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This is in response to your letter dated July 8, 1999, which transmitted
.your staffs issue report dated June 15, 1999. The Department remains
committed to meeting the November 2000 fuel movement date and a swift, safe
completion of the Hanford Spent Nuclear Fuel Project (SNFP). This was
reemphasized recently in Revision 1 of the Implementation Plan for the
Remediation of Nuclear Materials in the Defense Nuclear Facilities Complex
(Recommendation 94-1) which was conditionally accepted by the Defense
Nuclear Facilities Safety Board on January 28, 1999. The response to your staffs
issue report is summarized in the enclosure.

An independent team of experts conducted an extensive review of the SNFP
during the month of May 1999 to evaluate whether the project has a sound
technical, cost, and schedule basis (copy enclosed). The Review Team concluded
that a strong and effective management team is in place, that considerable
progress has been made in baseline management and project controls, and that the
cost baseline is achievable. There are, however, significant schedule risks. Our
assessment is that the contributing issues are within the control of the project
management team and a concerted effort is being made to resolve them
expeditiously in order to meet the November 2000 fuel movement date.

I am encouraged that the SNFP is in constant communication with your staff
through weekly teleconferences, periodic video conferences, and meetings at the
site. This close communication should ensure that your staff is kept intimately
informed not only on project accomplishments but also on current and emerging
technical issues and their resolutions. Thisfonn of communication benefitted
SNFP.
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The Department appreciates the Defense Nuclear Facilities Safety Board's
continued interest in the Hanford Spent Nuclear Fuel Project. We will
continue to keep your staff informed of the Project status. If you have
any further questions, please contact me or have a member ofyour staff
contact Randall Kaltreider of my staff at 301-903-4259.

Sincerely,

IJ"'A~ Carolyn L. Huntoon
U-- Assistant Secretary for

Environmental Management

Enclosure

cc:
M. Whitaker, S-3.1
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South Loadout Pit Cask DropTOPIC:
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Issue: An independent review of the Cask Drop calculations detennined that an unrestrained (;(> ....
drop of the Multi-Canister Overpack (MCO) cask into the SLOP would damage the floor-to-wall 'Ili()

joint, resulting in unacceptable high basin water leakage rates.

Status:

Initial Approach: An expedited review ofp'ossible solutions to this problem led to two parallel
paths: (1) conduct a probabilistic risk assessment to ascertain whether a cask drop would or
would not be a credible occurrence and (2) modify the design of the Cask Loadout System
Immersion Pail Structure to mitigate the consequences of a drop through a combination of
hydraulic damping and impact absorption. DOE directed the contractor to proceed with the
modified design option.

The conceptual design of the modified Immersion Pail System (IPS) has been completed and the
definitive design is expected to be completed by end September 1999. The modified design will
resolve all the technical issues identified by the DNFSB staff.

Current Position: Recognizing that the design modification, if implemented, would consume
almost all the schedule contingencies that were built into the baseline, the Spent Nuclear Fuel
(SNF) Project was considering, as an alternate, a risk-based approach. The contractor has
evaluated the potential initiating events associated with the drop scenario and has proposed
corrective actions and emergency response measures that would allow acceptance of the risk.
These include:

• install approximately 5 inches of crushable foam in the bottom of the load out pit to
mitigate low drops;

• complete a fault tree analysis and make additional improvements in defense-in-depth
features, procedures, training, conduct of operations, etc. in order to minimize the
probability of a drop; and

• ensure a standby emergency plan and capability are in place to stop any potential leakage
immediately following a drop.

The contractor is planning to contract with the Navy Crane Center of Excellence to obtain advice
on any additional preventive or mitigative measures that could be adopted.

The DOE has accepted the alternate proposal for the K-West Basin and is currently reviewing the
path forward for the K-East Basin. The local and State regulators have been briefed and their
concurrences have been received for the K-West Basin. This decision will restore part of the
schedule contingency and strengthen the prospect of meeting the November 2000 start offuel
removal commitment.

Note: The modified IPS design will be completed as planned and maintained as a backup.

TOPIC: Safety Analysis Report (SAR) Preparation
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Issue: The Safety Analysis Report development and approval have fallen behind schedule. The
delay in resolving technical issues, completing the various analyses in a technically acceptable
and timely manner, and other quality and process related issues have been some of the
contributing factors. The current situation has been recognized as one that has the potential to
impact the Project schedule. Additionally, the delays in safety analysis documentation could
negatively impact procedure development, training, and operational readiness review
preparations.

Background: The risks associated with the conversion of phased SARs to final SARs were long
recognized. However, the Project pursued the phased SAR approach to support the "fast-track"
classification of the SNF Project without enforcing appropriate risk management measures.
Additionally, the process of conducting safety analysis and design/engineering in parallel
contributed to inconsistencies between the SARs and design documentation for the Cold
Vacuum Drying Facility, Multi-Canister Overpacks and the Canister Storage Building. The lack
of adequate quality checks as well as deficient interface with relevant documents caused other
content related problems. The above conditions presented a significant challenge to the SAR
developers and those organizations engaged in the review, comment resolution, and approval
process.

Status: The Project has initiated a number of measures over the past six months to re-engineer
the SAR development, review, and approval process. These include organizational realignments,
process enhancements, and quality improvements.

Changes have been made in the contractor's organization as well as DOE-RL's SNF Project
organization to assign dedicated positions with specific responsibilities that will be focused on
bringing the SARs to a satisfactory closure: The contractor has brought in Westinghouse Safety
Management Solutions (WSMS) to coordinate the SAR effort and provide assistance in the
strengthening overall management in this area. WSMS has previously provided similar services
to Savannah River and Hanford and has extensive experience in integration of engineering and
design, and SAR development, review, and approval processes.

A senior management oversight board has been established to provide a mechanism for
facilitating resolution of SNF Project issues. The SAR review expectations have been clearly
established and communicated and the interface between the design team, the SAR development
and review groups, operations, and project management have been signi ficantly strengthened.
The FSAR schedules have been revised by breaking the logic tie between the DOE-RL Safety
Evaluation Reports (SERs) and procedure development and training. This will enhance the
activities associated with procedure development, personnel training, and preparations for
Operational Readiness Reviews/Assessments.
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TOPIC: Quality Assurance Requirements for The MCO

Issue: Applicability of the Quality Assurance Document (QARD), RW-0333P, for the Hanford
Spent Nuclear Fuel Project has not been fully established and, consequently, its implementation
has been inconsistent. The QARD, developed by Office of Civilian Radioactive Waste
Management (OCRWM), is intended to apply to disposal of DOE spent fuel and high-level waste
in the proposed geological repository at Yucca Mountain. The procurement contract for the
Multi-Canister Overpacks (MCOs) has recently been issued and the fabrication of the associated
Fuel Baskets is expected to begin in a few months time. The question has been raised as to
whether the QARD should be enforced for these procurement/fabrication activities and, if
enforced, what benefit will be derived, and its impact on the Project cost and schedule.

Status: From the beginning of the Project, it has been an SNF Project policy to avoid actions that
would prohibit possible final disposal of the Hanford SNF to a geological repository.

The MCOs are being procured to the requirements of the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code, Section III (N-Stamped). It has been
verbally agreed to by OCRWM that the Quality Assurance requirements of the above referenced
Standard are equivalent to the RW-0333P. This agreement is based on the understanding that the
Project will implement appropriate measures to ensure that the selected supplier implements its
Quality Assurance program.

The Project has proposed to adopt the Code of Federal Regulation 10 CFR 830.120, Quality
Assurance, for tl)e fabrication of the Baskets. The Office of Environmental Management (EM)
and OCRWM have raised the question whether the Baskets perfonn a safety function and, if so,
should they be governed by RW-0333P in order to comply with the Project policy as stated
above. The Project believes that the assumptions for criticality control as reflected in the current
analyses have significant built-in conservatism and a more realistic analysis would most likely
demonstrate that even under the worst condition the Baskets do not serve a safety function. This
approach is presently being discussed with EM and OCRWM and a decision whether a new
analysis would be needed for resolving this issue is expected shortly. Every effort will be made
to ensure that the November 2000 start of fuel removal date is not be impacted by the resolution
of this issue.

TOPIC: Defective Welds in Integrated Water Treatment System
(IWTS) Piping

Issue: On May 27,1999, the SNF Project identified a welding problem with the IWTS piping.
Following this discovery, the ongoing installation activities associated with the IWTS were put
on hold to detennine the full extent of the problem.

Status: An extensive program was instituted to inspect all welds in the installed piping sections
and in the piping sections that had not been installed. The noted imperfections were recorded on
non-confonnance reports and repairs were made where appropriate. An independent team of
experts, in accordance with the provisions of applicable piping code (ASME B31.1),
evaluated those imperfections which were not repaired and, detennined them to be acceptable.
The remaining installation activities were completed in time to meet the non-enforceable Tri
Party Agreement Milestone for completing construction ofK-West IWTS by June 30,1999.
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Chern-Nuclear (CNSI), the prime vendor, is completing a root cause analysis associated with this
finding. The welding was perfonned by Carolina Fabricators, a sub-vendor under CNSI.

The other equipment supplied by Chern-Nuclear (CNSI) was procured under ASME Section VIII
(Vessels) program. The vessels, including the knockout pots, filter vessels, and settlers were
inspected during fabrication by CNSI and Fluor Daniel Hanford (FDH) source inspectors. The
inspection included welding procedures and processes, materials and dimensions, and
verifications of welder certifications. Deficiencies noted during these inspections werc
documented and reworked, repaired, rejected, and/or accepted as is, in accordance with the
supplier's or FDH corrective action program as applicable. Upon delivery to the site, receipt
inspections were also perfonned on each vessel by FDH and site Acceptance Inspectors and
found acceptable.

TOPIC: Fuel Retrieval System (FRS) Primary Cleaning Machine
(PCM)

Issue: Delay in the delivery of the Primary Cleaning Machine (PCM) threatens the completion
of the FRS installation at the K-West Basin. The PCM, a newly designed and one-of-a-kind
equipment, was scheduled to be delivered to the site by April 30, 1999 to support a July 31, 1999
completion schedule for the construction and installation of the K-West Fuel Retrieval System.
However, during the acceptance testing at the factory, the PCM wash basket split-bearing failed
repeatedly as a result of excessive wear and galling.

Status: An independent team was assembled to analyze the original design and recommend
modifications to resolve the problem. This team reviewed the existing PCM bearing design and
test data, identified fundamental design problems, developed a modified split-bearing design
(hybrid journal), and recommended a phased testing program to validate the redesign. These
recommendations have been accepted and the original requirement to have a split shaft (a
stainless steel screen drum) design, which contributed to the excessive wear and galling of the
bearing, has been accommodated in the new wash basket and bearing design. The design
changes reflect features of a fuel washing machine design that has been operating successfully at
a Sellafield plant. Elements of the new design are as follows:

• DEVA metal surface in bearing cups (sintered metal with 6% graphite)

• Full journal at the drive peg to eliminate forces acting on basket halves and

• Split-journal inboard to allow a lower basket to be removed.

The PCM bearing design modifications and the factory acceptance testing were completed and
the new PCM was delivered on August 30, 1999. The PCM will be installed in early September
1999, to support the September 27, 1999, revised schedule for completion of the FRS
installation.
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TOPIC: Design and Design Review

Issue: Following the recent issue associated with failure of the PCM, as originally designed, to
pass the factory tests, a generic issue has been raised related to the quality of original design
effort and the level of independent design review.

Status: Considering that all major equipment has been designed and delivered and installed or is
in the process of being delivered and installed, the Project is formalizing plans for a phased start
up initiative which advances several FYOO and FY01 activities into an early FYOO time fTame.
The DNFSB members were briefed on this initiative during their trip to the site in July 1999.
Among a number of significant benefits, this initiative is aimed at testing out equipment and
processes under actual conditions which will allow early identification of problems, if any, and
implementation of any modifications to support the Project schedule.

Additionally, a baseline change request for assessment of design verification was approved on
July 14, 1999. The assessment will cover each sub-project under the Spent Nuclear Fuel Project
and is intended to verify that all design reviews have been performed consistent with
procurement requirements. Specifically, the assessment will address the following steps for each
sub-project:

• verify that sub-project functions and requirements are satisfied;
• verify that design baseline documents are defined and under configuration management;
• review upper tier requirements and design verification documentation to assess the

overall adequacy of the sub-project design verification activities; and
• perform reviews, as necessary, to provide confidence in the adequacy and technical

quality of design and verification/validation activities.

The above assessments will be completed prior to the issue of the appropriate safety evaluation
reports.

TOPIC: FRS Load Cells

Issue: During a review by the Board's staffof the FRS design, the Project was unable to provide
justification for the deletion of load cells previously identified as necessary to verify scrap and
fuel weights in the loaded baskets. This information may be needed to provide material
accountability and to ensure that the reactive surface area is bounded by the safety analysis.

Status: The FRS Telescoping Stiff Back (TSB) Grapple System is utilized to transfer loaded
fuel and scrap baskets from the K-Basins into MCa baskets. The design of this Grapple System
has always included an integral load cell that is accurate to +/- 0.5%. In addition, calibrated test
weights are provided in the process table to calibrate the load cell as required. The TSB grapple
provides a local and remote read out for the load cell indication.
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TOPIC:

Issue:

Other Design Issues

(a) While the Cold Vacuum and Drying (CVD) sub-project indicated in February 1999 that it
will upgrade the ventilation system fan and power supply to meet safety-significant
requirements, the Project had not identified the installation location for the stand-by diesel
generator as of May 1999.

(b) The CVD review team identified inconsistencies in the ventilation design and design
documentation needed to support the issuance of air quality permits.

(c) The CVD review team identified the need to conduct reliability, availability, and
maintainability analysis for the CVD to verify that the operational requirements for throughput
during the processing campaign can be met.

Status:

(a) On May 26, 1999 the CVD project approved the Design Change Notice (DCN) that added
the standby diesel generator to the facility design. This DCN was incorporated into the CVD
FSAR prior to submittal to DOE for review and approval. The generator will be located
approximately 100 feet northwest of the CVD building.

(b) The inconsistencies between the design of the ventilation system and the associated design
documentation are being corrected. A Notice of Construction for the CVD was approved by the
Washington State Department ofHealth (WDOH) and an update was submitted to the WDOH on
June 15, 1999.

(c) The project has implemented the following measures to ensure that the reliability,
availability and maintainability of the CVD facility are consistent with the throughput
requirements:

• Although the CVD has a limited operating life requirement of three years, most of the
. equipment was designed with a lifetime of at least 10 years. In addition, component
selection included buying reliable parts from qualified vendors with high quality
industrial standards and good reputation. NQA-l quality programs were also imposed, as
required, on the off-site fabrication vendors.

• The operating environment of the CVD is relatively mild with low radiation doses
anticipated. The facility was designed in a way that equipment can be easily removed
and replaced.

• Where the process is critical or for items that need higher maintenance, redundancy is
provided even if not required by the safety analysis.

In addition to the normal design, testing and validation process that any sub-project of the SNF
Project goes through, the CVD has conducted a comprehensive (more than a year) testing
program, First Article, of the process equipment. The First Article Testing program helped the
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helped train operators, validated the assumptions on drying performance and the ones used by the
thermal analysis models.

The spare parts list for CVD will be based on input from the First Article Testing lessons
learned, the start-up testing program, Vendor's recommendations, and considerations affecting
reliability, availability and maintainability found in previous Failure Mode Effects and Criticality
Analyses including off-normal analyses conducted by the project with input from Engineering,
Safety and Operations.

TOPIC: Funding for Rescheduled Activities & Overall Impact on Project

Issue: Project activities are increasingly being rescheduled to future dates, sometimes into the
next fiscal year, using deviation notices to resolve technical issues and support other critical path
activities. There is a concern that these activities may not be fully funded in the out years and
may have a negative impact on the overall project schedule.

Status: Due to constraints in the FY 1999 SNF Project funding, some work activities have been
moved into FY 00. A number of schedule and work adjustments had to be made also to resolve
the technical issues that came up during the current fiscal year. These adjustments were made to
ensure that the November 2000 start of fuel movement date is maintained. The contractor has
made and continues to make considerable progress in the area of baseline management and
project controls and it is fully expected that these rescheduled work activities will be conducted
within the FY 00 budget.
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ES-IBa~eline-Review ofthe Richland Spent NuClear Fuel Project

Specific, notable risks'that may affect the November 30,2000 milestone, and the recommendations
for addressing those risks, are summarized below.

• A strong and effective DOE and ,contractor management team is in place;

The Review Team concluded that:

• Considerable schedule risk is present, especially in meeting the November 2000 commence
fuel retrieval date, since there is no schedule contingency remaining.

EXECUTIVE SUMMARY

• The cost baseline of $1.72 billion is achievable, assuming there is no significant extension
of the overaI! project schedule; and

The purpose of the review was to assure that the project has a sound technical, cost and schedule
basis, and a high probability of success. The review focused on the progress in implementing the
new resource loaded critical path schedule, and the management team and controls established by
the DOE Richland Operations Office (DOE-RL) and Fluor Daniel Hanford (FDH) to manage to
project The scope of the review included the project cost, schedule, technical scope, management
and associated project risks. The high-level technical approach was not a part of the review because
it had been previously addressed. '

• ' Considerable progress is evident in the area of baseline management and project controls;

An eighteen member team conducted the review at the Hanford site from May 17 to May 27, 1999.
Members of the Review Team were chosen for ~eir expertise in design, construction, operations,
and management of nucleaf projects ~orldwide.

A baseline review of the Richland Spent Nuclear Fuel (SNF) Project was conducted by the Office
of Project Management at the request of James M. Owendoff, Acting Assistant Secretary for
Environmental Management, Department of Energy (DOE). The SNF Project will move over
100,000 SNF elements (2100 metric tons) from the Hanford K Basins to long-term int~rim dry
storage. The project involves removing the spent fuel from the basins and cleaning the fuel
elements, loading the elements into multi~steroverpacks (MOOs) and casks, drying the elements
in a Cold Vacuum Drying Facility, placing the canis~rs in long term storage in a Canister Storage
Building (CSB),and removing and treating the K Basin sludge and debris removal and treatment.

The total project cost is presently estimated to be approximately $1.72 billion. Several major Tri
Party Agreement (fPA) Milestones are imposed, inCluding ''Initiate removal of K West Basin spent
nuclear fuel on November 30, 2000," "Initiate removal of K 'East Basin spent nuclear fuel on
November 30, 2001," "Complete remQval of all K East Basin spent nuclear fuel on December 31,
2003," and "Complete removal of spent nuclear fuel, sludge, debris, and water at DOE's oK Basins
on July 31,2007."



Risk 1: Safety Analysis Reports

Recommendation

The SNF Project is not prepared to commence operations. Altho~gh this is to be expected given the
current status of the project, significant risks were apparent to thel'Review Team. The Review Team
noted that:

..~.~ .
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I

Transition to Operations

Except for storage at the CSB, the SNF systems and proce~ses will only operate for a period
of approximately three years as opposed to the normal od;erationallife of nuclear facilities.

A graded application of the DOE requirements may be ap~roPriate for the development and
approval of SARs. Such a graded application must address the differences in interpretations
that FDH and DOE-RL have concerning the DOE safeW order. and "Nuclear Regulatory
Commission Equivalency" requirements. .

The risks that exist while the fuel remains in the K Basin~ needs to be balanced against the
safety risks related to fuel removal operations.

Baseline Review ofthe Richlmul Spent Nuclear Fuel Project'..::·, '.'-: ~"d' " • ~:, ': .••.•• :." ','. '.-

Risk 2:

•

• Project components have not yet been operated as afull system. Until such operation begins,
it is impossible to fully envision all potential problems thJit may be encountered during start~
up.

•

, '.

The DOE Project Manager and the FDH Project Director should place special emphasis on the
development and approval of the remaining SAR documents to drsure that these efforts are carried
out efficiently, and are not permitted to delay important project bfforts.

Delays in the development (by FDH) and approval (by both FDH and DOE) of the Safety Analysis
Reports (SARs)' required to complete the SNF Project will ~ave significant impacts on the
development of procedures, training of operations staff, and the stfu"t-up and eventual operations of
the facilities and processes required to move the SNF out of the I). Basins. This Review Team has
not determined the root cause(s) for the problems noted in the SARprocess. However, it is apparent
to the Review Team that the current process is not working in ari! efficient or optimal fashion and,
unless the process is improved, the current schedule is very much at risk. .

•

As the SAR process is evaluated and improved, the following sll?uld be considered:

• . Root causes should be identified, i~cludingcauses that Jflect problems in design, reviews
and verifications, safety analysis, configuration control, ~uality assurance, or adherence to

. ,DOE Orders and requirements.

Re-engineer the SAR development and approval process to increase its effectiveness. This
I . .

recommendation is an ACITON ITEM identified by the Review "Fearn and is assigned to the DOE- -
RL manager for immediate attention and action.



• The Project has experienced difficul~es in recruiting and hiring the staff needed for
operations, and, in the near tenn, to support start-up and the Operational Readiness Reviews
(ORRs).

• The boundaries for the ORRs are not adequately defined. This is potentially a significant
issue given that new systems are being installed in an old facility and integrated with existing
systems and components.

I:,

• The planned durations for the ORRs [and the Management Self Assessment (MSA»), and
corrective actions resulting therefrom, appear too short when compared to the experience of
comparable DOE projects.

Recommendations

.- Develop a comprehensive plan for accomplishing the transition from construction to
operations. This recommendation is an ACflON ITEM identified by the Review Team and
is assigned to the fDH Project Director for immediate attention and action.

Recommendation

Risk 3: Organization Changes

• StreamliIie the hiring process for operations personnel. This recommendation should be
accomplished through the collabOrative efforts of both DOE-RL and FDH management.

ES-3.....

Quality Assurance Standards for Baskets and Multi-Canister Overpacks
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Risk 4:

Disruptions to organizational continuity could impact the ability of the project to meet the November
30, 2000 milestone. The project has experienced significant and repetitive changes to key
management positions in recent years. At this time it appears that a suitable anq qualified team is
in place and stability in the project organization may be more important than changes to address
perceived organizational weaknesses or deficiencies.

Uncertainty related to the applicability of the RW-Q333P Quality Assurance (QA) standard for the
fuel baskets and MeOs could impact procurements and subsequent deliveries of these critical
components. This risk is especially important at this time since th~ procUrement action for the
Meos is now undelWay and an award is imminent. ..If resolution of this issue is not accomplished

Focus on stabilizing the project organization and minimize the affects of organizational changes,
especially for key positions. This should be an overriding objective of both DOE-RL and FDH
management.

• Plan for early fuel movements in the basins in order to ''bum-in'' the systems that will be
used for fuel movement operations. TIlis recommendation should be accomplished through
the collaborative efforts of both DOE's Spent Nuclear Fuels Project Division and the FDH
Spent Nuclear Fuel Project Team.



prior to the contract being awarded, and the direction then differ~ from the assumed basis for the
contract award, there may be significant schedule and cost impacts....

Recommendation

:.J.'
..;-i'

... ~.:

".-:'

I

Resolve the RW-0333P QA issue for the MCOs and fuel baskets1iprior to procurement. This will
require DOE's Office of Environmental Management (EM) to make" a decision, based on the best
available infonnation, and provide appropriate direction to the Pr?ject Team.

!

Risk 5:· Quality Assurance Corrective Actions '. t

The effect of the QA problems identified by DOE, and the likelihood of a resulting Compliance
Order, may have an adverse impact on the project schedule. It is ~ssible that the required corrective
actions may result in delays for various project activities. Ther:e is ~so a risk of delay due to welding
quality issues.

Recommendation

Plan for accomplishing required corrective actions within the ~nstraintS of the current project "
schedule~ FOR project management should identify work-arourlds and cont.iiJ.gent approaches as
appropriate to maintain the current schedule to the maximum ext¢nt possible.

Post-2000 Risks

Baseline Review ofthe Richland Spent Nuclear Fuel Project" .

Recommendations

Finally, the Review Team wishes to thank aU SNF Project ~J."sonnel for their cooperation and
" h ." "

openness that helped to make this review a success. It is believed that implementation of the

recommendations resulting from ibis review shoUld enhance !hi possibility for project s~ccess:._

ri
"

Enhance the planning (and level of detail thereof) for those project activities required after
the November 30, 2000 milestone including opportunities!:for both cost and schedule savings
related to sludge removal and disposal operations. The FOR project management team
should begin such planning in the very near term, so as t(} maximize the "usefulness of these
plans.

Re-examine the overall system RAM and operational efficiency. The SNF Project team
should consider augmenting system capability where apprbpriate and pOssible if such a need
is identified by the RAM analysis.

•

•

" In addition to the above risks that may impact on the November 3ci, 2000 milestone, there are many'
risks and uncertainties that could affect the project's ability to IFomplete all fuel movements by
December 2003 as required by the TPA. These include the implementation of a first-of-a-kind .
system on a production basis, the radiological conditions in K Edst Basin, the unproven design for
the water treatment system, and the Reliability, Availability, ~d Maintainability (RAM) of the

" I".

overall system. "



1.0 Introduction

1.1 Background

On the DOE Hanford site, a large inventory (2100 metric tons) of special nuclear materials in the
form of SNF resides in the K East and K West fuel basins located within a few hundred yards of the
Columbia River. The K Reactor's basins were designed and built in the early 1950s. Their
structural integrity is in question and a breach in the fuel basins could lead to radioactive
contamination of the Columbia River.

.1

~
~--~-

1.2 Charge to the DOE Committee

The Richland SNF Project is scheduled for completion in FY 2007 at a total estimated cost of $1.72
billion. It will result in the dry storage of SNF, currently stored in the K Basins along with
miscellaneous fuel stored at other Hanford locations, in a newly designed CSB, located on the
Hanford plateau in the 200 East Area. Enforceable milestone M-34-16 calls for the initial removal
of K West Basin SNF by November 30, 2000.

Since the approval of the project, there has been a change in prime contractors and major
subcontractors at Hanford, along with a shift from a Management and Operations (M&O) to a
Management and Integration (M&n acquisition strategy. This change in management approaches,
coupled with designing, constructing, and eventually operating a fIrst-of-a-kind, one-of-a-kind
project, resulted in substantial schedule deferrals and increases in total estimated project costs. As
a result, there have been numerous project reviews and assessments to recommend changes in the
manag~ment processes and to revise the project costs and schedules.

I
I.
I
I

I-I. - '-' _. ~ .
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On April 26, 1999, James M. Owendoff, Acting Assistant Secretary of Energy for Environmental
Management, requested that the Director, Proposed Office of Project Management (EM-5), organize
and lead an independent EM review of the Hanford SNF Project (see Appendix A). The purpose oj
the review is to assure that this project has a sound technical, cost, and schedule basis, and has a
high probability of success. The charge to the Review Team also called for assessing the
implementation of the new resource-loaded critical path schedule, assessing the management
controls established by DOE-RL and FDH, and assessing site management's ability to manage and
track the project baseline.

The Defense Nuclear Facilities Safety Board (DNFSB) assessed and prepared a report on the large
inventory of special nuclear material and radioactive waste at the U.S. defense nuclear complex.
Their report, DNFSBtrECH-l, Plutoniwn Storage Safety at Major Department ojEnergy Facilities
(April 14, 1994) served as a basis for DNFSB's Recommendation 94-1, Improved Schedule for. .
Remediation (May 26, 1994). This recommendation called for DOE to establish expeditiously a
program to characterize, stabilize, and providefor safe long-tenn interim storage ojthis residue oj
the nation's nuclear weapons program. Recommendation 94-1 was accepted by the Seoretary of
Energy in August 1994; DOE submitted an acceptable Implementation Plan to the DNFSB in
February 1995.

."'... ::',
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1.3 Membership of the Conunittcc.

•

The independent review team consisted of 18 multidisciplinary core members from DOEJEM and .
I ,~

DOE's Office of Environment, Safety, and Health; the Federal/Energy Technology Operations ,i
Center; the Idaho Operations Office; the Oakland Field Office; :and private sector contractors. : .~.:

Appendix B contains individual core team members and.brief bipgraphies'of their backgrounds'
I.. .?,

related to this review. The team consisted of specialists with the following expertise:

• Cost and schedule experience on complex engineering: projects and nuclear facilities
including SNF handling processes..

• Experience in SNF handling systems, transportation syste~, and storage/disposal facilities ..

Nuclear operations and facilities startup experience.

• Project risk factors evaluation including perfolIDance, fin~cial and regulatoryfactors:

•

•

•

1.4

QA implementation on major nuclear projects.

Safety Analyst experience in major nuclear construction and operating facilities.

Major project management experience in the private sJtor and/or DOE nuclear design,
construction and operating experience. I • •

The Assessment Process .

The baseline review was organized around two types ofsub-~~,: six system/component-specific.
sub-teams directed toward selected work breakdown structure MS) activities and six cross-cutting" . .
sub-teams. The teams and their respective foci are given in Table 1-1. ,..

..
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Table 1-1. Review Team and Members

!iil··
F~'
~L
\1,::
t~"

Sub-Teanls Members

System/Component-Specific Sub-Teams

l. Debris, Sludge and Water Removal Bixby·, Pepson

2. Fuel Reaieval and Basin Modifications Burritt*, Cloud

3. Baskets, Multi-Canister Overpacks, Cask Transportation Gannon*, Lahoti

4. Cold Vacuum Drying System Cloud·, Poor

5. Integrated Water Treatment System Pepson·,Poor

6. Canister Storage Building, Interim Storage Area 200 East, Gupta, Lahoti, Williams*
Operations and Maintenance/Other

Cross-Cutting Sub-Teams

1. Cost Gruber*, Konopnicki**

2. Schedule Klemkowski, Scango*, Gannon, Williams

3. Risk Abell*, Pepson

4. Management and Integration Barry·, Bixby, Konopnick:i**, Scango, Gruber

5. Safety Guzy*, Hsieh

6. QNQC, Operational Readiness Reviews Gannon, Vaughan*
·Sub-Team Leader ··ReView CommIttee ChlUf

,I

i
I
I:
f
I.

I
f

t
I
I
(

r
Each review sub-team met with the assigned DOE and FDH management and/or cognizant project
staff members to review and discuss the overall status and issues for their specific assigned focus
area. Generally, the interviews and document reviews conducted by the sub-teams addressed the
following areas:

•

•

Status of the work activities as related to design, construction, construction testing, pre
operational testing, and operations and maintenance;

Technical and compliance requirements including the status of the Final Safety Analysis
Report (FSAR);

[
;il,.
!~

"1"

.!.

•

• Reasonableness of assumptions regarding the scope of work;

• Integration of work with other systems and tasks;

• Project management;

• Project/systems risks;

• Project/systems readiness reviews;

• Definition of deliverables, completion of specific activities, and alternative approaches and
work-around plans;

Baseline Review o/the Richland Spent Nuclear Fuel Project
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• Evaluation of the project WBS;

• Estimating methodologies used; I-

• Assumptions used to develop cost and schedule baselines;

• Evaluation of the project critical path;

• Perfonnance Management and Control System.

•

•

•

•

Areas of risk and uncertainty in present cost and schedule estimates;

Risks associated with major milestones ~ndriskmitigatiln plans; .

Acqnisition and contracting strategy for major project JtiVities;

Baseline managemeni and change control process; and I

The documents reviewed' and the personnel interviewed are :given in Appendices C and D,
respectively..

.~.
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2.0 Project Overview

The 2100 metric tons of SNF will be removed from the K -West and K East fuel basins and safely
transported to an interim fuel storage facility located in the 200 East Area on the Hanford site. The
Richland SNF Project process is depicted in Figure 2-1.

Figure 2-1.. :Spent Nuclear Fuel Project Process

canister SIorage BuIlding

,"

KBasins

Fuel Retrieval 
System

Brief descriptions of the major systems and processes are discussed below. Photographs and
illustrations of selected process components, systems and facilities are given in Appendix E.

Fuel Retrieval System (FRS)

At the fuel basins, the cap is removed from the spent fuel canisters and the spent fuel is cleaned on
a specially designed and cons~cted fuel" washing station.



2.

3.

Process Staging Area

Spent Fuel Canister Decapping Station (K West only)

4. Primary Cleaning Station

5. PrOcess Table/Secondary Cleaning and MCa Ba~kei.Lo'ad S~tion with bridge-mounted
remotely operated manipulators

6. MCO Basket Queue Station

While most of the fuel is expeCted to be in good shape andwill be.placed in normcil fuel baskets,
some of the fuel will be damaged or broken. That fuel is ~eferred to as scrap and is plaCed in s~ial
scrap baskets.

From the queue, the fuel baskets are transferred into the MCOs.

Integrated Water Treatment'System (IWTS)

This system treats the water generated by fuel cleaning operationsioontaining particulate and soluble
. contaminants by processing through settling tanks followed by sand filter vessels and ion exchange

. modules. The IWTS is comprised of the following process com!ponents: :'. . . .

1. 1bree submerged pumps that take debris and sludge from the. canister d~apping station, the
down draft table, and the primary wash system; , . ,

2. A knockout pot for removal of debris and particulate;

3. Ten settling tanks for removal of sludge;

4. 1bree filter vessels containing sand, garnet,: and coarse dnd to remove particulate material; .
.~ , '.

5. .Three ion exchange :m()dules for removal of soluble contaminants.
. . . . .' . . ./: .

. .' . . . ".

The IWTS will operate at a 320 gallons per minute (gpm) throughput rate.

MCO Loadout and Cask Transportation System

' ..~ .



, '.

3.0 Technical System Evaluations

3.1 Fuel Retrieval and K Basin Facility Upgrades

J.l.l SUmlnary

3.1.2 Technical Scope

The FRS consists of a number of major sub-elements. These include:

There is some concern about the ability to smoothly transition from construction to operation
because of difficulties encountered in hiring operators.

3-1

A stuck. ftiel station;

A primary fuel cleaning machine;

A fuel canister decapper (K West only);

Baseline Review ofthe Richland Spent Nuclear Fuel Project

•

•

•

Currently, the SNF Project expects to complete the FRS in K West in accordance with the baseline
schedule. Modifications to K East, with minor exceptions, are scheduled to begin in FY 2000.

Early on, a decisio~ was made to perfOml the construction and modifications, and subsequently
remove spent fuel from K West first. While this decision may be questioned from the standpoint that
the most degraded fuel is not removed first, it pennits the new systems to be constructed and tested
in a relatively benign environment. Also, the lessons'learned, if recognized and properly applied,
should have a significant positive impact on the cost, schedule, and radiological consequences of
construction and operation in KEast.

Radiologically, the two situations differ significantly. For example, in the areas where some of the
modification work must be perfonned and where some of the operations will occur, the background
general area whole body radiation dose rate in K East is two to 10 times higher than in K West.
CompClf<?d to K West, K East has a high<?r basin water .activity and a higher probability of loose
surface contamination leading to operations in the basin water creating airborne radioactive
contamination.

The fuel retrieval and K Bastn facility upgrade projects consist of essentially similar facility
construction and modifications for the K Westand K East Basins. The conditions in the two basins
differ significantly. K East received spent nuclear fuel from the Hanford N Reactor first, beginning
in 1975. The fuel was placed in open top storage canisters, and significant fuel degradation is in
evidence. K East was not drained and refurbished before fuel storage began, so a ring of cesium
fission product had been deposited as sort of a "bathtub ring" around the pool, although later, the
water level in the pool was lowered and the walls were partially coated with epoxy. The fuel in K
West is stored in closed containers and the basin was drained, cleaned, and epoxy coated before fuel
storage began.

",i,'



• A process table for sorting and reloading fuel;.

• An MCa basket queue;

The basin facility upgrades include such things as potable water upgrades, compressed air upgrades,
K West immersion pail installation and cask fitups, transfer crane upgrades; MCa loading system,'
fire protection upgrades, and the like. . I: .

i· .
3.1.2.1 Fi~dings

Fuel Retrieval System " I, ..""""" "

Except for the manipulator, televisions, and associated control sy:stems, the equipment for the FRS
is not off-the-shelf, but was specially designed and built for tills purpose. The FRS. is a single
production line where thefailure of any piece of equipment can s*ut the line doWn. There' i~ a sp~e
set of manipulators, and there are spare parts for other components, but there are no other entire
spare equipmeut available except for the equipmeut destined fojl installationinKEast.

The FRS equipment appears to be robust and simple in design. Failure ,analyses have been
perfonned, and provisions for correcting failures without removiJg equipment from the basip poo'Is

I '. .

have been made.

•

•

.. .'.; .

A manipulator system, TV cameras, and control equipment; and .... .
. I .., .'. .' ' ...

A telescoping stiffback, an MCO basket stiffback grapple, and an empty MCa basket
grapple. . . .: .

.j

The sorting table, manipulators, television systems, and control"systems have been in operation in
a building in the 300 Area for about a year. This has allowedloptimization of the sorting table

I

design, and "burn-in" of the manipulators and control system. Prior to installation in K We~t, the ,
manipulators were disassembled, inspected, and overhauled.

Operation of the deCapper has been proven underwater at the 3~ Area facility:
. . I,

. I', . ' . .'
The primary fuel cleaning machine, perhaps the most complicated equipment after the manipulators,

~ '. .
is still being manufactured and will notarrive until June 1999. 11;lls machine has experienced some
development problems, and some redesign has been necessary. Cbently,an issue related to beariDg

. h· .

design and wear is being resolved. The machine has been tested' underwater at the manu61cttire~'s

facility.

While FRS components have been operated and tested, the FRS 'has not been operated as: a system
outside the basin.

..
. ....:'.

At present, there are no unresolved safety issues. The final SAR has notbeen submitted hy the
contractor to the government for review.

',;'
;, : .. ,

;;; '.;.<~:~ ..
.,; .. '-:

. ~ '.~.. '.'

~..
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3.1.2.3 Recommendations

,_.
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3. Expedite and monitor modifications necessitated by the cask drop reanalysis in order to
prevent delay in the start of K West fuel retrieval operations.

