive material balance flowsheet integrating all HLW facilities and modeling
the performance of the processing facilities. This material balance flowsheet would be at
the level of detail necessary to identify potentially non-compliant waste streams with
sufficient lead time to preclude system interruptions.

4. To minimize the risk associated with the limited experience using CSSX technology for
high level waste processing on a production basis, DOE should continue to provide
funding for ongoing technology development activities which reduce risk. Priority
should be placed on those activities that have the greatest potential of reducing high risks
and multiple risks of a lower ranking.

5. Responsibility for coordination ofall risk analyses performed on projects or operational
initiatives required to meet the expectations of the PMP should be assigned to a single
manager responsible to the Salt Processing Program Manager. All risk analyses
performed on projects or operational initiatives required to meet the expectations of the
PMP should be reviewed and evaluated by that manager to ensure that emergent risks in
any individual project or initiative that could impact any other project or the overall
Program would be identified; that risk handling strategies are being implemented by the
responsible project owner or facility manager; and that the status of risks affecting the
program are monitored and communicated to senior program management in timely
manner.

Risk status will be monitored and reported to the Manager, SPP, and the Director, SPD, on a
periodic basis. This analysis will be reviewed and updated periodically to capture the latest
developments that may affect achieving the PMP scheduled goals.

- 40-



WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

5.0 REFERENCES

Y-RAR-G-OOOlS
REVISION 1.1

I. WSRC-RP-2002-00245, SRS Environmental Management Program Performance
Management Plan, Revision 3.

2. HLW-2002-00161, High Level Waste Division PMP Supplement to HLW System Plan,
Revision 13.

3. DOE's Plan of Action to Re-Assess Savannah River Site's High Level Waste
Management Strategy - DNFSB Recommendation 200 I-I Implementation Plan,
Revision 2, April 2002, cover letter dated May 10, 2002 from Spencer Abraham.

4. Y-RMP-H-00009, Risk Management Plan for the Salt Processing Program, Revision 0,
2/13/03.

5. WSRC E7, Conduct of Engineering and Technical Support

6. HLW-SDT-2001-00180, Salt Waste Processing Program Risk Analysis Report,
Revision 0, June 7, 2001.

7. M-RAR-S-00002, Caustic Side Solvent Extraction Pilot Risk Analysis Report,
Revision 0, 8/22/0 I.

8. Y-RAR-S-00009, Actinide Removal Process Risk Analysis Report, Revision 0,
12/19/02.

9. Y-RAR-S-00006, Low Curie Salt Risk analysis Report, Revision 0, 9/18/02

10. G-ESR-Z-00002, Saltstone Restart and LCS Processing, Vulnerability Assessment
Report, Revision 0, 8/8/02.

II. G-ESR-S-00012, Defense Waste Processing Facility Vulnerability Assessment Report,
Revision 0, 1/24/2003.

12. WSRC-IM-98-00033: Systems Engineering Methodology Guidance Manual,
Appendix B: Risk (and Opportunity) Analysis and Management.

13. Disciplined Conduct of Projects, Roles, Responsibilities, Accountabilities, and
Authorities (R2A2), Revision I, October 2002

- 41 -



WESTINGHOUSE SAYANNAB RIVER COMPANY Y-RAR-G-OOOIS
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U) REVISION 1.1

This page intentionally left blank.

- 42-



WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-00015
REVISION 1.1

APPENDIX A - RISK IDENTIFICATION AND ASSESSMENT FORMS

This Appendix contains a copy of Risk Assessment Fonns completed during the risk
assessment process. In addition to providing infonnation summarized elsewhere in this
report, these fonns provide statements and bases for the probability and consequence values
selected by the Risk Assessment Team. Handling strategies to mitigate the associated risk,
residual risk impact, and other infonnation are also provided.
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Document fo€Ime: Document No.:

Relisi on No.:

Document Date

Page 1 Of

IdenUflcation No.:
LCS.c0.002

KASEl:

Date: 0310412003

A. Statement of Ewnt:

RI* & Opportunlly~ntFonn
Aa_sed Element: ..;l.ow;.;.;.;...;;;Curie='-'S;;,;aIt;;,;..- _

Title: Cesium orActlnldes Exc:.cl LCa Limits

Category (Optional):

RiliklOpportunlty Type: LCS- Low Curie san BOSH..". I: f'lA

Responsibility: DOE SPD
(State Ewnt and RisklOppottunly1
1Ile curren' pllln ......... the, (U underalendilg 01 ... hydrogeoIogt .. properlin and physi:at end """'"cal ch.rac_Ucs 01 the .allis
adequat. to penrjI\he_, 01 high curle Inl8ralillelllluid to ....'lCS requtenwnts wIlhIn \he curmlt oc heduto. IIlnlerstllallquid cam<
be drained .ulli:ionltf to ,pn>grMl~ (.378 C¥geI end 20M 0 ., Sal.ton.) or the.- _ .,coed 5altstone_.
the schedu" cenno'be end c.., ...hlll wi nol" echl...d.

B. Ptobabilty: (State the probability and b8$/s thBt the riskloppcxtunlyVtilt come true Wthaut credit for HS) P=
Th e program is 0 nty in he proofof conceplslage. Atleast some or he tanks h a\18 lie polllnlial br higher l1an~
Cilgal Cs levels or grea"r lIan 99 nClJ;I ectnlcln. (No.: From lie program le\l8l, lIis inbnnation may be acquired
later and lime made up if an appropria. handling .lraltgyis ldentifed and implemented).

o Noncredible a Very Unlilely(W) 0 Un.eIy(U) 0 Likely(L) 0 Very Like\y(Vl)
(P<0.15) (.15SP<0.45) (.45SP<0.75) (P~.75)

C. Consequence:

D. Risk Level:

(State /he oonseqllflflO8S and quantify basis If tIuIt risk comes true IfJthcM credl for RHS. C'"
For oppottunllie6, document the beneft1Ioost t'IiJo comptJIison betMteen the origintJ soope
andproposed~
Ahigher llroughput requftd and longer life br SWPF. Wars tcase esli male Is nd gal 01sallcake e>eeeds II8 378
CiA;lal C.limlls or 99 nCLlg adnldes (at 3)88r ICh«IuIe elC8nsion per miUlon gallons of salbI ....) OWPF. Tank
Fann operations wi. be e*nded as _M. .-dcIlIonal canister and disposal cosl ($1.0W:an.)

Worst Case Olst mpact: $81(1,4 Worst Cue Schedule tnpact: 3 Yr(s)

o Negligible(N) 0 MarglnaI(M) 0 Significant(S) • CrltIcal(C) 0 Oisis(Cr)
(C 50.1) (.2SCSO.4) (.5SCsO.7) (.esCsO.9) (C>0.9)

o 1...o¥;(L) 0 Moderale(M) • High(H) ProbatiUly x Consequenoe = Risk Factor (optional):

isk Handling Strategies:
_HanclIOlg

_ HandIl1g sntegy (RHS) Dua1pClon .nd Ilue. Rod,""",

~c:::Appn>ach Prob a... - 0:., ~
Avoid F\trfonn OlIIlc.... w... c__-..-""I end eneIpIo lor ca end__••• TBD

required••nd upd.'. Will:;.
Implemen' the be~ 1OIulIon(.) lram ""_Ing: TBD
twesUgale blondi'll w III OWPF_c:le. (Ad d....ed 1'1 .... Rill< HendIhg S....IeglIa) -
O>nsiler _ ....~ lor Ihe SWW. V--ed 1'1 .... _ HendI>g Sht••) -.
tw",'lgalo _nil c..um removeI endIar _1eI1quid _allechnologIM. TBD

E. R

F. Residual Risk mpact: $0
o D!Y(

Best

$0
o Day(

Most likely

__~::--,$O~ Dlstnbution 5election:

o Day(
Worst

G. Description ofResidual Risk:

H. Triggers: Tank 41 ancfor other subsequent tanks (expect to be LCS) do not meet .378 Cilg<! Cs or 99 nCilg actinides.

I. A~cled Work SCope: LCS

J. Additional Commenls (optional):
28M gal of L.CS san sol ution is assumed to meet .378 algal ( program IimI at 6.4 molar Na). a up to :JJI gal 01 the 28M gal
must be sent to SWPF because it does not meet the .378 Cilgal These 3M gallons 01 san solution are tom 1M galons of
sallcake from mtltiple tanks that do not meet the prognm limit. Total Ci limit to Sallstone is 20 million Ci.

layout _23: OIla Enty Unclassified ONL Y 0I1e RInled: 0510812003 1:46:58 A.l

-44-



WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-00015
REVISION 1.1

COOJlTlenl libme: COcurrent N:>.:

~vision No.:

COnnrent Qlle

Fage 2 Of

ldentff lcalion Nc>.:
SPP.()IM03

KASE.:

I)lIe: 03~412003

A. S~ terrent of Event:

Risk & Opportunity Asse ssment form

Assessed 8ement:sal Recessing A'ogram

Title: &1vlronmental Perm IlIlng

Catego ry (Optional):

Risk/Opportunity Type: SpP5a~ Rocessing

Res ponsibllity: WSR: sal Rocessing Programand DOESPD
(Slate Elof'in/ and Risk/Opportunity)

BlERlevel: N'A

B. Robabillty:

C. Consequence:

D. Rsk Leve I:

Three mapr permlting actons are necessary to support the SPP ~RP. SWPF. and SiI'tstone). The p'ogram baseline ass lJ1\eS
general stakehcider and regulalorsupport 'oIAth no time delay roadblocks, Failure to recei ....e peunits in a timely fashion delays the
progran. A"f potential delays due to ongoing Federal coort IitQahon io Idaho carcemtrg the WtR p'Ovisians of DOE QrderA35, 1,

are net directty included as pall: c:A Ihls risk

(Sate the prob abili ty and basis that the risk/opperamity will come /n.e without credit for HS) P=
SRand SW£Ccontinue to work coope ralive\' on perrritting actons.

o lIbncredible ~ Very lhlile¥(VU) 0 Lhlkety(U) 0 likely(l) 0 Very lilely(Vl)
(P<OlS) (,S<P<O.AS) (.AS<P<O.75) (P>.7S)

(Sate the ccnseq<.ences and qUWltify basis ifthft risk comes true without credit for RHS. C=
For oppoTtmities, documerl the DenefiVcosl ratio comparison DeMeen the or1;}inal scope
and proposed oworvnity)

Major programelerrents w iH be delayed if perrrits are not received in a tirely fashion. In the worst
case (assumed to be 1 year delay in SWR' penrit issuance). tile schedule objectives 10 r fM>cannot
be realized and ad<lilbnal tife cycle costs w II be incooed.

Worst Case Cost n-pad: $27OM Worst Case SChedlAe h1pacI: Vr(s)

o Neglgble(N) 0 Mlrgina('" ~ SignJican~S) 0 Oilica~q 0 Oisis(Cr)
(C<O.l) (.2<C<O.A) (.5<C<O.7) (.8<C<O.9) (C>09)

~ low(l) 0 M:lderate(M) 0 Hgl(H) Robabilly x Consequence =Rsk Factor (optional):

E Rs k HlIldlng Stategies·
Risk H andIi"

Risk Hand1illl Strategy (RH S) Oesctlption ard Bases Reduced Imnlementalion Tracl<ingl
AppfOOd'l Prob ons Ris Cost Scl8dule (Optiona

Reduce Imptement 3 comprehensr..e canmunic3ticns strategy for the SPP. SO

F. Re sidual Risk Irpact Cost COnsequence·
Schedule Consequence:

~

o Day(

Best

$135,000,000

6 Mo(s)

M:lsI likely

$270,000.000

1 Ylis)

Worst

Dstribution Selection:

G. Desa iplon of ~sidualRisk:

H Triggers: Slakehol1er concerns or lechlllCal issues resulting in pemil deBys

I. AffectedWor1< Scope

J. Addilonat CorrrrenlS (optional):

Layout #23 Data Entry Unclassified ONL Y
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Document Name: Document No.:

Revision No.:

Document Date

Page3 Of

identification No.:
LCS~5

KASEl:

Date: 0310412003

A. Slatemenl of Event:

B. Probability:

Risk & Opportunlty ......... Form
A....Hd Element: .:Low=.;:;Curie=·:.,:S:;:lIft:::.. _

Tille: Ce.lum Exceeds O.t CUpandiof ActInlcIe. Exc:Hd" nCUg

Category (Optional):

Risk/Opporlunity Type: LCS- Low Curle SlIll BOER Lev":

Respon.ibility: WSRC Salt Processing Program Manager
(Stste Evenl snd RiskJOppoftunity)

The wrrent plan __ Ihat OU" undefSllInding ollie ""Ii ... ' gi ., properties, physical and ctlemicaI
charad~ica 0I11le sallis adequale to permit !he dr8InaI 0I1llgh e:urte intentilialliquid to _ SabIone
Processing FaciIIIy ""lUire- (0.1 au-! C. and 99 nClIg ectInides) wllhIn the CU'Tent schedule. Inlerstilllll liquid
cannot be chined~ III _ ..... 0.1 evg.I.

(Slale the probebility and buJs Ih8t lhe riskJoppotflInIty will oome true without credil for HSJ p.
The prognIITlls In the proal 01 oancspt stage. No'" _ 01 have IIle potentl8l for higher lIlan 0.1 evg.I---
Cs or 99 nCiIg ac:lHcIe levels. (NaIa: From !he~ 1nbmaIon msy be acquired .., and LCS
schedt.M ....de up • an apprcpriMs hancIIng *-oy IIIdwdec1 and Implenwoted.)

o Noncredible 0 Very Unlikely(VU) 0 Unlilcely(U) 0 Likely(L) • Very LikeIy(VL)
(P<0.15) (.15$P<O.45) (.45$P<0.15) (p~.15)

C. Consequence:

D. Risk Level:

(SI8te the consequences end qu.wify buJs If Ihet rlak comes true without aedit for RHS. C=
For opporlunilie&, document the b«rfIffIIor:c,..,CDt7/I1fIMon betw«in the originsI scope
and proposed oppottunItyJ
LCS schedule wiN be deIlIyed until 10104 when SaItMone mods _ c:ompIele to handle 0.378C~Cs
(See Risk 1027.) or until matertalls processed through ARP If it e-.cls 99 nCilg. N. worst. ARP would be
in operation for one additIonlIl~.
Worst Case Costlmpect S25M WCQtCMe Schedule Impact: 0 Day(s)

• Negligible(N) 0 MlwglnaI(M) 0 SlgnIIicant(S) 0 ClMicaJ(C) 0 Crisi5(Cr;
(cso.') (.2$C$0.4) (.5$C$O.1) (.'$C$O.9) (C > 0.9)

• Low(L) 0 Moderate(M) 0 High(H) Probebillty x Consequence • Risk Factor (optional):

.sk Handlill( Strateoies:
Ri9k HandIilg

Rill< HondIr4I ShlIgy(RHS1~ond_
_cod T.-.-

AQproech Prot> Cono - Cool - fOpIonoI)
Aooopl

E.Ri

F. Residual Risk Impact:

o Dey(

$0
o o.y(

$25,000,000 Distribution 5elec:tIon:

o Day(

Worst

G. Description of Residual Risk:

H. Triggers: Tank 41 andIorother subsequent tanks (expect to be LCS) does not meet 0.1 Cilgal.

I. Affected Work Scope: LCS

J. Additional Comments (optional):
The 0.1 Cilgallimit is based on 5altstone Processing Facility shielding capabilities. Sallstone capacity is available in the
later years of the program (after 2014).

layoull23: Data Entry Unclassified ONL Y Dale Pr1nI8d: 031'612003 10:38:31~
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Y-RAR-G-OOOI5
REVISION 1.1

O:Jcurrenl /lame: O:Jcurrenlllb.:

IEvision No.:

O:JcurrenlOile

Rlge 4 Of

Identif icatlon No.:
SPP-otM06

KASEII:

Oil Ie: 03.05/2003

A. Slalerrenl 01 Event:

B. A-obability:

Risk & Opportunity Asse ssm ent Form

Assessed Bement:SaI Frocessing A-ogram

Title: Regubtors, Stakeholder Concerns· WIR

Calego ry (Optional):

Risk/Opportunity Type: SPfl.Sa~ ProceSSIng Br£RLevel: N'A

Res ponslbility:
(State E>ent and RiskJOppot1unity)

This nsk repeesents potential delays w hicll rmy resull due 10 ongoing Federal <:our Illigalion in Idaho
concemin 9 the WR peovis cns of DOE Order 4351.