2. Utilize lessons learned from K West during construction of the FRS and modification of the
facilities in K East. As much prefabrication as possible should be done outside the basin
building.

The more restrictive radiological conditions that exist in K East mandate that lessons learned during
construction operations in K West be analyzed and applied to K East construction.

The technical scope of the K Basin facility upgrades are adequate. The late modifications to solve
the cask drop mitigation issue could potentially delay the start of K West fuel retrieval operations.

K Basin Facility Upgrades

1. Operate the FRS as a system as soon as practical in order to ensure that it operates properly
as a system and to "bum-in" individual components.

Proof of operation of the FRS in K West prior to operation in K East will be beneficial with regard
to cost, schedule, and radiolo~ical considerations. The lessons learned during construction and
installation in K West must be applied to the K East FRS basin construction and operation.

K Basin Facility Upgrades

The technical scope of the FRS is adequate. The fact that the FRS is a single-line operation where
a single failure can intemJpt the fuel retrieval operation mandates that the system be fully tested as
early as possible in order to wring out system deficiencies.

Fuel Retrieval System

All pennits have been issued.

Reanalysis of a cask drop incident showed that assumptions about the strength of the basin wall-to
floor joint were incorrect. This resulted' in design changes and hardware modifications to one
component of the cask loadout system which consumed most of the schedule float through the
beginning ~f fuel offload. .

The K West loading crane was significantly modified and upgraded. It was turned over from
construction to operations before it was thoroughly tested. The crane would not operate properly,
and investigation revealed a hardware problem that had been masked by a software work-around.
The crane has experienced down time in order to remedy the problem.

3.1.2.2 Assessment

.' " Baseline Review of the Richland Spent Nuclear Fuel Project··
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3.1.3 Cost

3.1.3.1 Findings

Fuel Retrieval System

The Tri-Party Agreement date for the.completion of the FRS is July 31, 1999, and'the Baseline
Schedule completion date is July 7, 1999. The project expects to~~e the baseline completion date,
but to do so the work is proceeding on a two-shift schedule, five 9aYs a week, with Saturday work
occurring periodically. This has resulted in higher-than-planned fabrication and instalhltion costs.

K Basin Facility Upgrades

Costs for K Basin facility upgrades are higher than baselined, principally because of the extra efforts
I

and the need to retain craft personnel on-site longer, while the dropped cask mitigation effort is
underway.

3.1.3.2 Assessment
'J

For both sub-projects, the Estimates at Completion (EAC) remain unchanged. This may be
unrealistic for the following reasons: '

• The small amount of work remaining at K West is insuffi~lent to establish enough savings
to recover much of the overrun. ' .'

• The costs for construction and installation in K East may end up being higher than planned
because of the more restrictive radiological conditions.

3.1.3.3 Recommendations

3.1.4 Schedule and Funding

3.1.4.1 Findings

Fuel Retrieval System

" 3-4.'\.

.. ,

Closely monitor the costs to complete the work. in K West. ,Issue aBaseline Change Request
(BCR) as required. ' .

Base~ine Review oftheRichland Spent'NtiClearFuelProject

1.

2. Re-evaluate the cost of performing the same work in KEast.

The FRS has not been operated as a system. Because most of the cemponents are specially designed,
interoperability issues may not surface until the FRS is installed ahd tested as 'a system. The effect
of potential problems on the schedule is not known at this time.



K Basin Facility Upgrades '

• Modifications to the cask handling equipment to ensure that it is adequate to meet established
design requirements of limiting basin damage in the event of a load drop are projected to
consume most of the available float in the schedule.

•

•

Problems with the 32-ton crane, which occurred after turnover to operations, has impacted
its availability and co~ldaffectthe schedule of completion of facility upgrades.

The schedule durations for installation of facility upgrades in K East are similar to K West,
although the radiological conditions in K East are far more restrictive.

3.1.4.2 Assessment ",

•

•

The schedule delays associated With K West Basin facility upgrades may not affect the fuel
movement date of November 3D, 2000~ but there is little float left in the schedule. The
completion of the FRS in K West should meet the baseline schedule date and the TPA
milestone.

The schedule for work on these systems in K East may not be realistic because of the
relatively more adverse radiological conditions.

3.1.4.3 Recommendations
I"

1.

2.

Closely monitor the progress of the activities associated with mitigating .. the cask drop
problem. Promptly initiate corrective ~ction to resolve problems to prevent further delays.

Carefully evaluate (in light of more adverse radiological conditions) the schedules for K East
facility modifications and the installation of the FRS in K East. Apply lessons learned in
K West to KEast.

\IaumllllJ

3.1.5 Management

.3.1.5.1 Findings

There are a number of management issues that affect the completion and operation of these two
systems. In addition to problems relating to SAR approvals and operations staffing discussed
elsewhere in this report, the Review Team has the following concerp,s:

", '.: Baseline Review of the Richland Spent Nuclear Fuel Project ,', ..
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• Radiological conditions in K East could potentially increase cost, extend schedule, and cause
radiological incidents.

• Operation of the FRS has not been ·proven. Some of the FRS components have been
operated under simulated operating conditions.
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• The current baseline schedule provides for overlap betw~n the fuel retrieval operations in
K West and K East.

3.1.5.2 Assessment

The conditions in K East Basin are such that the general area background dose rate is high~r than f~r
K West, and the potential for loose surface contamination andair~mecontamination are higher in
K East than in K West. This creates situations that affect produttivity:" .',. '

,[ , "

• The higher dose rate means that personnel will have to ,be rotated throughout the year as they
receive their maximum allowed annual radiation dose.

•

•

The potential for loose surface contamination means that workers will have to wear anti
contamination clothing. This takes time to put on and JIce off, and is uncolnfortable and
restrictive. Workers will be less productive.

The potential for' airborne contamination means that! the workers will have to wear
respiratory protection during certain operations. This further restricts their productivity, '
particularly in hot.weather.

.~.~.

..\
, ' ,

The fact that workers will rotate from the job as they reach their annual radiation exposure ~t
means that the workforce may be less experienced. This could fJ'rther reduce productivity and will "
enhance the potential for radiological incidents. ' ' "

.'.

" ~:
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Most of the FRS components have been individually tested,: but system t~sting under actual
conditions has not occurred. There has been no opportunity to miin operators on the actu3.J. system.
This training will occur during operational testing.

The current baseline schedule shows about a one year overlap hetween the start of fuel retrieval
operations inK East and the completion of fuel retrieval operations in K West. The total time for
fuel retrieval in both basins is about three years. During the d~erlap,.the operator force for fuel
retrieval and basin system operations will have to be doubled,'an~ the number of operators for other ,',
operations in the SNF may have to be increased. 1bis approach ilicursthe cost of hiring and training
two sets of operators, and raises the question of what to do with ili~ K Viest operators when their task
is finished. I' .' .

t '
The current approach is to have each basin supply one loaded M€O every other day. The remainder
of the SNF system is sized to accommodate one loaded MeO etery day (simultaneous K East and
K West fuel retrieval). If the efficiency of fuel retrieval operati6ns could be increased to the point
that fuel retrieval in K East did not start until the operations in!: K West were completed, the total
number of operator personnel would be reduced and the remainder of the systems would be more
efficiently staffed. '



3.1.5.3 Recommendations

1. Reduce the amount of time a worker spends in the radiation or radiological controlled area
by job planning, prefabrication, and mockup training, where applicable.

2. Review both the skill and radiological training provided to the workforce. Job-specific
radiological training must be provided to the craft workers.

(:1
"1.t.

!\l'u
i71' t

I
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3. Consider using additional temporary shielding where practical.

. ;

4. Carefully consider cost and schedule impacts of the adverse working conditions.

5. Establish "early fuel processing" as a goal. Early fuel movement involves operating the FRS
up to MCO loadi.D.g and will afford the opportunity to train operators on system operation and
to detennine and correct any operability problems.

. .

6. Closely monitor the rate of fuel retrieval after operations begin in K West, and if.practical,
the rate should be increased so that the overlap in fuel retrieval operations is eliminated.

3.2 BasketsIMulti-Canistet OverPack (MCO)/Casks Transportation

3.2.1 Summary

Procurement and acceptance of the MCOs, fuel baskets, and transportation casks are critical to
meeting the November 2000 start date for moving fuei from K West Basin. Since the five
transportation casks have been delivered to the site and are undergoing acceptance testing, the
Review Team focused on the status of the MCO and basket procurements. Particular attention was
paid to the Project Manager's identification and management of risks concerning the procurement,
fabrication, delivery, and acceptance of these critical pieces of· hardware. While the total
effectiveness of managing these risks will not be fully demonstrated until all the MCOs and baskets
are delivered to the project, it is apparent that efforts to date are having a positive affect.

3.2.2 Technical Scope

This technical area includes the following: I

.'"'~•••••••••••••..-_.._----------_..._---------. "" ~"""

• WBS 1.03.01.02.20.18: Cask Transportation System (DesignIModificationlConstruction)
Includes the .acquisition and systems and equipment for five cask/conveyance systems and
the two immC?rsion pailsysterns and MeO loading s~stems. End item deliverables included

• WBS 1.03.01.02.20.17: MCO Acquisition (DesignlModificationlConstruction) - Includes
acquisition of systems and equipment needed for all work activities including definition,
design, procurement: construction, testing, and turnover to operations of the MCO and the
MCO baskets. End item deliverables include MCO fabrication, MCO Topical Safety Report,
Critical Decision 3 for MCO fabrication, and complete fabrication and delivery of all the
required MCOs.

3-7Baseline Review ofthe Riihlimd SpenJ Nuclear Fuel Project ~
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cask/transportation performance' design and perfo~~nce 'testing"cask fabrication,
preparation of the Safety Analysis Report for Packagibg (SARP), and cask operations
• • . . . I

,equipment acceptance testing. '

3.2.2.1 Findings

MCOs and Baskets

Discussions with the MCO and Basket Project Manager revealed t;hat a significant amou~t of effort
has been put forth to reduce the costs of the MCGs and basketsl Since the .expected costs of the

, . l '
required 400 MCOs is $29 million, or approximately $72,500 each, and $27 million for the required
2170 baskets, or approximately $12,442 each, communications rith potential vendors f<?r both is
consideredprudent An example of such communications is the ~ptember 1998 project-sponsored
Lessons Learned session. This session facilitated discussion~ between project personnel and
DynCorp Site Fabrication Services personnel to develop a list bf recommendations and areas of
improvement for the fabrication of the MCG baskets. i .

. . . i . .
DynCorp was contracted in December 1997 to fabricate. 30 MqO fuel arid scrap baskets. These
baskets were to be fabricated to the QA requirements of the Office of Civilian Radioactive Waste

II .' • '

Management's (~RWM's)RW-0333P, Quality Assurance and fequirements Document (QARD),
as well as 10 CFR Part 830.120, the DOE Rule for Quality Assurance. However, a number of issues.
surfaced during their fabrication.' "

. I - '. " .
For example, according to a DOE-RL assessment of the OCRWM. QARD implementation,

. I, • •

DynCorp's implementation of the QARD requirements and 10 CFR Part 830; 120 was unsuccessful:
Areas specifically identified in:· this assessment were nonrnformance identificati?n, the
implementation of resolution processes, and the development an~ maintenance of quality record$.
Also there were two work stoppages imposed by the DOE Accep~ceInspectors for mlJ,terial receipt
and cleaning procedure violations. Finally, the cost for these ~~kets significantly exceed.ed the
budget and the schedule was exceeded by almost two months. . .

As a result of these overruns, and in the interest of producing the next 2170 baskets in a more cost
and schedule-efficient manner, the project determined that a llssons Learned session would be
beneficial. The outcome of the session was significant Approxi~mltely40 recommendations were
identified, as was an overall Action Plan that has resulted in a $10 million savings to the project.

I,

Savings have been realized within three major areas: collar mate~al change, basket ,design changes~

and deletion of a requirement for a closure weld volumetric exafumation. This has resulted in the
production man-hour estimate per basket being reduced from 17~: man-hours per basket to 42 man~
hours per basket. Subsequently, the requirement to meet the OCRiWM QARD was deleted, although
this still needs to be resolved.

A potential issue, discussed at length with the MCG and Basket Project Manager: was whether the
. "MCOs and baskets should be designed and fabricated to the specifications of the OCRWM QARD.

, I . .

The MCO procurement package, now out for bid, requires that MCOs meet the American Society·
of Mechanical Engineers (ASME) Code, Section ill, N-Starnp Jnd Nuclear QualitY Ass'uiance - 1
(NQA-I) industry requirements. The MCO baskets must also m~t'ASME:Secti.6n·mand NQA-l

. ,J.. ... ,-..... .-. :~_ ...._;- .
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but not N-Stamp requirements. Neither is required to meet the OCRWM QARD requirements. The
quality levels for the MCOs and baskets were established based on a number of discussions and
correspondence with the National Spent Nuclear Fuel Program (NSNFP) and OCRWM. For
example, in late 1997 the MCO design was sent to OCRWM for review to detennine if any
fundamentals regarding deep repository disposal had been missed. To date, no response from
OCRWM has been received, although numerous inquiries were made by the site through DOE
Headquarters. Also, two letters from the Richland Assistant Manager for Waste Management in
November 1998, again raised the issue for resolution. The position of DOE-RL in these letters was
that the procurement and fabrication of the MCO does not fall under the quality program specified
in the QARD. This conclusion was based primarily on the fact that the MCO is not on the OCRWM
Q-Listand that the MCOs will be procured and fabricated in accordance with 10 CFR Part 830.120,
as required by the SNF Project SystemslRequirements Identification Documents (SIRIDS), and thus
will meet the NQA-l QA Standards. '

In support of this position, the NSNFP issued a memorandum, dated April 2, 1999, to the OCRWM
QA Manager advising that the National Program supports the project's position that the MCO
Request for Proposal should continue to require implementation of NQA-l and not RW-0333P.
Closure of this issue with OCRWM has not been accomplished.

It was discovered through discussions with OOE-RL and project personnel that a "Team Approach"
has been established for the fabrication of the baskets at DynCorp's Site Fabrication Services (SFS)
,facilities that will directly apply the FDH QA program. This should alleviate a number of QA issues
identified above, such as recordsman?gement and the identification of non-conformances.

However:, there remains the risk ofpro<!ucing the baskets in the SFS fabrication shop utilizing a QA
program that shop personnel are not accustomed to using in a production mode. It was learned that
the SFS shop has traditionally been used for research and development fabrication services and not
in a production mode that is required by the basket fabrication task. In addition, application of a
rigorous QA program such as NQA-l has not been applied at the SFS shop before. Thus, there is
concern as to whether SFS can fabricate some five baskets per day, for 2.5 years, while meeting
NQA-l requirements. There is no history to support that it can. However, the production schedule
is based on a five-day per week, one shift per day operation, so there is room for contingency actions,
if needed, but at a cost' (See Section 9.0, Quality Assurance, for additional discussion on this issue.)
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Also reviewed with the MCO and Basket Project Manager was Fiscal Year Production versus
Funding Profile for the MCOs and baskets. This spreadsheet was generated, in conjunction with
potential MCO vendors and DynCorp, to maximize production of both the MCOs and baskets and
to forecast the budget needs for the procurements. Discussions with the potential vendors resulted
in a forecast of peak production of MCOs of 16 per month and approximately 100 baskets per
month. At these rates the baseline schedule for fuel movement starting in November 2000 can be
supported. However, these production rates require additional funding of $4.5 million (increase
from $6.5 million to $1l.0 million) in FY 2000 with the outyear funding requirements being reduced
proportionally. Discussions with the Manager found that he has prepared a BCR requesting this
additional level of funding for FY 2000. The Project Manager is holding this request until the
FY 2000 budget is better understood.

,,\" .....
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During the review it was learned that the Project Manager was req~ested by DOE-RL to prepare an .
estimate of the cost/schedule impacts of implementing RW-Q333P QARD requirements to the MCOs
and/or the baskets. The results of this review were not available1jfor this report. However, it was.
learned from the MCO and Basket Project Manager that theJ'is confidence that the QARD
requirements can be applied to the fabrication of the baskets ~ith :pnly minor impacts to the basket
production schedule while still supporting the fuel movement mileStone. However, accomplishment

. I

of this will require additional funding in both FY 1999 and FY 2000 (amount not detennined)and
I ..

that the decision to apply the QARD must be made before early July 1999. No additional data were
available for review to support or refute this position.

One final area ofrisk is the expected delay in the final issuance, b~ FDH, and DOE-RL approval of .
the MCO -Topical Report. This report'is equivalent to thd safety analysis report for the
facilities/operations; however, since the MCO is transported thrbugh a number of facilities (e.g.~ .
Basins, CVD, and CSB) the safety analysis is consolidated in this dne report. Approval by DOE-RL,
scheduled for June 24, 1999, is critical tothe award of the'MCO:! procurement, scheduled for July'
30, 1999. Information received subsequent to the site visit indicates that disposition of DOE-RL,
comments by FDH will be delayed almost four months, and willlubsequently delay submission of,

~ .
the report, and approval by DOE-RL by at least four months. This FSAR preparation, review" and '

I. '

approval issue is further discussed in Section 6.0, Schedule and Funding, and Section 8.0, Safety.
, .

! ..... ;:... -. ',:

Transportation Casks

All five of the needed transportation casks have been' deliveF~ to ·the site and are cUrrently
proceeding through checkout and acceptance. Preparation of thb Revision 0 Procedures for cask

I. • -
transport is underway and is scheduled to be completed October 21~ 1999. No issues were identified
during the review of information concerning the casks. '

3.2.2.2 Assessment

The procedurefor fabricating and procuring both the MCOs and tli~ baskets is well defined. Actions
by the MCO and Basket Project Manager to date are noteworthy arid should ensure that quality levels
and delivery schedules for both of these critical items are met. H9wever: with regard to fabricating
the baskets in DynCorp SFS facilities, a fabrication shop with no history of implementing a NQA-I

" -program in a high production mode, there is concern that production schedules and incentives may
override the QA program procedures and instructions. In additi~n,theissue ~f applying the RW
0333P QARD requirements to these items needs to be resolved.IActions by the project, DOE-RL,
and the NSNFP, have not forced resolution of this issue. The project proceeds at some risk with the
procurement of the MCOs and baskets until this issue is resolved.

3.2.2.3 Recommendations

..
".

1. Continue to solicit a position from the OCRWM on t&e implementation of the QARD
requirements on the fabrication of MCOs and/or basketsl) It is suggested that involvement,
by the NSNFP and D<?E-EM Headquarters ~ involved!!to forc~. resolution. The Review
Team supports the project's current QA reqUirements for procunng these products.. '

,Baseline Review ofthe Richland Spent Nudear Fuel Project
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2. Actively monitor the implementation of NQA-l at SFS by DynCorp. While it is believed
the FDH QA program is sound, implementation in a high-production, schedule demanding
environment could force shortcuts and work-arounds that jeopardize the QA documentation
requirements. Monitoring should include active audits and surveillance programs that ensure
NQA-l implementation.

3.2.3 Cost

, ", ,
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3.2.3.1 Findings

The most recent review of the sub-project Basis of Cost Estimate Book for acquiring the MCOs and'
baskets (WBS 1.03.01.02.20.17) and the BCRs for 1998 aild 1999, found consistency with the
baselines being managed by the manager. The total cost for theWBS through the latest BCR, dated
March 16, 1999, is $85.266 million. The "to go"-costs (FY'1999 through FY 2003) total $71.336
million, or approximately 84 percent This includes approximately $29.96 million for the fabrication
of the MCOs and $26.66 million for the fabrication of the 'baskets.. The balance of the $71.34
million is for Title ill design, tooling, receipt and inspection services, the MCO Topical Report,
project manage~ent, spare parts, and fabrication support.

3.2.3.2 Assessment

3.2.3.3 Recommendations
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Review of the Basis of Cost Estimate for the MCOs and the baskets found it to be complete,
thorough, and well founded. The basis of the estimates for the MCOs and the baskets are derived
from the fixed-price contracts for the three non-production MCOs by Oregon Iron Works and the
30 baskets produced by DynCorp with modifications as suggested by ongoing communications with
potential vendors and DynCorp. The manager of these procurements is commended for his, and his
staffs, efforts in communicating with the potential MCOvendors and DynCorp through such
vehicles as the Lessons Learned session, referenced above. These actions are considered adequate
and appropriate.

Procurement of the MCOs and baskets are being monitored by a detailed Primavera® schedule
system.1 While none of the activities within the WBS are on the current critical path; the delivery of
the MCOs and baskets is being managed as a critical activity by the project management team.
Award of the contract for the MCOs is scheduled for July 30, 1999, with. fabrication to begin
October I, 1999 (FY 2000) and end in September 2002. Basket fabrication is on the same schedule.

. IPrimavera Project Planner is a registe~ed trademancof Primavera Systems, Inc.

3.2.4.1 Findings ,

3.2.4 Schedule and Funding

None. Adequate cost control measures are in place for these procurements.
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As stated above, expected production rates have been discussed lith potential MCO vendors and
with DynCorp (for the baskets). These rates build up quickly, as s~ggested by the vendors to avoid
repetitive shop setup costs, and remain constant through completicl'n of fabrication. As discussed' in

I
Section 3.2.2.1, the continued delay in resolution of MCO Topical Report comments and DOE-RL

. approval is a risk to both procurements. I .

I
3.2.4.2 Assessment i" /f:

.~
As acknowledged by the MCO and Basket Project Manager, the~ are several remaining risks with ~:

the procurement of these items. Obviously, award of the MCO contract within the next two months,: ~

will reveal whether there is a schedule or funding problem. The ~tential schedule problem deals'li
with the production rates assumed for both the MCOs and the baskets. Project control" and I , ;~

procurement action~, e.~., incentive contra~ting, a~ailable to the\:project for the fabrication of ~~.' .:~
baskets at DynCorp m Ric~and should alleVIate deliv~ry ~~ble~~~ for the baskets. 'Ho.wever, a~~t' ~I" ,
of the ''best value," flxed-pnce contract for the MCOs IS nskier With less controls. While the project ,.l .., '

\. ~. • I

has done all it believes can be done to reduce the risks for such a procurement, the risk <of riot 0., .~'~ :, .
II ' . ." , .

meeting production -requirements remains. However, the production schedule for the MCOs',mi ::',': }

approximately one MCO every 11 hours, for 2.5 years, is based on!:one eighf-hoUf shift per day;flve;['~;
days per week. Likewise, as stated above, the production sched;ule for the baskets has room for ,Iii.
contingency actions. Continued delay in the resolution of issu~, and DOE-RL approval; of the:" ~,!.:.
MCO Topical Report is of concern. This is addressed on a projJt-wide basis in Section 6.0. .{

3.2.4.3 Recommendations

None. The MCO and BasketProject Manager has adequate schedule and funding controls in place. ,:

'J,

3.2.5 Management

3.2.5.1 Findings

The management of the procurement of the MCOs and baskets is the responsibility of the MCO and
Basket Project Manager who reports to the Constroction Projects Manager, a direct report to the _.
Project Director. Interviews with the MCO and Basket Projec~ Manager found him to be very'. :~:
knowledgeable and competent about his areas of responsibilitY. Discussions regarding his:~
understanding of the authority and procurement tools aVaila~le to him indicated he is very ~~
experienced in these types of procurements and the potential ri~sks to the overall success ofthe ,r
project. His acknowledgment and concern over such risks as the N-Stamp requirement for the "
MCOs; the potential QA requirements issue; the production rali versus QA requirements for the '~~~
baskets; and the OOE-RL approval of the MCO Topical Report, i~dicate his clear understanding of· :ff
the importaiIce of meeting the delivery schedules and qualityreqJirements for both the MCOs and <';:if

. ", '.Jf

thebaskets.' ,ii:
. .L

3.2.5.2 Assessment

The management of the procurement and delivery of the MCOs' and baskets is excellent.··These-
managers' actions and attention to date have saved time andmon~y; clero:ly the~inten~t?_rt~ntain

. I'. ' ..' .. _. " ....,,~- .. ---:,:
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this level ofattention throughout the procurement and delivery periods. Their attention to the above
described risks should minimize any affect that procurement and delivery would have on the fuel
movement start milestone and the successful movement of the fuel.

3.2.5.3 Recommendations

Continue to actively force 'settlement of the application of the QARD QA requirements on the
fabrication of the MeOs and/or baskets.

3.3 Integrated Water Treatment System (lWTS) t.

3.3.1 Summary

The IWTS is critical to meeting the November 2000 start date for moving fuel from K West Basin.
The water treatment system receives contaminated water from the fuel decapping and cleaning
operations and removes radionuclides and other particulate matter. Since the treated water is
returned to the basin, effective operation of this system.is critical from both a worker safety and
water clarity perspective-the latter, of course, being very important for the operators to observe,
and robotically move the fuel. Under the present project design, any shutdown in the IWTS will
cause the fuel removal process to shut down.

3.3.2 Technical Scope

3-13
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There is a separate IWTS for K West and for K East. The K West installation is scheduled for
completion by June 21, 1999-<::ompletion of K East is scheduled for February 2001 (see Section
3.3.4 for schedule information).

The principal operations of the IWTS are as follows: knockout pot; ten 20-inch tube settlers; sand
fLlters; and the ion exchange modules. A polishing filter design for additional water clarification has
been completed. Ifneeded, this filter would be installed upstream of the ion exchange modules.. .

3.3.2.1 Findings

The IWTS poses a high project risk from an operational perspective (i.e., will the current design
work effectively?) as would be expected from a first-of-a-kind operation with a single failure of any
one of the key components causing a complete system shutdown. Further discussion of operational
risk is provided under Section 3.3.2.

Minimal sampling characterization data exists for the fuel particulate that will be generated from K
West fuel cleaning. The tables in AppendixF provide the contractor's predictions for the K West
water treatment parameters. These estimates are the basis for the K West IWTS equipment design.

Current design specifications require a throughput of 320 gpm, 24 hours a day, 328 days per year (95
percent availability).

Baseline Review ofthe Richland Spent Nuclear Fuel. Project
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The IWTS Project Manager is not aware of any outstanding safety~ncems-ejther the safety issues"

have been resolved or there is an agreed-upon path forward. Ii.' .. ." :. ::
Water treatment, to date, at K Basins has consisted of ion exchapge and sand filters. The settlers
used to remove sludge particles are new unit operations to K BJins \yater treatment. ',',;::

Instrumentation for IWTS does not currently include continuoJ monitoring for water clarity, nor
hydrogen concentrations in vent piping above the tube settlers, ana in the head space above the sand,
fIlters. Conductivity will continue to be used as a surrogate for r~dionuclide concentrations exiting
the IWTS.. I:'

On the final day of the SNF Project review, an issue arose regar1ing weld imperfections in piping,
to be used in the IWTS. Specifically, in making modifications/:to flanged fittings, the contractor
Project Team visually identified several welds that had penetration flaws. The Project Manager had
started the process of questioning the piping supply contractor rblative to the cause of the welding
imperfections, and the implications for the other equipment (inchtding the tube settlers) supplied by
this same fabrication company. To date 35 of 55 welds inspected have been found to be defective.
The impact on the IWTS installation and November 2000 fuJI move schedule is not presently
known.

3.3.2.2 Assessment

"'I''
.",

',~~

'J
.; r.....~

~i~:
,~~'
.~.

" '

The K West IWTS is a high project risk. It is quite possible that operational problems with IWfS '
will delay project schedules and result in higher costs due to rJture needed IWTS modifications.
Specifically, particulate designed to be removed after a few minul~es of retention time in the settlers
may not settle out. If this happens and there are significant mdpunts of sludge, then downstream
sand filters and ion exchange units will plug and/or operate i~efficiently, ca~sing radiation and
clarity problems. Depending on the nature of the problem, the prJposed polishing filter may not help
at all. Smaller particles could worsen the sand filter problem brior to the downstrearri polishing
filter. Back:washin~ to unplug the sand.filters c~ be done; howe,yer, thi~ would intelTIlpt spent.fuel
movement processmg. The current deSign reqUIreS that IWTS 00' operauonal 95 percent of the tune.

, " I '" "

The heart of the problem is that the design specifications'are first-of-a-kind (e.g., the canisters have
I,

not been cleaned before, and the exact type and size of particles that will be generated from the
", cleaning process is far from certain). Additionally, the entireshtem can be shutdown by a single

failure of a key component, and all elements require radiation shielding. ' '

To clarify, the above concern is not to reflect negatively on the lntractor ProjectTeam-rather, the
concern relates directly to the complexity and prototypical nat6re of moving the spent fuel. The
Project Team has already successfully handled a number, of hi!gh-risk project issues and is taking
steps to manage this risk.. First, the Project Team had the vert,dor perform testing on a surrogate
waste; this testing was successful. The risk mitiga~ori stratJgy also includes early design of a "
polishing filter that could resolve water clarity problems. Also, the contractor intends to incorp01:ate ':,
lessons learned from K West into the K East design and fabric1ation, which will significantlyhelp:J '
minimize overall project cost/schedule risks. ' >,'"

.~.,~.:.

'". ,.t.
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Relative to the weld imperfections in the IWTS pipe, there is a possibility that resolution of this
issue, including additional piping examinations/modifications, could result in some schedule delay.
Project impacts, if any, will need to await the outcome of communications with the piping supply
company.