(Stlte the probabilityand basis that the risklopport.mitywifl come trw without credit (or HS) P=

o IIbncredible o Very Ullile~(VU) 0 UllkelY(U) 0 likely(l)
(P<0.15) (.15<P<0.45) (.45<P<0.751

OVery Lilely(Vl)
(P>.75)

C. Consequence:

D. Rsk leve I:

(Stlte the calseqt.ences and qUWltify basis i( /hit risk comes troe without credit (or RHS. C=
For opportmities, documertthe benefiUcost ralio comparison benoeen /he original scope
and proposed ~nily)

W<XS!. Case Cost h'pact: W<XS!. Case SChedule tnpaet:

o Neglgble(N) 0 Margina(~ 0 Signfican(S) 0 Qrtical(C) 0 Qisis(Cr)
(C SO 1) (.2SC SO.4) (.5SCS07) (.8SC SO.9) (C > 0.9)

o Lowell 0 Mxlerate(M) 0 Hgh(H) A-obabilly x Consequence = Risk Fact<x (optional):

E Rsk Hlndli1g Stategies·
Risk Handli

RIsk Handlirg Strategy (RH S) Description ard Bases Red ICed ImDlem.nlaliDn Traclung_
Approach Prob ons R,s Cost Schedule (Optional

F. Residual Risk Irpact: OJslOJnsequence:

SChedule Consequence:

Best MJst Likely Worst

()stribution Selection:

G. Desa ipton of Fesidual Risk: The best oulCOfTll is a ruling in our favor. wit! 3 rronths for ruling and 3 rronths for public
comrrent. The rrosllikely resul would be a loss of a yeal to w ark through the process.

H Triggers:

I. AflecledWark Scope:

J. AddrtOnaI Comrenls (0 ptional)·
On Juty 3. 2003. parts of DOE Ordcr435, 1 dealing wl;h tte waste incidental fo repll>Cess"g determnation process underthat Order ~re called ;nlo qoeslon by
the U,S, District Court for the district of Idam in the caseof Natural ResoulCes Defense Coonsel v. DOE. Case No, 01-413-S·aW The Oepartmert of Justi(
has filed a rotice of appeal to the U.S. Court of AA:>eals for the Ninth eire!.)it AccO'"dingly. it IS nol appro~ale to address these Iy pC5 of probilbileies.
consequ81ces or mil'9alior~ In tti's document at ltis time

layoul #23· Dala Entry Unclassified ONL Y
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WESTINGHOUSE SAVANNAB RIVER COMPANY
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Y-RAR-G-00015
REVISION 1.1

Document flBme: Document No.:

Relisi on No.:

Document Date

Page 5 Of

identification No.:
ARP.()().008

KASEl#:

Date: 0310512003
A. Statement of Ewnl:

AI. & 0pp0ltunIty~ntForm
As•••d EllIment: ActInide Rem:NlI ProcelIs

Title: Recov!IY of TlIlk 48 as. Feed Tank for ARP IsDelayed

Category (Optional):

RisklOpportunlty Type: A~- Actinide RemOlo8l BOfR Level: I'¥A

Responsibility: WSRC Salt Processing Program and D<E SPD
(State Ewnt and RiskIOppottunly1

The program basis indudea a ,equirementllatlank48 be reco""ed lor use as a leed "'nk prior 10 he need dUttar
I1e 241-96H Facli~. whidl is being modlledforuae In'" MP process (10.06). Ta,*48 currenllyoontains organic
residual wastes llat predude i1s uaetor r.ceiplofoflwwas1e malerilli. Technologylssues CDuld delay re<XlI8ry of
Tank48.

B. Probabilty: (State the probsbIRty 8fId balslhat the rlskloppottunly vrill come tnJe Wthout crecft for 1-6) p=

The PMP currently assumes thlIt Tank 48 m*lal wi be tnlnsferred to link 49. A technology
aIIemati'o'll (Fenton!! I'fllIlIIlIrt) ill being iMltig8led tor~U11 depletion of the organe residual waste.
There are no irf1llemenIatIo pBls in place.

o Noncredible 0 VelY UnIllely(W) 0 UnIIkely(U) ~ l.ikety(L) 0 Very LikelYIVL)
(P<O.15) (.15SP<o.45) (ASSP<O.75) (P;t.75)

(State the oonsequlJflON 8fId quantify ba/s If thlrt rlak comes tnJe WIholA credit for R1-6. C=
For opporlunItie4 doctmfInt ItIe benelitlOOIJt tWIio comparison betMeen the origIn8I scope
and proposed oppotftd)1
Tank 48 is not al8ilable ... Feed 1lInk on 1lW8. A ecllelUe sip of up 10 2 years tor the ARP oocurs
which uses up 2 )'llaI1I of tIaIt In the M> progrwn echeduIe (at $25M1yr). subsequently slowing down tank
closure in F Tank Farm for 2 yelII'8(at $5(MIyr).

Worst Case OJst Impact: $15()"l Worst Case Schedulll hIpact: 0 DI!Iy(s)

o Negligible(N) • MaIglnaI(M) 0 Signlkant(S) 0 Critical(C) 0 Otsis(Cr)
(C ~O.l) (.2sCSO.4) (.5~CSO.7) (.8SCSO.9) (c>o.G)

o l.ow(L) Ci Moderate(M) 0 High(H) Probabllty x Consequence = Risk Factor (optional):

Handlln!; Stralegies:
-HandIi1G Rsl< HancIhg ShIegy (RKS) Desalpllon and llMea Rod ""'d T..d<in~

Approach Prob ioln. - CblI ~ (OpIion11l

Avoid Ac ...Iorale deY"""",*" and~Ibn lit _hncllogIoatar lNllIno al Tn 411. lBD

D. Risk Level:

E. Risk

c. Consequence:

F. Residual Risk h1pact: Cbet Consequeroe:
Schedule Consequeroe:

so
oO!y(

Best

so
o Oay(

Most Likely

$0 Dlstribution Selection:
--O::-:o:""a";'Y("-

Worst

G. Description ofResiduaJ Risk:

H. Triggers:

I. Afilcted Work Scope:

J. Additional Comments (optional):
r a 1ntalmont scherne 10< Tan!< 48 is not ava_ h. IIn"8ly ......... nnal. T.... 48 0lnI_1o Tank 49. Clean Tank 48. Treat Ihe contents h T_ 49.~hG
the new technology prof to startup 01 the 5Wrf'.

Layout '23: eeta Enty Unclassified ONL Y DIlle RInIed: 0510812003 2:03:56 R.l
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WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOI5
REVISION 1.1

Document ~me: Document No.:

Relision No.:

Document Date

Page 6 Of

Identification No.:
ARP.{)1)..()()9

J<ASE #:

Date: 0310512003

A. Statement of E...ent:

B. Probabilty:

C. Consequence:

D. Risk Level:

Risk & Opportunity AsS!ssnent Fonn

AsS!sS!d Element: Actinide Remmel Process

Title: Reaslllgnment of Tank 49 aslnttlal Feed Ta nk for the 512-5 AlP

Category (Optional):

RIsk/Opportunity Type: AR'· Actinide Remmal BOER Level: I'lA

Re5Ponsibil ity:
(State Ewnt and Risk/Opportunly)

Tank 49 currently holds concentrated supernate and satcake heel. Per the PMP, reassignment ofTank
49 from its existing HLW storage I.mction is assumed by 4104 br the initialleed tank for the 512-S AR'.
Delays in the reassignment of Tank 49 prellnt ARP processing from starung.

(State the probability and basis that the risklopportunty wll come true Wthout credit for /-IS) P=
Tank Fann space management may be oWeded by an e\Sporator problem. Space br the eonlllnts ofTank 49~
be made avaHable in the Tank Fann through evaporation. E19poratJr problems haw been e>perieneed recenly.
Also, integralon of complex mullple tansfers of material is required to gain space.

a Noncredible a Very Unlikefy(W) a Unlikely(U) ~ Likely(L) a Very Likely(VL)
(P<0.15) (.15SP<0.45) (.45SP<0.75) (P~.75)

(State the consequenres and quantify basis if that risk comes true Wthout Cfed~ for RI-l>. C=
For opportunities, document the bene/Wcost ratio comparison betv.een the origina scope
and proposed opporlunlyJ

The 512-S AR' startup will be delayed un" Tank 49 is al8ilable. A schedule slip of up to 0.5 years
occurs in the ARP program sdledule (at $25Mtyr).

Worst Case COst Impact: $13M Worst Case Schedule tnpact: 0 Qly(s)

~ Negligible(N) 0 Marginal(M) 0 Significant(S) 0 Critical(C) 0 Oisis(Cr)
(C SO.l) (.2SC SO.4) (.5SC SO.7) (.ssc sO.9) (C >0.9)

~ Low(L) a Moderale(M) a High(H) Probalility x Consequence = Risk Factor (optional):

E. Risk Handling Strategies'
Rsk Handing

Rsk Handlhg Strategy (RHS) Description and Bases Red Iced InoIem nlal"" Tracl<ingl
Approach Prob Cons - Cost Schedule (Oplilmi~

Reduce Develop the ""&grated noster and evaporator pan to support Tank 49 reassignment CIS
the 512·S ARPFeed Tanl<.

F. Residual Risk mpact: Cost Consequence:

Schedule Consequerce:
$0

o Mo(s)

Best

$0
o Mo(s)

Most Likely

$13,000.000 Distribution Selection:

6 Mo(s)

Worst

G. Descrip60n ofResidual Risk:

H. Triggers:

I. AfEcted Work Scope:

J. Addi60nal Comments (optional):
Emergent evaporator operaklnal issues or transfer priorty iss ues can be resoM!d Within 6 months.

Layou1123: Dala Eni'! Unclassified ONL Y
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WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOI5
REVISION 1.1

Document Name: D:x:ument No.:

Revision No.:

Document Olte

Page8 Of

identification No.:

ARP~10

KASE .:

Date: 0310512003

A Statement 0 t EIeflt:

B. Probability:

R8k & 0pp0I1unIty Aue....nt Fonn

A_d Element: Adlnlde RemcMI Process

Title: DeIIIysto 241-96HARP Start Up

category (Optional):

R1sklOpportunlty Type: ARP-Actinide RelllO"Bl BOERl.weI: N1A

RellpOllsiblUly: WSRC Salt Processing A-ogram Manager
(State Event and RisJc/OppottunifyJ
The PM> assum es that 241·96H MP wli be operational by 10.06. The schedule br 241-96H MP I. anticipated to
spend 2.5 )ears (6 mo. design.nd 2 )e.r con.1ructio.... Prior operational e~rience in 512-5 Is desired. I scheell
delays. personnel••nd equlpment ....lab.lty.r. enoounlllred,llen 241·96H /lRP will not be nllIdyfor startup.s
needed to support tie program schedule.

(State the probability and besJs that the risk/opportunity WII come tnJe Mlthout credit for HS) p",
Only the two lhiet!ed eels•• cot! feed ...... n the~ .yll.... w llbe used in !hi origIMIbuidilg. A 3-0 nodel has~
ensure 8J"Chlec turW fl. 512-8 ARP wi pruv iIlt • cIemonalrltiln pnlject lor 241-96H ARP; therefore, cons tructlm on 241-geH w••
ARP opel'IItlms, but the d8a1gn _ be lWdy for cons tNc:Iiao by 10/04.

o NoncredIbIe 0 Very UnlIkely(VU) 0 UlIlkeIy(U) ~ Likely(L) 0 Very Likely(Vl)
(P <0. 15) (. 15SP <0.45) (.45sP<O.75) (P~.75)

C. Consequence:

D. Risk Lelel:

(State the oonseq~and quI6ItJfy bas/$ " that risk 0Ml6S true Mlthcut cf8dt for RHS. 0-
For opfXJrlunlies, document the benelltJoost ratio comparison be'-en the orl(jnal scope
and proposed opportlIIly)
241·96H AR' is not lNIiIabIe on 1<W6. A schedUe slip of up to 0.5 years OCCUIS which uses up 0.5 years
of lIoatln the ARP progIlIlTI schedlM (at $25MIyr). subsequenlly slowing down lank cIoscM'e in F Tank
Farm for 0.5 years (at $5OtNyr).
Worst Case Cost ImpICt $38M Worst Case SChedoo Impact: 0 Day(s)

fit Negligible(N) 0 MarglnaI(M) 0 Slgnllcart(S) 0 Crilical(C) 0 Crisis(Cr)
(Cso.t) (2SCSO.4) (.5SCSO.7) (.8SCSO.9) (C>O.9)

8 Low(L) 0 ModenIl8(M) 0 Hgh(H) Probabiity x COnsequence::: Risl< Factor (optional):

.sk HaRl~1lQ Strategies:
RskHardng

Rsk Hancllng StraIIIIgy (RHS) D88c:.-,1Ion 8llCI Ba8es
_ced Tit

Approach Prob OllIS Ask Coat Sc:llecIW (0\
Reduce Obtain resources to IMIgln delUn aI 241-96H facllty -tv.

AccelBrate 512-5 ARP .lln~.

E. Ri

F. Residual Risk 11TlIBCt: Cost Consequence:
Schedule QlOsequenoe:

$0
o tob(s)

$19,000.000
3 M>(s)

$38,000,000 llstrlbution SelectIc
6 tob(s)

Best Most Likely Worst

G. Description of Residual Risk:

H Triggers:

I. Affected Work Scope:

J. Additional Comments (optional):
Fundng strategy iosues are not nclu<led n lhil risk. See Rslt 1018. 0HIgn ""st be COfYllIete ald construCliln started by 10104 norder to COf'lllele by Ie
as required. Dul to Ihe awes sive des un. cons tructicn and .tartup .c:hecltH. some clBIay is p-obable due to tack 01 resources. inlllrferences, lick aI sch
float, and other fact ors that l11Iy be enoountenld. ~a 2 1/2 year project sctIedule, any potential d.ys due to projlcl tsues wout! not be anltPlited Ie
6 mmths (2O'll. negative valilnce) a. a wonlt case.
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Y-RAR-G-OOOI5
REVISION 1.1

Document Name: Document No.:

Relisi on No.:

D:>cument Date

Page8 Of

Identification No.:

ARP-<XJ.()11
KASE#:

Date: 0310512003

A. Statement of Event:

B. Probability:

C. Consequence:

D. Risk Lew!:

Risk & Opportunity Assessnent Fonn

AsseSSld Element: Actinide RemOlel Process

Title: ARP Capacity Ramp Up to 6 gpm not Succes!ful

Category (Optional):

Risk/Opportunity Type: ARP- Actin ide Remowl BOER Level: "fA

Responsibility: WSRC Salt Processing Program Manager
(State E..ent and Ris*/Opportunity)

The PMP assumes ramping up IlRP capacity from 3 gpm (in 1000) tJ 6 gpm (in 4.(7). The 4/07 capacityinaease
is based on !he need date br installation ot improled filtation lechnologyfrom the currentcross·t1ow filler u~'i2lld

in Bldg. 512-5. This impro'oed teChnology may not be a'09i lable tl support !he required 4/07 capacity increase.

(State the probability and basis that the risk lopportunly "'/I come true wthout credit for ffi) P=
A rotary micro-titer is awilable whCh is likely to be app-opriae to this use. Although reslJts to date
hale been pranising, R&Don the filter is not complete. The titer is at the prototype demonstration
in a laboratory emironment stage using real waste.

o Noncredible 0 Very Unlikely(vU) ~ Unlikely(U) 0 Likely(L) 0 Very Likely(VL)
(P<0.15) (.15~P<0.45) (.45~P<0.75) (P~.75)

(State the COilsequenres and QUa1tify basis if that risk comes true MitIlotJ credit for Rffi. C=
For owortunities, document the benefiUcost ratio comparison betv.een the original scope
and proposed opportunlyj
Capae;ty does not inaease to 6 gpmby 4107. h tI1e worst case, 3 gpmwoutl bethe ma"numlhroughput. lhis would doubllthe ARP
Irecy cle from 4107, potonlially extending tho program by 11 years. Itlw ever A~ is n<j fultf loaded in Is lat"" ymrs, and could be run until
FY2022. Also, in FY2019, I would be poosllle 10 run tI1rough SWFF unti FY2022. lhese factors reduce the program inpactlo 3 years.

Worst Case Olst Impact: $81OM Worst Case Schedule rnpact 3 Yr(s)

o Negligible(N) 0 Marginal(M) 0 Signilcant(S) i> Critical(C) 0 Crisis(Cr)
(C~O.l) (.2~C~04) (.5~C~0.7) (.8~C~0.9) (C>0.9)

o Low(L) ~ Moderate(M) 0 High(H) Probability x Consequence = Risk Fador (optional):

E. Risk Handling Strategies:
~skHandl"g

Risk H.ndlilg Strategy (RHS) Description and Bases ~duced Onnb~ ".ton TracI<ingN
Approach Prob~s R;sI< Cost Schedule (OplooaQ

Avoid Qlntinue R&Dof the rotary microliler. TBD
twast gate other alematives, such as 241-96 H equipment arrangemmts a process;,g
iT1)rovements to achieve 6 gpmby 4/01.
Develop and inpbmeot a conthgency ptan to achieve the needed 6 gpm.

F. Residual Risk rnpact 0151 Consequence:
Schedule Consequence:

$0
o Yr{s)

Best

$0
o Yr(s)

Most Likely

__-:-_.::$0.::.. Distribution Selection:
o Yr{s}

Worst

G. Description of Residual ~sk:

H. Triggers: Irrplementalion of the Cbntilgency Pbn is determned to be cost prohbtive. A'emative technobgy dcvcbpment succeeds (or fait).

I. Affected WorI< Scope:

J. Additional Comments (optional):
An opportunly may exist to install the new flters at an ea1ier dale.

Layout #23: (eta Enty Unclassified ONL Y
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WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOIS
REVISION 1.1

Oocumenl Name: Document No.:

Revision No.:

Document Date

Page9 Of

Identification No.:
ARP.(J(J-e12

KASE.:

Date: 0310710003

A. Statement of Event

B. Probability:

c. Consequence:

D. Risk Level:

RIsk & Oppoftunlty A".PT.nt Form
Au.ned Element: Adinide Remov. Proceu

TItle: Equipment Nat Available for 241.... ARP Proc:ns

Category «()pticIMI):

RlakIOpportWlIty Type: ARP· Aclinlde Removal BOER Le....:

R••ponslblllty: WSRC SaIl Processing Program Manager
(Slale Evenl and Risk/Opportunity)

Equipment used in 241·96H ARP will be acquired from the Tank Farms and/or DWPF spares. If major

equipment failures in the Tank Farm or DWPF require the use of spares earmart<ed for 241-96H ARP, start
up of the facility will be delayed.

(Slale the probability and basis /hilI the rlskIoppotfunIIy will come trw without Cl8di1 frx HS) p..
The critical oomponents _ the pump tanks, purnpI, end egilalors. Operating experience has

demonstrated that the recurrence inlervaI of failure is >25 years.

o Nonc:redible 0 Very lJnlbly(VU) • UnllkeIy(IJ) 0 UkeIy(L) 0 Very LikeIy(VL)
(P<O.15) (.1SSP<O.45) (.45SP<O.7S) (p~.7S)

(Slate the consequence. endquantify basis ifIIItIIrl# QOtIIN trw without CI8dit lex RHS. C=
For opportunities. document /he benefftlcost tUo~ between the original scope
and proposMI opportunity)
18 months is reqund for procurament 01, lank wllIctI _ up ARP IIoat but does not impact SPP

completion.

Worst case Cost Impact $38M Went Cue SChedule Impact: 0 Mo(s)

• Negligible(N) 0 MargInel(M) 0 SlgnIflcant(S) 0 CrticaI(C) 0 Crisis(Cr;
(CSO.l) (.2sCSO.4) (.5SCsO.7) (.ascso.t) (C>O.8l

• Low(L) 0 Moderate(M) 0 HIgh(H) Prob8bllIty xConsequence c Risk Factor (oplionaI):

E.Risk Handlin!: SlrateQies:
Ri&kHMclling

RlIkHondlng Slmogy(IHI)~ond_
_cod

T-vt
~ Pmb t:on.. RlIk Cool - (ClIJIonoIl

Avoid __alh..-alh2.5_241.-._projocl. TBD

F. Residual Risk Impact: Cost Consequence:
SChedule ConaequenQe:

so
o Mo(.)

Best

so _--:~....;:so;.;;. Distribution Selection:
o Mo(.)

WOlllt

G. Description of Residual Risk:

H. Trigger.;:

I. Affected WoO< Srope:

J. Add~ionalComments (optional):
The use of common spares among four facilities provides enhances resource management.

UyouIlI23: Data Entry Unclassified ONL Y
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Y-RAR-G-00015
REVISION 1.1

Document Name: D:>cument No.:

Revision No.:

DocLment Date

Page 11 Of

Identification No.:

ARP-OO-016

KASE#:

Date: 03/0512003

A. Statement of Elent:

B. Probability:

C. Consequence:

D. Risk Lelel:

Risk & Opportunity ASgessnent Form

Assessed Element Actinide RemoloEll Process

Title: Actinide and Strontium Concentration High or Low MST OF

Category (Optional):

Risk/Opportunity Type: ARP- Actinide Rem<J\B1 BOER Lew!: N/A

Re!pOnsibility:
(Slale Event and Risk/Opportunily)

The ARP is based on haling an MST CF of 6to 12 in order to meet the Sallstone WAC. There is a
potential that the experienced DF is less !hal that anti cipated and that actual \IoEISte concentrations result
in a need for additional ARP processing.

(Slale Ihe probability and basis thallhe risk/opfXJrtunity oMl1 come true oMlhoul credit lor HS) P=
Actinides are nct well chaacterized in the salt cake. Therebre dissolved salt may cortain actinide lelels-­
higher than identiled in the BAR.

a Noncredible 0 Very Unlikely(VU) a Lhlikely(U) 0 Ukely(L) (i Very Likely(VL)
(P<0.15) (.15~P<0.45) (.45~P<0.75) (P".75)

(Slale Ihe consequences and quantify basis i I Ihat ris k comes true ....;Ihout credil lor RHS. C=
Foroworlunilies, documert the benefiUcost ralio comparison belwe«J the original scope
and proposed opportunity)
Add~i:lnal proces sing lime w il be required (lor an est inated 20% bitches 01 l04al batches 10 be proces sed). Hg>er MST ccncenl
be requiroo ($ee risk SWI'F-048). A schedule sip 01 up 10 2 years lor ARP occ..s which uses up 2 years ollbat illhe ARP prO!
S25M1yr), stC>sequent¥ sbwing down lank cbsure i1 F Tank Farmlor 2 yrs. (at SSOMlyr).

Worst Case Cost Impact: $150M Worst Case Schedule Impact: 0 Yr(s)

a Negligible(N) ~ Marginal(M) a SignifICant(S) a Critica(C) a Crisis(Cr)
(C~0.1) (.2~C~0.4) (.5~C~0.7) (.8~C~0.9) (C>0.9)

a Low(L) (i Moderate(M) 0 Hgh(H) Probability x Consequence = Risk Factor (optional):

E. Risk Handling Strateges'
Risk ttl ndlng

Risk tt1ndlng Slrategy (RHS) o,SCrl>tion and Bases Re<1Jced Imolem nlalion Tro;
Approach Prob K;ons R6k Cost Schedule (OJ
Mrtgate 6<~ore potentilllor sending tig,er acli1ide coocflltratbns 10 Salstone.

Verify slronliJmand actiride rermval U'vakJes la ARPleed CCI11loslbns through R&D.

F. Residual Risk ImlBcl: Cos t Conseq uence:
Schedule Consequence: o

Best

$0 $0
o

Moot Likely

$150,000,000

2 Vr(s)

Worst

()stribution Selectic

G. cescription of Residual Risk: RHS will help understand the problem, but residual risk Yoill remain Moderate.

H Triggers

I. Affected Work Scope:

J. Additional Comments (optional):

LayOJI #23: Data Entry Unclassified ONL Y
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WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOlS
REVISION 1.1

Document Nlme: OoaJrnent No.:

RSIision No.:

D:lcument Date

Page 11 Of

identifICation No.:
ARP.()().{)18

KASEl:

Date: 0311012003
A Statement of EYllflt:

B. Probability:

RIsk & Opportunity At ,.It Form
AMt_d Element: AclinIdII RIlmcMI Process

Title: 241-I6H AlP FundIng S!r!!!pY
Category (Optional):

RisklOpportunity Type: ARP- Adinde Rem 0181 BOER lAY.l: NlA

Re!pOl1Siblllty: WSRC Salt Processing Program Manager
(Stale Ewnl and Ris#clOpporlunlyj

ARP plans cul'l'eRly assume lhIIl241-96H modtcations wiI be implemented using operating funds. If
this tJnding som:e is 1I18OC18Pll1b1e. a line ilem projBd lJnding will delay modifications of241-96H.
There wiI be a dIlIay to completion of ARP projlct.

(State the probability and bssis tIIst the rlskloppot1unly Mill come true WIhout credit fer I-B) P=
A request has been Slbnltted In FY03 to lind prqec:ts like 241-96H PRP as operalhg ellpllOSes.

o NonaedibIe ~ Very lJnlIkely(VU) 0 UrAeIy(U) 0 L1kely(L) 0 Very likely(VL)
(P<0.15) (.1SsP<0.45) (.45sP<0.75) (P~.75)

c. Consequeroe:

D. Risk L.eveI:

(Slale thecon~ and quBIIjfy basis I that risk comes true 'I"JthoIA credit for RI-B. C= _

For OWOrlunities, docutn«It the benelltlC08I f'lIfio comparison belMeen the ort:Jinai scope
and proposed oppatInlyJ
The ARP 241-96H modItcation~on wiI be delayed tom FY07 to completion in FY09. (2 ye..­
delay based on the~ time to reoer..e appro'4Il of a ~ne Item project). which is within the Ioat for
the SPP.
Worst Case QlSt /n1laCl: $151».4 Worst Case Schedule h1pact: 0 Yr(s)

o Neglgible(N) ~ MarginII(M) 0 Slgnllc:enl(S) 0 CritlcaI(C) 0 Qisis(Cr)
(C so. I) (.2SCSO.4) (.sscso.7) (.8sCSO.9) (C >0.9)

~ l.ovo(l.) 0 Moderate(M) 0 tigl(H) ProbablIily x Consequence = Risk Factor (optional):

isk a IIIl! lrateal s:
RskHardng

RIsk HandIhg Str8legy (RHS) DesaiptionMela-. _.-I T~
Approach Prob ........ - Coat Schedule I (0pli:)neI]

Accept

E. R" H ndI· 5 Ie

F. Residual Risk h1pact: Cbst ConIequence:

Sdledule Consequeroe:
Distribution Selection:

Best Malt Likely Worst

G. Description of Residual Rsk:
H. Triggers:

l Affected Wortl SCope:

J. Additional Comrrenls (optional):

LayouU23: Dala Enlty Unclassified ONLY Dote Rinted: 05/0812003 2:16:50 R.l
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Y-RAR-G-OOOI5
REVISION 1.1

Document Name: Document No.:

Revision No.:

D:>cument Date

Page 12 Of

Identification No.:
SPP.(J().()21

KASE#:

Risk & Opportunity Asses5lllel1t Fonn

AssesSld Bement: Salt Processing Progam

Title: Funding Competition Impacts SPP

Category (Optional):

Risk/Opportunity Type: SPP-Sall Processing BOER Level: N'A

Date: 03/1012003

A. Statement of Event:

B. Probabi~ty:

C. Consequence:

D. Risk Le-.el:

Responsibility: WSRC Salt Processing Program am DO:: SPD
(Sla te Event and Risk /OpportUnlty)

The SPP schedule is based on ha";ng tle I.mding avalable when needed. This funding may not be available due k>
funding GOmpeti~on among manyprojects within the program over a long period Fumer, funding autlOrization may
not be obtained when required. Either d these cases results in delay \) !he program.

(State the probability and basis that the risk/opportunity.wll come true wthoot credff for HS) P=
Gilen that the HlW program spans 20 years and has a cumulati..e cost of oler $11B, it is ..ery likely that---­
this risk will be realized.

o Noncredible 0 Very Unlikely(VI.J) 0 Unlikely(U) 0 likely(l) ~ Very likely(Vl)
(P<0.15) (.15SP<0.45) (.45SP<0.75) (P~.75)

(State the consequences and quantify basis if that risk comes true oMfhoul credff for RHS. C=
For opportunities, document the benefiUcos t ratio comparison betveen the or¥;}inal scope
and prqKJSed opponunity)

Underfundilg and! or untimely lJOding otthe SPP results in delays to program completion, resulting in
additional emironmental and progammatic risks and Iifecycle costs.

Worst Case Chstlmpact: 6.1B Worst Case Schedule mpact:

o Negligible(N) 0 Marginal(M) 0 Significant(S) @ Critical(C) 0 Crisis(Cr)
(CSO.1) (.2SCSO.4) (.5SCSO.7) (.8SCSO.9) (C>0.9)

o l~l) 0 Moderate(M) ~ High(H) Probability x Consequerce = Risk Factor (optional):

E. Risk Handling Strategies'
Risk Handing

~sk Handing Strategy (RHS) Description and Bases ~duced Innlemeotatoo Tracl<ing
Approach Prob p",s ~k Cost Schedule (Op«ilna

Mtg.te Alquest funding to support the program SO
Panicipa fe il site budget prioritizaton. plaming and change control.