. ~-..
:"i.
~,\

,:1~

~~~:
r.+;
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. ~ ....

3.3.2.3 Recommendations

As with most high-risk projects, risk mitigation is not likely to solve all the problems. Senior
management needsto be informed that this could be a bottleneck, and additional funding could be
required to resolve treatability issues.

1. Continue the risk mitigation strategy to expedite operational testing and plan for a polishing
fIlter.

!:

r
r
\

f,,
~.

2. Given the high degree of uncertainty associated with the design specifications of the water
from the fuel cleaning operation, there are numerous additional risk mitigation measures that
the Review Team tecomrriends the Project Team consider including:

\

4

3. Evaluate improvements to the instrumentation system. Specifically:

• Explore instrumentation that would provide continuous input on the clarity of water
exiting the IWTS. Such instrumentation may reduce water clarity problems in the

~,

~ 'IIII!I-i
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Re-evaiuate the possibility of using a large settling tank.

Coordinate with TWRS (if not previously done) on similar work ~ith settling and
filtration. In particular, some information indicates that iron hydroxide particulate
might be significant. and these particles are known to be difficult to settle out. The
TWRS design haS substantial settling capacity (in the day range) to solve fIltration
problems.

Investigate cleaning approaches that use substantially less water overall (i.e., question
whether the current fuel washing approach is too conservative).

The Project Team is doing some work with flocculating agents; it is recommended
that the Project Team continue this effort.

On start-up of fuel cleaning, use water volumes well below design to establish IWTS
performance efficiency.

On start-up of fuel retrieval, move only canisters that appear to be in good condition.
Available fuel characterization information indicates the K West fuel is in worse
condition than expected and could generate significant amounts of sludge.

• Because frequent backwashing may be required, re-evaluate the workability of the
sand filter backwash system.

•

•
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. basin water by providing early warning of .lhe leed to ba~kwash lhefiltratlon
. . I "

systems. .

., The conductivity surrogate for radionuclide content may need to be re-ealibrated in
light of the fact that the composition and concenrJtions of waste exiting the IWTS
is likely to be sigruficantly different than the histo&cal re-eirculated K Basin water. .

. . I: '. " .
Assess the need for continuous monitoring of hydrogen concentrations in the vent
piping above the tube settlers, and in the head s~ace above the sand filter media.
Hydrogen accumulation is a significant safety conJrn, and such monitoring may be
needed as part of h~ardmitigation.

3.3.3 Cost

The baseline cost for the IWTS is $38.6 million. Of thisamounJ $27 million is capital dollars.
The Project Manager stated that the planned funding is sufficient: for the current scope of work.

f .

The funding for this WBS is through construction, including acce~tance testing and pre-operational
. . L •

testing. As noted above, if significant modifications are needed. additional funding will be required.
I ' '

The Review Team has no recommendations at this time. ,.

3.3.4 Schedule and Funding

3.3.4.2 Assessment

i'

., .

With regard to IWTS construction and pre-operational testing, there are no significant schedule risks.
As noted .earlier, the project risks are related to operati~nal cobcerns (i.e., design viability), not
construction. I

.'

.'f:'

.~.
'1~

.~~;
'~t(:
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3.3.4.3 Recommendations

None. The Project Manager has already taken appropriate steps for ensuring the IWTS meets
schedule dates for construction and pre-operational testing. The Review Team has no further
recommendations.

3.3.5 Management

The Review Team has identified no management concerns with the IWTs sub-project. The Project
Manager is experienced, very knowledgeable in baseline cost and schedule details, and focused on
identified key project risks particularly onmeeting the major milestone-initiate removal of SNF
in November 2000.

The Review Team has no recommendations at this time.

I,

I ·,, t ....

3.4 Cold Vacuum Drying Facility t-··..·..
3.4.1 Summary

3.4.2 Technical Scope

The CVD Facility functions as an interim step in the overall fuel movement process that vacuum
dries the fuel placed in the MCOs loaded directly at the K Basins. The CVD Facility will be used
to remove free water from the SNF loaded and transported from the K West and K East fuel storage
basins and to vacuum dry the fuel before it is transported to the CSB for interim storage.

The major issue identified by the sub-team involved the schedule to obtain qualified operations
personnel to support the testing and start-up of the facility and process. It is noted that the follow-on
activities through start-up and operations will require specific attention to ensure all change impact
issues are identified early. Sufficient management attention is crucial to support the operability of. . .

the facility once fuel is ready to be received and processed. There is also a concern that the CVD
Facility, when operating, will be unable to meet the fuelloadout rate from the K Basins, especially
when both K East. and K West are loading and transporting the MCOs.

3-17
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The sub-team for the CVD Facility sub-project focused on the overall scope, budget, schedule, and
management team associated with the CVD Facility and associated internal and external interface
functions key to facility completion and successful operations. A review was conducted of the fuel
movement process and how the CVD Facility i~ intended and designed to support the critical mission
to remove fuel from the K Basins. The sub-team discussed the sub-project with the Project Manager,
Facilities Projects Manager, Operations Manager, and several high-level FDH support managers
whose organization is critical to the overall success of the CVD Facility. The review focus was on
the overall feasibility of schedule and budget completion within the baseline parameters. The team
also reviewed work to complete for operational start-up; Several recommendations in this section
relate directly to the findings associated with this paft of the review.
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.3.4.2.1 Findings

The CVD Facility is a critical component in support of the overall fuel movement process. This
facility is required to status the K Basin fuel to a dry condition that will allo~ conditions to exist that .

I,

will support the interim and long term storage of the MCOs and th~contained spent fuel.

The CVD Facility is a one-of-a-kind processing facility that uses a reljtiVelY standard vacuum
process to evacuate water from the MCOs.

The FDH Project Team was able to provide this Review Team with a~t copy of Appendix E of
the CVD Facility Design Report, Final Safety Analysis Report (FSAR) Draft scheduled to be
submitted to DOE on June 6, 1999 and delayed until July to inCOrpOrate FIDH revisions. The SARs
must be sub~tted and reviewed in a' timely manner. ..

hnmediate and constant attention must be given to the reinaining fabrications of skid components
for technical and scope clarifications.

The scope verification plan is critical to the operator understanding of the system.

The overall interface between the CVD Facility operations and the MCOJis critical to the proiect.. '. _I J- .. . .

It was noted during the review process that the amount of equipment (ba~s) supplied and installed
in the CVD Facility may be insufficient to meet the fuel trailsfer cycle~ once full production is
underway in both basins. The CVD Facility haS five bays that can be equip~ with completedrying
systems. However, it is not currently pianned to. equip all bays under this! project. The project has
developed a basis for and reached a decision to use three.bays iIi the CVD Facility to provide
adequate processing capacity.

3.4.2.2 Assessment·

The overall assessment of the technical scope includes the inherent compl~Xity of~e vacuum drying
process and the ability of the system as a whole to function as intende4 w~e meeting.the schedule
to support the critical cycle time to support other elements of the fuel retrieval andinterim storage, . .

cycle. The Review Team believes that the project scope is sound and will function as intended as .
long as adequate interf~ activities are continued with the vendors and the project and operational
start-up procedUres and programs are developed and reviewed soon.

The process used for vacuum drying is also used in industry and shoul~: not <?arry a high level of
operability risk; however, the mechanics of the attachment to the MCO~: and the trai~ng required
to effectively and safely operate the system creates a concern that must be addressed and satisfied .
in the near-term continuation of the construction and operations start-u~ activities for the facility.

The timely review and issuance of comments for the SAR is critical to &e overall fuel movement .:
process, and sufficient attention must be given to the review and cdlnment resolution of this

I

document by both FDH and DOE to support the follow-on activities involving hot operations of the
CVD Facility.
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The drying process selected is not anticipated to provide significant operability problems due to the
availability of skid-mounted process units and spare bays provided for additional production
capabilities in the future if needed.

However, there may be a major risk to the overall fuel movement l'rocess and operations associated
with the actual drying time for the canisters in the CVD Facility. 'If drying times are extended to 72
hours or more, and the basins can produce an MCO a day to the CVD Facility, there may not be
enough bays equipped at the CVD Facility to handle all the McOs that Will be loaded and ready for
processing. With the limitation on the number of casks and the anticipated drying time including
transportation from the K -Basins and transportation to the CSB, it may be necessary to equip
additional bays to satisfy the schedule of the fud transfer cycie, If actual processing times warrant
the change.

3.4.2.3 Recommendations

1. Perform continuous and intense review ofthe process and interface requirements for the
operations through start-up to ~nsure operability parameters are addressed.

2. All Project Team members must fOCus on the timely preparation, review, and resolution of
comments associated with the SAR. This is a very high-riSk activity that can significantly
affect fuel transfer activities.

J
~~ ....

3. Review the production cycle for the fuel transfers and ensure that adequate bays in the CVD
Facility are equipped to take care of the MCOs delivered from the K Basins in an effon to
meet fuel movement milestones. Review the cycle of the drying process as it pertains to the
fuel movement schedule and revisit the number of bays to equip at the CVD Facility and also
the total number of transfer casks and trailers that may be required when the basin retrieval
operation is at its peak with both K West and K East loading and processing fuel.

r--_......
. ~

~.
[

~l'!.~l~."

3.4.3 . Cost

3.4.3.1 Findings

The CVD FaCility is nearing the end of construction and is starting into the operations and
maintenance phase of the sub-project. The FY 2000 thfough FY 2005 budget for operations
addresses the need to obtain and train personnel and prepare the project for conducting full-scale
operations.

FDH has recently completed a bottom-up review of all ongoing contractual and procurement actions
and has identified most of the outstanding change orders and claims with the construction
subcontractors and outside vendors associated with the CVD Facility. This action further minimi7..es

The team reviewed the current Baseline Cost Estimate for the CVD Facility including procurements
in process and remaining construction activities. The CVD Facility construction and start-up WBS
1.03.01.0220.41 includes only a small portion of the overall remaining SNF Project budget.

Baseline Review a/the Richland Spent Nuclear Fuel Project
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the risk for' continuous cost growth from the fued-price coritractors as they continue. toward
completi~nof theirccmtracts. . .

3.4.3.2 Assessment I; . . ..

The cost estimate is realistic for the programmed remaining work associated with the sub-project.
The risks are primarily associated with the operations acti~ities that are obviously inherent
throughout the project. B~ed on the cost trends to date and la thorough review of the work to
complete, it is anticipated that the overall risk for cost increase fo~ the CVD Facility construction and
procurement phase is minimal since most of the construction co~~cts are definitized and the major
procurement orders are in place with options for additional equipment. It is no.ted that these near
term activities require full-time management attention and overvi~w to ensure on-time deliveries and
installation of the processing equipment. '

The Review Team looked at the desinn/construction costs and owrations costs separately and, basedo<U' II

on the status to date, there may be a need for additional fun<l~ng to be allocated to start-up and
transition to ensure that the transition is adequately staffed wiili experienced personnel to support
the start-up ofoperations. The range of risk for the start-up anJ;operations is much higher for this

I·

project phase primarily because the variables associated with staffing and developing procedures that
will require a dedicated transition effort to accomplish in the !time frame allotted.. FDH should
recognize that this transitional effort and integration activity could require additional staffmg and
engineering overview as this phase of the project proceeds to thel:tumover phase of operations. The
sub-team concluded that the cost. estimate for the upcoming operations activities (WBS
1.03.01.02.25.41) appears to be understated. There does not apbear to be adequate funding for the
facility engineering and maintenance support requirement an& the initia,l 'traini~g .and operation
requirement. !

3.4.3.3 Recommendations

1. Continue to keep all outstanding change orders and contract modifications current for the
completion of the CVD.

2. Review all ongoing procurements for the process equipment and ensure tha~ there are
sufficient allowances for engineering resources to support the technical issues that will arise
wi.th the off-site.fabricators c~ntly under .con.tract to::pn)vide th~ re~aining eq~ipment
skids to the proJect. The project must ·mamtam a focus on contmumg the revIew 'andi~

. overview process currently in place by FDH.

Bas5line. Re.view ofthe Richland Spent Nuclear Fuel Projec.t
::; 1-~

3. Evaluate the near-term costs associated with ramp-up and transition from construction to
operations. A detailed review of these activities need~' to be accomplished to 'ensure the
project that adequate resources and management attentid~ are provided in a tiplely manner.
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3.4.4 Schedule and Funding

3.4.4.1 Findings

The review of the schedule was completed at various levels including Level ID.

FDH haS orgaru.zoo a full-scale prototype facility on the Hanford site for the CVD system and fuels
removal system. This prototype, which includes the process equipment and safety equipment
inCluding a caskl¥CO connection unit, has served as a valuable learning and training tool for the
overall project and in particular the CVD Facility itself. These'mock-up units will be used during
preparation of maintenance and operations procedures as well as operator and start-up training and
will have a positive impact on the maintenance of the start-up schedule. This facility should be
regularly maintained and updated to the current system's corifiguration as the project nears the
operational phase.

3.4.4.2 Assessment

3.4.4.3 Recommendations '.

1. Continue to assess the CVD Facility schedule by incorporating the actual experiences and
le,ssons learned for the CVD Facility and related facilities, and integrating other key factors
that could affect completion.
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The risk associated with schedule growth lies primarily in the turnover phase of the CVD Facility
sub-project In order to support the schedule for operational transfer, it will be necessary to ensure
that personnel, procedures, and training programs to support start-up are available in a timely
manner.

Overall, the CVD Facility is perfonning the necessary activities to support the fuel transfer
milestone. The Review Team noted that many of the activities associated with the construction
WBS could potentially affect facility start-up if constant overview and attention is not provided
during their final stages of fabrication and construction. Items such as completion and fmal testing
along with the completion ofoff-site fabrication are critical to the facility's ultimate operation. The
FDH Project Team appears to understand the priorities for these activities and is aware of the need
to continue to manage the construction subcontractors and fabricators to meet their current
contractual completion dates.

The schedule and funding allowances are adequate for completing the CVD Facility sub-project. A
review of the CVD activities on the critical path show that only the skid procurement activities in
process could potentially affect the overall project in the near term: However, there is a significant
concern regarding the schedule of activities for the start-up and operational functions that must be
addressed soon. The organization and team must address this situation immediately to coincide with
the planning of the maintenance and operations organization.



3.4.5 Management
,;'

3.4.5.1 Findings

FDH was aware of the project status and of the major risk:are~s associated with the various sub
projects. The direct line management team for the CVD Fa~ility sub~project had an excellent
knowledge of the detail requirements for successfully completihg the facility and the process. '

. . ' . II . .' .. . . '.

FDH has an integration and interface group that·reviews the ~ey interfaces. with the other '~ub
projects associated with the SNF Project. The Review Team f6und that tills activity has not been
'giving 'adequate attention to the CVD Facility project. It was ~oted that the project and the FDH
management team have now identified this activity as a critical: component of the management of
the project and have now increased the involvement of Project Tbm members to address this issue.

. I .

The CVD Facility project has issued a Design Verification and Validation Plan that defmes current
and planned activities to be perfonned in support of the CVDI:Facility. TIris plan provides for a
closure of the CVD Facility definitive design phase and a path forward for the final validation and
start-up testing of the CVD process. TIris is one of the most dritical activities on the entire SNF
Project to support fuel transfers.

The construction and operations departments have prepared .and executed a Memorandum of .
Understanding (MOll) that delineates the coordination efforts arid respOnsibilities of each group as

I, .

they continue to work towards acceptance of the systems and facility and final turnover to operations.

3.4.5.2 Assessment

• 1

The FDH project management team, including DOE-RL interface an4 overview'personnel, were
b . ,

acutely aware of the critical and complex aspects of the SNF ~roject. The focus of the team was
impressive, including the team members' in-depth knowledge df the upcoming potential risks and '
. ~ '.

the proposed programs and actions to adequately manage the~ known and unknown risks. The
external interface awareness was particularly noticeable' and l!sUPported by knowledgeable ~d
competent personnel who were focused on the wide range of outside variables (i.e., other fuels)that
are programmed to utilize the interim storage process managed!,bYthe SNF Project.· .

Thus, the overall management of FDH, including its direct interface with DOE-RL, is sound and
1 '. •

complements the overall objectives of the SNF Project FDH has the neces~ary qualified and
committed management personnel to successfully execute ~s project through start-up and
operations. However, there are some concerns that the interfJces for start-up are not getting the '
project management attention necessary to minimize the risk assbeiated with interface delays during
the transition from construction to operations.

. . ", :1,

'3-22 'i
. 'i:"!. .,..,

.",

....., I·'

Operations must become involved in the CVD Facility process as soon as possible. It is imperative
that the operations involvement begin immediately and. transiti~n from the project to operations 'is
smooth. It is even suggested that the operations group providb shift managerS and/or operations
personnel to start witnessing the construction acceptance testin~ and operational testing to become
familiar with the system. It will also be necessary to providf sufficient design authorities and
cognizant engineers to support the testing and start-up phase off this sub-project.

Ii .
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The major emphasis of the management team should be to ensure that key personnel continue with
the support of the overall project through final construction acceptance testing and operational start
up. The MOU document and agreement should address the staffmg support that can be provided by
the project and the overlapping involvement of the construction team to support start-up, operational
testing, and full operation of the production facility. }"

This Review Team has some recommendations to support the CVD Facility management structure
to ensure that the facility is on-line to support the planned fuel movement milestone. It is important
to use the dedication and ~xperience of the current management team to enhance the critical
transitionphases in the future.

3.4.5.3 Recommendations

As the CVD Facility nears completion of construction and focuses on [mal acceptance testing and
start-up, it becomes absolutely necessary to address some of the key issues normally addressed
during this phase of any project to ensure adequate attention and overview is brought to the forefront.
Following are some key recommendations that will support the timely start-up of operations
activities, certainly the key issue for final system operability.

1. Review the overall sharing of personnel between the Construction and Operations
organizations. The construction group must provide support to help facilitate the transition
into operations.

III·
i•
It

5. Assign technical representatives to contracts to continue the support and monitoring of the
in-process procurements and fabrications including future procurements associated with the
process equipment.
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Continue with the overall FDH management assessment planning exercise to ensure that the
necessary qualified personnel are available to support completion of the CVD Facility to start
development of the MSA, and to prepare for the upcoming and critical ORR and operations
activities.

.Develop a comprehensive plan for engineering to support the assignment 'of the design
authority and cognizant engineers to support the CVD Facility turnover and start-up
operations.

Baseline Review ofthe Richland Spent Nudear Fuel ProjeCt

3.

6. Assign a specific interface team that would include design authorities, cognizant engineers,
operations personnel and project personnel to review the internal interface requirements
associated with the CVD Facility. lbis team could also support and include some members
of the procedUre development and start-up team who offer knowledge of the overall systems
and operations. This is a very critical scope and operability activity, but seems to lack focus
throughout the project.

4. Continue to enhance the configuration management program and use the program in field
training of the operations group as the project nears operational readiness, particularly in the
CVD Facility area.

2.



7.

8.

9.

3.5

I:

~ .

Assemble and develop the operations organization ~ soon as possible as well as' the
engineering supPort for the transition from construCtionjlto operations. FDH should review
the current staffing for the suo-project and select sqme 'of the existing qualified and
experience<t personriel to continue with the project throuht start-up and operational readiness
reviews. While planning and assembling the operations! team, consideration must be given
to provide adequate time to train and indoctrinate the Iworkers both in core and process
specific operations training.

I
Develop an integration team' to review system operability and verify that interferences and
operational problems are eliminated. FDH should de~elop these teams immediately and
include the necessary experienced P~ojectTeam mem~rs to support this critical planning
and integration function. .

Begin developing a transition team to prepare operational and control procedures as soon as
all vendor data are available, to develop the organizatioti1that will operate the CVD Facility.

CanisterStorage Building (DesignlModificatiOnlcoL~ction) : '. ....
!

3.5.1 Sununary

The Review Team for the CSB focused on the overall scope, cost, schedule, and management issues
for the above WBS element. The status and overall issues J.rere discussed with the FDH CsB '

. Manager and his staff. The persons contacted were aware of tfue issues and the required activities
associated with work scope. Most of the focus is on near-tbrm activities leading to the TPA
milestone of fuel movement by November 2000. !..

!

The construction of the CSB and activities associated with this WBS were estimated to be
approximately 85-90 percent complete with the remaining iterJs to be complet~d in the remainder'
of FY 1999 and FY 2000. Most of the remaining work includd conducting acceptance testing and
procurement action for tube plugs and impact limiters (absorbenb. The tube plugs will be filled With
concrete. Present requirements include the need to have alII, plugs and bottom impact limiters

I·
(absorbers) in place prior to the start of fuel loading in the c~m. It is assumed that bids can be
awarded this summer for design activities and release for fabri6ation October 1; 1999, with receipt

" I. •

.of the FY 2000 funding. '

I

8AR completion is a limiting condition for the start-up. Recentireviews of the SAR for this facility
have result~d in approximately 1,000 conunents.. The only id~ntifiedmajor issue is resolving the
potential eccentric drop of the MCO and the reCovery from this laccident. The present path forward
is to analyze and document the technical basis to resolve thi~ issue without an actual hardware
change.

Other than the SAR issues, it is assumed that turnover and s'tart-up will be relatively simple as
systems are being turned-over as the~ are completed. 1 .

Baseline fiev.iew ofthe.RichlandSpent Nuclear Fuel Projeqt ..
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3.5.2 Technical Scope i!

The technical scope for the CSB includes the following activities: manage, define, select site, design,
fabricate, procure, startup and test, deliver, obtain approvals and pennits, and accept the Canister
Storage Facilities, systems, and equipment needed to stage and store SNF. Also, the scope includes
operational and design documentation, safety analyses, independent technical review, and
stakeholder involvement. .

The CSB is a reinforced concrete vault structure with storage tubes to be used for MCOs holding
K ·Basins sNF .and other Hanford fuel. The CSB provides safe interim storage of irradiated fuel at
Hanford. The design life of the CSB is 40 years. Ilf

3.5.2.3 Recommendations

3.5.2.2 Assessment

3-25
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Involve senior managers to get the neected decisions on SAR in a timely manner. FDH needs to

provide the SAR and all supporting documentation supporting its claim that the drop test analysis
of the MCO is adequate and that all other credible scenarios have been considered and mitigation
plans are in order. (See additional discussion in Section 8.0, Safety.)

The CSB project has made substantial progress, however,issues with SAR approval remain. The
acceptance tests ·on MHM are being perfonned. Final welding of the 220 tube assemblies is
dependent on SAR drop test issue resolution.

The CSB SAR is drafted but haS not been approved by DOE. There were approximately 1,000
comments to resolve. There is one major issue with MCO drop analysis as discussed in Section
3.5.1. The MCOs fabrication contract is expected to be awarded by July 1999. There will be
significant impact on the fuel movement date if the MCO drop test analysis issue is not resolved.
Also, there will likely be fuel shipment schedule impact if the resolution requires equipment
mod1fication. . ,

The construction of the CSB building itself is essentially complete. Overall the project is about 85
90 percent complete. The MCO MHM bridge crane and turret are installed and pre-operational
acceptance tests are being perfonned on the equipment and instrumentation. Placement of 220 tube
assemblies in Vault One is complete.

3.5.2.1 Findings

The CSB is built on a mat foundation which was initiated as part of the High-Level Waste
Vitrification Project (HWVP). The superstructure and the roof are built per the HWVP drawings
modified as necessary to meet the SNF requirements.. The CSB is 60 feet tall and has a subsurface
storage depth of 40 feet to house the MCOs. There are three vaults in the CSB. Vault One will be
used to store K Basin fuel. There are 220 embeds in the deck to accommodate the storage tubes,
which hold two MCOs each. The second and third vaults are to be partially prepared for optional
storage of TWRS glass canisters.



3.5.3 Cost

3.5.3.1 Findings

There were cost increases in FY 1999 due to the following,: reasons: 1) MOWAT construction'
settlement for past change orders; 2) tube fabrication; 3) conbrete refractory; 4) crash gate work;
5) additional safety analysis for the crash gates; and 6) other rriiscellaneous work. Some work was
deferred to FY 2000 and includes crash gates superstructure, :insulating concr~te, tube plugs, and
other miscellaneous items. The increases in cost, deferred :work, and savings realized due to
competitive process are outlined in BCR SNF-1999-059. . .

I

3.5.3.2 Assessment I
. I " . .. . . .

The cost increases In FY 1999, the cost of the deferred work ~n FY 2000, arid the savings ~zed
due to the competitive process will not result in any net change to the baseline. '.

I
3.5.3.3 Recommendations i

None.

3.5.4 Schedule and Funding

3.5.4.1 Findings

The procurement action to acquire the tube plugs and impact lirillters (absorbers) is underway. After
receipt at the site the tube plugs must be filled with concrete. Pksent requirements include the need
to have all plugs and bottom impact absorbers in place prior t~ start of fuel loading in the CSB. It
is assumed that bids can be awarded this summer for design abtivities and released for fabrication

~ .

October 1, 1999. The plugs for the tubes need to be in place by October 1,2000. .
. I

. 3.5.4.2 Assessment

It appears that the biggest risk to the CSB WBS is to ensure tht,lt all the plugs are delivered by
October I, 2000. The assumption of being able to proceed tdi full fabrication on October I, 1999
may not be achievable if the funding and budget authonty is n6t available on the fIrst day of fIscal
~ar2000. .

3.5.4.3 Recommendations

1.

2.

. I

Work closely with the plug contractor and monitor the: progress of plug delivery. .

Evaluate 'work-arounds' for fabrication of tube plugs ld impact absorbers in the event that
funding is not .readily·available. ' .

Baseline Review ofthe Richland Spent Nui:liiu Fuel Project
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3.5.5 Management

3.5.5.1 Findings

There are no high-level management issues relat.ed to the CSB except those related to resolution of
the SAR. The FSAR approval date of May 26, 1999 has now been missed. DOE approval of the
FSAR for the CSB requires resolution ofover 1,000 comments. The most significant of these is the
eccentric fuel drop of the MCO. Timely approval is required to not impact the fuel movement TPA
milestone of November 2000. (See Section 6, Schedule and Funding; Section 7, Project
Management and Integration; and Section 8, Safety, for further discussion of this SAR issue.)

3.5.5.2 Assessment

Near-tenn resolution of all SAR comments is not considered to be likely. High-level management
attention is essential for timely resolution of issues and approval of the CSB FSAR so as' to not
impact the November 2000 fuel movement milestone.

3.5.5.3 Recommendations

Resolution of SAR issues and timely approval of the SAR are critical to the success of this project.
The DOE-RL, DOE Headquarters, and contractor senior managers need to assist the SNF Project in
resolving these issues .in a timely manner. (See Section 8.0.)

3.6 Balance of PlantlMin-Safe OperaHons & Maintenance

The Review Team for the Operations and Maintenance activities focused on the overall scope, cost,
schedule, and management issues fOl; the above WBS elements.

The status and general issues were discussed with the fDH Operations Manager and several of his
staff, as well as discussions with sub-project managers. These areas were also reviewed by other
sub-teams for their assigned technical or cross-cutting areas. Persons contacted were aware of the
issues and required activities associated with the work scopes. Most of the focus is on near-term
activities leading to the TPA milestone of movement of fuel by November 2000.

Critical issues associated with these WBS elements and fuel movement include:

1. Availability of staffing, which includes the hiring of an adequate staff to perform turn-over
transition and operations, obtaining necessary security clearances, both general and job
specific training, and early participation in SAR reviews and other activities that the
operators will be ultimately responsible.

2. Updating of documentation to support the current plan for facility operations, which includes
revision to the WBS breakout. This will require re-evaluating the cost and funding profile.

I

j

l
t

t·

lilt.

~:
;1:

"
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3.6.2 Technical Scope

SNF operations includes four separate WBS elements: 1) WBS 2.10.20, K Basin (Minimum: Safe
II

Operations); 2) WBS 2.15.20, K Basin Transition; 3) WBS 2.25.19, Common Operations; and 4)
WBS 3.20.30, Canister Storage Building. WBS element 4.30~60, 200 Area Interi'm Storage Area

'. 1 •

(ISA) Operations, and WBS element 2.25.41; 'CVD Facility <j:>perations, are addressed with the
discussion of the respective facilities elsewhere in this report. ·1 . .' .

3.6.2.1 Findings
I ;.

K Basin Minimum Safe Operations (WBS 2.10.20) is intended to include those items for minimum
1

safe operations. However, there are a number of items within the WBS that. fund ongoing
operational activities that exceed minimum items needed for co~liance. The ~&I contractor plans

1 . " •..•

to revise and submit for approval a revision'of the lower WBS elements for this work area and other
Operations and Maintenance work areas to include some re<J~t additional req~ements (m:ostly
related to increased safety requirements) and remove items frorb this"'Minimum Safe Operations"

I,

account that can not be truly defended as this type of activity. Removed items would be placed in
other accounts, where it is believed they are still needed. The plaP is for these.items to be prioritized..
The available funding levels would determine which task activities would actually be accomplis,bed
with lower priorities being deferred or deleted. . i ..' f. • . ;,."

" .
, .

Recently, there has been a change in operations philosophy involving the need for early'participation
I,

of operators in SAR activities, system test and start-up, andO~. Under this philosophy, the need
. for additional staff at this time is critical. The previous base s~ffing assumptions; included in the
SNF Operational Staffing Plan, dated December 31, 199?, was to have the staffing and

L .
organizational structures in place early enough to support the ORR process. If there waS insufficient
time for providing enough Chief Operators, they were to be ~ugmentedwith exempt staff. The.
current planning for operational organization and staffmg is outlined in a draft revision to the Project
Execution Plan (PEP) and will be discussed in more detail in a!; Staffing Plan revision. .

The M&I contractor is attempting to staff-up in the area of opeltions and'maintenance. However,
due to the delays in obtaining clearances and completing requfred tra.ining, it takes approximately .
six months before the employee can begin work. There is ~ additionai problem of attracting.
qualified staff to the site because of the unappealing physical location, -lack of food service
availability, unattractive salary and other incentives,and laJkof availability of transportation
services.

. r

3.6.2.2 Assessment

~ ,,:; ' ..Baselme Review ofthe Richland Spent Nuclear Fuel Project c.

A major concern, in all areas, is the availability of trained and qualified; staff to support the transition
II

and turnover and the performance of operational activities. jIbe Review Team agrees with the
revised philosophy of staffmg-up now to provide facility and op¢rations staff to support current and
ongoing activities. The plan to revise the WBS structure and cohtents to align with current phmning
for operations is appropriate and should continue. . :. ;. Ii .. " '..' .'

. . I .

I
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3.6.2.3 Recommendations

See Management Section 3.6.5.

3.6.3 Cost

3.6.3.1 Findings

These WBS items include both continuing operating costs for existing facilities and operating costs
associated with newly constructed facilities. The total costs for these WBS elements remaining to
be spent is approximately $468 million. The ongoing annual costs from FY 1999 though FY 2003
range from $56 to $90 million per year. There is a current effort to revise WBS elements and reduce
costs where appropriate.

There are increased costs from those planned and in the baseline due to increased nuclear safety
requirements and the increased use. of Consultants rather than internal employees. There are
approximately i25 contracte4 employees included in operations, training, and procedures
development Efforts are also underway to evaluate costs and establish a priority list of reduction
items in this WBS.

3.6.3.2 Assessment

3.6.4.2 Assessment

3.6.3.3 Recommendations

3-29Baseline Review ofthe Richland Spelll Nudear-Fuel Project.· .'..-
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The need for having facility and operations staff on-board early is well justified. The time required
to hire, obtain needed security clearances, and train employees is approximately six months. This
does not support the currently identified need to have staff on-board in a timely manner. DOE
specific approvals or waivers may be required, particularly in the area of security clearances.

It is difficult to obtain qualified personnel in the facility operations area in a timely manner.

3.6.4.1 Findings

See Management Section 3.6.5.3.

Costs have increased over the baseline estimates in several areas due to increased nuclear safety
requirements - including increased costs for SAR preparation and the higher costs associated with
using subcontract personnel instead of site employees. The total impact of these increases along with
scope reviews and efforts at cost reduction will be assessed with a revision to the baseline documents
in the area of Operations and Maintenance that will be submitted for approval. Some of the lower
priority items may need to be deferred.

3.6.4 Schedule and Funding



3.6.4.3 Recommendations

See Management Section 3.6.5.3.

3.6.5 Management

3.6.5.1 Findings

As expected, newer members of the, management staff have f?een working to implement their. ':
individual organizational and performance expectations. Howerer, current baseline phmning and '
WBS items do not clearly represent the revisions that work instni,ctions are undergoing., ~eWBS
is planned to be revised prior to the end of the fiscal year!i and will. includ~ oq~anizatibnal
responsibilities, revised technical scopes, and updated costs and sphedules. While the organization
and work performance will be shifted between WBS accoun~. the actual scope of work to be
performed should remain essentially the same. Management ~rsonnel in this:,area of,revi~w are
qualified and have a solid grasp ofthe issues involved. ,:' I~,,' " ",: '

. II'
3.6.5.2 Assessment , , 't' , .
The proposed management approach appears appropriate for qte work to be performed and' for
implementing responsibilities and controls. There is a. plan for establishing a succinct list of
minimum activities for operations and a prioritized listing of re~aining items. "

Impediments in hiring may affect the transition of the systems J: oPerations and there are currently
a number of impediments to hiring operations personnel: . ,

•

•

•

I

The hiring of operators this year is limited by contingen6y availability. ' ,

Operators must be determined eligible for security cllances before the hiring process is
completed. This may cause delays of three months or riiore in hiring an individual. '

Administrative delays caused by the FDH hiring practiJs add delays in bringing personnel
on board. '

The remoteness of and conditions at the site make the ~orking conditions unattractive to
many personneL The K Basins are located over 35 miles from RicWand. Each person must

, provide for his or her own transportation. This is exp~nsive and adds about 1Yz hours in
commute time to the work day. There are no cafeteria br food sources provided at the site
other than machines and an occasional mobile canteen. '

It was reported that it takes six months from the time a requisi~on is prepared for an operator until
the person is on board and is minimally trained. The current lac~ of sufficient operations personnel
has several ramifications: ' .p,'

• Operntions pe=nnel are no' SUffi~entlYlnV~IV~in fur s:p Of<4UiPmenl~dsYsrems. .;
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3.6.5.3 Recommendations

• Permanent operations personnel are not sufficiently involved in preparation of operating and
maintenance procedures. This function is being done by consultants and temporary
personnel.

1. Accomplish the WBS revisio~s to realign current Operations and Maintenance work and
planning in a timely manner ~o the remainder of the project activities can be organized.
These revisions need to capture lessons learned, increased safety or other changed
requirements for operations, as well as inclusion of Value Engineering or other similar
processes to improve schedule and work efficiency and reduce costs.

~:
<.

Obtain nianagement support for resolution of the issue of timely availability of qualified
operations and facility staffs to support the start of fuel movement. Management should
consider the following items:

2.

Investigate the possibility of obtaining additional funding now for operator hiring.

3.7.1 Summary

3.7 200 Area Interim Storage Area (lSA)

3-31

Consider steps to offset the undesirable features caused by the remoteness of the site
by providing transportation to the site; providing worker incentives, such as bonuses
for remaining on the project until completed; and providing hot meal services.

Ensure that FDH hiring authorities thoroughly understand the urgency of the need to
staff-up the SNF Project and provide the support necessary.

Evaluate the process for obtaining security clearances with the intent of accelerating
.the process. Do not delay the hiring process pending eligibility for clearance. If a
person is hired and is later detennined ineligible for clearanCe, reassign that person
to an area where a clearance is not needed. Also, revisit the requirement for security
clearances for operator personnel.

Baseline Review ofthe Richland Spint Nuclear Fuel Project .. '. :.. . ,,'"

• Design and construction of three storage pads, installing a fence and lighting around the 200
Area ISA; making access· road improvements, and constructing a warehouse (WBS
1.03.01.04.10.60)

The Review Team for the 200 Area ISA activities focused on the overall scope, cost, and schedule
and management issues for the following WBS elements:

If a change in site regulations is required for the above, the contractor should· request that the
. government make the change.



•
.1. . .

Site-wide SNF Project fuel movement of various Richland sites to the 200 Area ISA(WBS '
1.03.01.04.20.60)

• Surveillance and maintenance of 200 Area ISA during the iperiod the SNF is being recei"ed
from various Hanford areas (WBS 1.03.01.04.30.60)

Currently, the baselines for these WBSs are reasonable and the~ are~o major risks associated with
II ,

the scope; cost, and schedule. There are no specific management issues involved in this sub-project
I

.!f

3.7.2 Technical Scope

The scope of work of the Design/Construct 200 Area (ISA)j sub-project consists of design,
procurement, installation, construction, and testing of all wor~in.the 200 Area ISA, including

. . . I· .

fencing and lighting, access road improvements, and 200 Area ISA Warehouse (approximately 4000
square feet). .' : . .' '

The site-wide SNF (DesignlMove Fuel to 200 ISAand Operatio~aintenartce200 ISA) includes:

• Transfer SNF localed at 324 Building. Fast Fl';" Test FJlily, and th~ 400 Area ISA to dry
cask storage at the 200 Area ISA. '

•

•

•

•

•

•

•

•

Transfer Pressurized Water Reactor Core 2 SNF from TPlantto the CSB in Trans Nuclear
- Westinghouse Hanford Company casks.

Acquire canisters/drying capability for Pressurized Water Reactor Core 2 SNF.' .

Transfer sodium-bonded Fast Flux Test Facility SNF tb Argonne National Laboratory 
West.

Initiate design of repackaging cell for Low Level Burial Grounds /Plutonium FmishingPlant
SNF.

Receive Light Water Reactor SNF from the 324 Building at the 200 Are3 ISA and provide
Fast Flux Test Facility SNF transloading capability at CBS. . . . .

Develop Safety Authorization basis; perform startup acti1ties and readiness ass~ssments for
receipt and storage of site-wide SNF at 200 Area ISA arid CSB. ' .

Provide Surveillance and Maintenance of 400 Area TRI6A Fuel.. . II' . .
Fund SNF Operations Project to conduct surveillance and maintenance at 200 Area ISA to
comply with Nuclear Regulatory Commission nuclear s¥ety equivalency require11J.ents.. 'l~

Baseline Review ofthe Richland Spent Nuclear Fuel Project
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3.7.2.1 Findings

The construction of three concrete storage pads (Nuclear Regulatory Commission equivalency) is
complete. The fencing, lighting, and access roads are scheduled in FY 1999 and the warehouse
construction is scheduled in FY 2000. The 90 percent design package for the remaining work scope
activities is ready for review.

, "

Moving the SNF Project fuel from various Hanford areas to the 290 Area ISA will be conducted per
prior experience in nuclear fuel handling, when nuclear fuel was transferred from Building 308 to
the 400 Area ISA. No major risks or delays are anticipated at this time.

3.7.2.2 Assessment'

The construction schedule of the facilities is achievable unless any unforeseen circumstances take
place. The SAR of 200 Area ISA is Annex 0 to SNF Preliminary Safety Analysis Report (PSAR).
Pressurized Water Reactor Core 2 SNF will require modification to the CSB SAR.

Coordination of SNF movement activities with the fuel transferring sites is the key for keeping the
project within cost and schedule. '

3.7.2.3 Recommendations

Resolve the issues related to the CSB SAR expeditiously. (See Recommendations in Section 8 of
this report.)

3.7.3 Cost
,'\.

3.7.3.1 Findings

The construction work in 200 Area ~SA will, be accomplished through fixed-price contract in
FY 1999 and FY 2000.

The baseline cost for fuel management and movement to 200 Area ISA is based on the site
experience in moving the fuel from Building 308 to the 400 Area ISA. The surveillance and
maintenance cost at 200 Area ISA is based on the site experience of swveillance maintenance at 400
Area ISA.

3-33Baseline Review 01 the Richland Spent Nudear Fuel Project ,

A radiation shield analysis for MCO procurement by this sub-project was conducted and will be
finalized in the next two weeks. It is probable that no additional shielding will be required and the
procurement of those MCOs will be added to the MCOs procured for K Basin. With use of the
MCOs, rather than another storage container, expected savings are approximately $200K. A BCR
to that effect will be submitted by FDH to DOE-RL shortly.



3.7.3.2 Assessment I·.,
The Basis of Estimate (BOE) documentation of the baseline coJtains the' basis of estimate foc 260
Area ISA construction activities, SNF Project fuel movement fro$ various Hanford areas to the 200
Area ISA and its surveillance and maintenance. . I

The baseline construction cost for the rest of the work to be conducted In FYs 1999 and 2000 seems
to be reasonable. Cost estimates for fuel management, movemen~ and surveillance and maintenance

• ' I

are based on the site's prior experience of moving fuel and sUrvei!llance and maintenance. This cost
basis seems appropriate and reasonable. .

3.7.3.3 Recommendations

None

3.7.4 Schedule and Funding

3.7.4.1 Findings
.', II •• ',

TheTPA commitment.ofMay 31, 1999, to transfer SNF from the
l
:324 Building "B Cell" to~Area

ISA has been renegotIated to November 30, 2000, by change request M-89-98-03; approved on
November 07, 1998. The construction of the 200 Area ISA will tie completed in FY 2000. The SNF

I ...

Project fuel transfer from various Richland sites to 200 Area ISA will be completed in FY 2004.
After the completion of SNF fuel relocation from various sites tb 200 Area ISA, the 200 Area ISA
will be transferred to Project WM 02 for surveillance and mairltenance and further. completion Of

• •• I

program actIVitIes.

3.7.4.2 Assessment

There are no major schedule issues at this time with the 200 Area ISA sub-project. The Review
h . ,

Team does not see a major risk to meeting the revised TPA milestone. This sub-project supports
I, •

other site-wide SNF activities that may affect the schedule of its activities. The project managers
monitor the coordination and schedule issues in weekly criticJ!path meetings~ . .

3.7.4.3 Recommendations

None.,

3.7.5 Management

3.7.5.1 Findings

A separate Project Management Plan (PMP) exists for the 200
1
: Area ISA. This PMP is tied to the ..~:

higher level SNF PEP. This PMP will be revised by the end of the year to reflect all the necessary:".
, changes in the sub-project after the contract arrangements betw~nFDH and Duke Engineering and

. Baseline Review of the Richlmui Spent Nuclear Fuel Project
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Services Hanford, Inc. (DESH) are finalized. The Readiness Assessment for starting operations in
200 Area ISA will be completed after construction activities in the area are complete.

Due to limited operations activities at 200 Area ISA and the limited availability of operators from
the Fast Flux Test Facility (as a result of slow down of operations in that area), the sub-project
manager expects no difficulty in carrying out the operations per baseline requirements.

3.7.5.2 Assessment

No unusual management issues exist. '

3.7.5.3 Recommendations

None.

,t~rl'
:i'
"I'
I' ~ .
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3.8.1 Summary

3.8 Debris, Sludge, Water Removal and Deactivation
,
~.

.'
~

This section discusses the retrieval and disposition ofdebris, sludge and pool water from K East and
K West Basins and the relationship of these activities to deactivating the facilities following fuel
removal. Some sludge and debris removal will occur during fuel removal. However, the bulk of
sludge and debris removal will OCcur in 2004 after fuel is removed from the basins. The debris
removal activities involve the disposition of empty fuel cans, fuel racks that held the fuel cans,
process equipment and related material that will result from the fuel removal operations.

The current baseline for sludge removal consists of those tasks necessary to remqve the sludge from
the K East Basins and prepare it for disposition in the Tank Fanns. Samples of sludge from the
K East Basins indicate 'the presence of polycWorinated biphenyls (PCBs) and uranium with particle
sizes in excess of 10 microns: This has added to the complexity of the treatment process. The current
costs t~ retrieve, condition, and dispose of the sludge could increase from the current estimate of
$76.9 million to $150 million. Alternatives are under evaluation by a senior level team consisting
of DOE-RL, EPA, and representatives from the Hanford Project Management Team. A formal
recommendation is expected that will propose that the sludge be retrieved, packaged, and shipped
to the Hanford T Plant located in the 200 Area for storage and that the sludge be treated as part of
the inventory of remote handled transuranic waste under the 'aegis of the Waste Management
Program. The proposal to DOE-RL is expected by mid-June 1999.

In parallel with debris and sludge removal, work during the period FY 2004 and FY 2007 will
concentrate on preparing the facility for turnover to the Environmental' Restoration Program
managed by Bechtel Hanford, Iric. (Bechtel). End-point criteria have not been finalized and will
define the "types" of debris that will be removed by the SNF Project and those that will be removed
at a later date. It is expected, however, that prior to turnover, the water in the basins will be removed,
shipped by truck to the on-site liquid Effluent Treatment Facility for treatment, and discharged into
the soil.
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3.8.2 Technical Scope

The Debris, Sludge, Water Removal and Deactivation sub-projects are represented by the following. .' .

six WBS elements:

Debris Removal Project (During Fuel Movement) - WBS 02.25.16: This sub-project is focused
on cleaning and removing empty canisters and general debris pridr to-fuel processing and removal.
K Basin debris is defined as any object larger than 0.25 inch in an~ one dimension (DOEIRL-99-25
105 K Basins 1998 Debris Report). Debris removal is already u'nderwayin support of equipment
and system installation in the K East and K West Basins. I:

Debris Removal Project (DesignIModificationlConstructioh) - WBS 02.20.16: The scope
concentrates on the disposition of over 6500 empty fuel cans, the!i1560 fuel racks that hold the fuel
cans, fuel handling equipment and material that will remain af.ter. fuel removal operations. The
current approach is to cut, package and dispose as solid wJte in the on-site Environmental·
Restoration Disposal Facility. I·'

Sludge Retrieval/Removal Project - WBS 02.30.50: This suo-project consists of the activities
associated with collecting sludge at K Basins. The primary fadus is on the removal of 50 cubic
meters of sludge in the K Basins. Approximately 45 cubic met~~s is located in the K East Basins.
All the sludge will be consolidated in the settling basin (known asllthe "weasel pit"). This is separate
movement from the sludge that will come from the knockout and settling tanks from both basins
during fuel cleaning which amounts to a total of about four cubic !meters. The scope of this activity
is tied to the chemical characteristics of the sludge such as pyrop~oricity (spontaneously igniting i~.
air) and uranium particle size. The quantity of sludge and the a*ility to retrieve this material is an
area of uncertainty that needs to be addressed as the baseline is being revised.. ..

Sludge Treatment Project - WBS02.30.51:This sub-project lonsists of the activities necessary
to treat the 50 cubic meters of sludge from the K Basins. The ~,urrent baseline covers the design,
fabrication, installation, and testing and turnover of the Sludge rreatment System ,and the lWRS
Receiving Station to accept the treated sludge and the Intersite Transportation System to deliver the
sh~dge to TWRS.

Water Removal Project - WBS 02.50.70: This sub-project ~overs the removal, treatment and
disposal of the 2.4 million gallons of water in the K Basins !following fuel, debris and sludge
removal. '

I

Deactivation lOOK Area Facilities - WBS 02.50: This sub-project covers those necessary
activities after fuel removal that are required prior to tumoverjito the Environmental Restoration
Program at Hanford. This work will ~ governed by the agreem~nt on end-point criteria developed
between the SNF Project and the Environmental Restoration Ptpgram managed by Bechtel.

. .' . . '. . . /:

. .
. .' . .

~..

'.,~

' ....;.

--t.

Baseline Review ofthe Richland Spent Nuclear Fuel Project

.. " ~:~ :':''''~.'



3.8.2.1 Findings

The work associated with the Debris Removal after Fuel Removal, Sludge Retrieval and Treatment
and Water Removal sub-projects is under evaluation due to the addition of the Deactivation work
scope (WBS 02.50, 02.50.10 and 02.50.16) to the SNF Project in April 1998. This scope was added
to envelop all the work associated with the TPA Milestone M-34 since the focus is minimizing
effluent releases outside of K Basin. An additional $133.5 million was added to the baseline to
reflect this additional scope. This was a rough order of magnitude estimate based on previous
Hanford deactivation work.

FUH and Bechtel are currently negotiating end-point criteria now that deactivation is included in the
SNF Project scope. The baseline .technical scope and. strategy for these activities are currently being
reworked and a new BeR will be available at the end of calendar year 1999.

The 1996 analysis of K East Basin sludge identified PCB quantities as high as 220 parts per million.
In addition, because of the requirements from the Tank Farm related to criticality, pyrophoricity, and
gas generation, coupled with requirementS related to particle size (Le., nothing over 10 mi~ns could
be added to the tanks), a small acid dissolution process would need to be developed to treat the
sludge. This has led to a revision in the approach to treat the sludge. Without this revision, the cost
to the SNF Project for retrieving, treating, and disposing of the sludge is projected to double from
the current $76.9 million estimate. .

Alternate studies were established and have been conducted by the SNF Project to detennine the
most cost-effective method to process the sludge. These studies were rejected by FUH as too costly.
A Senior Advisory Team comprised o(FUH; DOE, and EPA was formed. The proposed plan for the
sludge will be to package, ship, and store the maten"al at T Plant.

The current approach calls for sludge removal from the K East Basin after fuel removal.

3.8.2.2 Assessment

. The retrieval, packaging, and disposal of the debris and water rely on technology that has already
been proven at Hanford.

The current approach to link the end of fuel removal with deactivation is both technically sound and
cost-effective. However, the net result is that there is very little detail in the level of planning beyond
the end of fuel removal in· FY 2004.

3-37Baseline Review ofthe Richland Spent Nuclear Fuel Project· ..
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The application of a site-wide systems engineering approach has led to the plan to treat the sludge, .

like other materials at Hanford, such as sludges and transuranic soils retrieved from the reactors
being decommissioned by the Environmental Restoration Program and similar remote handled
transuranic wastes retrieved from old burial trenches. These materials are currently being managed

A site-wide system engineering assessment has been performed that indicates that including the
treaunent of the sludge material with other similar material on the Hanford ~ite offers major
opportunities for SNF Project savings.
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I

. I ' .

by the DOE-RL Waste Management organization. The plan is tl'include thistnaterial in 'the scope
of a remote handled transuranic waste management plan scheduI~ to be submitted to the regulators
in June.2000. EPA, the lead regulator for the' SNF Project, has ~n involved in this new approach

and endorses it. : ,. , -.r '" .., '., '
3.8.2.3 Recommendations i:

f' ,
1. Obtain DOE endorsement of the proposed approach, which holds the Waste Management

organization responsible for special material like th~ PCB-contaminated sludge. This
approach could potentially save up to half of the remaining $47 million allocated for the
.sludge treatment work:. '

2. Initiate planning to better define the period between end of fuel removal and turnover to .the
Bechtel managed Environmental Restoration Program. !Based on lessons fromPUREX"B,
Plant and N Basin cleanout, the SNF Project couldrediIce the schedule by a year at a savings
of $35 million.

Cost3.8.3 ,/1,

:
The total project cost for these WBS elements is $107 million. If th~ deactivation costs are in~iuded.

, ,I , .. '

the total costs are $240.5 million. Costs through FY 1998 are $15.9 million. The FY 1999 budget
.' I'

including deactivation is $4 million.

3.8.3.1 Findings

. . i ..' . .

The cost basis for the debri.s removal during fuel removal is defined in the existing BOE documents
supporting the current Baseline. -

The cost basis for water removal and treatment is not docume?ted in a Basis of Estimate; ,A report
has been p'repared that delineates the approach and the ass~iated cost. . -, '.'

, I:, .' ,
The cost basis for the removal of the sludge in the K Basins i~, ~Uf[eiltly defined ,and documented in
the BOE. "

The costs to accomplish the new sludge treatment approach(i.e!, the site-wide opti~n to include SNF
. sludge with other Richland transuranic wastes) have not.yet tn estimated arid documented. .

.The FDH Transition Projects organization and not the SNF Project organization have prepared the
BOE for the Deactivation Projects' WBS. The BOE for this~ork can be characterized as an order
of magnitude estimate based on previous deactivation work a~ the Hanf~rd site.

,3.8.3.2 Assessment,

Except for the WBS assOCiated with Debris Removal during; Fuel Movement, a detailed "bottom
up" cost estimate is not available. Greater detail will be developed during the next six monUls and

Baseline Review ofthe RiChland Spent Nuclear Fuel Project.
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will be reflected in a BeR, which is scheduled to be submitted in December 1999. It is anticipated
that major expenditures will not occur until 2001.

The SNF Project organization has not developedestimates that it "owns" for the deactivation work.

The outyear work plans should reflect cost savings once the baseline IS changed to reflect a shift
from sludge treatment to sludge transportation and storage at T Plant.

The budget for the Deactivation Projects covers four years and totals $133 million. Hanford
experience (e.g., PUREX and B Plant) indicate that the scheduled duration and budget may be high.

3.8.3.3 Recommendations

1. Assess and incorporate the lessons learned at B Plant and N Basins in an effort to reduce the
outyear schedule and associated cost after fuel removal.

2. Assess whether K West Basin Deactivation can be accelerated by a year at a red~ced cost.

None

3.8.4.3 Recommendations

3.8.4.2 Assessment

3-39Baseline Review ofthe Richland Spent Nuclear Fuel Project

A clear definition of the schedule and cost will not be available for evaluation unt.!l December 1999.

The management of this work is done under th~ direction of the FOH SNF Project organization
responsible for site-wide interfaces and systems engineering except for the current debris disposal
operations, which are essentially complete.

3.8.5.1 Findings

3.8.5 Management

Detailed integrated schedules below Level 3 do not exist for the period from end of fuel removal to
turnover to the Bechtel managed Environmental Restoration Program.

Other than ongoing Debris Removal to support preparations for fuel removal, major work in these
sub-projects is not scheduled to start until 200 1.

3.8.4.1 Findings

3.8.4 Schedule and Funding



3.8.5.2 Assessment

The management of these elements has had the net benefit of!:identifying solutions that could
potentially reduce costs for the SNF project. However, because this work is five years away, it does

I,

not have the same management attention that current spent fuel efforts have. The formulation of a
new direction for the treatment of the sludge is being developed Jith the stakeholders and the lead
regulator, EPA.'

3.8.5.3 Recommendations

None.

,",
' ..

.... ~
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Figure 4-1. Key Elements of Risk Management

4.1 Summary

4.0 Pr9ject Risk Management

4-1

.Risk Management

Risk Risk Risk Risk Risk
Management

Identification Quantification Response
Reporting &

Planning Tracking
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The SNF Project Team has clearly demonstrated the implementation of several elements of risk
management Significant emphasis on risk identification, defming the likelihood of occurrence,
tracking and reporting risks, assigning responsible persons for closure, and factoring the schedule
or cost impacts into the project baselines was obvious. The "living" risk database and contingency
analysis development are well documented, visible, and used by the Project Team. What was not
evident was the project plan or "process" describing the inputs, controls, supports, and outputs to
ensure a consistently applied methodology of risk management. Also, the Review Team identified
several risks which need to be further evaluated by the SNF Project Team.

Aggressive risk management is an ongoing process and should continue to be perfonned throughout
the life of the project

The chartered activities of the Review Team include an assessment of the SNF Project Risk
Management Program and identification of risks that could have significant impact on the project
baselines.

Active risk management can significantly decrease the likelihood of unanticipated cost ovenuns,
schedule delays, and compromises in system quality. A focused and disciplined approach to risk
management provides the benefits of avoidance of surprises, high value activity/task definition, and
ultimately increased project success. A risk is the result of any event or occurrence, whether
internally or externally driven, that will adversely impact the ability to complete the project within
stated teehnicaVscope, schedule and cost objectives. Risk management is a structured, formal, and
disciplined approach to detennine and control risks. It includes processes concerned with planning,
identifying, analyzing and responding to potential risks. The key elements of risk management,
against which the SNF Project is evaluated, are shown in Figure 4-1. A description of each of the
key elements is given in Appendix G.



4.2' Findings

Significant effort was initially invested by the SNF Project Team to identify project risks during the _
period of time when the project baseline was being re-evalukted (circa 1998). The SNF Project
Team contracted the services of both Pacific Northwest Natiorlal Laboratory (PNNL) and Newport
News Nuclear, Inc., for the purpose of getting independent kssessments and inputs on potential
project risks, the impact on cost, schedule, and scope, and \other relevant aspects of risk. The
compilation of all the initial risks were then reviewed by praject management to distill the risks
down to the significant ones. Risk handling strategies and ~sociated costs and implementation
schedules were used as inputs to contingency analysis. Ii _ _

The SNF Project Team maintains four categories of risks which reside in the risk database
maintained by the Project Control organization. These four!categories are identified as "New,"
"Open," "Avoided," and ''Realized.'' The "Avoided" or "Realized" risks are carried within the
database for reference purposes but no further activity is requir&L The risks included in the current

I__

baselines and contingency analysis are referred to as the "open"l_ risks and are tracked in the database.
Risks identified subsequent to the current baseline approval 'are categorized as "New" risks and
likewise are tracked. The SNF Project Team formally revie",s the "Open" and "New" risks on a
quarterly basis. The risk database is revised via change contrbl.

The SNF Project Team indicated that there is no documented ~lan or implementing procedures on
risk management. Specifically, the inputs, outputs, support resources, and controls of managing risk
elements were not always evident. Some of the inputs, e.g., ilie risk database and technical issues,
were evident. likewise, outputs, e.g., the risk database revisio~s, contingency analysis, and BCRs,
were readily apparent. I

Finally, organizational and functional responsibility for thel! risk management process was not
obvious. A review of organization charters did not clearly idyntify the leadership responsibilities
for the process. Based on the interviews of Project Teak members, it was clear that risk
management is used and.its value is known. The Project Contiol organization came as close as any -

- ~

to being functionally responsible for the process due to the ac~owl~dged links between risks and
baselines. The Systems Engineering Management Plan (HNF-SD-SNF-SEMP-QOl) .implies that the
Systems Engineering organization is responsible.

4.3 Assessment

The Review Team focused on two areas relating to SNF Project;risk management These areas were:

. . l· -
a) The risk management process employed by the SNF Project Team; and

. . I: .

b)' Risks with potentially significant impacts on the project baselines.

Bp.seline Review ofthe Richland Spent Nuclear Fuel Project
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4.3.1 Assessment or Risk Management Processes

The SNF Project risk management approach (process) was evaluated against the standard elements
of risk management. The findings are discussed above. The Review Team's assessment of each
of the key elements are as follows:

Risk Management Planning: No formal risk management plan or implementing procedures exist
delineating the inputs, controls, resource supports, or outputs of the risk management process.

: r
!

Risk Identification: A database of identified risks exists and is updated quarterly by the Project
Team. Sometimes the risk statement contains a description of potential consequences and sometimes
it does not. For clarity, the consequences of an identified risk should be stated separately. The
"Open"risks are also stated in the contingency analysis portion of the baseline.

4.3.2 Assessment or Risks

Risk Response: The methods and/or activities to prevent, mitigate, accept, reduce or transfer the
identified risks are inconsistently described in the risk database and contingency analysis.

4-3Baseline Review ofthe Richland Spent Nuclear Fuel Project

The inputs used by the Review Team to evaluate the risk management process included an in-depth
review of SNF Project documentation, interviews With SNF Project Team perso~el, and interactive
group meetings.

The Review Team was organized into two types of teams, i.e., system/component-specific teams and
crosscutting sub-teams directed toward selected WBS activities. The result of this approach
provided an effective means to review and evaluate risks considered by the Review Team to have

From a "risk management process" standpoint it was determined that many elements exist to varying
degrees of detail and consistency. The lack of a formal documented risk management program and
project team training in risk management may be a contributing factor to why the Review Team
identified some potentially significant risks not formally identified and documented by the SNF
Project Team.' Project Team personnel may have differing views or levels of understanding with
respect to risk management without the benefit of a structured set of guidelines or procedures for
implementation.

Risk Reporting and Tracking: The risk database produced and regularly reviewed by the SNF
Project Team, has most but not all of the information necessary. The stated consequences (impacts)
and the level of significance those consequences have (e.g., negligible, marginal, significant, critical)
are not readily apparent nor is the overall "risk level" (e.g., High, Moderate, Low) declared in the
database. Additional fields in the database would fix this.

Risk Quantification: The likelihood of occurrence (probability) for each identified risk was stated
in the risk database; however, the consequences (impacts) associated with each risk are seldom
called out. In addition, it is unclear how or which risks are considered significant enough to assign
risk handling strategies, incorporate in contingency analysis, and assign responsible organizations
to close out. A graded approach to managing risks is both cost-effective and practical.
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the most significant impacts on the project baselines. The riskS with potentially significant impact
II

on the SNF Project baselines are presented in Table 4-1. In adctttion. possible mitigating factors and
positive attributes noted by the Review Team are also shown. Ifhe implications of associated cost,
and/or schedule impacts, are discussed in Sections 3.0, 5.0, an~ 6.0, respectively.

4.4 Recommendations

The recommendations developed as a result of the review of SNF risk management activities are
provided below.

i .

1. Develop and document a Risk Management Plan (RMP) apd implementing procedure(s). The
impetus for this recommendation lies in the fact that the SNF Project is large, complex and still

• . II .

has many challenges ahead. The SNF Proj~tTeam has the right mindset regarding risk, i.e.,
they make every effort to manage it (risk) so it does not fuanage them. They understand the
value of early and frequent risk analysis, arid how it "connbts" to day-to-day, as well as long
tenn, planning strategies. .Without a tangible roadniap fbr formally managing risk, the best

. f . .

intentions may not suffice. ." I:. ..' '.' .'
The Review Team developed a SNF Project Risk Management Business Model (Figuie 4-2) for

I·

guidance to the SNF Project Team in developing a RMP. TJ:1e business model identifies possible
inputs, supports, controls, and outputs needed toconsist9~tly and effectively manage project
risks. The items proposed on the business model were iden~ed during the course of the Review
Team's assessment. Documenting the specific elements *eeded in the business model by the
SNF Project will essentially contain the ingredients neededlifor the RMP and any implementing
procedures.' . ,

To further facilitate the SNF Project Team's effort, an outline .of a .risk management plan is
provided in Appendix G. '

2. The SNF Project Team is encouraged to further evaluate: the risks identified in Table 4-1 to
develop appropriate risk responses, and factor these inlto the project activities as deemed
appropriate.

:- . ' ..- .
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; Assessed,Area Risk Number Risk Statement

Fuel Removal FRS-I Changing, Requirements
System (FRS)

FRS-2 Affect of RAD conditions in K East

FRS-3 Availability of SARs when needed

FRS-4 Staffing ramp-up is behind plan

FRS-5 FRS is first-Qf-a-kind and has not been tested

FRS-6 Cask drop driven modifications - challenge schedule

FRS-Value Reduce parallel operations of K WestIK East
Engineering

uick of approved SAR
. -

Canister Storage CSB-l
Building (CSB) & COnsequence: if facility fix needed, there will be construction delay
Interim Storage "

Positive Except for SAR risk (cask drop), construction completion schedule andArea (ISA)
cost has minimal risk

Multiple Canister MCO-l Implementation ofNQA-l quality requirements for the baskets at
Overpack (MCO) DynCorp'sfabrication shop facility

MCO-2 ,Resolution of whether RW0333P are to be applied to baskets and/or
MCOs

MCO-3 Lack of DOE-RL approval of MCO Topical Report (FSAR)

Positive · Industry involvement in baskets and MCOs

· Lessons learned process used

· Good project management

· Using conunercial'fuel standards

Integrated Water IWTS-I Unproven first-of-a-kind
Treatment System Basis: Unknown settling characteristics
(IWTS) Unknown feed stream

Single failure
Never operated
High volume plan (320 gpm) .
24-hour operation required (95%)
Defective welds (i.ssue surfaced too late to be included in review)

Positive • Will use lessons learned for K East

· Good project management

Cold Vacuurn CVD-l FSAR being re-issued
Drying (CVD)

CVD-2 Transition from construction to operation
Basis: Staffingffraining

CVD-3 Actual drying process may be longer than anticipated

CVD-4 Impact to construction/equipment due to fabrication design or vendor
perfonnance

Positive 3161300 Area full scale prototype and checkout system. Usable for
training and procedures.

'Table 4-1. Risks with Potentially Significant Impact on the SNF Project Baselines
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Assessed Area Risk Number ' '

"

" '~>,'/,RiskStatement ' '
"

.. ~~

Operations (OPS) OPS-I Ability to provide staff in a timely maker,

OPS-2 Ability to train ~d qualify personnel J1 needed timeframe,

Debris/Sludge! DSW-I Sludge treatment costs may vary I
Water Removal ,.
(DSW) DSW-2 Deactivation costs/schedule not fully d,efined

I'

Positive Exaniples of sludge from site systems for transuranic waste

Schedule SCHED-I Staff"ramp-up behind plan If

(SCHED)
"SCHED-2 Availability of funding to-support staft;jUP and procurement

SCHED-3 Planning and schedule for activities be~ond November 2000 are minimal

Project PMI-I Resolution of SAR will not be complete in tiinefrarne needed
-,

Management and Consequence: CostlSchedukimpacls Ii" , , '

Integration
PMI~2 Operations and EngiDeering'staffing short-falls ':; .: "

(PM&I) , , ,"

PMI-3 Potential project organizational changb;
, ' ,

"

Positive • Good job developing baseline I: ....
• Good effective management team in place

Excellent project management systems in general
' , :·

",.
Quality Assurance! QAlQC-1 Delays due to potential Corrective Ac~ons resulting from compliance
Quality Control, orders , ," I,
(QNQC)

" ' ..
Operations ORR-I Boundaries for ORR scope are not well defined
Readiness Review I

(ORR) ORR-2 Durations for corrective actions for th6 MSA, and two ORRs are
insufficient I;,

i
I;
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Inputs

• Assessable Elements (WBS)
(CostIScbeduIe/Soope)

• Programmatic Assumptions

• Staffiog Plan

• Tce:hnicaJ Issues

• Risk Dalabase

Controls
• Risk Maoagemelll Plan

• Implemeoting Procedure(s)

• SySleIm Engin=ing
Maaagement Plan

• Who, wha1, wileD, wbere, bow

Supporting Resources

• Lessons Learned

• Problem Investigation Process (Proc. AP-I-003)

• Deficiency Tracl<iDg System HNF-PR0-653

• Deviation Noti=;

Outputs
• Risk Report

- Risks defu>ed.
evalualed, raIed

- Risk Response
stralegieslauigoments

- Risk TracIdog Program

• Baselioe Chaoge Requests

Figure 4-2. Proposed SNF Project Risk Management Business Model

• Non-<:onf= Reports and Comrols (AP.I-003;
AP-ll.{)()4)

• Maaagement AssessmenlS (AP-I'{)36)

• Cooperating with oulSide audits. inspeaors and
investigations (HNF-PRO-1831)

• Design and conSlnlClability reviews

• Authorization Basis

• Configuration Management Plan

• Facility Design Dc$criptioa, System Design
Desaiptioa, lDtafaoe Cooaol DocWDCllts

• Project Tcam

• Stak.eholdenlSubject Mauer Expens
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5.0 Cost Estimate

Table 5-1. SNF Project Baseline by Year

5-1
",' -.

86

47
26

106

191

192

195
153

191

533

1720

.. 'Basel.ine'Total' $M

Total

FY 2004

FY 2007

FY 2005

FY2006

FY 2002

FY 2001

FY 2003

FY2000

FY 1999

Prior Years

,. .oJ "

Baseline Review-olthe Richland Spent Nuclear Fuel Projec!' - . '. -_.-
~:.,:,..':-,.".~\ . '.".' , ...::'1'\: .', '.~Y"

The current SNF Project baseline is predicated on 17 key programmatic assumptions. These are
presented in Appendix H.

Although almost one-third of the total project paseline is for construction projects and equipment
acquisitions, most of the rem3ining funding for'the SNF Project is operational expense-type funding.
There is approximately $83 million in capital equipment and just under $190 million in line item
funding included in the remaining costs of the SNF ~ject.

Table 5-2 summarizes the project's estimated costs fromFY 1999 through project completion by the
major categories of the project's Code of Accounts (COA). A more detailed breakdown of the COA
for the SNF Project is included in Appendix I.

The baseline for the SNF Project was changed in December 1998 to $1.586 billion. This change
represented an increase of $497 million from the previous baseline, and was accomplished through
approval of BCR 058. (This baseline was titled the High Probability Baseline, or HPB, by the
project) Subsequently, the deactivation and transitioning work scope was transferred into this
project, bringing with it an additional '$133 million and resulting in the current baseline for the
project of $1.72 billion. TIIis transfer of work scope was accomplished by a site-wide level BCR.

5.1 Summary

Of the $1.72 billion, approximately $1.2 billion remained to be expended beginning in FY 1999, and
approximately $1.0 billion is planned from FY 2000 through project completion. The SNF Project
is scheduled for completion in FY 2006, although some of the'deactivation budget transferred to the
project is planned forFY 2007.' Table 5-1 depic~the funding profile for the project in accordance
with the current baseline.
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Table 5-2. Project's Estimated Costs from :FY 1999 Throu'gh Project Completion ($M)
Category &timateCi Cost Percent of.Total

Administration and Support $371* I; 31.2%

Engineering 102 I! 8.6%

Environmental. Safety& Health 85 I: 7.2%

Construction 179 I, 15.1%

Operations 219 I' 18.4%

Maintenance 98 I: 8.2%

Deactivation 133 I: 11.2%

Ii

Total SNF Proiect SI,187 I::
• IDcludes OOIIllngency • WIthout CODllngen<:y is $267 million, or 2S percent of total I: .

The project is currently broken into 26 sub-projects as shown in Table 5-3. One of these sub
projects, the Hot Conditioning System, has been deleted. A mdre detailed breakdown showing sub-
projects by year can be found in Appendix J. ,

,i
The Findings, Assessment and Recommendations discussed in ;the following sections are the result
of collaborations between sub-project-specific sub-teams ~d the cross-cutting sub-team that
evaluated the SNF Project cost baseline. Additional specific cdpunents related to costs can be found
in Section 3.0.

5.2 Findings

The current SNF Project baseline represents a newly develope4, bottom-up baseline. It was not the
result of incremental refinements and changes to the prior bbeline, but rather a new estimate of
project costs. The baseline was developed in this manner ~o address significant problems and
shortcomings noted in the prior baseline by the newly installed Project Team in the first half of

I •

FY 1998. The baseline was finalized and approved at the end of FY 1998.

A principal objective of the. new basefuie development eff~ in FY 1998 was to qnantify and
approve a "high confidence baseline." In fact, the baseline ~at was approved is characterized as
having a 90 percent probability of success, or confidence le+l, associated with the cost baseline.
This was accomplished by building estimates and schedules that incorporated some degree of
inherent conservatism, identifying known risks and incorpotating mitigation costs in the baseline
when appropriate, and assessing the risks and uncertainties ili:at still remained in the cost estimate.
A probabilistic contingency analysis was perfonned to sU~Port the inclusion of an appropriate
contingency allowance in the baseline. '

A Critical Analysis perfonned by Professional Analysis, uk '(PAI) in 1998 reviewed ~e prior
project baseline. That review found many deficiencies, erlorS, and inconsistencies in the prior
baseline. As that effort was underway, the decision was made ito develop a completely new baseline.
Subsequently, PAl issued a Phase 2 Critical Analysis Report (see Appendix C, Documents

'; - 0 0 __.. .-. _ .._o__.•• - _0 ..... - _ .. - - ••_. - ._.. ' ..... -- • -If ,---.- . ---- - _ .
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Reviewed). That report said "...PAI can state that the total project cost will not exceed the High
Probability Bas~line (HPB), le~s contingency, by more than 10 percent. However, PAl believes that
there is potential for greater than 10 percent reduction of the HPB."

I Costs remamlog after FY 98

a e - . rOjec ase me ly u -project
·~'WBS Description

Total Pet. of Remaining Pet. of
Cost Total Costl Total

1.03.01.01.10.10 Project~anagement3ndInre~ation 317,154 18.44 220,907 18.62
1.03.01.01.10.60 . Sire Wide SNF Projects (327 Fuel Transfer) 2,032 0.12 2,032 0.17
1.03.01.01.20.10 Project ~gmt and Inregration (project Fee) 45,540 2.65 45,540 3.84
1.03.01.02.10.20 K Basins ~aint and Oper. (ThrouM F.~.) 301,577 17.54 164,891 13.90
1.03.01.02.10.60 Sire Wide SNF Projects (N Basin Fuel ~vmnt.) 148 0.01 44 0.00
1.03.01.02.15.20 K Basins ~aint and Oper. (Assoc. wI Transition) 22,333 1.30 22,333 1.88
1.03.01.02.20.13 K Basins Facility Projects (Des! ~odIConst) 52,740 3.07 19,620 1.65
1.03.01.02.20.14 Fuel Retrieval Project (Des! ~odI Const) 54,005 3.14 23,003 1.94
1.03.01.02.20.15 Warer Treatment (Des! ~odIConst) . 38,640 2.25 22,849 1.93
1.03.01.02.20.16 Debris Removal Proiect (Des! ~odI Coilst) 16,832 0.98 12,142 1.02
1.03.01.02.20.17 ~CO Acquisition (Des! ~odI Const) 85,266 4.96 71,336 6.01
1.03.01.02.20.18 Cask Transportation Sysrem (Des! ~odl Const) 17,602 1.02 368 0.03
1.03.01.02.20.41 K Basin Cold Vacuum Facility (Des! ~odlConst) 63,199 3.68 29,463 2.48
1.03.01.02.25.16 Debris Removal Proiect (During F.~.) 13,667 0.79 12,109 1.02
1.03.01.02.25.19 SNF Relocation (Common Operations) '198,583 . 11.55 . 184,833 15.58
1.03.01.02.25.41 K Basin CVD Facility (Operations) 44,726 2.60 44,726 3.77
1.03.01.02.30.50 Slud~e Removal Project (Des! ~odIConst) 19,696 1.15 13,033 1.10
1.03.01.02.30.51 Slud~e Treatment Proiect (Des! ~odl Const) 47,170 2.74 44,192 3.72
1.03.01.02.35.50 Sludge RetrievallRemovai Operations 9,686 0.56 9,686 0.82
1.03.01.03.10.30 Canister Storage Bldg. Facility (Des! ~odI Const) 152,624 8.88 38,890 3.28
1.03.01.03.10.40 Hot Conditioning System 8,771 0.51 0 0.00
1.03.01.03.20.30 Canisrer Storage Building Operations 51,403 2.99 51,403 4.33
1.03.01.04.10.60 Site Wide SNF (200 ISA Des! Const) 1,024 0.06 560 0.05
1.03.01.04.20.60 Site Wide SNF (Des! ~ove Fuel to 200 ISA) 20,395 1.19 17,851 1.50
1.03.01.04.30.60 Site Wide SNF (Operl ~aint 200 ISA) 1,359 0.08 1,359 0.11

Sumof~OI 1,586,172 92.24 1,053,170 88.75

1.03.01.02.50 Deactivation lOOK Area Facilities 133,372 7.76 133,372 11.24
1.03.01.02.50.10 Deactivation Transition 144 0.01 144 0.01

Grand Total 1719688 1.186.686..
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The baseline achieves full cost/schedule integration by tying all cOsts to schedule activities: 'In order
D '. .

to enable the costs to be segregated by fiscal year for funding and budgeting purposes, no schedule
activity was allowed to cross fiscal year boundaries. In the case ~f activities that would span fiscal
years, the activities were subdivided into annual activity ~egments.. The integration was
accomplished at the third level of the schedule.

. i
The project WBS is dictated by site-wide requirements throug9: Level 5. The 6th level is the sub-
project. Sub-projects are broken down by "sub-project definitiony (of ~hich there are 124), and then
the "Cost Account Project Number" (CAPN). There are slightly less than 500 CAPNs, of which 374
are currently active. The CAPN is the control point for the projcl:t, with an assigned manager, cost
~alyst, and scheduler.

The baseline costs are further broken down by schedule activi~, then COA. There are over 700
distinct CAPN/COA combinations. Costs are further segregatM or identified by resource codes
(labor categories, materials, subcontractors, other direct costsjl etc.) and Common Occup~tional
Classification System codes. At its lowest level, the baseline ¢stimate has approximately 8,000

I .

detailed entries. i

I .
The baseline is supported by BOE documentation produced wiillithe help of the database processes.
There are 32 volumes of BOE documentation organized by sUb-~roject. In addition to a presentation
of the cost data at all of the various levels of detail, the BOE lincludes a full set of assumptions
pertinent to the particular area of the project' The BOE also identifies the source of all. cost or

I .

pricing data. References may be made to engineering estimates, bids, fair cost estimates, or contract
. I:

awards. Copies of these documents are also maintained and comprise ·the estimate .backup
information. If the documents are not actually included in the ijackup section of the BOE~ there IS
generally a reference to the documents in the BOE and the l~ation and/or person responsible is
noted in the BOE. :.'"

I
I .

.The project conducted a contingency analysis (with the help !of PNNL personnel) to assess the
required level of contingency to support the targeted 90 percent level of confidence. This analysis
addressed risks or uncertainties in four categories: .

'''!.

..

•

•

•

Standard cost uncertainties associated with the estimate~process and the quality of estiniate
or supporting scope definition; , ,

Uncertainties associated with identified risks that had no~ been incorporated into the baseline;

Cost uncertainties associated with the start and com!letiOn of fuel movemeIit from the
K Basins; and

• Uncertainties associated with risks that were not yet nown or identified.

The contingency analysis identified the need for approximate!y ~ 10 percent contingency on the Total
Project Cost (TPC) to achieve a 90 percent level of confidence; This was acknowledged as
appearing low, given the technical difficulties and challe~ges confronting ,:the, SNF Project.
However, the Project Team rationalized that «the HPB inco~rates strategies for mitigating many

~ ~~ . .

'r.- "~"_,-.,_ ....

Baseline Review of the Richland Spent Nuclear Fuel Project I' ,. ':"
, ••, .. , , ,,,,. " '" "-', .,., " ".'" '~.' ,." "."," ';'0 "~'''''''''~•.'' ·· ..v:·~ .'. ,'".":," '"". •

5-4



potential risks directly into the baseline. For example, the time required for fuel removal operations
was derived from the WITNESS model simulations of fuel and MCa handling operations.
Therefore, the contingency needs of the project are lower than might be expected."

At the time of this review, the Pr:oject Team has stated that they remain confident that the cost
objectives of the project can be achieved. Even :though there have been changes identified that will
result in cost increases, the overall level of contingency remains adequate in the, opinion of the
Project Director and Project Controls Manager. In addition, opportunities for cost savings have been
identified. Both the Project Director and the Project q>ntrols Manager, In particular, are very
comfortable with the current TPC level. There are some concerns, however, with the level of