F. Residual Risk Impact: Cost Consequence:
Schedule Consequence:

Best Most likely Worst

Distribution Selection:

G. Descn ption of Resdual Ri sk:
H. Triggers: n.budget~"~1IaII,...1IIIIhdI"dNtrI'I"'byprq.cr~~h~0I0pet'8Ing~d"'r.:I"'f~lO~thplrl{RHSI

I. Affected Work Scope:

J. Additional Comments (optional):
It is ass umed that the project wJII be adequately funded throughout the life of tre program. lhe residual risk would be $0.
There IS no credible, feasible way to determine the impact this could have on !he program without know when the fUnding
shortfall may occur, how long ~ willast, and/or how big it will be.

layout #23: COta Enty Unclassified ONL Y
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WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOI5
REVISION 1.1

Document Name: Document No.:

Re\jsj on No~

[baMTl8l11 Date

Page13 Of

identifICation No.:
FM- CJO..Q22

KASEt:

Date: 0311012003

A. Slatemert c:J Event

RiIk &OpportunIty AnI_nt Form
AslessBd Element: ~Feed.;;.;;.;;;.;Mar,;.;;;;.,""",,;;;a;;.;.;.i.~Il _

Title: UnaVllbblIlty of Low k!IvIty Feed for ARP

Category (Optional): Construction Strategy: Direct Hire/Subcontract

RisklOpportunity Type: I'M- Feed Management BOER~I: t-IA

Responsibility: liqukl Waste llsposilion hea Project Manager
(State E..ent and RisklOpporlunlyJ

The PMP assumes lh8t sail aoIu1on is a\8ilabJe in Tank 49 as Iged tl< tansfBf toMP by7.()4. There are confIlcl5
in prioriles for use 01 Tank 7 tlr transfers ohludge ....d salllhat mayprel8ntfeed 01 saltsolu Ion tlthe Iged tank
lorA~ or inllrilre witl Tank 3 h1nafe<s. Tenk 71Tll1y nolbe 8wilabfe tl< MP sail tanslers by 7.04 and tl
supports uslllined feed.

B. Probability: (State the probability and basis that the risk lopporlunly wll come tnJe Wthout aedit for 1-6) P=

A complex series c:Jtransfers imoI\e Tank 7. llsposition 01 material in Tanks 1-3 and Tank 18 aI must 00--­
transferred tI1rougl Tank 7,I8&UIIing in 1ogIHc:al irWwferenoe. Salt and sludge rerroI8l fran Tanks 1-8 is
ill plamed between row and )'ll8I" 2009. A ngh IlNll 01 planning irtegration is required.

o Nona"edibIe 0 Very UnIikeIy(VU) 0 Unlkely(U) 0 Ukely(l) a Very Ukely(V1.)
(P<0.15) (.15sP<0.45) (.45SP<0.75) (P~.75)

(State the OOIlsequenatS and qufTItJfy basis I IhBt risk comes true Milhoc1 credit for RI-6. C= _

For~ doament Ihe benefitlcoat flIIIo comparison betMeen the original scope
and proposed oppottunI}1
Operation 01 512-S ARP • delayed <tie to lack oIfBed. and/or sustained teed is not avalable resUting in
up to a one ye&r delay to the program.
Worst Case O:lst Impact S75M Worst Case Schedule tnpact: 0 DlY(s)

o Negligible(N) <t MaIglnal(M) 0 Signilcant(S) 0 Critlcal(C) 0 Oisis(Cr)
(CSO.l) (.2sCSO.4) (.5SCsO.7) (.8sCSO.9) (C > 0.9)

o ~l) a Moderale(M) 0 1i9lIH) Probability xConsequence =Risk Factor (qIlional):

is!< Handline Straleaies:
RsltHandhg _ H-.cIIt1g SIr1IIegy (RHS) OeIcription and _ Aitd I<>8d

~=Approach Prob ConI - Colt SChedule
Ayoid M>dIy It.W transfer plan 10'__ ... prtlrlIy~. T80 6 M>(s)

D. Risk level:

E.R

C. Consequen:e:

F. Residual Risk Impact: (Del ConMquance:
Schedule Consequenoe: o Mo(.)

$0
o Mots)

Most likely

$0 Distribution Selection:
---::O~Mo(...;:..':..s)

Worst

G. Description ofResidual Rsk:

H. Triggers:

l Affected Work Scope:

J. Additional Comments (optional):
A schedlle slip of up to 1 year OCCUIll \lI1ich uses up 1 year oflloat in the ARP progran schedule (at $25M1yr), subsequeRly

slowing down tank closure in F Tank Fann br 1 year (at $5(M'yr).

Layoul.23: [Uta Enry Unclassified ONL Y Dale Rinted: 0510812003 2:21 :49 ""
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Y-RAR-G-oOOI5
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Document Name· Document No.:

Revision No.:

Document Date

Page 14 Of

identification No.:
SS- ()Q.()24

KASEI/:

Date: 0310612003
A. Statement of Event:

B. Probability:

C. Consequence:

o Risk Level:

Risk & Opportunity Assessment Form
Assessed Element: ...:S;.:a...:lts...:t...:o_ne"- _

Title: Saltstone Vault Unavailability

Category (Optional):

Risk/Opportunity Type: SS- Saltstone BOER Level:

Responsibility: WSRC Salt Processing Program and DOE SPD
(State Event and Risk/Opportunity)

The SPP plan identifies the need for 8 additional saltstone vaults. the first of which will be available in
2006. Saltstone vault availability is delayed due to funding issues in FY2003.

(State /he probability and basis that the risk/opportunity will come true without credit for HS) P=
There is a two year period required to provide a vault. This facility is in the budget request for FY04 and--­
requests have been made for future funding to be from operating funds not project funds.

o Noncredible 4t Very Unlikely(VU) 0 Unlikely(U) 0 Likely(L) 0 Very Likely(VL)
(P<0.15) (.15~P<0.45) (.45~P<0.75) (P~.75)

(State the consequences and quantify basis if that risk comes true without credit for RHS. C=
For opportunities. document the benefi/lcost ratio comparison between the originat scope
and proposed opportunity)
Funding for the vaults is not provided in FY03 and saltstone processing is delayed for at least 6 months
while emergency reprogramming is pursued.

Worst Case Cost Impact $135M Worst Case Schedule Impact: 6 Mo(s)

o Negligible(N) ~ Marginal(M) 0 SigniflCant(S) 0 Critical(C) 0 Crisis(Cr:
(C<O.l) (.2<C<0.4) (.5<C<0.7) (8<C<0.9) (C > 0.9)

til Low(L) 0 Moderate(M) 0 High(H) Probability x Consequence = Risk Factor (optional):

E. Risk Handling Strategies
Risk Han<l1ng

Risk Handling Strategy (RHS) DescriptJon .r<! Bases Redu ed 1 T~
ApproacI1 Prob Cons Risk Cost Set-... (Op1lOnal)

Accep<

F. Residual Risk Impact: Cost Consequence:

Schedule Consequence:
Best Most Likely

$135.000,000 Distribution Selection:

6 Mo(s)

Worst

G. Descnption of Residual Risk·

H. Triggers:

I. Affected Work Scope:

J. Additional Comments (optional)·

Layou11'23: CaLl Entry Unclassified ONL Y Dale Printed: 0311612003 11 :10:53 AM
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WESTINGHOUSE SAVANNAH RIVER COMPANY
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Y-RAR-G-OOOI5
REVISION 1.1

Document Name: Document No.:

RevisIon No.:

Document Date

Page 15 Of

k1entlftcaUon No.:
SS-()()'{)25

KASE':

Date: 0310612003

A. Statement of Event:

B. Probability:

C. Consequence:

D. Risk Level:

Risk & Oppoftunlty Au.._1It Form
AsseSMCIEllment: _

Title: S~ Mod not Com_ flIIr 0.1 CIIpIII LCS

Category (0pCI01Ull): Construction StnIlegy: Construc:tionIMaintenanc:e Testing

RlsklOpportunity Type: SS- SlIltslone BOER lev..:

Responsibility: 5a1tatone Project Manager
(State Event and Risk/Opportunity)

Sa"slooe Mods .. required 10 process LCS at 0.1 Cilgal. Saltslone Mods are not complete by July 03 as
required by the PMP.

(Stete the probsbility and basis ItIat the riskloppottunily will come tnJe without Ct8dit (or HS) p..
The anent schedule rellects~ 03 for Mod Completion to process LCS at 0.1 CiIgal. Mods cannot-be-­
initiated until processing of existing Tank 50 IOlids is completed and the waste water pennit change is
approved.

o Noncredible 0 Very UnlikeIy(VU) 0 UnIikeIy(U) 0 Ukely(L) • Very LikeIy(VL)
(P<O.I5) (.I5SP<O.~ (.45SP<0.75) (p~.75)

(State the consequetJCft$ and quantify buIs /I thM rIIJk cornes tnJe wilhouI credit for RHS. C"
For opportunities. document /he benefit/cost ra/io oomparlson between the original scope
and propoMHI opporlunlty)

The schedule wiH be delayed by leA lhlIn 3 monlhlI.

Worst Case Coat Impact $45M Worst ease Schedule Impact: 2 Mo(s)

• Negligible(N) 0 MarglneI(M) 0 Signifocant(S) 0 CrlticaI(C) 0 Crisis(Cr:
(C SO.I) (.2SCSO.4) (.hCSO.7) (.8SCSO.8) (C>O.8)

~ Low(L) 0 ModeraIe(M) 0 HIgh(H) ProbebiIity xConsequence =Risk Factor (optional):

E. Risk Handling Strategies:
RIsk-.g RIll< HandIinII SlrMogy fRHS)"""""" ..,_ -- T.--

Approach Prob~. RIll< Coot - (OpIonoI)

Avoid OpIImize ..._tl ...........-_. SO o Mo(s)
WOlle wlIh scot£C tl eopedke J*'Nld*1ge.

F. Residual Risk Impact: Cost Consequence:
Schedule Consequence:

G. Desaiplion 01 Residual Risk:

H. Triggers:

I. Aflecled Work Scope:

J. Additional Comments (optional):

so
o Uo(s)

so
o Mols)

MostUkely

so Distribution Selection:
---::O~Mol"";s7)

Worst

Unclassified ONL Y o.lePrinted: 0311612003 11:12:20AM
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D:>cumenl Name: Document No.:

Revision No:

D:>cument Date

Page 27 Of

Identification No.:

55- 00-027

KASEl/:

Date: 03/0612003

A. Statement of Event

B. Probability:

Risk & Opportunity As!llssnent Fonn
As9l!ssed Element: ..;5::.;a::.;lt""st;.:0,;,:n..:,e _

TItle: Saltstone Mod not Complete for 0.378 Cilgal LCS

Category (Optional):

Risk/Opportunity Type: SS- Saltstone BOER Le"'I:

Responsibility: Saltsto ne Project Manager
(Slale Event and RSk/Opportuntlyj

Sallstone Mods are reqUired to prlXEss LCS at 0.378 Citgal. Saltstone Mods are lid complete by October
04 as required by the PMP. ModifICations to the curTent Sallslone Processing Facility will be required.

(State the probability and basis fhal the risklopporttllity Vliff come true Vlithaut credit for I-fi) P=
The technical approach and schedule fo< Mld Completion to process LCS at 0.378 C;.gal are being de",loped. The
technical approach win be vatidated based on !he operating elllerience at 0.1 Citgal. The oontrol room and the proalSS
room are already shielded to 0.378 Citgal. The recapt tank win also be sh;"lded to 0.378 Citgal.

o Noncredible 0 Very Unlikely (VIJ) ~ Unlikely(U) 0 Likely(L) 0 Very Likely(VL)
(P<015) (.15SP<045) (.45SP<O.75) (P~.75)

C. Consequence:

D. Risk Level'

(9ale the consequences and quartify ba sis if th at risk comes true Wthoul credit for RI-fi. C=
For opportunities. document the benefit/cost rati 0 comparison belMeen fhe original scope
and proposed opportunity)

Schedlie delay of approximately two months for Mods after October 04.

Worst. Case Cbstlmpact S68M Worst Case Schedule Impact 2 Mo(s)

~ Negligible(N) 0 Margina~M) 0 Signiicant(S) 0 CriUcal(C) 0 Oisis(Cr)
(C SOl) (2sCS04) (.5sCSO.7) (.8SCSO.9) (C>O.9)

~ low(L) 0 Moderate(M) 0 High(H) Probabiity x Consequenoe = Risk Faclor (optional):

Isk I-tlndlirl! Strategies:
Rsk Handllng

Rsk >tlndlng SlIalegy (RHS) Description an<l Bases
R>doced tnnIem tatoo TracI<ing#

Approach P,ob ons Risk CoS! Schedute (Optbna9

Accept

E. R

F. Residual Risk Impact Cost Consequence:

Schedule Consequence:
so

o Mo(s)

so
o Mo(s)

$68,000,000 Distribution Selection:

2 Mo(s)

Best Most Likely Worst

G. Description of Resdual Rslc

H. Triggers'

L A ftlcted Work Scope:

J. Additional Comments (optional)'
Given the factors stated abole and the 18 months allowed fer the design and construction process, this low risk is accepted.

l.ayout 1:123', Data Enly Unclassified ONL Y Date Pmtcd: 03(1612003 2:32:42 PM
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Y-RAR-G-OOOIS
REVISION 1.1

Document Name: O:>cument No.:

Re-.ision No.:

Document IBte

Page 18 Of

Identification No.:
SPP -{)()'()39

KASE.:

Date: 0310712003
A. Statement of Ewnl:

B. Probability:

Ibk & Opportunity AI••~nt Form
A__d Element: S8Il Processing Proq'am

Title: Equipment F.ilure Halts SPP Procnsing

Category (Optional):

ffsk/Oppoftunity Type: SPP-&* Processing BDER~: N1A

Responsibility: WSRC Sail Processing Program and OOE SPD
(Stafe Event and RisklOpporturity)

The PMP assumes 75% attainmert for the facilities associated with the salt processing progam ani
assumes upto 75% 8ItaInment fa the total system. Equipmert fa~ures result in a reduction to <75% in
total system ataiM'lent fran the tBsis assumed in the PMP.

(State the probability and basis that the risI</oppatunity Mill come true vJthout credit (or HS) P=

75% altairment forfldllles In series does not typically result in a 79l1. total system ataInment mess u;­
outages can be scheduled.

o Noncredible 0 Very UnlikeIy(VU) 0 LWkeIy(U) (I) Ukely(L) 0 Very Ukely(Vl)
(P<0.1S) (.1SSP<0.4S) (.45sP<0.7S) (P~.7S)

C. Qmsequence:

D. Rsk Lewl:

(State the consequences ard qU8fltify basis i(that risk canes true Mithout credt for RHS. C=
For opporlunlies. document the benefllcost ratio 00fll)8Iis0n betv.een the originalscope
and proposed opporlunity)

The DWPF meller is judged to be the most imillng case, but this wotJd~ 10 aI crilical system
components. InIInt moltaIity of the meIIer cWd resuI in an almost 2 year delay (18 months preparatial
tlr metter #3, + 4 months meIIer replacement installation).

Worst Case Calt Impact: $54(J,,1 Wast Case SchedlJe Imj:BCt: 2 Y!{s)

o Negligible(N) 0 ~(M) 0 Si(plIficlllt(S) • Critical(C) 0 Crisis(Cr)
(CSO.l) (.2SCSO.4) (.sscso.7) (.8sCsO.9) (C >0.9)

o Low(L) 0 Moclerate(M) • Hltl(H) Probabiity x QmseqJeOCe =Risk Factor (optional):

51< Handling Strategies:
Risl<HandIny

~ Itlldng StrNgy (RHS) Ilascripllon Md Bases RMIOBd T..
Approact1 Prob Cons RlIk Cost Schedu~ (Ot
Mtgale Aldonn integrated outage pl8nnWIgfor'" SlIt Ilocesa nil Rqpwn. SO

6raluale the need for .. nl8grRld S" Aoceahg .lIah.....l IIUdy with • focus on $1OK
defiring nleff acHyst~needs.
tlentlfy and prOCIft aftlcallpa,. ... reqlked. 180

E. R

G. Description of Residual Risk:

Cost Consequenoe:
ScheduleO>n~:

F. ~sidual Risk Impact: _~_..;:;$.;;.O SO $540,000.000 (lstrlbutlon Selectic
o 0 2 Y!{s)

Best Most Likely Worst

RHS wN help understand the magritude ofproblem. but residual risk wi remain H91.

H. Triggers:

I. Affected Wor1< Scope:

J. Additional Comments (optional):

layout 1123: Data Entry Unclassified ONL Y Date Ihnled: 06lO9l2OO3 I 1:28:07
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Document Name: DJcument No.:

Revision No.:

DocLment Date

Page 19 Of

Identification No.:

SPP-OO-&3
KASE#:

Date: 03/0712003

A. Statement of E\€nt:

Risk & Opportunity AsseS9T1ent Fonn

AsseSlSed Element: Salt Processing Program

Title: Material and Chemical Balances Not Accommodated for the DWPf Interfaces

Category (Optional):

Risk/Opportunity Type: SPP-Sall Processing BOER Lewl: N/A

Re5J)Onsibility: WSRC Salt Processing Program Manager
(State Event and Risk/Opportunity)

The PM" assumes thatlhe concentraed cesium and actinide streams from Sv-,,:>F and ARP are processed int> 91a
by DIJ\f'F. However. the material and chemical balances are not fullydeveloped tor the DWPF interfaces with
SWPF and IoRP. Pttainment of DWPF will be reduced and the Sail Program is e)(ended due to a reduced processin
rate at DWPF.

B. Probability: (State the probabi/ ity and basis that the risk /opporfwity Voill come IIlJe Wthout credit for HS)

A flow sheet for the entire program has not been deve~d at this lim e.

o Nonaedible 0 Very Unikely(VU) 0 Unlikely(U) 0 Ukely(L) ~ Very Likely(VL)
(P<0.15) (.155P<0.45) (.455P<0.75) (Pod5)

P=

C. Consequence:

D. ~sk Le-.el:

(State the consequences and qu;ntify basis if that risk comes true VoithoLi credit for R-/S. C=
Fa opprxtunities, document the benefit/cost ratio comparison between the original scope
and proposed opprxtunity)
The ceSlJrn slrp efflJent noy exceed DNPF shietlng IiTits, requ,ed addli>na1 canisters. ncrease olfgas ces;umreleases, requi'>
canist... storage capacity, resul in sall onlt caristers, and ",tend \he Il'og,am Fur1h<nrofe. \he aclilide slJeamcontaiMlg MST,
throughput to DNPF (e. g. reduced rrelt and pour rates, and reduced a"aillnenl.) The inpact oIlhis risk is evalualed to be a seriOl
DNPF ".sion.

Worst Case Cost Impact: 500M Wast Case Schedule Impact:

o Negligible(N) 0 Marginal(M) 0 Signitic<rlt(S) ~ Crilical(C) 0 Crisis(Cr)
(C ~0.1) (.2~C ~0.4) (.55C 50.7) (.85C 50.9) (C > 0.9)

o Low(L) 0 Moderate(M) Ii) Hgh(H) Probroility x Consequence = Risk Factor (optional):

.sk Hardlill£ Strategies:
RsI< Handlng

Rsk Handing Strategy (RHS) [)eSC ",ti"" and Bases Rewced I Trc
Approach Prob Cons Rsk Cost Schedule (O!

Avoid Develop an irtegrated H.W systEm material balance flow sheet for salt processing S500K
(SWPF and ARI'}. whi:h includes DNPF.
&a1uate the now sheet for impact on the SystEm Ran. $0
Rapose appropriate facility design adjus tlTUltS. $0

E. Ri

F. Residual Risk Impact: Cost Consequence:

Schedule Q>nsequence:

so
o M>(s)

$0

o M>(s)

$500.000,000

1 Yr(s)

o stribulion Selectic

Best Most Likely Worst

G. Description of Residual Risk: Estim ated residual risk at 1 year extention in SPP life cycle (S27CM) and 1 year of Calister
production (S230M). for a total of $500M.

H Triggers:

I. Affected Wrxk Scope:

J. Additional Comments (optional):
The CSSXprocess inl.Olles extraction of Q; using BOB Ca~x sol\€nt and then stripping the Cs trom the sol\€nt using
dilute Nitric Acid. The dilute ritric acid stream carries the cmcentrated cesiLm stream to DWPF. The liquid nitric acid

stream must be boiled of in DWPF. Rheological and other luid and mechanical properties ot MST bearing waste
result in process upsets (e.g. melt rate, pour rates) and reduces DWPF attainment.
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WESTINGHOUSE SAYANNAB RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOIS
REVISION 1.1

Document Name: Doament No.:

ReIillIon No.:

O>cument Date

Page20 Of

Identification No.:
SWPF()().()44

KASEl:

Date: 0311012003

A. Slalemert of Event

B. Probability:

RiIk & Oppcxblily A.e_nt Fonn

~d EIerMnt: SIft Was. PJocaIiIp F8Cl1ty

Title: SWPF PotuMnn Imp!c:t to SoIftnt Extrac:tIon

Category (0pIi0ruII):

Ritt/Oppoftunity TypII: SWPF- 5aIt WJste BOER~1: filA

Responsibility: EPC Contrac:tor Sld w:>RC Salt Processing Progam
(State Ewnt and Risl</OpportunlyJ
The PUP assumes lhlIllseel to sw>F Q1" be proCIlIUeel to remow Cs 10 speclfted lim ils. Perfonnance requirements
at SVoPF cannot be metdue to high polaa sium lsed 1mpacling Cs rem oval by so"""telCnlcton and requiring
recycling through sol-ent alChdon, eddlllonal blending maybe required and the program dela)8d.

(Slate the probability and basis that the risk/oppotfIIIly Mil, come true l'ithout aedIt for fS) P=
Less Ihan 10% olPMP bn:hes wlU haw conce"'tons of potassium and cesl um that are above whal has been--­
demons traed br once through processing In Iaboratlry lesMng. These p olenl.1 high concentalons wi. be 0-.0me
tvough process oplmizalon andbr a comblllllllon ofmolarlll' adjustnene and blending.

o Noocredlble 0 Very UnIikeIy(W) 0 Unlkely(U) 0 Ukely(L) a Very Likely(Vl)
(P<O.15) (.15SP<O.45) (.45SP<O.75) (P~.75)

(State the consequencJta and qtRftIy basi8 , that risk comes true Wthoci credit for RfS. C=
For~ docutnett the benelltlcost'*CQI~~ the originat scope
and proposad opporlunlyJ
Less than 20% ofthe high potas&lum belcMi wII hIM to be recyded through soIIent extraction to
meet mInlmuTI C& 1Wl'llNII1'8qlkemenlI. The IJC*-Iwn ~~ higher than

haw been delllOllShled. The pl'C9W1I wi be cWIIyed '4l to 3 monlls for I8O/ding.

Worst Case Ol&t Impact: $68M Worst CaM Schedule tnpact: 3 Mo(s)

• Negligible(N) 0 Marglnel(M) 0 SlgnilC8l1t(S) 0 CrllIcal(C) 0 0isis(Cr)
(CSO.l) (.2SCSO.4) (.5SCso.7) (.8SCsO.lI) (C>O.9)

8 1.Dw(l) 0 Moderate(M) 0 H9J(H) ProbIIbIIty x Consequence = Risk Factor (optional):

.sk HandliI1! Strategies:

AokHan"'1I Fhl< HandIhg snteew <RHS) Desalpllon and ....
Rod. wwd

~=Approach Prob Cons RiIk ea.1 Sctledule
Accept SO

D. Risk LeYel:

E. Ri

C. Consequeroe:

F. Residual Rillk Impact: OJst~
S<:I1e<Me Consequence:

Distribution S8Iection:

Best Most Likely Worst

G. Description of Residual Risk: ntegrated ayslBm ptannlng can lritIgate delBy of the Salt Processing Progran to less than 3
months.

H. Triggers:

I. Affected Wen Scope:

J. Additional Comments (optional):
Deloelopment ofan integrated H.W system material balance flow. heel for sal processing will help to address this issue.

See Risk #43.

layoulll23: llBla Enty Unclassified ONL Y Dale _ed: 0510812003 3:08:49 A.I
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WESTINGHOUSE SAVANNAH RIVER COMPANY
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Y-RAR-G-OOOI5
REVISION 1.1

Document Name: Document No.:

Re\ision No.:

Cl:>cument Date

Page 21 Of

Identification No.:
SPP-<J0415

KASEl:

Date: 03/0712003

A. Statement of Event:

B. Probability:

C. Consequerce:

D. Risk Le....el:

Risk & Opportunity As5essnent Fonn

Aslllssed Element: Salt Processing Program

Title: O\emical Constituents Exceed Saltstone WAC

Category (Optional):

Risk/Opportunity Type: SPP·Salt Processing BOER Level: !'¥A

Responsibility: WSRC Salt Processing Program Manager
(State E\,{'!nt and RisK/Opportunity)

The P"1P assumes that DSS from SWPF is processed ink> grout by Salstone. However.the present malerial balance
indicates that the current WPC at Salts k>ne cannot be met due to high potassiu m. nitrates and other chemical
constituents in the DSS. ConsequenUy.the DSS cannot be acce pled at Salts tone under tie current WK:. a od the
W/JC requires revision.

(State the probability and basis that the risk/opportunly lIlifl come true wthoul credit for H5) P=
A flow sheet for the entre program has not tEen delBloped at this time. A fIowsheet for SlVPF processing--­

indicates that the ament WAC is exceeded.

o Noncredible 0 Very Unlikely(VU) 0 Unlikely(U) 0 Likely(L) <it Very Likely(VL)
(P<0.15) (.15sP<0.45) (.45sP<0.75) (P~.75)

(State the consequenaas and qumtify basis if that risk comes true lIlitholi credit for RH5. C=
For O(:fX>rtunities. document the benefit/cost ratio comparison betvteen the original scope
and proposed opportunlyj

Grout fonnulation and QJaliication may be requred to support WAC revisbn.

Worst Case Cost Impact: $2001< Worst Case Schedule Impact:

~ Negligible(N) 0 Margina/(M) 0 Signiicant(S) 0 Critical(C) 0 Oisis(Cr)
(CsO.l) (.2sC sO.4) (.SsC sO.7) (.SsC SO.9) (C >o.g)

~ Low(L) 0 Moderate(M) 0 Hi9'J(H) Probability x Consequence = Risk Factor (q>tional):

E. Risk Handlin.; Strategies:
Rsk Handing

Risk Handing Strategy (RKS) Description and Bases ~d, teed Tracl<ingll
Approach Prob Cons Risk Cost Schedule (Optooan

Avoid hdude Sanstone n the inlegrated HLW system material baonce low sheel for sail
processing. (See Rsk # 43)
Testgrwt formlAalions, l required, and revise the Saltstooe WAC. $2001<

F. Residual Risk Impact: Cost Consequence:

Schedule Consequence:

$0
o "1o(s)

Best

$0
o 'M(s)

Most Likely

$0 Distribution Selection:
--70-Mo(~~S)

Worst

G. Description of Residual Rsk:

H. Triggers:

I. Affected Wor!< Scope:

J. Additional Comments (optional):
The EPC Contractor provdes supporting responsibility for this Rsk.
The Saltstooe Manager is responsible for WAC re";sion.

Layout #23: £:eta Enty Unclassified ONL Y
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Y-RAR-G-OOOlS
REVISION 1.1

Document Name: D:>cument No.:

Revision No.:

Docunent Date

Page22 Of

Identification No.:
SWPFOQ-046

KASE #I:

Date: 0310712003
A. Statement 0( Ewnt:

Ask & Opportunlly Aueament Form
AIIe_d Element Salt Waste Processing Facilly

Title: High Feed Cesium and ActInIde Concentrations to SWPF

category (Optional):

RsklOpportunity Type: SWPF- Salt Waste BOER Le.... : N/A

Responsibility: WSRC san Processing Progam and DOE SPO
(State Everi and RisklOppotfunity)
The PM'is based ClIl lMeI ooncentnllbns Ill. can be processed via SWPFto meet the Satl*lne Me. Some of the waste sInlall
SWPF exceeds the ancenIralIcIla thIt can be proc.Md to meeI the current Selslone WAC (cllss A acliride and InCI) .. spec
contract and can not be dllpos1t1oned.~ In. nHd 10< edd~icn8I processing time ancIIor~ MST oonc__bns.

B. Probability: (State the probabllty and basis that the riSklopportlll/ty WlI come tnJe Mithout credit for HS)

Cumnt feed batches include some streams that exceed the design basis for SWPF.

o Noncredible 0 Very Urikely(VU) 0 UlIilely(U) 0 Ukely(L) a Very Utely(VL)
(P<0.15) (.I5SP<O.45) (.45SP<0.75) (p~.75)

P=

C. Consequence:

D. Rsk Lelel:

(State the consequences and qusntify basis If that risk comes true Mitholi credit for R-IS. C=
Fa oppatunitJes. document the benefit/cost ratio comparison between the original scope
and proposed oppotftnIty)

AddtIonal processing time (fa an estimated 20% batches of total batches 10 be processed). This could
6?dend HLW lite cycle by 2 years. Higw MST concenItatJons m~ also be required (see risk SWPF.048),
and increased capital costs incuned fer _.gneered solution to improo.e Cs renlO'.8l capacity.

Worst. Case Cost Impact: >$54OM Wast Case Schedule Impact: >2 Yr(s)

o NegligibIe(N) 0 MarglnaI(M) 0 SigniIlcsnt(S) a Critical(C) 0 Crisis(Cr)
(C SO.1) (.2SCSO.4) (.5SCSO.7) (.8SC SO.9) (C > 0.9)

o Low(L) 0 Moderate(M) • Hgh(H) ProbalIIity x Consequence =Risk Factor (optional):

E. Risk Hamling Strategies'
RskHandtng

Ask Hlrdng SlI1IllIgy (RHS) DtIC~tIon 8nd 8eIeI
R...t ..,Ad Trc

Approach Prob~ Ask Cost Schedo.M (01
Avoid Vfriy Ilronlilm and .cli'ltle oonc.mr.tons h SWW fMeL (S8n1lIng. $5OK per $IM

sa""'e, three SlI~gand~.of IflYen ....... pl8med 10< In Ff.(l3 and
inlo early FY..()4) ..
es tabllsh an ""egrated SWW' leed A1IIegy as inpullo ... lntegnlled HI.W sys1em IIow
sheet (5. RIsk SWf'F.(l43).
E<Pore potential lor s lIlldIng ""* IIClhIlM ooncenlniblw to S8hlone. 180
Verlfy sIronlium and .clllile rwmv8I OF v..... 10< S WPFfeed CQlI1)OSiliora hough R& •

0pIIntz. SVtPF des9' to INllMa 8ctinIde nlll'OY8l C8p8bIly. 180

F. Residual Risk mpacl: Cost Cor1sequer1;e:
Schedule ())nsequeooe:

$0
o MI(s)

Best

$0
o MI(s)

Most Ukely

___...;;$~O Dstribution Selectic

o MI(s)

Worst

G. Description of Residual Risk:

H. Triggers: High Sr and actinide ooncentratlons are wrified by characterizaion.

I. Affected Wail Scope:

J. Additional Comments (optional):

Layoutll'23: Data Entry Unclassified ONL Y
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WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOI5
REVISION 1.1

Document Name: Document No.:

Re"sion No.:

Cl:>a.nnent Date

Page 23 Of

Identification No.:
SPP.()().{)48

KASE#:

Date: 03/0712003

A. Sta tement of Event:

B. Probability:

C. Consequerce:

D. Risk LeYeI:

Risk & Opportunity Assessnent Fonn

AsseS9lld Element: Salt Processing Program

Title: MST Loading ImpactsTI Loading in DWPF Glass

Category (Optional):

Risk/Opportunity Type: SPP-Salt Processing BOER Level: N'A

Responsibility: EPC Contractor and 'l'vSRC Salt Processing Progam
(Slale E..enl and RisklOpportunl.y)

MST concentrations used at SWPF anefor AR" result in Ti02 concentrations in elCess of DWPFWAC limits. DWPF
cannolproduce qualified glass a tthe PMP proouclon levels with these a n'cipated T,02 concentra'ons. The higher
concen.ation will resull in increased canister production if the anticipaled Ti02 concentalions cannot be shown -=> be
acceptable.