funding available on 'an annual basis, particularly in the current fiscal year. However, the latest
forecast of estimated cOsts indicates a sm311 projeciedundemm in total project costs for FY 1999.

The project has experienced, or is forecasting, cost increases in a number of areas and some other
potential cost increases surfaced during discussion between the Review Team and project personnel.
Some of these are listed below.

• Approximately $1.5 million was recently spent on drain valve modifications in the basins.

• The continuing difficulties with SARs have resulted in an increase in TPC of approximately
$5 million. This increase only represents the increased costs of the SAR work and does not
include the cost impacts on the various sub-projects that result from delays in SAR approval.

• An additional $1 million'will be required to address Cask Loadout changes. K Basin facility
, upgrades hadhigher than programmed costs because of the extra effort and the need to retain

craft personnel on-site longer while the dropped cask mitigation effort is underway.

• Because FRS completion is proceeding on a two-shift, five days per week schedule to meet
the TPA milestone, there are higher than planned fabrication and'installation costs.

• There may be higher than planned costs incurred during the ramp-up fror:n construction to
operations for the CVD Facility.

"

"ii:,

•

•

The use of contracted persOIUlel. rather than the planned in-house employees, to perform
operations activities has resulted in higher costs.

., .'.

The incr:eased ~uclea:r safety requirements are impacting operations plans and processes
resulting in increased costs.

I
I,II

Offsetting these areas of cost increase is a number of identified or perceived opportunities for
potential cost savings. Generally, these cost savings result from competitive procurement processes
and the Review Team was not able to quantify their magnitude in some cases because of ongoing
procurement actions (e.g., the Mca procurement)., There are also areas that have not been able to
add staff as quickly as planned, resulting in at least short~term cost savings.

, I

, '

~' , ~
; ,I", '
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5.3 Assessment

5.3.1 Cost Estimate Development Methodology
,

The SNF Project team is to be commended for the quality of ~e cost estimate baseline they have
de~eloped. Th~ tec.hniques and methodologies used tOd.~velopl~e b~eline and the 'system within
which the baseline is managed are sound and well conceived. l~ addiuon, they are among the'best
seen by this Review Team. In particular, this is an excellent exatpple of cost/schedule integration
an objective that is not easily achieved in either the DOE or thd; commercial sector.

II
The level of detail in the baseline documentation, particularly the BOEs, and the use of the Intranet
to communicate baseline data and facilitate updating and r6porting of the baseline, are also
noteworthy. One item that was missing when this review begkn was the overview and summary
level. documentation. of the basefue. However, the ~jectf;Team had ~dy~d~ntlfiedthis
deficiency and a baseline summary document was made available for team reView dlinng ~e second
week of the on-site visit. :", !', "-, ':;, "

I

The baseline estimate uses appropriate escalation rates and oyerhead rates consistently:' 1bis is
facilitated by the database table structure and the baseline can Pc easily updated if rates change in
the future. ' ", " ..

The database allows the production of ad hoc reports that facilitate data analyses. For exaniple, this
h

team was able to review a report that broke baseline costs down by Resource Type (see Appendix K)
and also COA (see Appendix D. A report was also provide~: to the tea,m that showed the COA
breakdown by sub-project and the sub-projects by COA to assist the analyses by the cross-cutting
and sub-project-specific teams respectively. '

,
, '

The baseline database segregates costs by resource type. The orily labor costs identified as labor are
Project Hanford Management Contract costs. All other labor is shown as subcontract costs.
Although the system is able to handle contract labor as hoursl virtually all contracts are cuirently
entered as lump sum costs. Therefore, it is not possible at this time to utilize the database to assess
the total labor requirements for the SNF Project. This could h~per analyses of labor utilization and
staff planning for the project. '

Although the technique and methodology used to conduct the oontingency analysis arein a~rdance
with industry practices, the results of the analysis depict a projeb cost probability profile that shows
much more cost certainty than would be expected for a project ~uch as the SNF Project. This could
be the result of the inherent conservatism of the underlying leost estimates, as the Project Team
explains. However, it is also possible that it is the result of overstated confidence in the underlying
cost estimates. For example, the modeling of schedule unce~nty assumed that the start of fuel
movements could only range from a one-month improvemeri~ to a two-month schedule slippage.
Similarly, the fuel movement finish date was assumed to vary!'by only a three-month improvement
to only a one-month schedule slip. While the schedule does include some contingency, these ranges
appear to be overly optinlistic. Another example of an app~ntly high level of confidence in the
base estimate was for SNF Relocations Common Operati~n (the sub-project that covers the
operations activities associated with fuel transfer and loadihg of the MCOs). The contingency

II
~~. -"- .'..~ ..-:
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analysis for this sub-project resulted in the need for less than two percent contingency, even though
there would appear to be a good bit of uncertainty with many of the operational assumptions (e.g.,
the effect of high dose rates in the K East Basin). If this degree of optimism pervades the
contingency analysis details, the calculated contingency allowance may be inadequate to achieve the
desired 90 percent level of certainty.

5.3.2 Cost Estimate Analysis

Several areas of the project's BOE were sampled and assessed by members of the Review Team.
Some of the results ofthis effort have been discussed in earlier sections of this report, and additional
results are presented in this section. In general, the BOEs were found to be well organized and
included clear explanations of the cost estimate bases. As with any set of very detailed
documentation, some inconsistencies, gaps and disconnects were observed. However, most of these
were easily explained or clarified during discussions with project controls personnel.

Four of the' SNF sub-projects comprise over 50 percent of the remaining costs of the project. These
are:.

• Project Managementand Ir)tegration;

• . K Basins Maintenance and Operations through Fuel Movement;

• MCO Acquisitions; and

!l

.>
jo1

U
r,:;

I,ff;

• SNF Relocation Common Operations.
,, ,

Each of these sub-projects was reviewed as a representative sample of the project cost baseline. The
results of this asse.ssment, and pertinent observati9ns or issues, are discussed in the following sub
sections.

5.3.2.1 Project Management and Integration (PM&O .

The single largest Cost Account Project Number (CAPN) within PM&I is for Project Controls ($34.8
million), and approximately $30 million is included for Project Direction, QA, Environment, Safety

PM&I is the largest single sub-project within the SNF Project. With approximately $221 million
estimated to be required over the FY 1999 - FY 2006 period, this sub-project represents 19 percent
of the remaining dollars for the project. The project's entire contingency is included in PM&I and
this represents almost one half of the PM&I·total. Without contingency, PM&I represents
approximately ~n percent of the remaining project costs. While this is a reasonable level for such
a project, it should be noted that there is a large amount of administration and support activities in
the other sub-projects as well. As shown in the COA Summary Table presented earlier,
approximately 25 percent of the remaining project costs is administration or support in nature. This
could be considered high; however the team did not have the opportunity for a detailed level review
of these costs.

".
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I

and Health, and Site Integration. Most of the costs in PM&I ha~e been estimated as level-of-:effoIt
activities based on staffing pl~ns.

While no specific problems were noted in the PM&I estimate, the tearn is concerned that the large,
basic management cost areas (as listed above) remain fairly con~tant over the life of the project. It
would be expect~ that Project Controls, Project D~ection, etc. iwould sh~w some degree of~~
down as the project proceeded past the completIon of fuel removal 10 FY 2003. A realistIc
assessment of the n~s and requirements in the latter years df the project may offer some good

II

opportunities for cost reduction or savings if significant ramp-4own can be accomplished. .
, .

5.3.2.2 SNF Relocation Common Operations

The second largest sub-project is SNF Relocation Common operation,' with approximately $185
million projected to be required over the FY 1999 - FY 2006 period. It is this sub-project that
addresses the operational activities needed to remove fuel elemedts, clean them, pack the MCOs, and
load the casks. The breakdown of the sub-project into 25 CAPN~, and the categorization of activities
into those CAPNs, is not inherently clear. The new Operation~Manager plans to re-organize this
work (together with the K Basins Maintenance and Operations land all of the other operations sub
projects). This appears to be necessary. There are instance's i~f certain CAPNs within this sub
project also covering CSB or CVD operations when there are separate sub-projects for those items.

5.3.2.3 K Basins Maintenance and Operations (through Full Movement)

This sub-project, which is intended to include all activities nJssary for minimum safe operations
of the K Basins, is the third largest sub-project with approxuJ~tely$131 million remaining to be
spent There are currently 45 CAPNs in this sub-project; howerer, as stated above, there are plans
to re-visit the breakdown of costs within all of the operations sub-projeCts. A review of the details.
presented in this BOE found them to be generally well-doJumented. In many instanCes, the.
estimates are based on true activity-based costing techniques in!:which the work scope is quantified
and the resources estimated to complete units of work scope have been identified, often through
analysis of historical experience.

5.3.2.4 MCO Acquisitions

I

The MCO Acquisitions sub-proj~t is estimated at $71 million for FY 1999 - FY 2006. Most of the
costs are in two CAPNs - MCO Fabrication and Basket Fabrication. The BOE explains the rationale
for the unit pricing lipon which the estimate is based. Generall~, this is the result of extrapolations
and interpretation of the experience on the prototype MCOs ana baskets previously fabricated by a
vendor and the on-site shop, respectively. However, it was no~;clear how the estimated costs were
spread by year, since the BOE does not include a fabrication bd delivery schedule. Because the
team was able to see such a schedule during discussions with ili~ sub-account project manager, it is
recommended that this schedule be included in the BOE in th~ future. . .

Baseline Review ofthe Richland Spent Nuclear Fuel Project'

W. n "P.€.C.•J.<A.H«4.t.(¥,¥U" dJ'. c;e,4? . 0' .. '+ it .4...4.•' (CSQUSg a . Jill

'5-8 ."
.'.J



5.3.3 Cost Estimate Reasonableness and Achievability

. The Review Team found no major omissions or errors in the cost estimate for the SNF Project. All
areas sampled and reviewed seemed to be supported by reasonable" assumptions and cost bases. The
basic cost estimate, without contingency, appears to be reasonably developed and may in fact have
sufficient conservatism built in to justify its being called a "high probability baseline."

Only $112 million in contingency was included in the baseline for a project estimated to cost
approximately $1.1 billion (without contingency) over the next eight years. (Approximately $104
million in contingency rerruiins as of the date of this review.) Based on the Review Team's initial
perceptions, this did not appear to be adequate, nor did it appear to achieve the 90 percent level of
confidence the project is communicating to its constituency. The Review Team believed the
confidence of the Project Team might overstate reality, and be the result of focusing on the annual
usage of contingency without fully and.objectivelyassessing project uncertainties in the outyears of
the project Therefore, the Review Team attempted to perfonn its own risk analysis of the project.
Although not done to the level of the project's own risk analysis (which addressed uncertainties by
both year and funding types), this analysis does present an overall assessment of project. risks and
necessary contingency allowances.

The risk analysis model developed by the Review Team, the assumptions that fonned the basis for
the analysis, and the results of the analysis are described in Appendix L. While the SNF Project
baseline remaining to be spent from FY 1999 through project completion is approximately $1.187
billion ($530 million has been expended through FY 1998), the Review Team's analysis projects the
remaining costs at 90 percent level of confidence to be $1.19 billion. Therefore, within the current
scope and plans of the project, it is likely. that the current estimated baseline costs for the SNF
Project should be sufficient to achieve project objectives. However, as discussed throughout this
report, and as summarized in Section 4, there are many risks o!Jtside of this analysis that could not
be quantified in tenus of impacts. If these risks occur, they have the potential to significant!y impact
project costs.

5.4 Recommendations

1.

2.

3.

As part of the semi-annual review of project costs and risks, reassess the adequacy of the
project contingency-allowance using the insights presented throughout this report and the
analysis by the Review Team.

Assess the possibility of ramping down the PM&I activities as the project moves towards
completion. Identify opportunities for staff, and therefore cost, reductions prior to the project
end date.

Evaluate the adequacy of planned costs related to start-up and turnover from construction to
operations. Look at staffing ramp-up required to support efficient operations and ensure that
there is adequate funding to support timely staffing of the operations area.

·1

': I.'

:: .

!

4. Reassess the breakdown of costs required for operations and maintenance and the resources
needed to achieve all operations objectives.

Baseline Review ofthe Richland Spent Nuclear Fuel Pro!e~t.
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5.

6.

7.

I .. ..
As the project proceeds and budgets and plans continue! to evolve, attempt to reduce sub-
project accounts in areas of conservative assumptions an~ hidden contingencies. Move all
available funding to the separate contingency accounts and manage aggressively to minimize

. I .

contingency allocation and usage. '

Continue to refine and improve the BOE documenta!tion. Consider the value of an
independent review of the BOE at a suitable time in the I'future.

Consider using the capabilities of the ~roject control b~lioe database to present the total
labor hours for the project (and full-time equivalents) by forcing all cOntractor labor costs to
be input as hours at an appropriate hourly rate. '

Baseline Review ofthe Richland Spent Nuclear Fuel Project
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6.0 Schedule and Funding

6.1 Summary

The Schedule Baseline (see Figure 6-1) has been approved and is resource-loaded with data from
well-developed BOEs. A strong organization is rigorously managing the schedule, which is
Primavera® based and capable of presenting all required looks to assess possible variances. The
critical path is well-defined arid understood and is being managed on a weekly basis. Virtually all
schedule contingency prior to fuel movement has been used, and the project is managing 'work
arounds' to activities to handle schedule situations, and actively seeking additional schedule
contingency.

The project has a plan to transfer schedule functions to an operations mode, and recognizes the
problem areas to meet the November 2000 Fuel Removal Milestone and other follow-on milestones
(see Table 6-1). FY 2000 and outyear funding is asswnedand indeed is very much under the control
of DOE-RL; however, it is assumed to occur on October 1 of each year and the project understands
it must handle delays. Many activities both on and near the critical path are included with .very short
durations, and many others not included there are crucial to the project's success. The Project
Controls Staff is managing the critical path well.

The Review Team 'sampled' several critical areas of the schedule (K Basin, CSB, CVD and SAR
development) to assess the schedule risk and those results follow. The Review Team also consulted
extensivdy with technical review teams, to assess schedule logic, reasonableness and durations, and
those results are in the technical sections of this report.

The funding profJle for the project was reviewed and found to be consistent with the estimate and
schedule and the Congressional Budget Request Funding for the project is a combination of capital
funding for projects and operations funding for all fuel movement activities. However, the schedule
is predicated on the prompt receipt of FY 2000 funding, and this could present a risk.

The Review Team generally concluded that, although a large number of activities must be
accomplished to meet the November 2000 milestone, the major project scbedule risk is not in the
area of construction completion and hardware procurement at this stage, but in the areas of SAR
documentation, ORRs, staffmg, training, and startup. These latter activities include many sub
activities at the lower levels of the schedule, are under the .controlof the DOE and the contractors,
are included with short durations, and can only succeed with full understanding and cooperation of
the participants, The assessment of thi's risk schedule is included in paragraphs 6.3.5 and 6.3.6 of
this section, Section 4 (Risk Management), Section)O (Operational Readiness Reviews), and the
Sch~ule Risk Analysis (Appendix L).
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Table 6-1. Spent Nuclear Fuel Project Commitments
I

This table summariies the enforceable milestones and target dates for the SNF Project A "T" in the number
indicates a target date. . Ii

Nwnber Description I! Date
"

M-34-OOA Complete removai of spent nuclear fuel, sludge, debris, bd water at DOE's K 07/31/07
Basins(2) . t·

M-34-03 Submit Proposed Plan and Focused Feasibility study fot~Remedial Action for the 11130/98
K Basins . Ii

M-34-04 Submit Remedial Design ReportlRemedial Action Wor~ Plan for the K Basins 03/31/00

Sludge and Debris Removal I:

M-34-05-TOI Submit report on quantities, character, and managemen~lofK Basins debris Annual

M-34-06-TOI Initiate K West Basin spent nuclear fuel canister cleaniJg operations 12131/00
I,

M-34-07-TOI Complete final safety basis for the transfer of K Basins ~Iudge 12131/03

M-34-08 Initiate full scale K East Basin Sludge Removal I: 07131/04

M-34-09-TOI Complete K Basins rack and canister removal I: 12131/04

M-34-10 Complete sludge removal from K Basins I: 08131/05

Spent Nuclear Fuel Removal I:

M-34-II-TOI Complete construction of K West Basin Integrated Wathr Treatment System 06/30/99
I,

M-34-12 Complete construction of K East Basin Integrated Wat~t Treatment System 02128/01
I

M-34-13A-TOI Complete construction and installation of K West Basiri: Spent Nuclear Fuel 07131199 .
Retrieval System I: .

M-34-13B-TOI Complete construction and installation of K East Basin Ispent Nuclear Fuel 11/30100
Retrieval System :.

M-34-14A Complete K West Basin Cask Facility modifications Ii 09/30199

M-34-14B-TOI Complete K East Basin Cask Facility modifications I~ 01131161

M-34-15A-TOI Complete two bays of the Cold Vacuum Drying Facilitf construction and 10131199
installation Ii

M-34-15B-TOI Complete remaining bay(s) of the Cold Vacuum Drying Facility construction and .06130100
installation I:

M-34-16 Initiate Removal of K West Basin Spent Nuclear Fuel II 11130100

M-34-17 Initiate Removal of K East Basin Spent Nuclear Fuel I! 11130101

M-34-18A Complete Removal of all K West Basin Spent Nuclear:Fuel 04130/03
1

M-34-)8B CompleteRemoval of all K East Basin Spent Nuclear Fuel ·12131/03
I

Basin Water Remediation Ii

M-34-19 Initiate removal, replacement, and treatment of contaminated K Basins water 04130/04
I

M-34-21 Initiate full scale K West Basin water removal I: 09130/04

M-34-22 Complete K West Basin water removal I; 09/30105

M-34-20 Complete removal, replacement, and treatment of con~natedK Basins water 10/31/05

M-34-23 Initiate full scale K East Basin water removal I: 10131/05

M-34-24 Complete KEast Basin water removal I 10/31/06

Baseline Review ofthe Richland Spent Nuclear Fuel Project· 6-2
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The project has elected to baseline the entire schedule (instead of just milestones as is nonnally the

I
case). This presents the challenge of managing much more detail as part of the change control
process. Although the baseline was fonnally approved in mid-o&:ember 1998, it was developed and
put in service in April 1998 and has been in use as a control tobl by the project since that time.

Schedule contingency was added in the fonn ofextended duratij~s for specific activities which were
deemed most risky. Four months were added, and all but one Jieek have been used for activities 
most related to the initial SAR approval.

A strong schedule organization under the FDH Project Controls Office includes approximately 30
cost, schedule and estimating specialists who manage sUbconbctors who provide input for their
contracts. This FDH office will continue to function through thd:entire project even through the shift
to operations following the initiation of spent fuel movement. I

The schedule baseline includes a number of Programmatic Assumptions (Appendix H) to meet
I.

Milestone M-34-16 "Initiate Removal of K West Basin Spent Nuclear Fuel." Each of the
assumptions has schedule impacts beginning with the flfSt!: assumption that "Safety Analysis
activities within the SNF Project are the highest risk to m~ting the TPA milestone." These
assumptions define the risks under which the schedule was dereloped.

I:

The project is using a Primavera® scheduling system that has the capability of focusing on specific
areas of the WBS, and selecting to Level 4 and lower on requdst. The project is managing to Early
StartlEarly Finish of activities. ' .

The critical path for the project is defined within the Prima~~ra® schedule, and is made visible
weekly to the project at meetings attended by representatives o~ each project area. Activities within
30 days of the Critical path are also tracked on a weekly basisl~ Meeting minutes are issued which
highlight the issues surfaced, and action tracking is used to re~olve them. :

I

The schedule tracks systems activities to the turnover to oberatio~s and then through the fuel
movement operations phase in detail to Level 4. A MOU between the SNF Startup Organization,
Construction Projects, and Project Operations details transitidn responsibilities. '

Funding is input in each fiscal year of the Primavera® SChedUlt and changes across fiscal year lines
require manual revision. This feature provides a manual c~eck on the change control process.
Funding for the project is well-defined by fiscal year and WBS. .

A major issue addressed by the Review Team was the ramJup for FY 1999 - FY 2000 for SNF
Removal Operations and the rampdown of operations from IT 2003 - FY 2005. The Operations
funding represents a 100 percent increase ($19.9 - $39.9 millidn). The rampdown occurs consistent
with the movement of fuel from K Basin, and represents an ppportunity to cut cost if this can be
accelerated. :

6-4
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6.2.1 SAR Activities

Review of the" FSAR review/approval schedule, and discussions with the FDH SAR Manager,
resulted in the identification of an issue with the preparation, review and approval process. DOE-RL
review and approval of the project's FSARs (i.e., the MCO Topical Report, the CSB FSAR, the
CVD Facility FSAR, and the K Basin SAR), via the issuance of a Safety Evaluation Report (SER),
is a requirement due to the hazardous nature of the project's operations, Le., Hazard Category 2.
Currently, review and approval of these" FSARs is scheduled between May and September 1999, to
support fuel movement in November 2000. However, it is clear from discussions with the FDH SAR
Manager that the level of effort to meet these approval dates cannot be sustained by the project SAR
Group if the number of comments exceeds the ability"of staff to resolve them. The SAR issue is
further addressed in other sections of this report.

6.2.2 K Basin

The overall K Basin schedules of activities were sampled. The team reviewed the assumptions made
in the generation of schedule activities between the 100 K East and 100 K West Basins iQ all facets
of the fuel and debris removal and the logic appears similar. Several activity durations are
comparative betWeen K East and K West, yet K West activities are generally proceeding first toward
the start of fuel movement by November 30, 2000. As noted in Section 3.2.1, K West is viewed as
the better of the facilities from a radiological standpoint The Review Team noted that the logic and
durations for the K East Basin activities ~e similar to those for the K West Basin despite the fact
that the K East Basin is more complex and an inefficiency may exist because of the higher facility
contamination levels. See Section 3.1 for more detailed discussion.

During operations, significantmaintenance and operations activities will continue in the 100 K Area
from current operations through deactivation of the major systems until turnover of the facilities to
the Environmental Restoration Program.

Milestone descriptions for K Basm have been developed and accepted as part of the Spent Nuclear
Fuel Multi-Year Work Plan for Work Breakdown Structure Element 1.3 (HNF-SP-II04). The
milestone description provides the type, the level, the commitment relation to the DNFSB, and
deliverables, as well as the definition of the activity and descriptions when such actions are
considered complete.

6.2.3 Canister Storage Building

1bis WBS was estimated to be approximately 85-90 percent complete with the remaining activities
to be completed in FY 1999 - FY 2000. Much of this work is a procurement action of tube plugs and
impact absorbers. Aft~r receipt on site, the tube plugs must be filled with concrete. Present
requirements include the need to have all plugs and bottom impact limiters in place prior to the start
of fuel loading in the CSB. It is assumed that bids can be awarded this summer for design activities
and release for fabrication October 1, 1999 with receipt of the FY 2000 funding.

SAR completion is a limiting condition for the fuel movement Recent reviews of the SAR for this
facility have resulted In approximately 1,000 Comments. The only identified major issue is resolving
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. [
the potential of an eccentric drop of the Mea and the recovery fr~m this accident. The present path
forward is to analyze and document the technical basis to resd~ve this issue without a hardware
change. The responses received on the SAR of this project are ~eing utilized as "lessons learned"
on expectations by DOE of other facility SARs and is serving as If prototype to detenmne schedule
issues for SARs.

Other than the SAR issues, it is assumed that turnover and s~':'up will be relatively simple as
systems are being turned-over as they are completed. Howevet, the full readiness review of this
facility is still required and will be handled as a single readiness review for the entire process. See
Section 3.5 for a more detailed discussion.

6.2.4 Cold Vacuum Drying Facility

The CVD Facility is nearing the completion ofconstruction and an major procurements are in place
and startup is proceeding on schedule. See Section 3.4 for a mbre detailed discussion. .

6.3 Assessment . r...
The Schedule Baseline, which includes the entire schedule insteaCt of milestones presents a challenge

. II

of managing more detail as part of the change control process. ~t also forces much more discipline
on schedule management because of the lack ,of flexibility irl! meeting milestones. The project
appears up to this task because of the experience and dedicatio~ of the staff involved. All changes
to date were found by the Review Team to be well documented. The interactions with the Project
Controls staff and the sub-managers are extensive, and potential 'problems are given visibility before
they occur. '

I
The Review Team detenmned the schedule has considerable risk because of the short durations of
critical activities, especially in the SNF Operations WBS. Maj!pr activities such as SAR approval,
ORRs, transition, and startup are included with minimal dura~ons and are success-oriented. The
continual assessment of activities required to meet the milestodes is critical to success. Even with
the present high level of management attention, it is possible ~at situations may occtir for which
work-arounds will not exist.

The Project Controls Office will extend throughout the life of the project, but there will be a major
transfonnation as the project moves into the full operations phak. The operations staff will replace
the construction and procurement staffs (many with sUb~ntradtors)now functioning so well. This
shift in transition must continue to be well managed to prevent ,a situation where timely acceptanCe
of equipment, or documents is not achieved.

I .

The level of contingency in the project schedule requires the use10f close management, work-arounds
II .

to accommodate slippages, and additional effort to gain float wherever possible. It also dictates the
full understanding of what isrequked to complete the activitiek included in the durations provided.
This places a large burden on the schedule staff to examine ~ese activities in detail well ahead of
time to understand what is required of whom. Turnover to o~ra~onsand startup represent similar
situations where th.e a~tiviti.es o~ the.~chedule. repre~enta smalli fraction of the interactions necessary
to complete the work. The project IS managmg this well.

Baseline Review ofthe Richland Spent Nuclear Fuel Project
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The funding profile ramp-up of the SNF removal operations for FY 1999-2000 represents a major
project challenge of getting new staff in place to meet the spending profile. This requires adequate
planning and approvals in FX 1999 to meet the hiring requirements..

Sampled areas of risk by the schedule sub-team are as follows (additional schedule risk assessments
are included in the technical sections of this report):

6.3.1 SAR Activities

While the reviews for these documents 'Yas originally scheduled earlier in the project, the review
periods have been, and continue to be, delayed due to design aIld the number and complexity of
comments received from DOE.:RL. Very recently the SAR Manager indicated that, due to the
number ofcomments received on previous SAR and the depth of analysis expected by DOE-RL, the
CVD Facility FSAR issuance to OOE-RL will be delayed two weekS beyond the May 26, 1999
scheduled submission date. Unfortunately the review and approval of this FSAR is on, or near, the
current Project Critical Path. To compound the risk it was discovered that many of the preliminary
SARs and the MCO Topical Report have not been approved by OOE-RL. and thus a significant
number of comments remain to be resolved that may resurface during the FSAR reviews.

Additionally, the durations to complete both the internal FDH reviews and DOE-RL
reviews/approvals are considered inadequate, based on reviews to date (see CSB). While this
baseline schedule assumes two months for an internal review and two months for the DOE-RL
review/approval process, review periods to date indicate much longer periods are likely unless
resolution of the expectations between the project and DOE-RL can be reached.

6.3.2 K Basin

Level 3 deactivation schedules were also reviewed. The schedule is not sufficiently developed to
assess in detail the schedule and funding for this activity. These activities have been identified by
FDH staff for analysis prior to the end of the 1999 calendar year. A BCR will be submitted to
incorporate a seamless strategy for deactivating the basins following fuel, sludge, and debris
removal.

In sampling the several portions of the schedule for the activities within the K Basin activities, some
of the areas were developed in a bottoms up estimate defined in the BOE. Activities focused in the
WBS elements for K Basins Operation and Maintenance, K Basin Facility Modification Projects,
Fuel Retrieval System Project, the Integrate4 Water Treatment System Project, and the sludge
treatment and removal activities appear to have sufficient·detail for the development.ofthe project
schedule and funding. Level 3 schedules were provided for review, with Level 4 schedules and
working details below (Level 5) provided upon request. The sub-project managers manage these
schedules. Integrated Level 4 schedules are also generated for safety and operations activities. The
integrated operations schedules provide the details for procedures and training, management self
assessments, and ORRs. Each ofthese activities are developed by facility within the SNF Project,
including the K Basins. .

. ';,.
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I
There is also further consideration being given to the treatment and removal of the sludge. Current

. f

planning envisions the sludge to be removed and placed in the high level waste tanks. A notable
concept is being evaluated for removing the sludge, and handlin~ it with other transuranic waste at
the site. .

[n review of the K West Basin facility schedule, there appears Ito 'be good integration of detailed
project milestones. Although some of the duration's appear at Ask due to the sheer volume of the
work (see Section 3) and the limited resources (i.e., staffing), ~e general basis for developing a
complete schedule are seen.

The K East Basin schedule is understandably not receiving the level of scrutiny of the' K West Basin.
II

Staffing integration planning is underway, but the operational differences associated with the higher
contamination must be addressed below Level 3 to validate th~1durations included. Although the

I·
project has assumed that lessons learned from K West will offset the complexities in K East and
keep the durations similar, the Review Team considers this a ri~ky assumption. . . .

I
6.3.3 Canister Storage Building

The ability to resolve the SAR issues without hardware changes'may not be achievable. Hardware
changes may not be able to be done in time to meet the need date without impacting the schedule.

. r .... .

The assumption of being able to proceed to full fabric~tion ofTuPe Plugs and Imp~ct'Limiterson
October 1, 1999 may not be achievable as the funding and bUdg~t authority may not be available on

. . I

the first day of the fiscal year.

6.3.4 Cold Vacuum Drying Facility

Only the In-Process Skid procurement activities have a pot~ntial for impacting the near-tenn
schedule. There is a concern for meeting the long-tenn schedule in the area of transition to
operations. Part of this is due to the need to have operators ~vailable to be ready for transition.
Procedures and training to an approved SAR must also be in pl~Ce prior to the start of fuel transfer.
See Section 3.4 for additional detail.

6.3.5 "'What If" Schedule Analysis ofFSAR Approvals
I

. . i
Since the FSAR preparation, internal review, and DOE-RLrevi~w and approval process has become
so critical to the project's success and its ability to meet the Fue" Movement Milestone of November
2000, the schedule sub-team conducted a qualitative "What If' analysis to assess the affect of an
FSAR document delay to this milestone. While it is understdp<! that the impacts to such a delay
should be analyzed by using the project's Primavera® system lokic, due to the limited time available
the Review Team attempted to answer this question by using a Qualitative approach that it believes
.yields results of the same order of magnitude and are consistedt with this report. .

For purposes of this analysis, the scenario assumed by the Rliew Team was that the last FSAR
II

review and approval, the CVD Facility FSAR, currently scheduled for submission to DOE-RL on
June 9, 1999 and DOE-RL approval on September 10, 1999, vJas delayed by an arbitrary period of

..,-.-----........ ._..J .
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six weeks (i.e., to October 22, 1999). The Review Team then assessed the schedule impacts of such
a delay.

It is the Review Team's conclusion that the Novefl.1ber 2000 milestone will slip by one week for
every three weeks the FSAR approval is delayed unless appropriate work-arounds can be
identified.

The Review Team's reasoning that only one week would be lost, in lieu of the full three weeks, is
that the project has been very successful-in developing work-arounds and prudently managing/using
the schedule contingency that was in the original baseline schedule. For example, delays in FSAR
approval by DOE-RL for the CSB have been absorbed, with no impact to the milestone, by not
waiting for OOE-RL approval. Operations procedures are being prepared and operator training has
started based on a contractor:'approved FSAR. While it is recognized by the project that there is
some risk in doing this, the Review Team agrees that this is an acceptable approach since the impact
to a "greenfield facility," such as the CSB and the CVD, should not be significantly impacted by the
DOE-RL SER. This is because SERs typically place more operational constraints on existing
facilities that have a poorer defined design basis or have interface i$sues with facilities th~t have an
operational basis that does not meet current standards. As another example, the recent cask loading
system issue, which has been estimated to require approximately five months to resolve (design
through checkout) was absorbed by the project by developing schedule work-arounds and by using
the remaining seven weeks of scheduleoontingency. Further, the project is continually monitoring
the SAR activities and their affect on the critical path.

Therefore, although the Review'Team recognizes the project's efforts to date to absorb delays to key
activities, a delay in the preparation, resolution of comments, and approval of the CVD FSAR is
considered an event that can not be fully absorbed without work-arounds. Therefore, if the CVD
FSAR approval date slips beyond the current float, this will result in a one day slip in the fuel
movement date for every three days slip in FSAR approval, unless a significant work-around is
identified.

This ''What If' schedule analysis and its conclusion demonstrate the sensitivity (Uld critical nature
of the submittal of acceptable FSAR to DOE-RL, the review and approval of these FSARs, an.d lhe
importance of resolving comments, in a timely manner.

6.3.6 ''What Ir' Schedule Analysis of Operations Readiness Activities

As was done in Section 6.3.5, the schedule sub-team conducted a qualitative "What If' analysis to
determine the effect of a delay in the MSA, Contractor ORR, or the DOE ORR to the Fuel
Movement Milestone of November 2000. Since .the sequencing of these activities are dependent on
the Declaration of Readiness which depends on a number of activities including the DOE approval
of the project's FSARs, it is logical to-follow the FSAR "What If' analysis with this analysis. As
with the previous analysis it is understood that the impacts should be analyzed by the use of the
project's Primavera® system logic; however, due to time constraints, the Review Team attempted
to answer this question by using a qualitative approach that is expected to yield results of the same
order of magnitude.

I
·1
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I

The Review Team assumed that the MSA, Contractor ORR, or the:DOE ORR will be delayed by any
number of events, e.g., preceding events, delays in completing th~1 reviews, or delays in completing
the corrective actions from these reviews.

It is the Review Team's estimate that the November 2000 mileStone would slip day-for-day
with any slip in the completion of these readiness reviews I(MSA, Contractor ORR, DOE

O~. t

The Review Team's reasoning for this conclusion is that the ~roject's current schedule has no
contingency left and very little, if any, float in these activities. Furth

j

l
' er, the current schedule has only

two weeks for conducting the ORRs and two weeks to resolve andltake corrective actions from these
, Ii

ORRs. (These time durations are considered insufficient as is di~cussed in Section 10.0.)
I

6.4

1.

2.

3.

4.

5.

6.

7.

8.

Recommendations

Continue the ongoing efforts of the Project Controls Staff to highlight the critical 'areas under
greatest risk. This is accomplished through coordinati~n meetings resulting iIi detailed
working schedules that outline responsibilities, inpti~, deliverables, conditions" for
acceptance, and assumptions. Looking as far ahead as po~sible is recornri1ended to identify
work-arounds as soon as possible and ensure everyone understands what is required. Apply
lessons learned continuously (e.g., CSB). :" .', ' ,

Ensure a smooth transition for transfer of project controls to the operations function to ensure
adequate, experienced staffs are available and have tifue to 1:>ecome familiar with the
situation.

,

Build Level 4 schedules for activities beyond November 2000 (including K East staffing and
I

operations) as soon as· practicable using lessons learned from K West. ' . ,

Examine the risk of FY 2000 funding to identify irnpacJ of delays beyond October 1999.
Ensure the ramp-ups from FY 1999-2000 are understdooand covered in FY 1999 by
resolution of up-front issues. .

Continue to manage the SAR activities and their effect on the schedule and its critical path
to resolve any delays to meeting the November 2000 mil~stone.

Develop a deactivation schedule for each basin faCilil that would create a· seamless
transition from the end of fuel movement to the tum ove~!to environmental restoration. At
the completion of the fuel movements, the deactivation project activities should be
incorporated. This seamless activity would assist in the clbsing of the K West facility earlier
than anticipated and assist in reducing the outyear mortg~ge. . , '

A . l' l' f SAR I! I· fi th " 'CSB' (Sggresslve y conUnue to pursue reso utJon 0 co~ent reso uUon or , e . ee
Section 8.)

Evaluate the ability to proceed with fabrication of the tube plugs and impact absorbers for
the CSB and available options should funding not be available on October 1, 1999.

l~
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7.0 Project Management .and Integration

7.1 Summary

Project Management and Integration ate large subject matters cross-cutting all aspects of the project.
After careful evaluation, the Review Team concluded that not every element of project management
needed to be reviewed in detail due to the stage of completion of the project. Instead, the team
identified the elements deemed most critical at this time to the project's success, and these are
addressed in some detail in the subsections below. Subsection 7.8, Other Project Management
Areas, briefly addresses the other elements of project management as they relate to the SNF Project
at this time. .

The SNF Project has been executed under several management structures since its inception, starting
with Westinghouse in 1995, then with DESH from late 1996 through early 1998, and currently under
the direct management of FDH. Consequently, there have bee,n considerable changes in management
philosophies, individual managers and management systems throughout the life of the project.

The current management team is comprised of a number of hand picked individuals from various
organizations from both on and off the Hanford site. The FDH SNF Project Director is a career
Fluor Daniel employee who came to the Hanford site in 1996 as part of the Fluor Daniel transition
team that assumed the M&I role when Westinghouse departed the site. The Director has been
responsible for the SNF Project since then.

When FDH carne on site, their structure incorporated several major subcontractors as part of their
management team. These subcontractors each brought specialized capabilities and each assumed
primary responsibility for individual major projects under the FDH M&I contract. The SNF Project
was assigned to DESH, a subsidiary of Duke Power Corporation. DESH had the primary
responsibility for the execution and completion of the SNF Project under the oversight of FDH.

'0'

i

I
I:
Ii
1'1
I ~

DESH was unable to provide the project management that was necessary to successfully complete
the project. In the spring of 1998, FDH took over managementof the project dir~tly. The FDH
manager that had been assigned to oversee the DESH efforts became the SNF Project Director.

In the past year, the SNF Project Director has made substantial progress in mobilizing a.talented
managemerit team., instituting appropriate sophIsticated project management systems, and bringing