(Slale the probability and basis Ihallhe risk lopportunly wI! come lrue Wthoul credit for 1-6) P=

nformation alllilable today indicates that the Ti02 concentration will exceed the DIM'F WAC limits.

o Noncredible 0 Very Unlikely(VU) 0 Unlikely(U) 0 Likely(L) ~ Very Likely(VL)
(P<0.15) (.15SP<0.45) (.45SP<0.75) (P~.75)

(Slale the consequenCBs and qUa1lify basis if Ihal risk comes true Milholi credit for RI-6. C=
For O(:fJOrtunilies, documenllhe benefiUcos I ralio compan'son bell1een the ori;}inal scope
and proposed oppor1unlyJ

230 addijional canisters must be produ:ed (per canster, 0.5M for canister production + 0.5M br repository
storage). $2701Nyr br extended program time.

Worst Case Cost Impact: S500M Worst Case Schedule hlpact: 1 Yr(s)

o Negligible(N) 0 Marginal(M) ~ Signi'cant(S) 0 Critical(C) 0 Oisis(Cr)
(CSO.l) (.2SCSO.4) (.5SCSO.7) (.8SCsO.9) (C>0.9)

o Low(L) 0 Moderate(M) ~ High(H) Probability x Consequence = Risk Factor (optional):

E. Risk Handling Strateqies:
Risk Handlilg

Risk Handing Strategy (RHS) Desclip"OIl and Bases ~dl <Oed Trackingll
Approach Proo Cons Risk Cost Schedule (Opli:lnaQ

Avoid Establ6h a hgher linil tor Tr02 based on the integrated HLW system $7.5M 0 Day(s
flow sheet (See Ri;k. SWP~3)
Establi5h an acceptable glass form.lati:ln based on hgher Tr02..
Qually the glass formlAation.
~vi5c the WAC
Expbre alemative abha rennval agents to cli'ninate the need for MST.

F. Residual Risk hlpact Q)st Consequence:

Schedule Consequence:

$0
o Mots)

Best

$0
o M:>(s)

Most Likely

$0 Distribution Seledion:
--::"0"":M:-:"ot-'s-':.)

Worst

G. Description of Residual Rsk:

H. Triggers:

I. Affected Work Scope:

J. Additional Comments (optional):
The risk handling strategy abow emelopes the issue for AW.

Layoul '23: Qlla EnOy Unclassified ONL Y
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WESTINGHOUSE SAYANNAB RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-GOOIS
REVISION 1.1

Document Name: Document No.:

Revision No.:

Document Date

Page24 Of

identification No.:

SWPFOO-050
KASE.:

Date: 0310712003

A. Statement of Event:

B. Probability:

Risk & Opportunity All ••ament Fonn

A..... Element: 5aIl W Processing FIICiiIy

Tille: Rop. eon '" SWPF Feed
Category (OptIonal):

RlakIOpportunlty Type: SWPF· Sa" Walle BOER a.-el:

Responsibility: EPC Conndor and WSRC 5aIt Processing Program
(State Event and RiIlIdOppottunify)

The solvent extraction process is asumed to be successful given the expected waste constituents.
Unexpected constituents may affect SWPF processing.

(State /he probability andba~1 that /he ri&ldoppottunity will come true without credit for HS) p..
Some eight to 10 tanks have~ le5led for Cs b*h cislribulion using the optimized solvent

composition ooefflclelils and found to be aa:eplabIe. Two eddilional real waste IIowsheet tests have
been completed succesafully.

o Noncredible • Very Unlikely(VU) 0 UnIikeIy(U) 0 Ukely(L) 0 Very Ukely(Vl)
(P<O.1S) (.1SSP<O.45) (.45SP<O.75) (p~.75)

C. Consequence:

D. Risk Level:

(State the COOllflqlJ8f1C811 and quMrIify bBsiII if thlIt MIc comel true without credit for RHS. e-
For opportunities. document /he benefillcost ratio oomperison between /he origlnlJl scope
and proposed opportunity}

Maximum life cycle~ .. CUlT'lIllIIy eatim8ted aI 6 months program delay at $27Ot'yr.

Worst Case Cost Impac;t: $135M Went Cae Schedule Impact: 6 Mols)

o Negllglble(N) • MargIn8I(M) 0 Sigolficanl(S) 0 CrilicaI(C) 0 Crisis(Cr;
(CSO.l) (2sCSO.4) (.sscso.7) (.ascso.91 (c~o.9)

~ Low(L) 0 Moderale(M) 0 High(H) Probability x Consequence = Risk Factor (optional):

isk Handlin!: Strategies:
-HInIi'lg _ HondIng 5nIogy (RHS)~end_ R..... r.-.gt

AlJproach -Cons Rill< Coot - ~Recluoo
e.-."in____--...-___.

Vdy_..-yby~end~d-Nlll'll-...-.

E. R

F. Residual Risk Impact: Cost ConIequenoe;

Schedule Consequence:
$0

o Ma(1)

$66,500.000

3 Ma(s)

MostUkely

$135,000,000 Distribution Selection:

6 Ma(s)

Worst

G. Description of Residual Risk:

H. Triggers:

I. Aftected Work Scope:

J. Additional Comments (optional):

la)'oulll2J: Data EM)' Unclassified ONL Y
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Document Name: Document No.:

Revision No.:

Document Date

Page25 Of

Identification No.:
SWPFlX).{)51

KASE':

Date: 03/0712003

A. Statement of Event

B. Probability:

C. Consequence:

D. Risk Level:

Risk & Opportunity Assessment Fonn

Assessed Element: Salt Waste Processing Facility

Title: Requirements and Standards Change

Category (Optlonat):

Risk/Opportunity Type: SWPF- Salt Waste BOER Level:

Responsibility:
(State Event and Risk/Opportunity)

The cUlTent plan is based on requirements and standards as they are today. These requirements and
standards may change, causing redesign and additional program impacts.

(State the probability and basis that the n'sk/opportunity will come true without credit for HS) P=
NRC Licensing 01 DOE lacilities is no longer an issue. However, changes in requirements and standard-s--­

often occur.

o Noncredible 0 Very Unlikely(VU) <It Unlikely(U) 0 Likely(L) 0 Very Likely(Vl)
(P<015) (15<P<O.45) (.45sP<O.75) (P>.75)

(Stale the consequences and quantify basis if that risk comes true without credit for RHS. C=
For opportunities, document the benefiUcost ratio comparison between the original scope
and proposed opportunity)

9 month delay to final design, 9 month delay to construction.($270M/yr program cost) Additional $10
million cost.

Worst Case Cost Impact: $415M WOfflt Case Schedule Impact: 18 Mo(s)

o Negligible(N) 0 Marginal(M) <It SigniflCant(S) 0 Critical(C) 0 Crisis(Cr;
(Cs01) (.2<C<O.4) (.5sCs07) (.8<CsO.9) (C>O.9)

o Low(l) ~ Moderate(M) 0 High(H) Probability x Consequence = Risk Factor (optional):

E. Risk Handling Strategies'
Risk Handhng

Risk Handling Strategy (RHS) Description and Bases Redu""" IrnoIem ..lion T~
Approadl Prob 00. Resk Cost Sd-.oe (Optional)

A=lpt

F. Residual Risk Impact: Cost Consequence:
Schedule Consequence:

$0
o Mo(s)

Best

$0
o Mo(s)

Most Likely

$415,000,000 Distribution Selection:
18 Mo(s)

Worst

G. Description of Residual Risk:

H. Triggers:

I. Affected Work Scope:

J. Addlltonal Comments (optional)'

layout #23' Data Ently Unclassified ONL Y Date Pmted 03/1612003 11:26'40 AM
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WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOIS
REVISION 1.1

Document Name: [))cument No.:

Revision No.:

Document lllte

Page26 Of

ldentlftcatlon No.:

SWPFOCJ-ffi2
KASEl:

Date: 0310712003

A Statement 0 f EIeIlt:

B. Probability:

Ask & 0pp0ftunIty Aae..".nt Form

A_sed Element: SIIft WasIIJ ProcesaingFaclity

Title: FaJIecI Equipment and Organic W ale DllpOtition

Category (Optional):

R1skJOpportlA1ity Type: SWPF- Salt Was te BOER Level: N/A

RellpOl'lslblllty: EPC Contractor and WSRC Salt Processing Progrcm
(Stale EWlf'It and Risl</Oppottunity)

It is assumed by the PMP that a disposal path br BiIed equipment and orgmic waste wi exist; howeo.er.
no disposal path has been identified.

(State the probability and basis that the risk/opportunity Mill come true Wthout credit for HS) P=
The project does not haw an agani: waste disposition solution. t-bv.ewr. the project is still in the
preoonceptual stage and wi be deIeIoping a method to deal with this material.

o Noncredible • Very UnIIkely(VlJ) 0 Ullkely(U) 0 Ukely(L) 0 Very Utely(VL)
(P<O.15) (.15SP<O.45) (.45SP<O.75) (P;'.75)

C. Consequence:

D. Risk Le-.el:

(State the consequerr:es and qutJtItJfy basis I f that risk ames true Mithout credt for RHS. C=
For opporlunities, document the benefltlOOtIt ratio cotl1parison between the orlgnal scope
and proposed opportlIIity)
This is a project iss ue with negIIgille impact at the progam lelel.

Worst Case Calt ImpIct: Worst Case SchedlE Impact:

• Negligible(N) 0 Marginal(M) 0 SIgnIllcart(S) 0 Critical(C) 0 Crisis(Cr)
(CSO.l) (.2SCSO.4) (.5SCSO.7) (.ascso.9) (C>O.9)

• Low(l) 0 Moderate(M) 0 Hgh(H) Probabity x O:lllsequence =Risk Factor (optIona):

.sk Hard~~ Strategies:
RskHardng

Rsk HIIndIlng Slndegy (RHS) o.c~1ion end S- AIwlI "lid Til
ApproBCh Prob o,ns Rok ea.t SctlecUt 1(01
Accept

E. Ri

F. Residual Risk ImptCt: Cost Consequenotl:
Schedule Olnsequenoe:

[lstribution Selectic

Best Malt LikelY Worst

G. Description of Residual Risk:

Ii. Triggers:
I. Affected WOOl Scope:

J. Additional Comments (optional):

layout 1123: Data Enlly Unclassified ONL Y Dale Prilted: 06109I2003 12:57:05
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Document Name: D:x:ument No.:

Revision No.:

Document 03te

Page 27 Of

Identification No.:

SWPFOO·(Xj5

KASE#:

Date: 03/07/2003

A Statement 0 f Elen!:

Rsk & Opportunity Assessnent Fonn

A55essed Element: Salt Waste Process ing Facility

Title: Hgh Curie Salt Treatment Capacity and Schedule Exceeded

Category (Optional):

RsklOpportunity Type: SWPF- Salt Was Ie BOER Level: N/A

Re!pOnsibility:
(State Event and Risk/Opportunity)
The design baseline br the SW'F conceptual design is tl process up to 1.2Mgal per )ear of high Ci salt solution.
The P~ assumes processing of2.8M gal per ~ar of high Ci salt solution. In addition the assumed s lariJp date is
one )ear earlier in the PMP than the DOE ProjectE>ecution Plan. It wll not be possible to complete Salt Prooessln 9
per tie PMP.

B. Probability: (State the probabitity and basis that the riSk/opportunity wtt come true wthout credit for HS)

Urless action is taken this wiR occ lJ".

o Noncredible 0 Very Unlikely(VU) 0 Unlikely(U) 0 Ukely(L) (i Very Likely(VL)
(P<015) (.15~P<0.45) (.45~P<0.75) (P~.75)

P=

C. Consequence:

D. Risk le-.el:

(State /he consequeoces and qumtify basis if that risk comes true wthaut credt for RHS. C=
For op{XJrtunilies. document the benefiflco'st ratio comparison between the orignat soope
and proposed opportunity)

At worst the program will be extended by greater than 10 years and the planned PMP sa.,;ngs will not be
realized ($6.1 B).

Worst Case Cost Impact: >$6.1B Worst Case Schedule Impact: >10 Yr(s)

o Negligible(N) 0 Marginal(M) 0 SigniflCari(S) 0 Critical(C) a Crisis(Cr)
(C~O.l) (.2$C~0.4) (.5~C~07) (.8~CSO.9) (C >0.9)

o Low(L) 0 Moderate(M) @ Hgh(H) Probabiity x Consequence = Risk Factor (optional):

.sk Hardlin~ Strategies:
Rsk Ha ndIing

Rsk ...ndlingSlralegy (RHS) ~scrl>lion and Bases ~uced ImnIem tation TIC
Approach Prob k;ons Rsk Coot Sclledue (0(

Avoid Expand tho SW~ capabilty to 2.8MgaVyear. TBD
Eva~ate technobgies to prov de addI 0 nal apha and high Q; removal capacity.
Be pedile the ochcdule for startup for SWA'.

E. Ri

F. Residual Risk Implcl: Cost Consequence:

Schedule Consequence:

Ostribution Selectic

Best Mast Likely Worst

G. Description of Residual Risk:

H. Triggers: CO.2 approled for SVVPF design with a capacity less than required to meet PMP capacity baseline br SNPF.

I. Affected WOO<. Scope:

J. Additional Comments (optional):

Layout #23: Data Entry Unclassified ONL Y Dato Pmted: 0610912003 12:57:05
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Dxumenl Name: Document Mo.:

RtMsion No.:

D:x:ument Dale

Page58 Of

identification No.:
FM-~

KASEl:

Date: 0311012003
A. Slatement of E\'8Ill:

B. Probabilty:

RI8k & 0pp0l1unIly~ntFonn
Aaa_d element: !F!:eeel~Mw!:!!!!_!II!!!!i.!tL _
TItle: SaIlISIUC!P Tank UlIIatIon COnIlIcta

Catagory (0ptI0nlIl):

Rill<lOpportunity Type: FM- Feed ManlIgenwnt BOER Le..I:

RelPQnalbilIly: UquId W..~ fJfta f'rcljlId Manager
(Stale EWHlI tnJ ~1c10pp0ttunly1

The PMP assumes uses ofcertain Uy lllnIaI tlr Sf'P. HcMewr,lloee sanw tanks are aticallor
aocel_eel..prooealng. U- of en SPP ... tor purpoeea otler Ilan designated inad'8llenlly
results in a long lerm cIeI8y oflhe SPP.

(State /he probtIbIMy and be84 /Nt~Mkloppottunlly,. _ trw tlithout credit for H» P~

The current proalSS has IlII sY*n pIInr*lg ilWWgII' IllIlnlIInhg lie agreed to assunptions of the
PMP. There is a busiMls __'-"In pIKe to corRl c:henge.

o Nonc:nldible e VfKY UnIbIy(W) 0 U....eIy(U) 0 l.hly(L) 0 Very Like/y(Vl)
(P <0.15) (.15SP<0.46) (.45sPco.75) (P~ .75)

(S/ale /he COfISfItIUfHICN and qlMIIybe84 , tIItt rlIIk comNlIw IIiIhout afHJiI for RH>. C=
For opportun/tIe.. document /he ....oost fIIIIo QOtI.,.Iao.~ /he Of9inal scope
and fIIOPOStId oppottunItyJ
The SPP mission Is slgnllcenly ulendecl. A doIleytor ARP ill buecI on acost of $75M1yr. a deIiIy for the
SPP as a wtlole • baNd on a COIlof~.

Worst ClISe Qlellmpecl: $271* Wentc.. SCheduB Impact: 1 Yr(s)

o Negligible(N) 0 Merglnel(M) • SlgniIcen((S) 0 CltMClII(C) 0 O1sis(Cr)
(C so. I) (.2$e SO.4) (.5se SO.7) (.sse SO-II) (C > 0.11)

Ii 1..Dw(l) 0 Moderate(M) O~) PnIbeIlIly It Coneequence = Risk FlIClOr (oplIonaI):

.sk Handlin! Slralegies:
-1iIodlg Aol< HIId'G 5nlIgy (llHS) 000...... 8101_ AId cod r:=Apptoedl -O>no - Cool -Reduc. _ ... HlWlyolem ,*"lD .-lDIdenlly8nl_...._1I1IJ _ ....

The~'-_reduced, Ilut ........~.......,_.

D. Risk Level:

E. Ri

c. Consequence:

F. Residual Ri~ Impacl: Cost ConHquenoe:
SchedUe~:

Oislribulion 5eIectlon:

Res!

G. Desail>tioo of Resilual Ask:

H. Triggers:

I. Alecled Work Scope:

J. Addllional Comments (oplionaI):
This risk slalemenl addresses the planned SPP~ ofTanks 41.42,48,49. end 50.

layou! 11'23: IloIa enVy Unclassified ONL Y DIlle PINelI: 03I1612OlX1 2:34'29 AI
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Document Name: Document No.:

Re"'si on No.:

Document Date

Page 30 Of

Identification No.:
SWPF()()..(}59

KASEI/:

Date: 03/1112003
A. Sta tement of E~nt:

B. Probability:

Risk & Opportunity Assessment Form

AsSlSsed Eleme nt: San Waste Processing Facility

Title: SWPF Safety Analysis Impacted

Category (Optional):

Risk/Opportunity Type: SWPF· Sat Waste BOER ......... 1: filA

RelPOnsibilily: EPC Contractor and DOE
(State Event andRisk/Opporllllily)

It is assum ed thai SPP facilities have lhe required Documented Safely klalysis (DSA). EIS ting facilities supporting
the SPP haw the reQuired safetyanal~isdocuments but tie S~F is in fle early snges of design and does not

have a DSA If SWPF design chang es that incorporaE DSA controls are made late in the project, there will be cost
impacts and schedule delays to tho SWPF and l1e SPP

(State the probooility and basis that the risk/oppatunity wll come trw .vtllout credit for /-6) P=
The EPC is req,-,red to conduct Hazards Analysis/Safety Analysis early in the SWPF schedoo. While
controls selection and design .vII be completed prior to SWPF construction, fK1al regulator/o~rsight
appro\lll of the contrds is likely to occur late in the project.

o Noncredible 0 Very Unlikely(vU) 0 Un~kely(U) ~ Likely(L) 0 Very Likely(VL)
(P<0.15) (.15<P<045) (.45<P<075) (P>.75)

C. Consequence:

D. Risk Le..el:

(State the consequen;es and qJantify basis if thiI risk oomes true v.itllouf credt for R/-6. C=
For opporflllities. document the benefitJoos t moo com,:arison bell<eErJ the orignal sa>pe
and proposed op(X){/unity)

Late fa:ility design changes resulling from clBnges to controls in the SWPF DSA could resuk in a one
year schedule delay br SWPF and SPP and a progam oost increase 01 up to $270M.

Worst Case Cost Impact: $27OM Worst Case Schedule mpact Yr(s)

o Neg~gibIe(N) 0 Margina~M) li Significart(S) 0 Critical(C) 0 Oisis(Cr)
(C<O.l) (.2<C<04) (.5<C<0.7) (.8<C<0.9) (C>0.9)

o LCM'(L) <i Moderate(M) 0 High(H) Probability x Cor6equence = Risk Factor (optional):

Rsi< Han d1ing
Risk Handing Siralegy (RHS) DescnphO'l and Bases """'CArl T(ad<~

Approach Prob Cons Risk Cost Schedule (Oplo~
Reduce COnduct cady and trequent revie.v 5 d SWW Safety Strategy and Safety Ana~sis U S M $0

hazOKds and cmb'oIs w ith OOEand Dp..J=SB

E. Risk Handling Strategies'

F. Residua Risk Impact: Cost Consequence:
Sch edule Consequence:

$0
o Mo(s)

$68.000,000
3 Mo(s)

$270,000,000

1 Vr(s)

Distribution Selection:

Best Most Likely Worst

G. Descti~ion of Residua Risk: Up to a one year rnlay is possible bU the probability is reduced.

H. Triggers: SignifICant safety arnlysis iss ues are rased durirg design of the SWPF.

Affected Wor1( SCope:

J. Additional Comm enls (optional):

Layout #23: C8la Er1ry Unclassified ONL Y Dale AinlOO. 0510812003 235:22 R,1
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NOTE:The following Risk Handling Summary Table contains information current as of May 2003. This table will be used as a tool to
monitor and report the progress of risk handling strategy implementation, trends in risk status, and changes in risk level for periodic
for Salt Processing Program project management. To facilitate future status and trends, the two columns identified for Risk Level
Previous (MolYr) are left blank. The risk level as of May 2003 is replicated (from the Risk and Opportunity Assessment Form) in
the Risk Level Column.

Risk Risk Title Worst Risk Owner Risk !Risk Risk Handling Approach I Risk Remarks
Number Conse- Level Level !Level Handling Strategy (RHS)

quence Previous !present
Mo/Yr) Mo/Yr)

LCS- Cesium or $810M High DOE Avoid FY03 funded technology development:
00-002 Actinides SPD • Perform saltcake waste • Saltcake Interstitial Fluid Pumping

Exceed LCS characterization sampling and analysis Tests
Limits for Cs and actinides, as required, and • Improved, Selective Saltcake

update WAC. Dissolution Technologies
Implement the best solution(s) from the • Evaluate Downstream Processing
following: Impacts of Sodium Aluminosilicate
• Investigate blending with DWPF (NAS) and Solids Formation

recycle. (Addressed in other Risk • Gibbsite Layer Formation during
Handling Strategies) Saltcake Dissolution

• Consider additional capacity for the • Skid-Mounted Simplified System
SWPF. (Addressed in other Risk (CSSX) for Cesium Removal from
Handling Strategies) Low-Activity Salt Waste

• Investigate at-tank Cesium removal • Small Column Ion Exchange System
and/or interstitial liquid removal Utilizing Crystalline Silicotitanate
technologies. (CST) for Cesium Removal from

Low-Curie Salt Waste

• Modular Treatment of Low-Curie
Salt Waste to Remove Cesium,
Strontium, and Actinides

• Engineered Monosodium Titanate
(MST) for Accelerated Nuclear
Waste Cleanup
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Appendix B - continued
IRisk Risk Title Worst Risk Owner Risk !Risk Risk Handling Approach / Risk Remarks
lNumber Conse- Level L.evel ~evel Handling Strategy (RHS)

quence Previous Present
(Mo/Yr) rMolYr)

SPP- Environmental $270M Low SPP Reduce Action required by owner
00-003 Permitting • Implement a comprehensive (Develop communication plan).

communications strategy for the SPP.

LCS- Cesium Exceeds $25M Low LCS Accept
00-005 0.1 Ci/gal and/or

Actinides
Exceed 99 nCi/g

SPP-OO- Regulators, On July 3, 2003, parts of DOE Order
006 Stakeholder 435.1 dealing with the authority for

Concerns - WIR determining waste incidental to
reprocessing were declared invalid
by the U.S. District Court for the
District of Idaho in the case of
Natural Resources Defense Council
v. DOE, Case No. OI-4I3-S-BLW.
The District Court's ruling is
currently on appeal to the U.S. Court
of Appeals for the Ninth Circuit.
Accordingly, it is not appropriate to
address these types of probabilities or
consequences, nor to undertake a
probability or consequence analysis
of the litigation's outcome in this
document at this time.

ARP- Recovery of $150M Mode ARP Avoid FY03 funded technology
00-008 Tank 48 as a rate • Accelerate development and development:

Feed Tank for implementation of technologies for • Fenton Destruction of
ARP Is Delayed treating at Tank 48. Tetraphenylborate in SRS Tank

48H

• Retrieval and Treatment of
Waste from Tank 48 at SRS

- 74-



WESTINGHOUSE SAVANNAH RIVER COMPANY
RISK ANALYSIS REPORT - SALT PROCESSING PROGRAM (U)

Y-RAR-G-OOOI5
REVISION 1.1

dd' BA,ppen IX - contlDue
IRisk Risk Title Worst Risk Owner !Risk Risk Risk Handling Approach 1Risk Remarks
Number Conse- Level !Level Level Handling Strategy (RHS)

quence IPrevious Present
Mo/Yr) Mo/Yr)

ARP- Reassignment of Sl3M Low ARP Reduce Action required by owner.
00-009 Tank 49 as • Develop the integrated HLW material

Initial Feed Tank balance flow sheet and revise system
for the SI2-S plan to support Tank 49 reassignment HLW System planning group has a

ARP as the SI2-S ARP Feed Tank. dedicated staff which continuously
monitors and updates status, forecast, and
reports at least annually. Direct DOE-SR

, involvement and approval of HLW system
plan.

ARP- Delays to 241-96 $38M Low ARP Reduce Action required by owner
00-010 HARP Startup • Obtain resources to begin design

early.

• Accelerate SI2-S ARP startup.

ARP- ARP Capacity $810M Mode ARP Avoid FY03 funded technology development:
00-011 Ramp Up to rate • Continue R&D of the rotary • Rotary Microfilter Test at Pilot Scale

6 gpm Not microfilter. with Simulated Waste (Complete)
Successful • Investigate other alternatives, such as • Actual Waste Filtration Test Using

241-96 H equipment arrangements or SpinTek Rotary Microfilter
processing improvements to achieve 6 (Complete)
gpm by 4/07. • Development of Rotary Microfilter to

• Develop and implement a contingency Increase Filtration Throughput
plan to achieve the needed 6 gpm. • Alternative Ultrafiltration

Membranes for the SRS Baseline
Process

• Develop and Demonstrate an On-
Line AlphalNeutron Monitor for
Process Application (FY-04)

• Complete Final Design Specifications
for On-line AlphalNeutron Monitor
Deployment in ARP or SWPF (FY-
04)

• Fabricate and Deploy AlphalNeutron
Monitor at ARP or SWPF (FY-04)
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Appendix B - continued
Risk Risk Title Worst Risk Owner Risk IRisk Risk Handling Approach I Risk Remarks
Number Conse- Level Level lLevel Handling Strategy (RHS)

quence Previous !present
Mo/Yr) ItMo/Yr)

ARP- Equipment Not $38M Low ARP Avoid Action required by owner
00-012 Available for • Procure spares at the initiation ofthe

241-96H ARP 2.5 year 241-96H ARP project.
Process

ARP- Actinide and $150M Mode ARP Mitigate FY03 funded technology development:
00-016 Strontium rate • Explore potential for sending higher • Perform MST Test on "Bounding

Concentration actinide concentrations to Saltstone. Waste" (Complete)
High or Low • Verify strontium and actinide removal • Larger-Scale (I OQ-L) MST Test with
MSTOF

OF values for ARP feed compositions Actual Waste (Complete)
through R&D. • Equilibrium and Dynamic Model

Development for MST (MST
Performance Studies) (Complete)

• Determine Optimum Reductant and
Concentrations of Permanganate
Process (Complete)

• Ammonium Molybdophosphate
(AMP) Method Development

• Supernate Sample Analyses

• Monosodium Titanate (MST) Multi-
strike Demonstration

• MST Agitation Studies

• Saltcake Sample Analyses (FY-04)

ARP- 241-96H ARP $150M Low ARP Accept
00-018 Funding Strategy

Spp· Funding $6.18 High ARP Mitigate HLW System planning group has a
00-021 Competition • Request funding to support the dedicated staff which continuously

Impacts SPP program monitors and updates status, forecast, and

• Participate in site budget reports at least annually. Direct DOE·SR

prioritization, planning and change involvement and approval of HLW system

control. plan.
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A,ppendix B - continued
Risk Risk Title I Worst Risk Owner IRisk Risk Risk Handling Approach / Risk Remarks
Number . Conse- Level lLevel Level Handling Strategy (RHS)

quence !previous Present
Mo/Yr) Mo/Yr)

FM- Unavailability of $75M Mode FM Avoid HL W System planning group has a
00-022 Low Activity rate • Modify HLW transfer plan to resolve dedicated staff which continuously

Feed for ARP the priority conflicts. monitors and updates status, forecast, and
reports at least annually. Direct DOE-SR
involvement and approval of HLW system
plan.

SS- Saltstone Vault SI35M Low SS Accept
00-024 Unavailability

SS- Saltstone Mod $45 Low SS Avoid Schedule on track for September 2003.
00-025 Not Complete • Optimize the schedule to meet the

for 0.1 Ci/gal need date. Construction permit approved May 2003.
LCS • Work with SCDHEC to expedite

permit change. FY03 funded technology development:

• Characterize Tank 50 Solids and
Develop Dissolution/Slurry Removal
Procedure (Complete)

• Test grouting of Tank 50 Solids in
Saltstone (Complete)

55- Saltstone Mod S68M Low SS Accept
00-027 Not Complete

for 0.378 Cilgal
LCS
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dd' BAlppen IX - contmue
!Risk Risk Title Worst Risk Owner Risk Risk Risk Handling Approach I Risk Remarks
Number Conse- Level ...evel ...evel Handling Strategy (RHS)

quence Previous Present
Mo/Yr) Mo/Yr)

SPP- Equipment $S40M High SPP Mitigate Action required by owner
00-039 Failure Halts • Perfonn integrated outage planning

SPP Processing for the Salt Processing Program.

• Evaluate the need for an integrated
Salt Processing attainment study with
a focus on defining inter-facility
storage needs.

• Identify and procure critical spares, as
required.

SPP- Material and SSOOM High SPP Avoid Action required by owner. Integrated
00-043 Chemical • Develop an integrated HLW system material balance flow sheet recommended

Balances Not material balance flow sheet for salt in report.
Accommodated processing (SWPF and ARP), which
for the DWPF includes DWPF. FY03 funded technology development:
Interfaces • Evaluate the flowsheet for impact on Evaluate Permanganate Loading in•

the System Plan. DWPF Glass - Phase I: PCCS Model

• Malee appropriate facility design Predictions (FY-04)
adjustments and/or glass fonnulation • Evaluate Pennanganate Loading in
adjustments to accommodate the DWPF Glass - Phase II:
requirements of the flow sheet. Experimental Assessment of

Predicted Properties (FY-04)

• Evaluate Pennanganate Loading in
DWPF Glass - Phase III: Waste
Throughput (FY-04)

SWPF- SWPF Potassium $68M Low EPC& Accept FY03 funded technology development:
00-044 Impact to SPP • Expand ORNL's D-Value Model to

Solvent Incorporate Optimized Solvent and
Extraction Waste Compositions (Complete)
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dd" BA,ppen IX - contmue
Risk Risk Title Worst Risk Owner Risk ~sk Risk Handling Approach I Risk Remarks
Number Conse- Level Level lLevel Handling Strategy (RHS)

quence Previous IPresent
Mo/Yr) Mo/Yr)

SPP- Chemical S200K Low SPP Avoid Action required by owner
00-045 Constituents • Include Saltstone in the integrated

Exceed Saltstone HLW system material balance
WAC flowsheet for salt processing. (See

Risk # 43)

• Test grout fonnulations, if required,
and revise the Saltstone WAC.