discipline, focus and a sense of urgency to the entire project management process.

Virtually all of the top managers have been in their respective roles for one year or less. Most came
from other positions at Hanford, and no consideration was given as to whether the individuals were
FDH employees. The SNF Project Direct<?r wanted the best team available to execute this high
visibility project, so the staff were chosen iriespecti~eof their company pedigrees. Some managers
are FDH employees, while others are employed by DESH, Numatec or Westinghouse. The result
is a truly integrated "SNF Project Management Team."

Addition'ally, the SNF Project Director added' key management positions that DESH did not have.
For example, DESH chose not to have ari En~ineeringManager or Chief Engineer. FDH concluded. '" '-', '
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it was an important position and filled it. Other important poSitioJs such as the Ope~tions Manager
and the IOtegration Projects Manager were also filled.

The SNF Project Director has implemented a PEP, and comprehensive systems to manage cost,
schedule, configuration control, change and other management ifsues. .'. .

Significant staffing shortfalls are being addressed, and other poteltial impedime~tsto the schedule
have been identified and action plans put in place to manage thebt. . .

Numerous challenges remain before the project will be able to mlt its objectives. These issues~
addressed in other sections of this report in greater detail. From al;project management perspective,
it is obvious that substantial progress has been made in the p~t year to put the project on track
toward its primary objective of moving ~pent fuel by November :2000.

7.2 SNF Management Organization

7.2.1 Findings

The SNF Project management team is organized along the tradi~onallines that one would expect
for a complex, schedule driven EPC (engineer, procure, consttuct) project. However, the SNF
Project is not just a stand-alone EPC project. It encompass~so~rationsand integration willi other
site projects as well, so additional management positions exist in hte structure. Both DOE's and the

II

contractor's management organization charts are shown below ~igures 7-1 and 7-2 respectively).

I· ..
Th · . . .' bal d d I Th .. .e project management orgaruzatlon appears ance an comp ete. e orgaruzatIon structure
also addresses the unique aspects of the project. Critical manageilient positions such as Engineering

I'
Manager and Operations Manager have only recently been filled (within the past three months), but
the assigned individuals appear to be highly experienced and capa~le. The Project Controls Manager
has been with the project since FDH took over direct managerrlent last year, and has put in place
comprehensive, sophisticated systems needed to manage all asf" of :roject controls. .

The FDH top management, to whom the SNF Project Director reports, has also undergone recent
changes. The incumbents in the top two positions each have bee~ in place less than one year. Both
were hired from outside of FDH for these positions. The Presid6nt and Chief Executive.OffiCer bf
FDH is an ex-DOE employee, and the Executive Vice Presiden~ and Chief Operating Officer. is a
former contractor employee who has worked on various DOE p1rojects for many years. .

The FDH management team is keenly aware of the impoJce of the SNF Project, and have
implemented a number of actions to ensure that the project is ~dequately supported, while at the
same time is properly overviewed from a top management pe~pective. FDH's top management
regularly interact with the SNF Project Director and the team in I~ variety of capacities. They have
listened carefully to the unique support needs of the project (es~ial1y in terms of human resources

. ~ .
and procurement needs), and they have taken positive steps to remove unnecessary obstacles from

II

within the FDH organization that potentially impact the project. They also interface extensively with .
'.' II "-

DOE-RL and other organizations outside FDH to provide needed! support. Listening to the project's
. . . .'.' .' II" .

needs andfollowing up have been strong suits of this tipper management team. . ,.. ,. "

'.... --.._......__..... :. --I· ....
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Figure 7-1. Spent Nuclear Fuels Project Division
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In June 1998, as committed to Congress the month prior, DOE recruited an experienced Business
Manager from the Department of the Navy. Within the first two weeks of the Business Manager's
arrival, it was detennined that the baseline presented to the DOE in December was incomplete and
that the $1.4 billion figure provided to Congress by the contractor was not going to be adequate to
complete the project. It was agreed at that point to form a joint Review Team comprised of the DOE
and FDH. The team consisted of the DOE and Contractor Project Directors, FDH Project Controls

The DOE SNF Project Team has also undergone recent changes. Both the RL Assistant Manager
for Spent Fuel and the Spent Fuel Division"Director have recently changed due to the transfer of the
incumbents. Additionally, and perhaps more significantly, the Manager of the Richland Operations
Office is new to the site (less than one month). Further, the creation of the new Office of River
Protection has relieved the DOE Manager of the Richland Operations Office of a significant area of
responsibility, the TWRS Project, enabling him to devote a greater portion of his time to the SNF
Project Early indications are that he has given the SNF Project his highest attention. He has spent
substantial quality time with the SNF Project Team (DOE and FDH) since his arrival, and he has
indicated a detennination to take necessary actions and make necessary decisions to ensure that the
project is able to proceed as planned.

Baseline Review ofthe Richland Spent Nuclear Fuel Proje.ct,
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Manager, DOE Business Operations Manager, and the FDH Project Execution Manager. .Meetings
were conducted daily with the sub-projects from July to Octotkr. In addition to those reviews, a
second series of more detailed reviews, led by the RL BusineJs Manager, were conducted at the
project working level to ensure accuracy of the estimates being ~rovided by the contractor to DOE.
The DOE Business Manager and the Contractor Projects Cdhtrols Manager worked jointly to
detennine the level of detail required to fonnulate and manage Ithe baseline.

Figure 7-2. Spent Nuclear Fuel Project Team (FDH)
<,'.~~, ~.
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. .
Significant challenges still remam to the SNF Project Management orgamzatlon. Notable amongst
those are the review and approval process for the many SAR's 4eeded to complete the project. and
the preparedness of the organization to take over and operate I: the facilities when construction is
complete and spent fuel is ready to be moved. These issues are discussed in detail elsewhere in this

I .

report.

The Review Team has identified one area of significant potential risk to the project from a
management organizational perspective. FDH top managemeJt has decided to put in place a new
Project Director to take over the project as it transitions frorA an EPC project to one involving
significant operations. While possessing exceptional EPC prdJect management skills, the current
SNF Project Director does not have the requisite 'operations skills deemed by management to be
important to successfully transition the project into operatio~s, and subsequently managing the

. . . . I , .
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project when it is fully into operations. The implications of appointing a new Project Director at this
stage of the project are potentially significant. This is discussed below in Assessment.

7.2.2 Assessment

The SNF Project Management organization is considered to be appropriate for the needs of the
project. The individual managers in the organization are all qualified, experienced, and capable.
Additionally, they have blended well.as ateam and seem to be highly motivated and dedicated to
prevailing over the challenges of the project.

The Review Team is unanimous in its high opinion of the qualifications and caliber of the individual
managers. 'From the Project Director down, each key manager is higWy qualified, experienced and
in possession of a "can do" attitude toward meeting the project's objectives. Each manager has a
good knowledge of the entire project, not just his individual area of responsibility. Each also
understands where his scope fits into the big picture of the project and has an appreciation of the
importance of the various project elements. Most importantly, there appears to be a noticeable
consistency of approach and attitude of the team toward solving the problems and sue:eessfully
achieving the project's objectives. .'

The SNF Project Director deserves special recognition for the talent and efforts that were applied
to turning the project around and organizing it for success. The Project Director personally put the
management.team in place, and led the efforts to develop and implement the numerous project
management systems that were needed. The Project Director has been able to function effectively
in an extremely complex environment that includes interfacing with numerous entities beyond the
project organization, including a multi-faceted client organization, various regulatory bodies, and
an active stakeholder organization concerned with the Hanford site. The Project Director has
maintained a resolute focus throughout the process, and proactively works to anticipate and deal with
anything that has the potential of impacting the project's ability to meet its objectives.

There are some staffing issues, still to ~ dealt with, notably in the engineering and operations
organizations. Both organizations are currently short-banded for their current and future workloads,
and focused efforts are underway to place additional personnel in them. In the particular case of
operations, there are qualifications and logistical issues that are making it difficult to staff up at the
desired rate at this time. While the situation is not yet.considered a crisis, it is a matter of great
concern. and it is being given the appropriate level ofmanagement attention.

The FDH management team appears to be appropriately focused on the SNF Project and dedicated
to ensuring its success. There is no desire on their pan to repeat or continue the perfonnance issues
that plagued the project in the past and led to cost and schedul~ overruns and adverse publicity. FDH
top management appears to be placing the right level of emphasis on supporting the project,
removing unnC?Cessary obstacles, and providing the appropriate level of management review and
oversight to ensure the project's success.

However. there ate key issues that require increased attention from both DOE and FDH top
management at the site. Notable among these is the nuclear safety review process for SARs. Several
critical safety related issues"haveremained 'unresolved ove~ a long period of time, primarily due to

f j:ri
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differences nf opinion or interpretation of project ~uirements. II is noted ilia' FDH managemen~
along with SNF Project management,' has been proactive in worki?,g with DOE to bring these issues
to resolution. The new DOE Manager of the Richland Operations Office has also expressed a
conviction to work with the concerned parties to resolve the outs~nding issues in a timely manner

to support the project. . .1: .. . ,

However, the inability of the project to bring to resolution the safety assessment issues suggests that
there may have existed a: technical leadership gap in the SNF P~oject organization. Recently, an
Engineering Manager has beenhired and he is introducing proces~ to address this gap. However,
it is too early to determine if all technical issues are now under management control. .

. '.', r
The Review Team had some concern about plans to replace the SNF Project Director at this time.
The operations experience deficit of the incumbent is duly notedt however, the inspired leadership
and project management skills that the Project Director has brou~t to the project over the laSt year
have made a positive impact in positioning the project for success~r several years of badlymissed
expectations. Of particular note is the key management team that has been put in place. This
Review Team has been most impressed with every one of them, and there has been no hint in any
quarter of disrespect for or disloyalty to the Project Director. ITo the contrary, there have been
several unsolicited comments of praise for the job the Projec~;Director has done. The Project
Director is admired and respected for her intelligence, knowledge, :management skills and toughness.

;

The concern over the potential impact to the project with the appqintment of a new Project nifector
is twofold. First, the project has undergone several key managertient changes in its life. FDH must
be careful not to exacerbate the potential impacts of this change]' Secondly, potential team ~orale

I, ,

impact, if any, could depend on what happens to the current SNf Project Director in the process.
It is imperative that the Project Team remain focused on the prdject. .

7.2.3 Recommendations
,

This Review Team does not have any sigtiificant recommendati~ms concerning the present project
management organization. As previously discussed, the team thai is in place is 'most impressive and
appears capable of getting the job done. Specific management teeommendations include:

1. Closely examine the potential technical leadership gap in LOlving the SAR approval issues.
II

This Review Team believes that the SNF Project organization should be proactive in this
"area in two aspects: 1) the SNF Project should prepare $e technically best safety analyses

, of which they are capable, and then they should defedd their positions as strongly as is
reasonably possible; and 2) when professional disagreem~nts are unable to be resolved at the
working level, the SNF Project should take immediate Steps to surface the' issue(s) to the
appropriate decision making level for adjudication. :

'1

I .' .

2. Use heightened management attention, at all levels, to obtain the critical engineering and
..' operations personnel that are needed to complete th~ facilities and operate them. In

particular, the top management of FDH should take a hi~h visibility, more proactive role in
this process. While everyone is knowledgeable of the issue, it seems that the major burden
fOf making it hapPen is falling on the individu3.1 manage~, and they are occasionally having

- .. "-' ..... ----_._...__.-, ..- - ..•....•. - .... - " ....•. " .. _-- . .. .. .... /. . .' . . . . .
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to deal with unn~ssary roadblocks from staff groups. We believe that FDH top
management should take a leadership role in resolving the underlying issues that are
impacting the ability of the SNF Management team to obtain the necessary resources.

3. Minimize the potential impacts of key management changes.

7.3 Project Controls

7.3.1 Findings

The SNF Project utilizes a resource-loaded Primavera® schedule and associated databases to
document and manage its cost and schedule baseline. The technical and cost details associated with
the project baseline are captured in an extensive multi-volume set of back-up infonnation which can
be generated from an on-line database which is accessible from the project Intranet. Routine and
extensive ad hoc reports can be generated from the database.

The project has a Project Controls group cuiTentry compris'ing approximately 35 personnet. Most
of these personnel are matrixed to the individual sub-projeCtS to provide support in the cost and
schedule areas.

The SNF Project has three primary levels of baseline change control boards. The highest level is the
DOE-RL Board (chaired by the Manager of the Richland Operations Office or his designee in the
ProjeCt Integration Division). This board meets as needed. The second level is designated as the
"CCB Board" and is chaired by a senior FDH individual reporting to the Chief Operating Officer of
FDH. This board meets weekly to consider site-wide issues pertaining to FDH. The third and most
active level of baseline change control boards is designated the Baseline Review Board (BRB) and
is C<H::haired by the FDH project manager and the DOE project director. The BRB meets every two
weeks. Baseline change is also controlled at the sub-project levels on a more informal basis. 't"

Schedule is managed aggressively fo~ the SNF Project. RepOrts are generated for critical path and
near-critical path activities and weekly review meetings are conducted.

The SNF Project has a work authorization/work planning system comprising approximately 375
active work packages which are caned Cost Account Project Numbers (CAPNs), which reside

The SNF Project maintains a BCR Log which reflects approximately $10 million in changes since
the most.recent baseline was established for use in Septemoer 1998. The BCRs are designated in
the log as either "approved," "pending," or "void," which is synonymous with disapproval. BCRs
may have positive or negative values which raise or lower the cost baseline respectively. Once
BCRs are approved, they are incorporated into the baseline database on a monthly basis. Approved
BCRs impacting cost may generate a drawdown or uplift to the contingency for the project.

The SNF Proj~t ,also utilizes a system of 'Deviation Notices (DNs) which are the precursors to
BCRs. The DNs are used to provide more timely notification of po~siblebaseline changes. The
disposition process for DNs is more informal, with only a sub-set of the DNs eventually transitioning
to BCRs.,

7-7Baseline Review of/he-Richland Spent NuClear Fuel Project
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nominally at WBS Level 8. A eAPN Responsibility Assignrnlt Matrix does exis~ but no fonnal
approvals are required for opening a CAPN for expenditure. lli~ project does not utilize a separate
management reserve account, but instead relies exclusively on d~mtingency. AcCruals are made for
items such as subcontracts, but may be based on physical progfess. ,

Cost and schedule variance analysis is pedonned by the cost J31YSlS who are matrixed to the sub
projects. In most cases, earned value percentages are dete~ned ~y sub-project personnel and
subcontractors and are verified by the cost analysts and Auor Daniel Northwest sub-project
personnel respectively. Cost and schedule variances are revi~wed monthly by the DOE Project
Director and the FDH Project Manager at nominally the WBS I!Levels 4/5. Currently, the project is
experiencing negative cost and schedule variances of -4.0 pebnt and -8.4 percent respectively
(fiscal year to date through April); however these variances a1-e considered manageable over the
remaining months of the fiscal year.

The Project Control organization takes a lead role in risk management for the SNF Project (see
Section 4.0 for more discussion on risk management). Th9: risk data resides in an automated
database. The database contains a risk register, the name of th~ individual assigned responsibility
for the risk, and quantitative data such as the probability and 9nsequences of the risk event. The
risk report is generated quarterly and is reviewed by the FDH Project Manager and DOE-RL.

f, '
7.3.2 Assessment, I:'

Based on previous comments by external reviewers, the St'W Project appears to have made
substantial progress in the project controls area over the past y~:ar. This is a direct reflection of the,
project management skills and expertise possessed by project ~rsonnel and FDH as a corporation.
Most of the systems discussed above had not been applied to tHe SNF Project a year ago. Progress
in the project controls area has been dramatic, and project persd~el should be commended for their
efforts. I·

The baseline change conlrol process utilized for the SNF Proje<:J appears to be f~nctioningfairly well
II

and is more than adequate. Documentation supporting the baseline mav.agement process is adequate '
and the design of the process and the activity level are appropr' .

The Review Team evaluated the processes used to change the ~aseline (through the BCR proCess)'
and manage the use ofcontingency for the SNF Project The SNF Project is usirig the BCR process '
to incorporate all types of changes to the baseline. These irlclude changes in scope or planned
approaches, as well as better or more definitive cost estimates, ~ctual contractor or vendor bids that
differ from previously estimated costs, and other evolutions ~f cost quality from a conceptual or
preliminary stage. The benefits of this process are the visibili& and management attention that all
changes receive. However, while it is recognized that suJh changes represent valid (and by

I,

definition) uses of contingency allowances, the Review l'eam is concerned that the many
adjustments of the baseline will have the result of masking pr6ject cost and schedule performance
issues or trends. It is more appropriate to use contingencylito offset EAC or forecast changes
(increases or decreases) but to keep the baseline, against which performance should be measured,
unchanged for all but real changes in scope. Normally, there isl:a separate contingency account that
is managed by an owner (i.e., DOE) that is used to adjust the baseline when true changes in scope

, ",.. ., , "Ii.",:,'. ' .
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7.3.3 Recommendations

4. Specific management approval should be required prior to the opening of work packages
(CAPNs).

7-9

3. More emphasis should' be placed on the analysis and use of cost and schedule variance
reporting. In particular, the implications ofcurrent cost and schedule variances on the project
EAC should be reviewed by management.

2. Consider revision of the BCR and baseline management process to minimize changes to the
perfonnance measurement baseline for the project except for true or significant changes in
scope or planned approaches. Evaluate the benefits of a separate contingency allowance,
possibly under the control of the DOE, as the source of funding for approved BCRs. Use a
forecast or EAC, rather than a revised baseline, to report on improved cost data such as better
estimates or actual contractor or vendor awards. Reflect adjustm~nts to the contractor
controlled contingency to offset changes to specific areas as a result of changing forecasts
orEACs.

1. The SNF Project should consider more extensive and more fonnal utilization of cost and
schedule forecasts (beyond the current fiscal year) into the periodic project reporting and
management review processes.

The work authorization process may need more discipline. It does not appear that any man,agement
approvals are required prior to opening up a work package (CAPN) to conunence charging of work
hours or expenditures. In addition to ,ensuring budget availability, additional control is probably
warranted. '

or significantly different approaches are approved. ' It is also appropriate to exercise prudent
management rigor in the approval of even the forecasted usage of contingency.

A fonn of schedule forecast is maintained for the project in the form of the current schedule. A
separate cost forecast is also maintained by the cost analysts in the form of EACs, although the EACs
appear to only address the current fiscal year. Trends that may affect outyear costs are not routinely
captured as new EACs.

SNF Project personnel are obviously driven by the November 2000 TPA milestone for
conunencement of fuel removal from the K West Basin. Substantial management attention is giyen
to the critical path activities leading up to this milestone. In the cost area, most management
attention is focussed on contingency usage. When a BCR is approved, the adjustment to contingency
is automatic. It is obvious that the FDH manager places extensive emphasis on contingency usage.
However, more discipline in the contingency application and contingency analysis processes may
be warranted as discussed above.

~1!~eline Review ofthe Richlaiid Spent Nuclear Fuel Proje~l,



7.4 Systems Engineering! Value Engineering
';' .

7.4.1 Findings

The project has indicated the use of Systems Engineering, and there is evidence that many of the
principles and requirements of this process have been incorpodtted. The Review Team determined
this through queries directed at traditional systems enginee~ng functions such as configuration
management, change control, interface control, 'design revie~s, baseline control, and Reliability,

II

Availability, Maintainability studies. This function resides in tpe Chief Engineer's office, although
portions of it are accomplished elsewhere (e.g., the Change €<lnttol Boards are managed under a
Secretariat in the Project Controls Office). The Chief Engi~eer, on board for just three months,
indicated his commitment to systems engineering functions arid is taking steps to strengthen them.

I,

He indicated some are not as well developed as he would ~e. Indeed he has just assigned his
Deputy to assess the Configuration Management process for bffectiveness (see Section 7.5). '

The project has also stated its commitment to Value Engineekng, and again there is evidence that
some of the requirements are being incorporated; however, ili~ ~eview Team could not determine
the project office under which this function has been specificilly assigned. Optimization resulting
in savings has occurred through systems engineering process~s and the results are incOrporated in
the baseline. II .

7.4.2 Assessment

These functions are proceeding on the basis of good pr~ject management principles. The
incorporation of Systems Engineering and Vatue Engineerin~ into the project is 'ad hoc;' and the
Review Team concluded that major opportunities and risk as~essments are not being pursued on a
formalized basis (see also Section 4). For example, Reliability!! Availability, Maintainability analysis
of the SNF process as a whole to determine points of failure,lavailability, spares, etc., is indicated
as based on an early 'Witness Model.' The opportunities to 'buy time with money' and affect cost
and schedule savings are being pursued in separate parts of the :project and may not be integrated and
all inclusive.

7.4.3 Recommendation

1. Assess the requirements of these two functions (i.~., Systems Engineering and Value
Engineering). Incorporate formal functions to the le~el required to ensure the project will

I' ..
perform as a complete system, and to ensure cost and schedule savings are purSued on a
rigorous, organized basis.

7.5 Project Integration

7.5.1 Findings

There are two important aspects of integration impacting on t11e SNF Project: the external interfaces
with other site programs and projects, some of which are verY closely linked with SNF objectives;
and internal communications and interfaces within the SNF froject itself.

. ... I:.... .
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The SNF Project organization (FDH) has a position titled "Integration Projects Manager." This
individual is responsible for the external interfaces of the SNF Project. In addition, this manager is
charged with the oversight of certain sub-project areas that do not fit neatly into the other
organizations within the project or that are in an early, conceptual planning stage of development.
Examples of these sub-projects are the Site-Wide SNF, and the 200 Area ISA sub-projects.

The external interfaces'managed by the Integration Projects Manager primarily involve the waste
streams that will feed the' Waste Management Project, and .the. transition of facilities to the
Environmental Restoration Program. In addition, since the SNF Project is currently the owner of
the CSB, and the CSB will also receive.canisters containing the glass logs from TWRS, this interface
is also managed by the Integration Projects Manager..

There is no one, single organizational vehicle or process for accomplishing internal integration
within the SNF Project. Rather, an array of pr~sses and procedures, together with good intra
project communications, is being used to achieve an integrated project.

Strong project direction and communication among the SNF Project Director and her dir~t reports
achieve a great amount of project integration. During interviews by the Review Team, all key
managers appeared to have a good grasp of the ovecill project and generally were cognizant of the
activities and plans that will or could impact on their area of responsibility.

, ,,'
A very active and competent project controls organization also plays an important role in
accomplishing integration within the SNF Project. This organization makes project data available
to all parties in avery timely manner, and uses sound management techniques to assess potential
changes or deviations for their impact throughout the project Weekly critical path meetings involve
all project parties so that each area of the project is aware of progress and key activities that may
affect their particular sub-project.

: j ~
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The Chief Engineer, and his organization, are responsible for technical integration of the SNF Project
and the interface controls necessary on the project Within the engineering organization there is a
Technical Integration Manager. This individual has responsibility for all Design Authorities on the
project, and will continue to hold design authoritY responsibility during facility operations.

The project acknowledged duriDg interviews that they have had problems in the area of
Configuration Management, a key element in ensuring integration and consistency of the project
from a technical perspective.. The ChiefEngineer has charged his Deputy with correcting this
problem and improving the configuration manag~ment processes.

The plans for integration between engineering and operations are evolving. Cognizant engineers will
have systems ownership and report to a Facility Manager within the Facilities Engineering
organization that reports to the Chief Engineer. The Cognizant Engineers will, however, be matrixed
to operations and the Operations Manager is very comfortable with the level of support and
personnel commitment of these individuals to the operations organization. A shortage of staff in
both the cognizant engineer function an.d the operations staff is impeding the development,
refinement and application of these processes at this time. However, this deficiency is recognized
by the Project Team and is being aggressively worked within the constraints of available budget.
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i. .
There are processes and procedures in place for the interfaces ~tween construction and operations,
as are discussed in Section 7.7, Construction Completion and Turnover. - -

I-

7.5.2 Assessment

External interfaces appear to be managed well under the leadership of the Integration Projects
Manager. The project is aggressively looking at solutions to pr6ject problems and challenges from
a site-wide perspective. An example is the treatment and dispo~ of sludge. An inter-project team

l-

is assessing alternative strategies that result in combining SNF s~udgewith other transuranic wastes
at the site (see Section 3.8). On the surface, such an approach ~an be viewed as a shifting of work
scope out of the SNF Project to solve a budget shortfall (curreritestimates for sludge treatment are
significantly higher than those contained in the baseline)[ However, the SNF Project is

I -

demonstrating its creativity in looking for cost-effective solutions to project problems within the
context of the entire site. This demonstrates the advantages df true site integration, and the SNF
Project appears to be actively engaged in this process.

Internally, the SNF Project team appears to be functioning as a true, integrated team. All managers
interviewed appeared to be "on the same page." Intra-project cbmmunications appeared to be very
strong.

Because the engineering function is critical for achieving real te¢hnical integration on such a project,
and the SNF engineering function appears to have received irlsufficient attention in the previous
project organization, there is still much work that must be ddne to achieve technical integration
objectives on the SNF Project It appears the new Chief Enginebr recognizes the challenges and has
identified the key problem areas. Efforts are currently underwaf to solve these problems and are to
be applauded. -

Budget constraints, combined with other issues such as human resources policies and security
clearance concerns, are severely hampering the necessary ramp-j1pp in staffing in the operations area,
including the cognizant engineers that will support operations.;

An hil hi al di . ted ·th th 1;-. .. ~ dapparent p osop c sconnect assocla WI e con~truction to operations mtellace an
integration was detected by the team. During an interview~ the Operations Manager strongly
'communicated his philosophy that operations would not accept facilities from construction until they
were adequately complete (see Section 7.7 for more discussion dfthe processes involved)~ However,
in a later interview, the Project Controls Manager discussed th6 preliminary thinking and planning
to remove construction forces from facilities as early as possibl~: and involve operations staff in even
the pre-operational acceptance testing (PATs). The Project Co~trols Manager sees opportunities fQr
cost savings by reducing the overall number of staff on the pfuject and usi~g the operations staff
which are cheaper for the project because they receive less la~~rs of overhead burdens. --

7.5.3 Recommendations

i
- I. Aggressively pursue development or improvement of Configuration Management processes

and procedures.

t 4
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7.6 Construction Completion and Turnover

7.6.1 Findings

2. Support the needed staffing of the operations group and the cognizant engineering function
through appropriate budget changes/increases and streamlined hiring processes.

\1.
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Manufacturer's warranty issues after turnover are to be handled by Operations unless, as noted
above, there is a major design defect (this could include systems or facilities engineering design or
manufacturer's engineering design).

The functionality and efficacy of the construction completion and turnover proces~ has not yet been
tested. Only one small system (potable water) has been turned over to date. The transition was
reported as smooth.

There is an understanding that the possibility exists for Operations to return a system or facility to
the Projects Organization if the item in question proves to have latent design defects or construction
workmanship problems.

3. Discuss the concerns and objectives of both the Operations and Project Controls Managers
in tenus of staffing and costs during construction completion and testing, and put transition
plans in place that are acceptable to both parties but which will be focused on the primary
objectives of the project - timely sch~dule completion and technical safety.

The Startup Team reports on a solid line basis to the Operations organization and on a dotted line
basis to the Projects organization. Effectively, though, the Startup Team works to the needs of the
Project organization until PATs are complete.

"!JD!eline Review ofthe Richland Spent Nuclear Fuel Project

The roles and responsibilities of the Construction Projects organization, the Project's Operations
organization and the SNF Startup Team are clearly defmed in the MOU. Figure 7-3 (which is part
of the MOU) shows the clearly defined point when responsibility of the project transfers from the
Projects organization to the Operations orgailization. This occurs at the time when PATs are
complete. The role of the Startup Team throughout the whole process is also well defined.

In order to address this important phase of the project and to ensure a smooth transition wi~ a clear
delineation of responsibility, the Project Team has developed and implemented a guideline entitled
MeT1UJrandum of Understanding, CompLetion and Acceptance for the Spent Nuclear FueL Project.

The transition between construction and operations is critical on every project. This section
discusses the planned process for turn-over ofconstruction to the operations staff, and the following
section (7.7) discusses other issues related to the transition to operations.
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7.6.2 Assessment

The project was proactive in putting in place a well-defin~ plan for handling construction
completion testing, pre-operational testing, turnover to Opera:tid~s, and 'Operational testing. 'Projects
often suffer from a lack of organizational and responsibility clbty in this critical phase.

The construction completion and turnover process is essentiallJ: untested at this time and should be
watched closely to identify any potential problem areas early.

In spite of this pl~ng and early assignment of responsibilitirs, the efficiency of the process will
undoubtedly be challenged when construction and pre-operati~nal testing reaches a peak level of
activity.

As identified elsewhere in this report, staffing of the Operations organization is a critical issue.
I'

Operations will playa very active role during pre-operational testing (even though they have no
direct functional responsibility at that time), and the level of ac~vityof systems and facilities testing
will increase dramatically from now until November 2000. Fuh.her, once systems and facilities are
accepted, the Operations organization will be occupied operatin~ the systems they own and preparing
for moving spent fuel in November 2000. I:

I
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7.6.3 Recommendations

1. The Review Team reiterates its recommendations above (Section 6.2.3) that FDH top
management take a leadership role in assisting the project in placing the needed personnel
in the Operations organization as soon as possible.

2. Monitor the construction completion and turnover process closely in the early stages. Should
problems occur with the process, quick corrective actions should be implemented to ensure
that the system does not get backlogged and become unmanageable.

7.7 Transition to Operations

7.7.1 Findings

The SNF Project is undergoing a major transition from construction completion to turnover to
operations. While an agreed upon process is in place for turnover, the Operations organization is
not fully staffed and positioned to Accept for Beneficial Use (ABU) the systems that comprise the
SNF Project.

Over 75 contract employees, rather than permanent operations staff, are currently performing
turnover testing. The knowledge and expertise on the various systems will be lost to the SNF
Operations organization once the contractors are finished.

The Operations organization has identified a need for 140 operators to meet the November 2000 start
of fuel operations and to sustain operations once fuel movement is underway. The project today
currently has 38 qualified operators with 10 additional operators in the "pipeline."

7.7.2 Assessment

The Operations Manager has a proven track record at Hanford. He successfully built a strong
Operations organization at the Hanford Tank Farm.

The Project has taken steps to put in place an Operations organization staffed with highly qualified
and proven individuals. However, the lack of a fully staffed operations organization is currently

I
I
i:'
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Cost ovemIns in construction sub-projects have translated in a reduction of funds available to hire
operators this fiscal year. In addition, because of a shortage of operators in the Hanford area, the
operations organization has resorted to the use of "headhunters" to fill the "pipeline" this fiscal year.
In some cases it has taken six monthsJrom the time a requisition is prepared for an operator until
the person is on board and.minimally trained. This includes the delays associated with security
clearances and administrative delays caused by FDH hiring practices.

Senior FOR management (President, Chief Operating Officer and Project Director) is keenly aware
of the impending transition. They are taking steps to strengthen the operational aspects of the Project
organization to meet this need. They have been actively involved in efforts to accelerate the hiring
of operators. .

~'J ,~:-,,: ~'. .' ... :.. ,,, .....



hampering the turnover of systems from construction to operations. Additional resources in fiscal
year 1999 could accelerate the acquisition and training of persomiel. This would ensure that turnover
is performed in a ti~ely and cost-effective manner without th~ loss of expertise that comes from
using contract employees. The ability to hire and retain cleared staff is limiting the pace at which
the operations organization.can be staffed. I

I
,7.7.3 Recommendations, !

DOE should support efforts to accelerate the staffing of the ~tionsorganization in fiscal year
1999. DOE and FDH senior management should work closely ~o identify incentives to attract and
retain qualified operators on a time scale needed to support turiIover and ORR readiness.

7.8 Other Project Management Areas

7.8.1 Findings

Other project management areas deemed not critical to the achi~vement of the project's objectives
at this time have not been discussed in detail. This is primarily due to the stage of the project's

I'progress, and the fact that these areas are, for the most part, well underway or completed, and are
unlikely to impact project outcome.

These areas include:

'.
•
•
•
•
•

Detailed Design and Design Coordination
Procurement
Subcontracting
Materials Management and Warehousing
Construction Management
Project Safety

i

The detailed design and design coordination issues have been a problem for some time on the SNF
Project The problem areas have not been completely resolved. lIThe placement of a new Engineering
Manager in the management organization has resu'lted in thel: application of sound engineering
management discipline, and the remaining outstanding issues relative to detailed design and design
coordination are being addressed in a proactive manner. .,

The major procurement activities have been completed with th'e exception of the MCOs and fuel
baskets. While these procurements are critical to the project, ili~ procurement process itself is not
considered an issue. There are technical issues requiring resolJ'tion before these purchases can be
completed, but the procurement process is in place to obtain the ~uipment when they are resolved.

Most major construction subcontracting has been accompliJed on the project. Considerable
I·

subcontracting efforts remain; particularly in the area of staff augmentation, but there are no
perceived project risks in the remaining subcontracting actiVitit. . .

I:
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Materials management and warehousing issues are under control and do not represent a threat to the
project.

The appropriate staff is in place to manage the remaining construction on site. Schedules are well
defined, work scopes are known, and construction crews and subcontractors are in place to complele
remaining construction.

Project Safety is never a completed issue until the last person leaves the project. However, the FDH
culture is highly safety oriented, and a good safety program is in place. There are no known aspects
of Project Safety that are considered threatening to the project.

7.8.2 Assessment

It is considered that the other project management areas discussed above are being satisfactorily
managed.

7.8.3 Reconunendations

There are no specific recommendations in these areas.

, :
' ...
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8.2 Findings'

8.0 Safety

8.1 Summary

8-1
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The major ongoing SARffSR development and approval effortconcerns SARs for the new CVD
and CSB facilities, revisions to the existing (1996) SAR for the K Basin, and the development of an
MCO Topical Report which will provide MCO design information needed to supplement
information in the facility SARs. For purposes of approval for procurement, installation, and cold
(non-radiological) operations, FDH chose to develop "phased SARs" reflecting major construction
phases for the buildings and equipment of the CVD and CSB, ,and three Safety Analysis Documents
(SADs) for new systems added to the K BaSin. There 'ar~'separateSADs for the Cask Loading

DOE-RL approved the SARP on February 12, 1999. Accident analyses in the facility SARs have not
uncovered any scenarios that would invalidate the risks presented in the SARP. However changes
in the MCO design will warrant minor updates to the SARP. This should not have a significant
impact on the baseline cost and schedules.

The project's environmental impact statement is completed andapproved. Accident analyses in the
SARs have not uncovered any scenarios that would invalidate the bounding consequences presented
in the environmental impact statement. Changes to assumptions in the environmental impact
statement, such as for sludge disposition, will be handled through the Comprehensive.Environmental
Response, Compensation and liability Act (CERCLA) process. Thus, there is no foreseeable need
to update the project environmental impact statement.

The significance of problems associated with the development and approval of SARs and Technical
Safety Requirements (fSRs) is currently well recognized at all levels within DOE-RL and FDH, and
with the DNFSB. Many of these problems remained unresolved for months or years and only