SWPF- High Feed >S540M High SWPF Avoid SWPF EPC contractors required to assess
00-046 Cesium and • Verify strontium and actinide and propose process optimization

Actinide concentrations in SWPF feed. opportunities in SWPF design competition
Concentrations (Sampling at $50K per sample, three
to SWPF sampling and analysis of seven tanks FY03 funded technology development:

are planned for in FY-03 and into • Perfonn MST Test on "Bounding
early FY-04) Waste" (Complete)

• Establish an integrated SWPF feed • Equilibrium and Dynamic Model
strategy as input to the integrated Development for MST (MST
HLW system flow sheet (see Risk Perfonnance Studies) (Complete)
SWPF-043).

• Detennine Optimum Reductant and
• Explore potential for sending higher Concentrations of Pennanganate

actinide concentrations to Saltstone. Process (Complete)
• Verify strontium and actinide removal • Ammonium Molybdophosphate

DF values for SWPF feed (AMP) Method Development
compositions through R&D.

• Supernate Sample Analyses
• Optimize SWPF design to maximize

actinide removal capability. • Monosodium Titanate (MST) Multi-
strike Demonstration

• Saltcake Sample Analy"ses (FY-04)
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dd· BAppen IX - contmue
!Risk Risk Title Worst Risk Owner Risk !Risk Risk Handling Approach I Risk Remarks
JIlumber Conse- Level Level !Level Handling Strategy (RHS)

quence Previous !present
(Mo/Yr) Mo/Yr)

SPP· MST Loading $500M High SPP Avoid FY03 funded technology development:
00-048 Impacts Ti • Establish a higher limit for Ti02 • MST Glass Loading Studies

Loading in based 00 the integrated HLW system • Tailoring Inorganic Sorbents for SRS
DWPF Glass flowsheet (See Risk # SWPF-43) Strontium and Actinide Separations:

• Establish an acceptable glass Optimized Monosodium Titanate and
formulation based on higher Ti02.. Pharmacosiderite

• Qualify the glass formulation. • Alternative Technology for the

• Revise the WAC. Removal of Sr and Actinides from

• Explore alternative alpha removal
SRS Low Curie Salt Waste Using In-

agents to eliminate the need for MST
Situ Formed Mixed Iron Oxides (IS-
MIO)

SWPF· Rogue $135M Low SWPF Reduce Interface control documents with SWPF
00-050 Constituents in • Create an interface control agreement EPC Contractors in review for approval

SWPF Feed addressing feed management. May 2003.

• Verify waste treatability by sampling
and analysis of feed staging tank for FY03 funded technology development:

SWPF. • Identification of Organic Compounds
in SRS HLW (Complete)

SWPF- Requirements $4l5M Mode SWPF Accept
00-051 and Standards rate

Change

SWPF- Failed Negli- Low SWPF Accept
00-052 Equipment and giblet

Organic Waste $Not
Disposition Deter-

mined
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dd' BA.ppen IX - contmue
~isk Risk Title Worst Risk Owner !Risk Risk Risk Handling Approach I Risk Remarks
~umber Conse- Level !Level Level Handling Strategy (RHS)

quence Previous Present
Mo/Yr) Mo/Yr)

SWPF- High Curie Salt >S6.IB High SWPF Avoid SWPF capability and schedule to be
00-055 Treatment • Expand the SWPF capability to 2.8M addressed through pending changes to

Capacity and gaVyear. EPC contract.
Schedule • Evaluate technologies to provide
Exceeded additional alpha and high Cs removal FY03 funded technology development:

capacity. • Perfonn 0.1 micron Cross-flow

• Expedite the schedule for startup for Filtration Testing at FRED
SWPF. • Up-flow Moving Bed Crystalline

Silicotitinate lon-Exchange Column

• Develop and Demonstrate an On-
Line AlphalNeutron Monitor for
Process Application (FY-04)

• Complete Final Design Specifications
for On-line AlphalNeutron Monitor
Deployment in ARP or SWPF (FY-
04)

• Fabricate and Deploy AlphalNeutron
Monitor at ARP or SWPF (FY-04)

FM- Salt/Sludge Tank S270M Low SPP Reduce HLW System planning group has a
00-058 Utilization • Maintain the HLW system plan to dedicated staff which continuously

Conflicts continue to identify and resolve the monitors and updates status, forecast, and

conflicting tank uses. reports at least annually. Direct DOE-SR

• The probability has been reduced, but
involvement and approval of HLW system

is still in the very unlikely range.
plan. HLW System planning group has a
dedicated staff which continuously
monitors and updates status, forecast, and
reports at least annually. Direct DOE-SR
involvement and approval of HLW system
plan. Plan revised annually.
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dd' BA~DDen IX - contmue
!Risk Risk Title Worst Risk Owner Risk IRisk Risk Handling Approach I Risk Remarks
!Number Conse- Level Level !Level Handling Strategy (RUS)

quence Previous IPresent
MolYr) Mo/Yr)

SWPF- SWPF Safety $270M Mode EPC& Reduce Action required by owner. Review of
00-059 Analysis rate DOE • Conduct early and frequent reviews of documented safety analysis required by

Impacted SWPF Safety Strategy and Safety DOE 413.3 and project management plan

Analysis hazards and controls with forSWPF.

DOE and DNFSB.

NOTE: Worst consequence values are rough order of magnitude estimates based on potential PMP schedule delays associated with the
worst consequence event for each risk item.

LEGEND: o~ Decreasing Risk 81 Stable Risk 8 t Increasing Risk

Note that risk numbers are not sequential. In the risk identification process, potential risks are initially identified by review of related project
specific risk analysis (see Section 5, References) and by subject matter expertise, Risks which were not validated and were assessed by
team members as not being a program level risk were then deleted. The risk identification numberS are issued automatically by the risk
form application software so as to avoid inadvertent duplication of risk identification numbers.
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APPENDIX C - TEAM MEMBER BIOGRAPHIES
AND MEETING ATTENDANCE

Thomas J. Lex

W. R. Tucker

Mr. Lex has more than 30 years experience in Naval, commercial, and
DOE Complex nuclear and non-nuclear operations, engineering, and
project management. Most recently, and prior to being assigned as a
Liquid Waste Disposition Project Owner in January of 2003, Mr. Lex
served as the Chief Engineer for the Savannah River Site's High Level
Waste Division from January 1994 to January 2003, reporting to the
Vice President and General Manager of the High Level Waste
Division. Position required management and leadership for a
department of over 300 engineers with design authority responsibility
for all division operations. This includes the Defense Waste
Processing Facility, Salt Processing and High Level Waste
Concentration, Storage and Transfer. As design authority for the High
Level Waste Division, he was responsible for technical direction for
all facility operations, maintenance, and capital upgrade projects.
Significant accomplishments included startup and operation of the
largest high-level waste glass vitrification facility in the DOE
Complex, and closure of the first two 1.0 million gallon high level
waste storage tanks in the DOE Complex. Mr. Lex is a registered
Professional Engineer (Mechanical), has a B.S. Degree in Engineering
and an MBA. He has extensive experience in taking projects from the
design phase through startup and into the operations.

Mr. Tucker is the WSRC manager for SWPF support to the DOE with
35 years of leadership in advanced nuclear programs. He has
performed and managed basic research, development, electrical
engineering, computer systems engineering, mechanical engineering,
facilities engineering, security systems engineering, and test
engineering. Management roles in these diverse areas included project
management, program management, laboratory operation, Fast Flux
Test Facility Reactor design and engineering support of operations,
and process development and improvement. He hold degrees in
engineering and physics.
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Virginia G. Dickert Ms. Dickert is the WSRC Closure Business Unit Salt Processing
Program Manager. She has more than twenty~five years experience at
the Savannah River Site in operations, program, and engineering
management at production facilities and high level waste processing
facilities, with increasing levels of responsibility for all aspects of
nuclear facility operations and support. From February 2000 until
recently, she was the Deputy Program Manager for the High Level
Waste Division Tank Farms. Ms. Dickert managed preparations for
waste removal from waste tanks for final disposition including
installation and startup of major facility upgrades. She was
responsible for implementing integrated facility scheduling managing
interfaces across four facilities within the Division as well as
interfaces with three other Site Divisions to enable integration ofall
facility operating and outage planning. She led all technical aspects of
the closure of two high level radioactive waste tanks, the first closures
completed throughout the DOE complex. Ms. Dickert also served as
the Project Engineering Manager for the Replacement High level .
Waste Evaporator. Prior to her assignment in the High Level Waste
Division, she managed operations, maintenance, engineering, and
training for a chemical separations processing facility for recovery of
nuclear radioisotopes from spent reactor fuel. Ms. Dickert has a
Bachelor of Science degree (Summa Cum Laude) in Electrical and
Computer Engineering.

Mark J. Mahoney Mr. Mahoney, a Program Manager, Closure Business Unit, WSRC, is
a senior-level manager with over 22 years experience in nuclear
facilities. Twenty years have been associated with Liquid Waste and
Waste Solidification Facilities. His career includes positions in
operations, engineering, project management, and planning and
scheduling. For the last 4 years, he has been responsible for the
development and maintenance of a consolidated planning document
(High Level Waste System Plan) to ensure an efficient and integrated
planning approach for a $400 million a year program involving six
operating plants. The High Level Waste System Plan is recognized as
the model planning document for other SRS and DOE Complex
programs.
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Robert N. Hinds Mr. Hinds has over thirty years experience in operations and
operations support in U.S. Navy, commercial, and U.S. Department of
Energy (DOE) nuclear facilities. He has experience in operations,
training, health physics, quality assurance, and project / program
management. He has more than II years experience in DOE Nuclear
and non-nuclear facility startup, operations, and operations support,
including 4 years as Quality Assurance program manager during waste
qualification for the SRS Defense Waste Processing Facility and QA
Manager of Tank Farms for the High Level Waste Division; 3 years
establishing the operations unit of the Environmental Restoration
Operations Dept., and 4 years with the HLW Salt Processing Project
as the Operations Director. He served as Risk Manager for the SWPF
technology selection process. He holds degrees in Quality Assurance
and Technical Education, and certifications in boiler and pressure
vessel inspection and testing, and emergency response operations and
management.

T. J. Spears Mr. Spears is the Director, High Level Waste Salt Processing
Division, Responsible for leadership, direction, contract management
and oversight for all aspects of the SRS HLW salt processing program.
He is also the Federal Project Manager for the Salt Waste Processing
Facility Project. Mr. Spears has over 12 years progressive DOE
experience in a variety of program areas, including: nuclear and
industrial safety, conduct of operations, project management, technical
assessment, laboratory institutional management, infrastructure,
financial management, and technology development and transfer. He
has nine years progressive naval nuclear propulsion related
engineering, project management and nuclear systems/facility design,
development and startup experience in naval shipyards and ship repair
facilities. Mr. Spears is a registered Professional Engineer, has earned
an undergraduate engineering degree (High Honors) from the
University of Florida and a Master of Engineering degree from the
University of South Carolina. He is a qualified Engineering Duty
Officer in the U.S. Navy Reserves.
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Carl A. Everatt Mr. Everatt, is the Director, High Level Waste Operations Division.
As Director ofHLW Operations supervised the Facility
Representative (FR) oversight ofDWPF, Tank Farm, ETF, Saltstone,
and CIF operations. As Director ofthe Reactor and Spent Fuel
program he supervised the initial FRR fuel receipts into the US as part
of the non-proliferation objectives and the deactivation ofthe SRS
Reactors. As Deputy Director of Reactor Operations supervised the
FR oversight of the K-Reactor Restart with primary responsibility for
the Peer Evaluation process utilized to certify reactor operators and
supervisors. As a Nuclear Safety Engineer he was responsible for
evaluation of Safety Analysis reports and proposed changes, field
oversight of L-Reactor renovation and restart, and perfonnance
reviews of all 4 operating production reactors. As a field engineer for
CE was responsible to review system readiness for turnover to FP&L.
He is a graduate of the University of Florida, with a as degree in
Nuclear Engineering.

Douglas E. Hintze Mr. Douglas Hintze, the Director, High Level Waste Program
Division, is responsible for overall planning and program management
for HLW programs including tank fanns, tank. closure, and other waste
management facilities; project management of Ill.W projects with the
exception of the Salt Waste Processing Facility Project, and; resource
management for Ill.W programs including budget and contract
performance. Previous responsibilities included overseeing project
engineering (design, construction and start-up) activities for waste
management facilities, including a hazardous waste incinerator,
nuclear waste evaporator and waste pumping transfer stations. He also
served as Technical Advisor to the Savannah River Operations Office
Manager providing independent assessment, advice, and solutions
relative to complex operating problems and issues associated with
SRS operating facilities and programs.

Kurt Fisher Mr. Fisher is the headquarters program manager within the Office of
Project Completion for the Savannah River High-level Waste
Program. He has over 20 years experience in contracting, project
management, and construction management in various positions
including project engineer, project manager and program manager.
Mr. Fisher joined the Environmental Management Program in March,
1992, and held program manager positions within the Office of Waste
Management Projects until 1995 when he joined the Office of Eastern
Operations to work with the Savannah River High-level Waste
Program. He is a graduate of the University of Pittsburgh, with a
degree in Engineering.
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Appendix C - continued
M f AU dee 102 en ance

Name Organization 3/3/02 3/4/02 3/5/02 3/6/02 3nJ02 3/10/02 3/11/02

Robert N. Hinds WSRC/CBU/SPP X X X X X X X

DOE-
Douglas E. Hintze SRJAMHLW/PD X X - - X X ·
Thomas J. Lex WSRC/CBU/LWD X X X X X X X

Virginia G. Dickert WSRC/CBU/LWD X - X - · - ·
W. R. Tucker WSRC/CBU/SPP X X X X X X X

DOE-
T. J. Spears SRJAMHLW/SPD X X X X X X X

DOE-
Carl A. Everatt SRJAMHLW/OD X X X X X X X

Mark J. Mahoney WSRC/BCU X X X - · X X

DOE-
Vickie B. Wheeler SRJAMHLW/SPD X X - - · · -
Eric Runnerstrom MPR X X X . · - -
Paul Moore MPR X X X . · · ·
Wayne E. Koszegi BNFL X X X X X X X

Harish S. Amin WSRC/CBU/SPP X X X X X X X

Mary Alice Nadeau WSRC/CBU/SPP X X X X X X X

WSRC/System
Valerie F. Perella Eng. X X X X X X X

Renee H. Spires WSTC/CBU/SPP X X

Kurt Fisher DOE/HLWOD X X X X X X X

Harry Harmon PNNL - X . X X · -
Joe Carter WSRC/BCU - - X X - - -
George Matis WSRC/CBU/LWD - - X X X · ·
Stephen G. Phillips WSRC · - X - · · ·
Jack Kasper PARSONS - . X X · · ·
Richard C. Smalley PARSONS · . X - - · ·

DOE-
Larry Ling SRJAMHLW/PD - - X - - · -
Gary Howard PARSONS - - X X X · -

DOE-
Bill D. Pearson SRJAMHLW/SPD · - - X - · -
J. F. Ortaldo WSRCIWD Engrg - - - X - · -
Seth Campbell CBU/SPP - - - X - - -
Samuel Fink SRTC - - - X - · -
Dennis G.
Thompson WSRC/CBU - - - X - - -
Hank Elder WSRC/BCU - - - - - X -
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