recently have corrective management actions (e.g., increased staffing levels, a more rigorous internal
review process) been taken. The effectiveness of these corrective manag~inent actions has yet to be
demonstrated.

SAR-related issues have threatened the validity of baseline costs and schedules in three ways. First,
the effort to develop and review SARs and'to resolve the thousands of review comments generated
have been much greater than estimated in the baseline schedules. Secondly, in lieu of a formal
design review process in the initial stages of the project, the SAR review selVed to first raise design
issues between the DOE-RL and FDH. The adequacy of theMCO and canister storage tubes to
withstand oblique MCO drops in the CSB, the selection o( d~ignCodes for the helium piping in the
CVD Facility, aDd the adequacy of the K Basin to withstand cask drops during fuel loading are
among long-standing design issues uncovered in the SAR review process that, by themselves, could
threaten basel..i.De costs and schedules. Lastly, because th~ FSARs, TSRs and SERs must selVe as
the authorization bases, from which operating procedures and subsequent training .will ensue, delays
in their completion now threaten the schedule of other project products needed for ORRs and fuel
movement. Thus, the issuance of FSARs, TSRs and SERs could become critical path items for fuel
movement.



I
System, the FRS, and the lWTS. These have supported Unreviewed Safety Question (USQ)'
evaluations for new equipment installation in the K Basin. Thesb preliminary SAR documents and
the MCa Topical Report were reviewed by DOE-RL, which isJ:ued SERs permitting procurement
and construction. However, the SERs identified several still~peh issues, and there remain hundreds
of comments on the preliminary SARs that have yet to be resolted. . .

Current SAR development and review activities are focused on ~SARffS~s for the three facilities.
Approval and implementation of the FSARlTSRs are needed I: for hot (radiological) testing and
operations. FDH currently plans to issue a single FSAR document comprised of a generic "project
FSAR" and three "annexes" for the three facilities. DOE-RL teviewed the project FSAR and the
CSB FSARffSRs (Annex A) and issued over a thousand comJents on these. FDH's issuance of
the CVD and K Basin FSARs, which are currently behind schedihe, will be delayed even further to
incorporate lessons learned from the CSB review. I;' .

In addition to the SARs discussed above, the project must als6 issue SARs, TSRs and SERs for .
activities involved with K Basin sludge removal, and the remd~al and treatment of the relatively

, I· "
smaller amounts of fuel in the K Basin that came from reactors other than the N Reactor. The SARs,
TSRs, and SERS associated with these activities have yet to be ~eveloped and reviewed; however,
it seems reasonable to assume that they will have little impact on[!the current schedule"for N'Reactor:
fuel removal. The CaA tables show total estimated costs for ~reliniinary SAR and FSAR. effortS' ,
peaking respectively in FY 2001 and FY 2002, due to the si~ficant costs for':developing sludge;
removal SADs and FSARs. : " ..

In summary:

•

•

•

•

The time periods associated with SARs and TSRs, partic,ularly for comment resolution, are
underestimated in the baseline and current schedules. '

A significant fraction 'Of the DOE-RL's comments' on i the preliminary SARs and MCa
Topical Report remain, unresolved. . . ". II . ' .

FDH has issued only one of three major FSARffSR J:Ubmit~s cmd this has resulted in
extensive comments made by DOE-RL. '

FDH has taken steps to improve the SAR development and review process, but the.
effectiveness of these steps has yet to be demonstrated. : '

• To meet the fuel-loading schedule, FDH currently plans to develop operating procedures and
training with "contractor-submitted" instead of DOE-adproved FSARs and TSRs.

8.3 Assessment· .... . .. l.. .: .."
The SAR review and approval process for the SNF Project has a 1,00ig history of problems, including,: '

• Design issues ftrst raised iu the SAR review process, raler than io a"fOimaldesigo revie~ .
process;; . ' , : ,... \' .

... _.' ....._,., •• •• "'- r ... "--.' ." -I:'
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• Unrealistic schedules and manpower costs for SAR development and review; and

• Inability to resolve outstanding technical issues raised in the SAR review, and the initial
failure to raise these issues to a high-enough management level; .

Management briefmgs made during the. on-site review indicated that SAR development was
originally estimated to costapproximately $5 million, but the current estimate is approximately $10
million.

8-3Baseline Reyie.wo!the Richland SpentNudear Fuel Project

. .
Many of these comments concerned design issues that would have been avoided if designs and
design reviews had been completed before the preliminary SAR was drafted. Configuration
management of design changes being made as SARs were updated was another area of concern.

A significant portion of the DOE-RL's comments on the preliminary SARs and the MCO Topical
Report remain unresolved. At the time of the Review Team visit, the DOE-RL st.<iff indicated that
117 of the 870 comments on the CVD phased SARs remain open; 128 of the 881 comments on the
CSB phased SARs remain open; 17 of approximately 200 comments on the K Basin SADs remain
open; and 290 of the 497 comments on the MCO Topical Report remain open.

FDH has issued only one of three major FSARffSR submittals, one comprising the generic project
FSAR and the CSB FSARffSR (Annex A). DOE-RL issued 1,014 new comments on these. Many
of these comments addressed inConsistencies or infonnation voids between the documents, and
presumably many reflected issues unresolved from the phased SARs. The CVD FSARffSR
(Annex B) and the K Basin FSARffSR (Annex C) are behind schedule and have yet to be submitted
to DOE-RL.

The current "Spent Nuclear Fuel Project Level 3 Schedule" shows that all baseline and current
schedule dates for SARffSR development and approval activities have slipped. This schedule plus
discussion with the FDH manager responsible for SARs indicate that FDH typically allows two
months for internal review and another two months for DOE-RL review. However, past experiences
indicate that these periods are actually much longer, and unresolyed comments remain on all the
preliminary SARs. The time to resolve comments was significantly underestimated. For example,
FDH submitted the IWTS SAD to DOE-RL on June 11, 1998. An FDH letter requesting approval
to install a particulate settler dated·March 18, 1999 - nine months later and following new criticality
and safety analyses - indicated that two of eight special Conditions of Approval for an August 31,
1998 SER remained uncompleted.

• Differing interpretations between FDH and DOE-RL as to what satisfies the requirements
of DOE 5480.23, STD-3009, and "Nuclear Regulatory Commission equivalency,"
particularly regarding the level of infonnation and justification of positions to be presented
in the SARs;

. .
• The development and review of many separate SAR documents in parallel, challenging

manpower resources, 'consistency, .and configuration management, and not pennitting a
lessons learned process that might have lessened the pro~lems noted above.



i,
The failure to reach closure on SAR submittals means that the amount o~lparallel SAR development
and review efforts keeps increasing, further challenging resources for;I both DOE-RL and FDH.
Budget and schedule authorities for SAR activities still reside 'with FDH's major projects. The
managers for these major projects are probably not as aware or appreciative of manpower conflicts
as those who do the SAR work, that is, SNF Project Nuclear Safety. Toliset more realistic cost and
schedule estimates, SNF Project Nuclear Safety's knowledge of workloads, manpower restraints, and

I.

lessons learned from previous reviews must playa key role in making the estimates.

F th b . fi . th b Ii R . T l &- • - • •rom e management ne mgs given to e ase ne eVlew earn, anu 110m Items mentIoned m
DOE-RL Manager's May 20, 1999 all-hands meeting, it is clear thaf both DOE-RL and FDH

II

management are now aware of the significance of past SAR-related proplems and are taking steps
to improve the SAR development and review process. FDH managers ~aid that FDH has recently 
increased and reorganized its engineering and nuclear safety staff. The engineering and nuclear
safety managers are now empowered to raise SAR technical issues to upper FDH management and
to hold back SARs that do riot meet internal quality and consistencyl:checks. The SNF Project
Nuclear Safety Manager indicated that process changes are being made to increase the quality of
SARs sent to DOE-RL by strengthening internal review, better 6nsuring consistency and

I

_configuration management, incorporating lessons learned from past SAJR reviews, and attempting
to align expectations between FDH and DOE-RL. However, the effectiv~ness of these changes can
only be demonstrated by an increased quality of the future CVD and K Basin FSARffSRs, and by
a quicker resolution of currently unresolved conun~nts. - - I --

I

The CVD FSARffSRs should benefit most from the lessons learned from the CSB FSAR review,
I

since like the CSB, it is for a new facility and has undergone a similar preliminary SAR development
and review process. The K Basin'FSARffSRs (Annex C) appears to pre~ent a greater challenge for
review and approval. FDH has chosen to write this as a new, fully int6grated document that will
replace the existing 1996 authorization basis. In the new FSARffSRsl:approach, developers and
reviewers must be able to distinguish between SAR elements of the 1996 authorization- basis that
reflect an existing old facility built to lesser but already approved design ;equirements, elements for
new systems built to higher current design requirements, and elements tha'i reflect the impact the new
systems have on the older systems and structures. !'

Although some skepticism was expressed on both sides during interviers as to whether DOE-RL
and FDH could align their expectations on such a large, complex, and corrtpletely new authorization
basis document for the K Basin, there seemed to be a general agreement Ptat such an approach was
viable. However, DOE-RL expressed concern that' the new FSARfSR might drop existing
requirements in a way not obvious to the reviewers. So both sides have! agreed to a "crosswalk of
requirements" between the existing and new authorization bases. This brosswalk should aid FDH
internal reviews as well as DOE-RL. '

, I

In parallel with the development and review of the K Basin FSAR, modifications to the facility will
be made following the USQ and Engineering Change Notices (ECN) pr~sSes. The USQ and ECN
processes essentially extend the Safety Analysis Document (SAD) proJss, keeping the 1996 SAR
as a separate part of documents comprising the gradually changing' f~cility authorization basis.'
These documents will aid developers and reviewers of the K Basin FSAR in distinguishing between

, II
what parts of the 1996 SAR remain unchanged, and what parts are upda,ted.

.--" --- - - ,,- _.- ,-, -.-_. _. - - . t .-
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8.4 Recommendations

2. Find and implement a more effective way to resolve comments and technical issues raised
in SARlTSR reviews to meet the current fuel-loading schedule.

1. Continue to implement new SNF Project processes aimed at improving the quality of
engineering and design, configuration management, SARs, SERs, and TSRs.

8-5Baseline Review o/the Richland Spent Nuclear Fuel Project :-- .. _.

To meet the fuel-loading schedule. FDH is currently considering developing operating procedures
and training with contractor-submitted instead of DOE-approved FSARs and TSRs. This strategy
would delay the need for fully-DOE-approved SERs from the fall of 1999 until the summer of 2000.
just before the ORRs are to be perfonned. DOE-RL indicated it is in agreement with this approach
(it provides DOE-RL with more time to resolve comments and issue an approval SER). and will
issue a "letter" or "interim SER" that will serve to identify which comments are resolved and which
are not.FDH will prioritize the development of procedures and training based, at least partly, on
areas where comments are resolved. Both sides realize that this approach places the project schedule
at risk in that the final SER could result in changes to the facility systems, TSRs, procedures and
training that might not be accommodated in the current ORR and fuel loading schedules. However,
given the delays in developing the FSARlfSRs, the large number of outstanding unresolved
comments and technical issues, and challenges posed in the upcoming review and approval prOcess,
the baseline Review Team agrees with FDH that DOE-RL approval of the FSARlTSRs by the fall
of 1999 is highly unlikely.

5. Ensure all project participants, including both DOE-RL and FDH upper management
understand the schedule risk associated with developing procedures and training based on
contract<?r-submitted rather than DOE-approved FSARffSRs.

4. Incorporate lessons learned from the CSB FSARffSR review into the development of the
CVD and K Basin FSARlfSRs and attempt to better understand and address the differences
in interpretations of DOE 5480.23, STD-3009, and "Nuclear Regulatorx Commission
equivalency" requirements.

3. Establish new estimates of costs and schedules for SAR development and review with input
from FDH Nuclear Safety, and reflect lessons learned frOm' previous reviews and manpower
restraints due to the large number of parallel SAR-related activities. Work-arounds to
m~ntain the present baselines must be pursued.



9.1 Summary

9.0 Quality Assurance -10 CFR 830.120 and DOEIRW/0333P

The EH-I0 investigation grouped the deficiencies into three categories:
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Deficiencies in the Qualification and'Oversight of Subcontractors;

Deficiencies in Work Process (SARffSR) and Procedure noncompliance; and•

•

10 CFR 830.120 Quality RequirementS

FDH is the M&I contractor reSponsible for implementing the Project Hanford Management Contract.
FDH has a site-wide Quality AssuranCe Program (QAP) to meet DOE Order 5700.6C, NQA-l and
the OCRWM DOEJRW/0333P quality requirements. Each project maintains a set of standard
operating procedures to meet specific project requirements. During 1996-98 FDH experienced
numerous problems implementing quality assurance regulatory requirements, 10 CFR 830.120, at
the K Basins and SNF Project activities.

In April 1998, DOE's Office of Enforcement and Investigation (EH-lO) conducted an on-site
investigation. The investigation covered five quality deficiencies reponed in the Noncompliance
Tracking System (NfS), five additional quality deficiencies reported into the OCcurrence Reporting
and Processing System (ORPS), and two additional concerns, related to noncompliance with
procurement specifications, reported to EH-IO by DOE'-RL. The five NTS quality deficiencies and
the five ORPS quality d,eficiencies were pertaining to the SNF ProjecL

• ' Deficiencies in the Quality Improvement activities for identifying, correcting and preventing
recurrence of quality problems.

The investigation concluded that deficiencies in the implementation of quality requirements and
adverse quality trends existed in the SNF ProjecL Although no adverse safety consequences were
detennined to result directly from these deficiencies, the number of incidences 'and the r(",cuffing
nature of some of the deficienc~es raisedconcenis about the adequate implementation of the QAP
requirements. EH-IO was also con~rned because DOE-RL had notified FDH of these quality
concerns and that FDH corrective actions had not been fully effective to prevent the continued
occurrence of some of these deficiencies.' .

On October 22,1998, EH-lO held an Enforcement Conference with FDH to discuss these violations
and the progress of an FDH correction action plan. One significant finding ,identified was that FDH
management was not sufficiently engaged in the quality process. In response to this finding, FDH
made changes in key management positions and responsibilities. Additionally, FDH conunitted to
DOE, that, as part of the Quality Improvement Process (QIP), corrective actions would be
implemented across all Hanford projects to fully correct the QAP problems. Due to these changes,
EH-IO elected to defer final decision regarding the necessity of enforcement action for four months
until the effectiveneSs 'of FPHQIPcouid be evaluated. III taking this action, EH-lO provided FDH

9-1Baseline Review ofthe Richland SpentNuclearFuel Project
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i

the opportunity to demonstrate their commiunent to correct QAP ~~oblemsand to prevent recurrence --
of similar violations. I:

In April 1999, EH-IO conducted a review of FDH progress in relOIVing these quality problems as
" -discussed at the Enforcement Conference and in accordance with F,DH QIP. The preliminary resultS
II ,

of the review concluded that inadequate progress was made in implementing the commiunents made
to DOE in correcting the identified quality problems. The EH-ld!report was not issued at the time
of this review.

DOFJRW/0333P Quality Requirements

A review was conducted of the SNF Project implementation of the quality requirements of the
0333P. The review concluded that the SNF Project is making ~rogress implementing the 0333P
quality requirements. However, a review of Audit Report IPA 99-03, dated May 18, 1999, identified
key areas where additional action is required. ' '

The audit was conducted by the Facility Evaluation Board (FEB) ahd resulted in the writing of three
Corrective Action Requests (CARs). Two of theC~ were issuM to the SNF Project, and one to
FDH. CAR #3 covers the ineffective implementation of the coIT¢tive action management system'
used by FDH. This was also a concern expressed by EH-IO duriAg their investigation.

Additionally, 26 Deficiencies Reports (DRs) were writtJ identifying quality program
implementation deficiencies. Also, several DRs identified similar ~uality deficienCies expressed by
EH-I0 during their investigation. The FEB evaluated the effectiveness of the SNF Project
implementation of the 0333P and determined that implementation bf the QARD by the SNF Project'
was ineffective.

~ .
It was also noted that the SNF Project experienced numerous

l
: problems fabricating 30 MCO

fueUscrap baskets during the trial run period to identify problemS with the manufacturing process
and quality program. This was a first time fabrication for DynCo~, which is an on-site fabric<cltor.

I, _

DynCorp's QAP Plan was immature (first time fabricating to 0333~ or NQA-lquality requirements)
and the staff demonstrated that it did not possess a clear knowledge and understanding of what it

Ii

would take to implement the quality requirements. SNF ProjectIDESH made a management decision
prior to fabrication to assign QA personnel to monitor the fabriJation process. Although DESH

, - L

assigned onsite QA personnel to monitor fabrication, several of the quality related issues were
identified by Government Acceptance Inspectors on DOE-RL ovetsight QA reviews. As a result of
DynCorp fabricating the thirty baskets, about 60 Nonconforman~Reports (NCRs) and two Stop
Work Orders (SWO) were issued. Due to the numerous problems encountered by DynCorp,_ u
fabrication was two months behind schedule and the cost doubled. -

To correct the problems in future basket fabrication, the SNFP1j~t has formed a team withits
major subcontractors. Tlie team consists of FDH, SNF ProjecrandliD~Corppersonnel [the Storage .
Sub-Project (MCO/Cask and Transportation) Manager, 'QA Manager, and the MCO Bas!cet'
Fabrication Project Manager]. The team will share the developmeJt of the specification.-fa~rication,'
inspection and other quality requirements to ensure the quality of the MCOs and baskets. ' - . -

I
I
!
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DOFJRW10333P Quality Requirements

10 CFR 830.120 Quality Requirements

9.2 Findings

\

I' :
Ii "

I,

9-3. ) ~Baseline Review ofthe Richlaiid Spent Nu{;[earFuel Project- .:,., , "..\ ,r> ..,' .....,

The SNF Project has formed a team with its major subcontractors to fabricate the MCO baskets. The.. . .

team will share the responsibilities for the total fabrication of over 2;000 baskets. If the project is
to meet its schedule and cost projections, the team concept is the best and possibly the only approach
that will work using the on-site fabricator.

Even though several deficiencies were identifie4 relative to the implementation of 0333P
requirements,.thes~deficiencies also indicated deficient ~plementation of 10 CFR 830.120 and
NQA-l requirements. -As such, fabricating the baskets is possible, but not without concern. As a
side issue, if0333P 'quality requirements are applied to the project there will be additional cost. The

FDH is revising the QIP to address concerns expressed by EH-lO and DOE-RL to enhance the
overall quality improvement process. This is considered a positive step for FDH and would be
beneficial to the SNF Project in implementing quality requirements. Changes in key SNF Project
management positions and the display of teaImvork were also considered positive steps for the
project. Overall, project management demonstrated a very highly skilled and motivated working
team to meet schedule obligations. However based on the continuing deficiencies, it appears that
on some sub-projects schedule obligations affect the quality of the product.

Another issue which could impact the SNF Project is the detennination of what quality requirements
will govern basket fabrication, 10 CFR 830.120 or 0333P. The MCO baskets are not listed on the
OCRWM Q-list and therefore are not considered by OCRWM to be safety related relative to long
term storage in the repository. DOE-RL is currently working with the NSNFP to determine the
content of the quality program to be applied to the project.

- .
The SNF Project implementation ofquality requirements continues to exhibit numerous problems,
which demonstrates ineffective implementation of quality requirements. The problems or
deficiencies continue to be across the project. TIlls is an indication that some actions taken to correct
and prevent recurrence are ineffective and that additional actions are being taken by the SNF Project.
A review of various quality documents indicated that FDH and the SNF Project had an adequate
written program to meet 10 CFR 830.120 and DOFJRW/0333P quality requirements, but
implementation of the program requirements is lacking, as evidenced by the numerous quality
deficiencies identified:

,' -

Several SNF Project management personnel also expressed concern as to whether the fabrication of
the basket can be accomplished at the rate needed to meet and maintain the fuel movement schedule
-five baskets per day. While the SNF Project hasplanned a new management approach for the next
phase of production, it is a very valid concern considering the immaturity of the quality assurance
program and the numerous quality problems encountered during the manufacturing of the first thirty
baskets.



I

I
I

I " ..

SNF Project conducted a study to detennine the cost and schedule :impact of fabricating the baskets"·:' .-
to 0333P quality requirements. The results of the report were not ayailable:atthe time of this review..

9.3 Assessment !

1.

3.

10 CFR 830.120 Quality Requirem~nts

The findings were evaluated for impact to cost and schedule of ¢.e SNF Project It is difficult to
detennine the impact to Cost and schedule as a result of the SNF Pr~ject's ineffective hnplementation
ofquality requirements at this time, because most problems appeck to be programmatic and can be
corrected prior to actual fuel movement. The fines and penaltiesl~proposed by EH-IO are imposed
on FDH and can not be passed on to the SNF Project. However, in the future there is the potential
that the ineffective implementation of quality requirements I: and actions taken to correct
problems/deficiencies, i.e., rework or repair, could impact the schedule and cost

DOFJRW/0333P Quality Requirements

Bas~ o.n past experience, the SNF.Project implementation ofO~I:33P qualityrequiremeilts for the
fabncauon of the MCO baskets Will be a challenge to the project. It should also be noted that' :."

" . ."

fabricating the baskets to 10 CFR 830.120, though possible. will alSo be a challenge for the project.
However. using the team concept with additional SNF Project Q.!4. support is the most reasonable'
approach to take to support meeting the fuel movement schedule.!; .

I

9.4 Recommendations

10 CFR 830.120 Quality Requirements

Revise and improve the FDH QIP as soon as possible. The: SNF Project managem~nt needs
to take a more pro-active approach to identifying and Ireporting quality problems and
preventing recurrence. Commitments made to EH-IO to address site-wide issues need to be
addressed and maintained. I~

DOFJRW/0333P Quality Requirements . I:

2. Identify the quality requirements for fabrication of the MCd, baskets prior to fabrication. The
cost and schedule impact study for fabricating the MCa baskets to meet 0333P quality

~ .

~equirements need to be shared with the OCRWM, DOE-RL, the NSNFP and DOE-EM
headquarters organizations. The SNF Project should seek aksistance from DOE-RL, NSNFP
and DOE-EM headquarters to obtain relief from 0333P buality requirements and to use
10 CFR 830.120 quality requirements for basket fabricati&n. '

Establish an effective communicatio~ system to enhanJ th~ sharing of infonnation. in ..
particular the lessons learned for fabrication for the first~ baskets andimplementati~n
ofquality requirements. The MCO basket fabrication team ~mist receive strong'support from 
senior management to ensure that quality requirements arb not compromised for schedule
obligations. \:

I
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10.2 Fmdings

10.0 Operations Readiness Reviews

1O-1

$4.997 million
$0.454 million
$1.919 million
$1.386 million

Contractor ORR
ORR Operations Support .
MSA Staff Support
MSA Tech Support

Basel~,Review ofthe Richlmut-Spent Nuclear Fuel Project .....

A review of the schedule for the operations readiness activities found that a number of them are on
the critical path for fuel movement. The ~eview conCluded that the appropriate milestones and
activities are being monitored in the Level 3 Baseline Schedules. However, it was ~vealed that the
milestones and logic in the Baseline Schedule are for fuel movement of the K West Basin only. The
readiness review activities for the K East Basin are not included in the current logic and will be
developed at a later time.

Discussions with the ORR Manager, who reports to the Operations Manager, also found that a DOE
o 425.1A:required Contractor Plan of Action (POA) had been submitted to DOE-RL for approval
approximately thi-ee weeks before this review. This document has to be approved by the appropriate
startup authority (in the case of the SNF Project the startup authority is the DOE-RL Manager since
the operation is classified as a Hazard Category 2), and provided to DOE's Office of the Deputy
Assistant seCretarY for Oversight{EH-2) for review and co.mmenl The POA addresses the
prerequisites for starting a Contractor ORR,' and specifics on how each of the Minimum Core

A review of the Basis of the Cost,Estimate was conducted and concludes that the basis is reas<?nable
and sound and is based oI{the requirements ofDOE Order 0 425. lA, Startup and Restart ofNuclear
Facilities, and DOE-STD-3006-95, Planning and Conduct of Operational Readiness Reviews
(ORR). The detailed backup sheets for the ORR revealed that the basic elements of an ORR were
planned and estimated. These include a review of the safety basis; a review ofother assessments that
can be utilized; preparation of the Plan of Action, ORR Plan, and Criteria and Review Approaches
Documents; the' ORR. Team preparatory work; ORR performance; and the closing out of the
findings. A review of the assumptions for the ORR found them to be reasonable and based on
project personnel experiences at other Hanford projects and other DOE sites. The total estimated
cost for the major elements are as follows:

The review of the ORR actiVities found that the technical, cost and schedule baselines are sound, but
at some risk, as explained below. These activities are on the project's critical path, occur late in the
project's life, and are highly dependent on the successful completion of preceding activities.
Therefore, timely completion of these activities is risk laden.

The operations readiness activities within WBS 1.03.01.02.25.19, SNF Relocation Common
Operations, were reviewed. These included contractor MSA activities and the contractor ORR
activities. While the scheduling for a DOE ORR was reviewed, the cost ,of this review is not
included in the project baseline.

10.1 Summary



I

Requirements will be addressed by the ORR. In anticipation oforgbZing the'contraCtor ORR effort
early in FY 2000, the contractor ORR Team Lead has been nametl in the POA.

Also reviewed was the current version of the SNF Project's Malgement SelfAssessment (HNF
2039), Revision 1, dated May 1999. This document defines the prhcess that SNF line management
will use to ensure facilities, management systems, people, parts, ~aper, and processes are ready to
allow fuel relocation operations to corrunence safely. Review of the MSA Plan and a sampling of
two MSA Appraisal FonDS, Function Area 2H300, Radiologi6al Control and 2Hloo, Facility

II
Operations, found the approach and depth of the MSA process to pe comprehensive and complete.
It was also learned during discussions with the ORR Manager that the MSA Plan underwent a fonnal
Self Review from November 1998 through March 1999 by tJie appropriate line managers' to
detennine if the criteria were correct, if there were any omissions, Jnd for use as a training tooL The
MSA Plan has been finalized, corrections have been made, and ili~ document has been issued as a

configuration-controlled document. I:.. .. .

An interview with the FDH ORR Manager found him to be very!knOWledgeable and experienced
with the planning and execution of readiness review activities. He has participated in a number of
readiness review activities both at Hanford and the DOE Waste Is6lation Pilot Plant. He currently
has two ORR-experienced engineers working for him and feels thi~ level of support is ade<itiate for
this calendar year. His cognizance of the requirements within doE 0 425.1 and DOE Standard
3006-95 should ensure success of these activities. However, whcin asked what his concerns~e~e,
he explained that approval and implementation of facility/operatiorl:s safety documentation is the one
area that poses the most risk to the success of the readiness activi'ties. In particular, h~ mentioned
the implementation of the commitments in the SARs will, in all ~elih~, impact the activities he
is responsible for. . I:' .... .
Also discussed was a study to assess the benefits of proceeding with the readiness activities for two
systems, the FRS and the IWTS in the K West Basin. By accele~ting the readiness activities for
these two systems, without the MeO loading and cask loading, ~e "process validation" process
could proceed earlier allowing confIrmation of the state of the fuel ~d the acceptance of the washing
step within the FRS. This study is in response to a request byl:DOE-RL and is to assess three
options: 1) use of a contractor authorized Beneficial Use; 2) use of the Readiness Assessment
process; or 3) use of the ORR process. The study is still in progre~s and indicates the concerns the
DOE-RL Project Team has concerning process validation activiti~s.

10.3 Assessment

The review confmns that the project is well aware of the role, importance, and resources required
by the readiness review activities. Much attention has been paid to these activities to date and the
ORR Manager is fully aware of how dependent these activities ke on the implementation of the
safety documentation and the Authorization Basis. In addition, thetb is a concern about the durations
for a number of the activities. These activities include the duratiods for corrective actions following

'. I; . .
the MSA, contractor ORR, and the DOE ORR. These duratIons are one week, two weeks, and two
weeks, respectively. Discussi?ns with the ORR Manager r:eVealedll~at these corrective. action time
durations had recently been reduced to support resolution of the cask loadout issue. . . .

, •. - • '. • . \: .; •• ;.< '. .. .• .
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10.4 Recommendations

3. Improve the definition of the boundaries of the MSA and ORR in the MSA Plan and ORR
POA. This is particularly important in the K Basin portion of these assessments where
existing systems are not required for fuel movement or they have not been upgraded to meet
current requirements.

1. Restore a minimum of 30 days to take corrective actions following each of the three reviews:
the MSA, the Contractor ORR, and the DOE ORR. Experience at other DOE site startups
suggest 30 days is the minimal amount of time needed to take the necessary corrective
actions to resolve findings from these reviews.

10-3
. ~ .' :"')~ /',!_, .
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2. Resist actions.by other project activities to delay or impinge on the July 5, 2000, date to start
the MSA. While other project activities are not within the control of the ORR Manager, it
is recommended that he resist actions by other activities to impinge on the time intervals
needed to conduct the readiness review activities. Delay in the start of the MSA will
probably delay the Contractor and DOE ORRs and impact the milestone of November 30,
2000 for the start of fuel movement.

Also of concern is that the current schedule logic requires the completion of all project
preparations/actions by June 30, 2000, in support of the start of the MSA, which is scheduled to
begin July 5, 2000. As discussed in Section 6.0 of this report, in light of other activities within the
project that are slipping, the achievement of operational readiness by June 30, 2000, to support the
MSA by the scheduled date is highly risk laden.

Of concern is the lack of specifics concerning the scope boundaries of the MSA and ORR in existing
facilities such as the K Basins. Although boundary activities are described in general terms, the lack
of specificity in this area is expected to create misunderstandings and differences in expectations.
Experience at similar radiologically-eontaminated, older facilities that have been partially upgraded
is that independent Review Teams often expect the entire existing facility or systems to meet the
latest standards. Of particular concern are existing systems that support not only ongoing operations
but also the new systems or operations, e.g;, fire protection or radiological monitoring systems.
Experience at other DOE sites is that the Review Teamwill expect the entire systems to meet current
requirements unless the FSARIAuthorization Basis or the ORR Plans define the boundaries of where
the systems have been upgraded and the justification for not upgrading the existing portion of the
systems.

A review of the draft Contractor POA, dated April 1999 (draft since DOE-RL has not yet reviewed
and approved it) found the document complies with the requirements of DOE 0 425.1A and the
elements recommended by DOE Standard 3006-95. (Note: DOE has not yet initiated the
development of their POA but it is expected that this plan will be similar in content and format to
the Contractor POA.) Of particular interest is the methodology section of the. plan that explains that
it is intended to provide guidance for performing the contractor MSA as well as providing the core
objectives for both the contractor ORR and the DOE ORR. These core requirements are important
to support both teams in the development of their respective ORR implementation plans.



11.0 Conclusions
I
" ;~ II

1\ .
: I~ I

This Review Team has concluded:

Specific, notable risks that may affect the November 30, 2000 milestone, and the recommendations
for addressing those risks, are summarized below.

• A strong and effective management team is in place, for both the DOE and the contractor
organizations charged with accomplishing the SNF Project. ,Many components of this team
are relatively new; however, in the opinion of this Review Team, the Project Team is highly
capable and properly focused ori meeting the project objectives.

III
I'

ll-l

"

Safety Analysis Reports
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Risk 1:

Delays in the development (by FDH) and approval (by both FDH and DOE) of the SARs required
to complete the,SNF Project will have significant impacts on the development of procedures, training
of operations staff, and the stitt-up and eventual operations of the facilities and processes required
to move the SNF out of the K Basins, This Review Team has not determined the root cause(s) for
the problems noted in the SAR process. However, it is apparent to the Review Team that the current
process is not working in an efficient or optimal fashion and, unless the process is improved, the
current schedule is very much at risk.

• There is considerable schedule risk inherent in the current baseline plan. The risks are
especially apparent in the schedule of activities that leads to the November 30, 2000
milestone date for commencement of fuel retrieval operations. The concessions made
regarding enforceable milestones in the TPA have significantly reduced the available
schedule contingency and that contingency has been used.

• The current cost baseline of$1.72 billion represents an achievable target for the SNF Project.
Although risks and uncertainties exist, the contingency allowances included in the baseline,
together with the generally conservative assumptions used to estimate the project costs and
the apparent opportunities for possible cost reductions, should enable' the project to be
completed within the framework of this baseline cost estimate, assuming there is no
significant ex.tension of the overall project schedule.

• Considerable progress is evident in the area of baseline management and project controls.
,Although an area that has received much criticism in the past, the current processes and tools

: being used are as good as any seen by the Review Team on other DOE projects. The newly
installed DOE Business Manager and the FDH Manager of Project Controls appear to be
working as an efficient team to ensure that the baseline is well-defined and documented, that
progress against the baseline is measured and reported, and that changes to the baseline are
properly managed.

-'~BaselineReviewofthe Richland Spent Nuclear Fuel Project
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Recommendation

Re-engineer the SAR development and approval process te increase its effectiveness. This
recommendation is an ACllON ITEM identified by the RevieJ.. Team and is assigned to DOE-RL
Manager for immediate attention and action.

As the SAR process is evaluated and improved, the following should be considered: .

• Root causes should be identified, including causes that !reflect problems in design, reviews
and verifications, safety analysis, configuration controll~ quality assurance, or adherence toI • .
DOE Orders and requirements. . !' . .

•

•

•

I

The risks that exist while the fuel remains in the K Basins needs to be balanced against the
safety risks related to fuel removal operations;

Except for storage at the CSB, the SNF systems and proCesses will only operate for a period
of approximately three years as opposed to the nonnal ~perationallifeof nuclear facilities;

A graded application of the DOE requirements may be abproPriate for the development and
approval of SARs. Such a graded application must addrfss the differences in interpretations
that FDH and DOE-RL have concerning the DOE safyty order and "Nuclear Regulatory
Commission equivalency" requirements.. I:· , .

Risk 2: Transition to Operations

;

The SNF Project is not prepared to commence operations. Alth(i)ugh this is to be expected given the
current status of the project, significant risks were apparent to th~ Review Team. The Review Team .
noted that:

•

•

•

•

Project components have not yet been operated as a full system. Until such operation begins,
it is impossible to fully envision all potential problems that may.be encountered during start
up.

The project has experienced difficulties in recruiting and hiring the operations staff needed
for operations, and, in the near term, to support start-u~iand the ORRs.

The boundaries for the ORRs are not adequately definL. This is potentially a significant
issue given that new systems are being installed in an oldl:facility and integrated with existing
systems and components.

The planned durations for the ORRs (and the MSA), and corrective actions resulting
therefrom, appear too short when compared to the experience of comparable DOE projects.

I,

I'
i
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Recommendation

Recommendation

Recommendations
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Quality Assurance Standards for Baskets and Multi-Canister Overpacks

Baseline Review ofthe Richland SpentNuclear Fuel Projec.~ :

Risk 4:

Resolve the RW-0333P QA issue for the MCOs and fuel baskets prior to procurement. This will
require EM Headquarters to make a decision, based on the best available information, and provide
appropriate direction to the Project Team.

Uncertainty related to the applicability of the RW-0333P QA standard for the fuel Qaskets and MCOs
could impact procurements and subsequent deliveries of these critical components. This risk is
especially important at this time since the procurement action for the MCOs is now underway and
an award is imminent. If resolution of this issue is not accomplished until after the contract is
awarded, and the direction then differs from the assumed basis for the contract award, there may be
significant schedule and cost impacts. .

Focus on stabilizing the project organization and minimize the effects of organizational changes,
especially for key positions. This should be an overriding objective of both DOE-RL and FDH
management.

Risk 3: Organization Changes

• Streamline the hiring process for operations personnel. This recommendation should be
accomplished through the collaborative efforts of both DOE-RL and FDH management.

Disruptions to organizational continuity could impact the ability of the project to meet the ~ovember
30, 2000 milestone. The project'has experienced significant and, repetitive changes to key
management positions in recent years. At this time it appears that a suitable and qualified team is
in place and stability in the project organization may be more important than changes to address
perceived organizational weaknesses or deficiencies.

• Plan for early fuel movements,in the basins in order to "burn-in" the systems that will be
used for fuel movement operations.. This recommendation should be accomplished through
the collaborative efforts of both DOE's Spent Nuclear Fuels Project Division and the FDH
SNF Project Team.

• Develop a comprehensive plan for accomplishing the transition from construction to
operations. This reconunendationis an ACTION ITEM identified by the Review Team and
is assigned to the FDH Project Director for immediate attention and action.



Risk 5: QA Corrective Actions

The effect of the QA problems identified by DOE, and the likelihood of a resulting Compliance
Order, may have an adverse impact on the project schedu,le. It i~ possible that the required corrective
actions may result in delays for various project activities. Therell~is also a risk of delay due to welding
quality issues. . '

I

Recommendation

Plan for accomplishing required corrective actions within ili~ constraints of the current project
schedule. FDH project management should identify work-ar~urids and contingent approaches as
appropriate to maintain the current schedule to the maximum ~xtent possible.

I,

Post-2000 Risks I

In addition to the above risks that may impact on the NOVembeJ' 30, 2000 milestone, there are many
risks and uncertainties that could affect the project's ability ~q complete all fuel movements by
December 2003 as required by the TPA. These include the :~mplementation of a first-of-a-kind
system on a production basis, the radiological conditions in K East Basin, the unproven design for
the water treatment system, and the Reliability, Availability,l:and Maintainability (RAM) of the
overall system. i,

. r .

Recommendations I, ,,' .

• Re-examine the overall system RAM and operational [efficiency. The SNF Project Team
should consider augmenting system capability where appropriate and possible if such a need

is identified by the RAM analysis. I:

• Enhance the planning (and level of detail thereof) for those project activities required after
the November 30,2000 milestone including opportuniti~s for both cost and schedule savings

~ .
. related to sludge removal and disposal operations. 1fhe FDH project management team
should begin such planning in the very near term, so as to maximize the usefulness of these
I I,·

pans. : ". r . .
Finally, the Review Team wishes to thank all SNF Project personnel for their cooperation and
openness that helped to make this review a success. It is ~lieved that implementation of the
recommendations resulting from this review should enhance the possibility for project success.
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APPENDIX B

GARY ABELL

0-1

JAMES E. BARRY, P.E.

Mr. Abell has been the recipient of the George Westinghouse-Signature Award for his knowledge
of, and team leadership in, implementing the systems engineering process on a large and complex
project He is a member of the International Council On Systems Engineering and holds two patents.

Most recently, Mr. Barry served as President and CEO of Fro-Con Construction Corporation, a $420
million per year, full~service engineering, procurement, construction and technical services company.
Previously, as Vice President and General Manager of the Power Services Business Unit of Fluor
Daniel, Inc., Mr.- Barry had total operating and profit and loss responsibility for a $350 million per
year unit that provided engineering, construction and maintenance services on nuclear and fossil
power plants for the electric utility industry throughout the U.S. In addition, Mr. Barry specializes
in project management, construction management, construction engineering, contract administration
and project controls. He has also managed organizations that provide construction, maintenance,
and outage support for nuclear and fossil-:fired power plants. Mr. Barry served as an officer in the
U. S. Navy Civil Engineer Corps in Vietnam and Europe~

Mr. Barry has over 32 years of experience in the management of construction, engineering,
maintenance and technical services organizations and- projeCts worldwide. His diverse experience
base includes the fields of power, industrial, manufacturing, infrastructure, hydrocarbons, mining
and metals, pharmaceuticals, and bridges and prestressed concrete. For over a decade, Mr. Barry has
resided outside the continental U.S. in six different international locations and has had organizational
and project responsibilities in 20 countries. Mr. Barry has a B.S. in Civil Engineering and is a
registered Professional Engineer in California.

BIOGRAPHIES OF REVIEW TEAM MEMBERS

Mr. Abell is currently a Manager in the Systems Engineering Department of the Projects,
Engineering and Construction Division of the Westinghouse Savannah River Company. Mr. Abell
holds a B.S. and M.S. in Metallurgical Engineering. In addition to the seven years involved in
applying the systems engineering process to SavannaIt River Site (SRS) projects, he has 22 years
experience in the commercial nuclear field. Mr. Abell has held several managerial positions in
which he was responsible for engineering and technology development of equipment and processes
to test their effectiveness. Mr. Abell has applied systems engineering in developing the Heavy Water
Reactor option of the New Production Reactor program; served as Project Engineering Manager for
the design of the Commercial Light Water Reactor Tritium Extraction Facility; and served on the
HLW Salt Disposition Systems Engineering Team chartered to identify and evaluate alternative
solutions to the In-tank. Precipi~tion Process at SRS.
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WILLIS W. BIXBY, JR., PH.D. r·

Dr. Bixby has 24 years of experience in the Department of Energy (DOE) and Nuclear Regulatory
Commission (NRC) nuclear programs. Dr. Bixby has a Ph.D. aAd M.S. in Nuclear Engineering and
a B.S. in Chemical Engineering. He has served as the Deputy A!ssistant Secretary of Energy for Site
Operations and for Facility Transition and Management; as Dep~ty Manager for the DOE Richland

I,
Operations Office; and as Director of the DOE West Valley D,emonstration Project. He has also

. served as Manager of the DOE Office at Three Mile Island andl:as Branch Chief of the DOE Idaho
Operations Office.

Dr. Bixby has demonstrated skills in analyzing and resolving technical problems with experience in
all phases of large nuclear and environmental cleanup projec~. He has established the program
responsible for the safe shutdown of key DOE weapons productibn facilities; managed the removal,
packaging, and transportation ofSpecial Nuclear Material remaiJing.after production operations; and
managed the program responsible for shipping the damaged fu~l from Three Mile Island Unit 2 to
the INEEL. Dr. Bixby also managed the development and im~lementation of the safety approach
for the pretreatment and vitrification of liquid· high'level ~aste at the DOE's West Valley
Demonstration Project.

JAMES G. BURRIIT, P.E.

Mr. Burritt has 37 years of management and technical expeFience in the nuclear and maritime
industries. He has an M.S. in Management and a B.S. in MeJillurgical Engineering. As General
Manager ofNewport News Industrial Corporation, Mr. Burrin Had total authority and responsibility
for the operation of an $18 million company involved in man&facturing and field operations that
provided equipment, technical services, and industrial servicek to the commercial electric power,'
petrochemical, and process industries. As Manager of TeJt Engineering for Newport News
Shipbuilding, he directed a staffof 250 engineers and technician~ in conducting the new construction
test program for submarines and aircraft carriers. While servihg in the Navy, he commanded the
Naval Ship Systems Engineering Station that performed test, ev~uation; and in-service engineering.
The station had 1700 scientists, engineers, and technicians, and an annual budget of $160 million.

. I:• • . I

Mr. Burritt has an extensive background in performance evaluations, inspections, and program
development. He developed the program architecture for the fxtemal independent review of the
TWRs Privatization Program Phase IBI, the design and financ*g phase. He has led or participated
in four readiness reviews to proceed with the design and derilonstration phase of the plutonium
reprocessing tank waste retrieval system (fWRS) phase IA. In 'addition, Mr. Burritt has conducted
an independent evaluation of the effectiveness of the Intemati~>n;ll Nuclear Safety Program in the

~ ,

countries of Bulgaria, Lithuania, Czech Republic, Slovak Repu1blic, and Hungary for DOE and the
U. S. Agency for International Development (USAID). He has ~so served as a member of the U.S.
Management and Technical Team which evaluated the Rus~ian design changes involved with
converting three plutonium production reactors to energy prodrcers only.

,
,
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THOMAS R. CLOUD

Mr. Cloud has 25 years of experience in project management, construction management, project
engineering, and consUUctioil evaluation. Mr. Cloud has a B.S. in Construction Engineering. As
Project ManagerlBusiness Development Manager for J .A. Jones Construction Services, he has
managed the mobilization and implementation of the long-term incremental decommissioning
project at the Rancho Seco Nuclear Generating Station near Sacramento, CA; served as a technical
consultant in preparing and packaging subcontractor scopes of work for various demolition projects
at Rocky Flats Environmental Technology Site; and served as Project Manager, responsible for
overall construction management and coordination during design and construction ofeight high level
nuclear waste storage tanks at the DOE Hanford Site.

As Vice President/Construction Managerfor the Rocky Flats Project, Mr. Cloud was responsible for
overall site management ofconstruction activities at the Rocky Flats Environmental Technology Site
(RFETS). Since the curtai.lriJ.ent of plant production activities in 1989, responsibilities shifted to

"increased overall management ofdeactivation, decontamination, decommissioning, and demolition
of nuclear material processing equipment and facilities throughout the former plutonium production
buildings at RFETS. "

LEWIS B. (BEN) GANNON, P. E.

Mr. Gannon is an experienced Professional Engineer with over 25 years of experience in nuclear
facility design, construction, operations and project management that includes nuclear power
generating plants, ilUclear fuel reprocessing facilities, nuclear waste management operations, and
defense nuclear materials productions operations. His experience ranges from structural design of
nuclear generating facilities to project management of a number of multi-million dollar defense
materials production/processing and high-level waste management facilities. Mr. Gannon has a M.S.
in Environmental Management and a B.S. in Civil Engineering.

Mr. Gannon has over 13 years experience with the Departinent ofEnergy where he was responsible
for a nwnber of large and diverse programs within the Offices of Nuclear MateriaIs Production and
Defense Waste and Transportation Management. These duties included preparation and review of
numerous e'nvironrnental, safety and he3J.th programs and docUments as well as directing a staff in
the inanagement of the nuclear waste management programs being conducted at various DOE
Operations Offices. .

Mr. Gannon's more recen:t experience includes managing Science Applications International
Corporation (SAlC) professionals in providing waste management technical support to the DOE
Office of Waste Management as well as providing direct technical support to numerous DOE Field
Offices in the waste management and nuclear fields. This experience inCludes participation in
numerous Operational Readiness Reviews and Technical Safety Appraisals for DOE facilities at
DOE sites such asLLNL, WIPP, DWPF, WVDP and Hanford.
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CHRISTOPHER O. GRUBER

Mr. Gruber has approximately 25 years of experience in a~ facets of cost engineering, cost
management, and project management and control for engineeriJg and consulting organizations. He
has an M.B.A. in Finance, a B.A. in Business Economics, ari~ is a certified costengineer. Mr.
Gruber's vast experience includes environmental restoration,!1 hazardous and radioactive waste
management facilities and operations, utility engineering Ltd construction, nuclear facility
modifications, synthetic fuels development, petroleum refine~lconstruction,and reviews of DOE
engineering, construction, operations, and high technology proj~ts and programs.

Mr. Gruber has participated on independent reviews or cost as~smentsof many DOE programs,
including an assessment of the Environmental Restoration Program; Defense Programs Rapid
Reactivation Project; and Project EM - an independent ass~sment of DOE's Environmental.
Management Program and all DOE sites and field offices. Mr. Gruber has also developed Standard
Operating Practices and Procedures and Perfonnance Indicat~rs for.DOE's Waste Management
Program. In addition, he has developed a cost estimating II manual and associated gui~ce
documentation for the Yucca Mountain Project and developed program-level policy and guidance
documents covering cost and schedule estimating throughout the Civilian Radioactive Waste
Management Program. 1

I'

I
ANAND P. GUPTA . I
Mr. Gupta has 36 years of experience in ProjectlProgram Management, Construction Management,
Cost Analysis and Cost Estimating. He is a Professional Engi~eer. He has two Masters' degrees,
one in Environmental Engineering, and the other in Soil Mechkucs and Foundation Engineering;
and two Bachelors' degrees, one in Civil Engineering and tH¢ other in Science with majors in'
Physics, Mathematics and Statistics.

As an Engineer with the Department of Energy, Mr. Gupta is in program management and has
conducted Independent Cost Estimates (ICEs), reviewed baseliri~s, and developed program/project
management policies. As an engineer with the Voice of Ameri~ (VOA), he analyzed construction
and development budgets for the VOA modernization, maintenJoce and repairs programs. He also
developed rough order of magnitude estimates for budget purpoJs and review construction estimates
from Architects and Engineers for modernization, and maintenbce and repairs activities.

DAN GUZY, P.E.
I

Mr. Guzy has 27 years of government and private sector experiehce as a manager and supervisor in
his areas of expertise: safety analysis, seismic design, and meJ~anicallstructuralengineering. He
holds three degrees in mechanical engineering, obtained from th6 University of Maryland and M~LT.
He is a member of the American Society of Mechanical Engineeh. and is registered as a Professional
Engineer in the State of Maryland. .

Baseline Review ofthe Richland Spent Nuclear Fuel Project
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Currently, Mr. Guzy is a safety engineer in DOEJEH's Office of Facility Safety Analysis (EH-3). He
has participated in the Office ofEnvironment, Safety & Health's (EH's) and OOE field office reviews
of BNL's HFBR, INEL's Pit 9 Facility, SRS's F-Canyon, and proposed privatized waste treatment
facilities for Hanford's high level waste tanks. He was a member of SAR and BIO review teams for
BNL's HFBR, ORNL's Vault Building,Hanford's WESF facility, Sandia's Hot Cell Facility, and the
Mound site, and has participated in numerous accident analysis reviews ofEIS's and EA's.

I,
!i

Mr. Guzy was a key participant in DOE's Spent Fuel, Plutonium, and Highly Enriched Uranium
Vulnerability Assessments. He has been a member of DOE committees to establish natural
phenomena hazard evaluation criteria and is currently participating on the ANS Committee 2.26,
Classification of Nuclear Materials Facilities for Natural Phenomena Hazards. While in the Office
of Nuclear Safety (ONS) he participated in ONS's safety assessments of nuclear facilities. Mr.
Guzy led the ONS restart assessment of the High Flux Beam Reactor and the Spent Fuel Working
Group's vulnerability assessments of West Valley and Brookhaven.

TEH HsIEH

Mr. Hsieh has ten years of experience in ensuring nuclear safety at various DOE facilities which
included reviewing numerous safety analysis reports (SARs), sometimes together with, technical
safety requirement (TSR) for facilities handling nuclear material (including fissile material),
explosive, nuclear waste, and hazardous chemicals.' Duties included participation in the review,
development, implementation, and appraisal of programs related to SAR, TSR, USQ, seismic
resistant design, seismic safety assessment, surveillance, and recommendation of corrective actions
for deficiencies and safety issue resolutions.

PETERJ.KLEMKOWSKY

Mr. Hsieh also supported other DOE sites as a subject matter expert in nuclear safety. For example,
he participated.in the nuclear weapon safety program appraisal at Sandia National Laboratory, the
nuclear criticality review of the Spent Fuel Program at SRS, and the EM vulnerability assessment
of low level nuclear waste hazards at -Fernald.

At the Savannah River Site;'Mr. Hsieh led the Safety Evaluation Report (SER) team to review the
Chapter 15 Accident Analysis of the Updated SAR for the K-Reactor. The review team consisted
of national nuclear safety experts independent of the management and operating contractor,
Westinghouse Savannah River Company, namely senior engineers from DOE including the Office
of Nuclear Safety, supporting contractors, and national laboratories (LANL and INEEL).

8-5
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Mr. Klemkowsky is currently with the U. S. Department of Energy (DOE) at the Federal Energy
Technology Center (FETC), Energy and Environmental Services Division, supporting product
services for the Center for Acquisition and Business Excellence. In the past 14 years, he has been
involved with technical management related to capital infrastructure projects in both public and
private sector orgafii~tions. Over the last seven years, he has been active in departmental reviews
and mClJIagement initiatives foi-External mdependent Assessments, facility deactivation, materials
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in inventory, nuclear materials disposition, business management and project management processes.
Prior to DOE activities, Mr. Klemkowsky was a program/project Jtanager for capital improvement
projects ($250 million) on both state and local levels with the Stite of Maryland. As a participant
on' project teams, Mr. Klemkowsky has been responsible for pr~ject development and planning,
baseline development, design, construction, inspection services, abd project management controls.
He has a B.S. degree from Western Michigan University. ,I:.

THAD T. KONOPNICKI, P.E. (COMMITTEE CHAIR)

I

Mr. Konopnicki has over 21 years of experience in government ~d private industry in the areas of
program/project management, strategic planning, and cost and sch~ule control. He has an M.S. in
Electrical Engineering, an M.B.A. in Finance, and a B.S. in Mechanical Engineering. In addition,
Mr. Konopnicki is a Registered Professional Engineer and has certification inthe areas of strategic
planning and cost engineering. I:

For 11 years, while working in private industry, Mr. KonoPnilki performed cost analysis, cost
research, and cost modeling for the Anny, Navy, Air Force, and ili~ Department of Defense. While
with Bechtel Power Corporation, Mr. Konopnicki managed thejiManagement Information Group
responsible for estimating, monitoring, and controlling cos;ts associated with the design,
procurement, and construction offossil and nuclear power genetating stations. .

~. .

At the Department of Energy, Mr. Konopnicki is leading the establishment of a new Project Office
to perfonn Independent Project Reviews on behalf of the Assi~tant Secretary for Environmental,
Management. Previously, he led EM's Privatization Program, a $IB+ program which emphasizes
fixed-price contracting and innovative financing as a major p~ of the Department's Contract
Reform and Perfonnance-Based Contracting effort.

RAM B. LAHOTI, P.E. I"~

M Lab
. h 33 f .. ' d '. . d' . .

r. oli as over years 0 . expenence m governmentl an pnvate rn ustry ill project
management, quality assurance, and design and construction mahagement of environmental waste
management projects. He also has over 24 years of manage*ent and supervisory experience.
Additional areas of experience include: high level nuclear waste repository, nuclear power plant
design, heavy structural metal and non-metal, and transportation projects. Mr. Lahoti has a Masters
Degree' in Civil Engineering and is a registered Professional :Engineer in Structures and Civil
Engineering in the State of Pennsylvania. '

Mr. Lahoti has over 19 years with the Department of Energy as projects Team Leader managing the
capital projects for the Office of Waste Management He is currehtly detailed to the proposed Office
of Project Management. He has held positions as Director of S~lid and Liquid Waste, Director of
the Construction Management Division, Director of Quality A~,surance for OCRWM-HQ, branch
chief for Underground Facilities for Yucca Mountain Project, D1'irector of Analysis and Evaluation
Division for the Salt Repository Project, and Branch Chief forlOesign, Construction, and In Situ
Testing for the Salt Repository Project. Mr. Lahoti has managed multi million dollar efforts in the

..... '" -.. . -'. - .. - ... ". - . ". r: - . '.
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areas of geosciences; exploratory shaft and repository designs; research, development, design and
prototype testing of waste packages and equipment; and development of codes and models.

.DAVIDJ. PEPSON

CLIFFORD F. POOR, PH.D., P.E.

At the Department of Energy, Mr. Pepson has seryed as Program Manager for the Tank Waste
Remediation System (TWRS) and the Idaho High Levd Waste Program. He has co-led a major
Systems Engineering Review of the TWRS project. In addition, Mr. Pepson has worked with the
National Academy of Sciences on an International Vitrification Workshop.

B-7

".; $

Baseline Review o/the Richland Spent NuclearFuel Project

Dr. Poor has extensive experience in working within the Department of Energy (DOE) environment,
knowledge of DOE regulations and orders and a proven ability to develop, understand and adapt to
new technologies. He has worked at Hanford, Idaho National Engineering and Environmental
Laboratory, Grand Junction Project Office, Lawrence Livermore National Laboratory, and DOE
Headquarters. He has in-depth experience on government':owned and commercial nuclear power
plants including. technical support services,· prognimlproject management of major plant
modifications, plant start-up and operational readiness, plant systems simulation studies, process
development, computer applications to plant control systems and outage management, and
environmental restoration and waste management.

Dr. Poor has 39 years of technical and management experience in the investor-owned and
government nuclear "and environmental sectors. He has a Ph.D. in Chemical Engineering and is a
Certified Professional Engineer in Nuclear Engineering. Dr. Poor has managed complex projects
and programs requiring the coordination of interacting companies, organizations and multi
disciplinary groups to accomplish design, development, construction, testing, operation,
decontamination and decommissioning, and environmental restoration of nuclear facilities and sites.

As a government employee at the Environmental Pro~tion Agency, Mr. Pepson led numerous site
operational reviews· of wastewater and hazardous waste treatment systems for the purpose of. .

establishing Best Available Technology industry regulations. He also directed treatment evaluation
studies at electroplating facilities, semiconductor manufacturers, and copper fonning.

Mr. Pepson has 25 years of chemical engineering experience in government and private industry in
the areas ofprocess engineering, project engineering, and hazardous and radioactive waste treatment.
He has a B.S. in Chemical Engineering. Mr. Pepson's experience includes serving as project
manager for the design and start-up of a plant wastewater treatment system, as project manager to
develop a fully automated system to burn by-product hydrogen, and as ProcesslProJect Engineer and
Area Production Supervisor in chlorine/caustic manufacturing. His responsibilities included
conducting "what-if' safety analysis and developed risk contingency start-up plans for major
production outages.



GUY JOHN SCANGO, P.E.

Mr. Scango has 35 years of programfproject management experi~nce in both private industry and
government with a comprehensive "hands-on" background in plknning, design, construction, and

I'

operation of large programs and complex projects. He has a B.S. in Mechanical Engineering and
is a registered Professional Engineer. Mr. Scango has a compt~hensive knowledge of the DOE
baselining process, including establishing/assessing tiered technic~, cost and schedule baselines, and

I' '

establishing thresholds for approval at the next higher level. He' is experienced in conducting
independent cost 'estimates, development/assessment, of I: resource loaded schedules,
development/assessment of Basis of Estimates, assessment of ovefuead costs, and detennination of
cost range and contingency through risk analysis of R&D/new t&hnology.

As a DOE employee, he has served in the Office of Civilian Rldioactive Waste, Office of Field'
Management, and in the Superconducting Super Collider pro~. ' Mr. Scango has participated in
an independent review of the Tank Waste Remediation Systefu. 'at the Hanford Site; managed
Independent Cost Estimates on over 40 Programs, including the Nuclear Waste Stockpile Program

I,

and the $5.3 billion Environmental Cleanup Program. At the DOE Secretary's direction, Mr. Scango
organized and led a team of 75 individuals in a baselindl validation of the $8.4 billion
Superconducting Super Collider Program.

As an independent consultant, Mr. Scanga has completed tasks Including the Strategic Petroleum
Reserve Readiness Review, Rocky Flats Ten-Year Plan Review, iAccelerator Production of Tritium
risk analysis, Brookhaven Graphite' Reactor deactivation, arid a Spallation Neutron Source
Independent Review.

LARRY VAUGHAN

Mr. Vaughan has over 19 years of experience in the Quality ~ssurancelManagementarena as a
Nuclear Quality Assurance EngineerlManager/Advisor~ He is a puality Assurance Specialist with.
a strong technical background in nuclear waste management, team leadership, consensus building,
and quality management Mr. Vaughan has a B.A. ill Mathemati~ and is a member of the American
Society of Quality Control. '

I

Mr. Vaughan has 10 years of experience with the Department of Energy. Heis currently serving as
a Quality Assurance Advisor to the Assistant Secretary fbr' the Office of Environmental
Management. He is responsible for providing quality assu9ncelmanagement support to EM
organizations, advising, evaluating, and reporting on the effectiveness and efficiency of EM QA
management activities. He represents the Office of the Assistantl!Secretary on the Working C~pital
Fund Board, the DOE-wide Quality Assurance Working Group, ~d the DOE Rule Implementation
Steering Group. :

I
Mr. Vaughan has served as team leader on two successful efforts for DOE and EM. He was team

II '

leader for the DOE Nuclear Safety Management Rule, 10 ~FR 830.120 "Quality Assurance
Requirements, "which was the first cross-cutting team to addres~idevelopment, review and approval
of rule implementation plans a.!1d programs. He also led the d~~elopmentof the flfSt EM Quality

'. I!· .'. . .. ". ,. . ,
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Award Application for the DOE Energy Quality Award Program. As a result, EM was awarded the
"Commendation Quality Award" for outstanding startup efforts in the area of Total Quality
Management Mr. Vaughan has also served as the EM Price Anderson Amendment point-of-contact,
providing guidance on PAAA policies to EM senior management, staff and Field elements. In
addition, he has reviewed and analyzed field reports and contractors' documents containing
infonnation regarding suspect/counterfeit items to address issued raised by the Office of Inspector
General.

W. LEE WILLIAMS, P.E.

I
I

Mr. Williams has over 25 years of experience with the Department of Energy. He has over 14 years
of experience as a Project Manager with a strong' background in cost estimating and value
engineering. Mr. Williams has a B.S. in Construction Management and is a Certified Professional
Engineer. Mr. Williams has extensive experience in Independent Project Validations and Peer
Reviews across the Department In addition, he has participated on many Departmental Committees
on project management, cost reduction, pollution prevention, high level waste, and other program ,
related activities.

At the DOE Idaho Operations Office, Mr. Williams has served as program lead for construction
management processes; the Architect Engineering Program, the Cost Estimating Program, Value
Engineering Program, and the Project Validation process. In addition, he has served as Senior
Project Manager and mentor for Idaho Project Managers, Matrix Group Manager for Project
Managers, and managed numerous projects including Major System and Major System Acquisition
level projects.

,'jq, I
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APPENDIX C

DOCUMENTS REVIEWED

Technical

• SNFP Summary Process Flow Diagrams, May 1999

• Functional Design Criteria (FDC)for the K West Basin rwrs, SD-SNF_FDC-003

• Functional Design Criteria (FDC) for the K East Basin lWTS, SD-SNF_FDC-002

• Fiscal Year Production vs. Funding Profile (MCOs and Baskets), draft, February 17, 1999.

• Spent Nuclear Fuel Multi-Canister Overpack Fuel Scrap Basket Shop Floor Fabrication Lessons
Learned Session, August 12-13, 1998, Ares Corporation, September 9, 1998.

• Spent Nuclear Fuel Multi-Canister Overpack Scrap Basket Fabrication/Quality Assurance
Program Lessons Learned Session, August 12-13, 1998, Ares Corporation, September 9, 1998.

• WHC-SD-SNF-FRD-Ol1, Revision 0, Spent Nuclear Fuel Cask and Transportation System
Functions and Requirements, July 1996.

• WHC-SD-SNF-FRD-016, Revision 0, Spent Nuclear Fuel Multi-Canister Overpack Technical
Functions and Requirements, May 1996.

• K West Basin lWTS Safety Assessment Document, HNF-SD-SNF-SAD-002

• Assessment Report: Quality Assurance Review of Office of Civilian Radioactive Waste
Management Requirements Implementation, May 29, 1998.

........,."""'WIIIIIS•••l.aIUIZIU.'lali2liIZ.mll••WIl.••..'.,Itt!lll~•.1.1ln~1I..lII!l.,~.lk":4j>",!lAr.<'~,,:~!'!">":?·F!O"'.'------.-----------------. - .

• Memo, R.D. Davis, NSNF Quality Assurance Program Manager, to R.W. Clark, Office of
Quality Assurance, Hanford Procurement ofMulti-canister Overpacks (MCOs) (OPE-SFP-99
089), April 2, 1999.

• Memo, C.A. Hansen, Assistant Manager for Waste Management, DOE-RL, to D.G. Huizenga,
Associate Deputy Assistant Secretary, EM-60, DOE-HQs, Potential Issues Associated with the
Disposal of N Reactor and Single Pass Reactof (SPR) Spent Nuclear Fuel (SNF) in a U.S.
Department of Energy (DOE) Deep Repository, November 10, 1998.

il
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• Memo, C.A. Hansen, Assistant Manager for Waste Management, DOE-RL, to R.D. Hanson,
Fluor Daniel Hanford, Inc., Contract No. DE-AC06-96RLI32QO--Modification ofSpent Nuclear
Fuel (SNF) Project StandardsIRequirements Identification Documents (SIRIDS) Relative to
Office of Civilian Radioactive Waste Management (OCRWM) RW-0333P, Quality Assurance
(QA) Requirements Description (QARD), November 16, 1998.
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Cost

•

•

•

•

•

•

DOE 0 425.1A, Startup and Restart of Nuclear Faciliti1s, U.S. Department of Energy,
Washington, DC, approved December 28, 1998. I'

I
Baseline, Subproject Basis of Estimate Book, Fluor-Darnel Hanford, Inc., January, 1999
(32 Volumes). I:

Contingency Requirements for SNF Project, BCR SNF-98-Q~8,November 9~ 1998

SNF co.ntingency Analysis, FDH-9950387, Letter"Williams ro Hansen, 1annary 19, 1999 "

Cost Dnvers Analysis for SNFP, BCR SNF-98-Q58, December 10, 1998
r '
I,

Critical Analysis of the SNF Project's Activity-Based Cost I¥timating, Final Phase 2 Report,
by Professional Analysis, Inc. Sept 30, 1998 I

• (01) COA Summary-printed 5/19/99

Schedule

•

•

•

•

•

•

•

•

•

•

•

Schedule Management Procedures

Level II Schedule (Current vs. Baseline)

Level ill Schedule (Current vs. Baseline)

Subtask Schedules

Critical Path Activities (Rev. 5B)

Near Critical Path Activities «30 day float)

Critical Path Status Summary Memorandum

Completion DateINot Complete Activities

CSB Startup Detail Schedule (Level IV)

CVD Detail-Testing Schedule (Level IV)

Spent Nuclear Fuel Project Multi Year Plan, SNF-SP-I04, ~ovember98

Baseline Review ofthe Richland Spent Nuclear Fuel Project
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• HNF-2039, Revision 1, Management Self Assessment, Draft, May 1999.

• Systems Engineering Management Plan, HNF-DS-SNF-SEMP-OOl, Draft Rev. 2

• Risk Comparison R2c report (original and quarterly updated) (by status), May 19, 1999

'I

)

Programmatic Assumptions, Volume I, Section 5

Baseline Change Proposal, BCR SNF-1999-059

Memorandum of Understanding, Completion and Acceptance for the Spent Nuclear Fuel Projcc~
May 3, 1999 Revision

HNF-3552, Spent Nuclear Fuel Project Execution Plan, Revision O.A, dated March 17, 1999.

Project Management Plan 200 Area

WBS Dictionary

MOU Completion and Acceptance for SNF

Spent Nuclear Project Operational Staffing Plan, December 1998

SNF Project Organization Charter, HNF-3552, Rev. 0.8, April 12, 1999

DOE RLID 425.1, Startup and Restart of facilities Operational Readiness Reviews and
. Readiness Assessments, U.S. Department of Energy, RicWand Operations Office, RicWand, WA.

• HNF-SD-SNF-POA-QOl, Plan ofAction for the Spent Nuclear Fuel Project Fuel Handling and
Process Operations Operational Readiness Review, Draft, April 1999.

• NSNF QA Staff Memo, D. Truman, NSNSF, to R. Davis, Observation ofthe Project Hanford
Management Contract (PHMC) Indeperident Program Assessment Audit, IPA-98-05, March 6,
1998.

• February 12, 1999 letter from H.E. Bilson (DOE-RL) to R. D. Hanson (Fluor Daniel Hanford,
Inc.) approving the Safety Analysis Report for Packaging (SAR), HNF-SD-TP-SARP-0l7,
Rev. 1.

• . Spent Nuclear Fuel Project Final Safety Analysis Report, HNF-3553, Rev. 0, February 11, 1999,
Vol. 1 - SNF Project FSAR-Annex A (Vol. 2) - Canister Storage Building FSAR & TSR.

•

Management

•

•

•

•

•

•

•

•

•

• SNFP Midyear Project Review, May 19, 1999
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APPENDIX D

Ken Bergsman
Pete Blair
Jack Cloud

Michael Cowen

Jeff Daniels
Sid Daughtridge'
Joe Escamillo
Eric Gerber
Ron Hanson
Bob Hiegel

Pete Hinojosa
Marty Hinton

Linda Wons
Jeff Johnson
Jim Klos

Phil Loscoe
Jim Mathews
Roger McCormack
Bill Miller
Greg Morgan
Robert Morgan
Carroll Phillips
Jeff Rampon
Gwen Risenhoover
Jean Schwier
Walter Scott

Dean Siddoway
Bill Smoot
John Truax .
R. W. Rasmussen
Dave Van Leuven
Judy Wells
Jim Wickes

PERSONNEL INTERVIEWED

Design Authority for IWTS, FOR SNF Project
Project Controls Manager, FOR SNF Project
Project Manager for the MCOlBasket Procurements and Cask
Transportation, FOR SNF Project
Westinghouse Safety Management Solutions, senior consultant to
Nancy Williams
Operations Control Team Leader, FDH SNF Project
Project Manager, CSD, FOH SNF Project
Operations Project Manager, SNF Project Division, DOE-RL
Integration Projects Manager, FOR SNF Project
President and CEO, FOH SNF Project
DOFJRIJSNFP, SNFP Technical Integration and Support Manager,
lead for SER reviews for K-Basin SADs, and for acceptance review of
CSB & CVD phased SARs, CSB FSARlfSR, and MCO Topical
Report.
'Consultant, Operations Office, FOR SNF Project
DOElRllSNFP - reviewer for CSB & CVD phased SARs and CSB
FSAR
Cost Analyst, FOR SNF Project
Cost Analyst, FOR SNF Project
Manager of Operational Readiness Reviews and MSA, FOR SNF
Project
Acting Director, SNF Project Division, DOE-RL
K-West Operations Manager, FOR SNF Project
Project Manager 200 Area ISA, FOH SNF Project
Engineering Manager (Chief Engineer), FOR SNF Project
DOFJRUSNFP - reviewer for K-Basin SADs, FOR SNF Project
(DES!), Manager of Nuclear Safety for FOR SNP Project
Consultant, Schedule/Construction, FDH SNF Project
Cost & Scheduling Reporting Manger, FOR SNF Project
Baseline Management Manager, FOR SNF Project
Business Operations Project Manager, SNF Project Division, DOE-RL
DOFJRIJES&R, leader for DOE-RL SER reviews of CSB & CVD
phased SARs, CSB FSARffSR, and MeO Topical Report
Construction Projects Manager, FOH SNF Project
Quality Assurance Manager, DOE-RL
Deputy Operations Manager, FDH SNF Project
Project Manager for IWTS, FDH SNF Project
Executive Vice President and COO, FOH SNF Project
Integrated Management Systems & Reports, FOR SNF Project
Operations Manager, FOH SNF Project
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Bob Wilkinson
Robert Willard
Nancy Williams

I

Schedule Manager, FDH SNF Project
Manager of Contracts, FDH SNF Prbject
Project Director, FDH SNF Project

.,
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PHOTOGRAPHS AND ILLUSTRATIONS
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Integrated Water Treatment System SCherhatic Flow Diagram
I, I
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APPENDIXF

Table F-l. K West Water TrcatmentParametcrs

.W()RKING (NOMINAL) ., . ESTIMATED MAXIMUM
' ..

, .'VALUE ': ,. .. .. " VALlIE,.........

Cs-137 in canister liquids 10,000 Ci Total 10,000 Ci Total

Cs-137 per canister 2.1 Ci 25Ci

TRU (soluble) 2 Ci Total , 2 Ci Total

Sludge volume per canister 0.8L

Sludge volume 3 m3 6.2m3

Cs-137 in sludge 50,000 Ci Total 120,000 Ci Total

TRU (particulate) 2700 Ci Total 6,700 Ci Total

Sludge activity (all radionuclides) 150,000 Ci Total 400,000 Ci Total

Plutonium in sludge 15,000 Ci Total 40,000 Ci Total

Uranium in sludge 7 metric tons 16.2 metric tons

Radiolytic decay heat of sludge 6OOwci.tts 1400 watts

Sludge contents
.'

Equivalent to 400 fuel assemblies Equivalent to 1,000 fuel assemblies

Particle density 1glee to 19 glee

Particle size Submicron to JA inch screen size

This information was obtained from the following sources: '.
a. 137 Cs per canister: HNF-SD-SNF-ANAL-014, Cesium-137 in K West Basin C:anUter Water, Revision O.
b, Sludge volume: EDT from A.L Pitner (no document number), K West Sludge Volume Estimates, da1ed February 6,1997,
c. Sludge mass: calculation using data in EDT from A.L. Pitner (no document number),K West Sludge Volume Estimates,

dated February 6,1997; EDT from A.L, Pitner (no document number), K West Sludge Volume Estimates, dated
February 6, 1997; and DSI from DJ, Trimble to D.S. Takasumi, K West Basin Canister Sludge lnvemory, dated January
26,1997. ...

d, Density: Handbook ofChemistry and Physics. "

e. Particle size range: WHC-SP-1182, AMl~sis ofSludge from Hanford K East Floor and Weasel Pit, released
May 4, 19%.

f, RadioDuclide properties of particulate: HNF-SD~SNF-TI-015, Spenl Nuclear Fuel Technical Datdbook, Revision 1,
g. Decay heat: HNF-SD-SNF-TI-015, Spenl Nuclear Fuel Technical Dalabook, Revision I.
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Table F-2. K West Quantities by Isotope

ACfIVITYIN MASS OF
,

ACfIVITYIN MASS OF ':"~ .i,
CANISTER CANISTER

I:
CANISTER CANISTER

ISOTOPE SLUDGE (Ci) SLUDGE (Kg) ISOTOPE I, SLUDGE (Ci) SLUDGE (Kg) "

H-3 3.25E+02 3.28E-05 Sn-126 I: 1.28E+OO 4.49E-02 ".,_

C-14 5.63E+OO 1.26E-03 Sb-l25 I' 3.15E+02 3.04E-04

Fe-55 1.66E+Ol 6.65E-06 Sb-126m I: 1.28E+OO 1.62E-11 ' ..

Co-60 3.77E+Ol 3.33E-05 Te-l25m t~ 7.65E+Ol 4.25E..{)6 , "-

Ni-63 3.72E+OI 6.04E-04 1-129 I: 5.29E-02 2.99E-Ql

Kr-85 5.36E+03 1.37E-Q2 Cs-l34
1

1.75E+02 1.35E-Q4 ...

I:
.;

Sr-90 8.87E+04 6.51E-Ql Cs-137 1.14E+054 1.31E+OO. .....

Y-90 8.87E+04 1.63E-04 Ba-137m I: 1.08E+05 2.01E-Q7

I, :
Zr-93 3.42E+OO 1.36E+OO Ce-l44 Ii 3.88E+OO 1.22E..{)6

Nb-93m 2.04E+OO 7.23E-06 Pm-147 I: 4.11E+03 4.44E-Q3

Tc-99 2.43E+Ol 1.43E+OO Sm-151 I: 1.48E+03 5.61E-Q2 .

Ru-l06 9.79E+OO 2.92E..{)6 Eu-152 I: 8.28E+OO
,

4.7%E-Q5

Rh-106 9.79E+OO 2.75E-12 Eu-154 I' 9.55E+02 3.54E-Q3

Cd-113m 3.03E+Ol 1.40E-04 Eu-155 I: 1.96E+02 4.20E-04

ACfINIDES I: ' .

U-234 6.94E+OO 1.1101 Pu-241 II 5.13E+04 . 4.98E-Ql

U-235 2.72E-Ol 125.8 Am-241 r 2.84E+03 8.28E-Ql

U-236 l.04E+OO 16.048 Am-242 I: 1.39E+OO l.72E-Q9

U-238 5.37E+OO 15980 Am-242m I: 1.39E+OO 1.43E-04

Pu-238 8.70E+02 0.05083 Cm-242 Ii i.15E+OO 3.49E-Q7

Pu-239 1.69E+03 27.2 Cm-244 (! 9.88E+OO 1.22E-04

Pu-240. 9.38E+02 4.114 Ii

This table was developed using data provided in HF-SD-SNF-TI-Q15, Sp~nt Nuclear Fuel Technical Databook,
Revision I, Table 5-2, and assuming that 6.2 m3 of slud~e is equivalent tdi 16.2 metric tons of uranium.
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SNF PROJECT PROGRAMMATIC ASSUMPTIONS

001 Safety Analysis activities within the SNF Project are the highest risk to meeting the Tri-Party
Agreement milestones. All parties must adhere to the baseline schedule as submitted.

002 Reasonable recruiting efforts, within the Project Hanford Management Contract control, will
provide adequate candidates for operator and Health Physics Technician training. Once
trained, SNF staffing will not have major impacts due to other DOE program cutbacks.

003 Confmnatory characterization and process data will not be found to be outside of the current
"bounding" assumptions.

_ 004 Process validation during the initial fuel relocation is successful. Operational uncertainties
have been incorporated into Witness model- simulations as part of baseline. Since full
mockup testing with production personnel has not been possible (to save time and cost), the
contractor will maintain the process flow model on a continuing basis such that any required
changes in schedule can be reflected as soon as possible in the project baseline.

005 FDH will provide written notification to DOE-RL within sixty (60) calendar days of any
local needs that require reprogramming within the SNF Project.

006 K East will begin operations with a Readiness Assessment.

007 CERCLA Regulation

• The scope of the K Basins CERCLA interim remedial action consists of the following,
upon issuance of the Record of Decision:
~ Removing the SNF, sludge, debris, and water from the basins
~ Transferring the SNF to the SNF conditioning facility
~ Treating the sludge to meet waste acceptance criteria of the receiving facility(ies)
~ Transferring the sludge to the receiving facility(ies)
~ Pretreating the water and transferring it to the Effluent Treatment Facility
~ Transferring the debris to appropriate facilities
~ Deactivating the basins

• Does not impact system design
• Administrative process does not impact start of fuel movement.

008 OCRWM (RW-0333P rev.7)

• Evolving requirements will not significantly impact system design, procedures, and fuel
movement. Any future changes will be handled by change control on the project.

Baseline Review ofthe Richland Spent Nuclear Fuel Project H-I
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009

010

011

012

013

014

015

016

017

Tank Waste Remediation System (TWRS) lnterface

• No impacts at CSB to SNF baselines (dates, budgets, t~~hnical)
• Sludge will be transferred to TWRS and stored in double shell tanks (DST).

Annual funding will be consistent with baseline requiremel.· .

TWRS authorization basis will not change in such a wjy that sludge pretreatment is

adversely impacted. . . .. I.. ... .
Transfer/receIpt of waste streams wIll not be a hmltmg fat tor m attammg readiness for
transition to ER.

K Basins transition to ER is based on removal of all fuel, ISludge, water, and designated
debris from the basins.

A portion of FRS, IWTS, load out systems and CVD must remain operational for potential
processing of residual basin fuel elements or pieces discov6red during the Sludge removal

. i
process. !

,.

i·
CSB Operations is turned over to WM-02 at the beginning of FY 2005 based on completion
of welding in FY 2004.

,
Baseline assumes no changes in DOE requirements for nuclear material accountability and
no DOE changes in security requirements for the project fa~ilities. . . .

Baselioe assumes that limited oumber of MeOs will be mloitored for pressure duriog the
first portion of the fuel retrieval task and that all others rill be welded without further
monitoring. It is assumed as part of the SNF ContingenciY Analysis that the project will
investigate a cost effective way to non-intrusively monitor aU capped and welded MCOs
while in storage to prove that high pressures do not exist irl' the MCOs.

I!
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SNF PROJ~CT. CODE OF ACCOUNTS SUMMARY

APPENDIX I

I~Cod. :W{~iI<ACCClunt.. " , .6talll e· i~.!il',jAi£,~A<:count€i::~~<!'· ' ; ..
,Ci1.1.~ ;~cad'~ '+ ." :·Accountf4';<~c""':"'<iC~.', :' , ..' ",Totals., ';'. "'".. ,

ACOO General Administration and Support· 114632 976 BOoo General Enolneerlno 31 820862 DBOO Sltework/Civll 367593
AA20 ProJect Direction 21765758 BA10 Enolneerlno Studies 1066342 DEOO BulldlnQs 423947
AA30 Program Management 33114201 BA20 Pre-Conceotual/Conceotual 4990674 DFOO EoulDment 111 608211
AA40 Fee 44 214 880 BA30 Dellnitive Deslon e8nOO5 DHOO Electrical 2554
AD10 InternaVExtemal Communications 851690 BMO Process Develooment 138n608 DMOO TestillQ IATP/OTP) 3636571
AF10 Contract Management 10074124 BA50 Prolect Closeout 1 195971 DNOO Insoection 525843
AF20 ACQuisitions 17296963 BB10 Preliminary Safety Analvsls Report 2839650 EAOO General ProcessIPlant Operations 76065910
AF30 Warehouse Material Manaoement 234 083 BB20 Flnat Salety Analvsls Report 4974879 EBOO Surveillance 14512976
AF40 Transportation 732n2 BB30 Crltlcalitv 434 161 EDOO Startup (Tesl/Operatlons Readiness Review) 8585782
AG10 Protective Forces 15173984 BC10 Operational Procedures 15058137 EEOO AudlllAssessmenl/Corrective Action 19636041
AG20 Phvslcal Security 823082 BC20 Emeroencv Repair Deslon Support 783713 EFOO Waste Transfer 16088698
AG40 Information Security 283454 BC40 As·Buills 3922103 EHoo SamDllnalLaboratorv Analvsls 12057052
AG80 Malerial Control and Accountabilitv 3700493 BC60 Systems Documentation 4811597 EIOO Waste Characterization 31682
AH10 Trainino Prooram Administration 21292491 BDOO Field SuoervislonlPIC Activities 7 on 780 EJoo General Ooeratlons Suooort 72258930
AH20 Trainino Development 11 631 986 BEOO Enolneerino Standards and Procedures 843437 EKOO Pollution PrevenllonlWaste Minimization 162203
AH30 Trainino Implementation (Dellverv) 854 166 CA10 Plannlno 239966 F100 Maintenance Procedurel 122332
AH40 Tralnino Evaluation 249670 CA20 Permlltinc 2081137 FA10 Facilitv • PreventivelPredictive 14168,788
AH50 Training Attendance 5969315 CA30 Reculatorv Comollance Inteoration 8473006 FA20 Facilitv • Corrective 38165603
AJ10 Svstem Development 153196 CMO Environmental Reporting and Monitoring 327630 FA30 Facility. Work Control 35832,505
AJ20 System Maintenance 875390 CB10 Radiation Protection 53720 572 FBOO Custodial 3156578
AJ50 Computer/Network Infrastructure 526734 CB20 Industrial Hygiene 5101 FC10 VehlclelEQuip.• Preventive/Predictive 261 135
AJ60 Document Control ... 282174 CS30 Fire Protection 118349 FC20 Vehicle/EQuip.• Corrective 22641
AJ70 Records Manaoement 1727813 CB50 Transportation Safety 626940 F010 RoadslPar1<ino • Preventive/Predictive 371 721
AK10 Internal 101 551 CB60 Emeraencv Preparedness 1 936021 FEOO Grounds Maintenance 1447171
AL10 OAtOC SuoPOrt 19821960 CS70 Safetv Overslohl 50263B4 FF10 Electric· Preventive/Predictive 2776871
AL20 Indeoendent Review and Overalte 1266418 CS80 Nuclear Safety 12282199 FF20 Electric • Corrective 1 530146
AL30 Reoulatorv Technical Support 8134 487 CB90 Industrial Safetv 4952 F010 Water' PreventlvelPredlctlve 256042
AOOO Prolect Control 35784 003 0000 General Construction 49558116 FG20 Water' Corrective 22190e
AROO SyStems Engineering 2,339,764 DAOO Support and Oversight 13,180,287 GBOO DeactIvate Facility Systems 133,371 ,933

Grand Total 1,189,123,483

Note: The above Includes only the 'to-go' costs In the current baseline (FY 1999 through project completion),
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(5A1) PROJECT BY PBS BY SUBPROJECT

APPENDlXJ

PrlorYr I FY98 FY99 FYOO I FY01 I FY02 I FY03 I FY04 FYOS I FY06 I FY07 I Totsl

67,5341

,
1 : I

I ,
WM01

1

35,331\

I I I
1.03.01.01.10.10 \Project Managemant and Integration 28,713 33,154 34,0731

' I
25,669 . 27,764: 10,184' 317,15428,0751 26,676

1
0

!Site Wide SNF Projects (327 Fuel Transfer)
:

011.03.01.01.10.60

~I
0, 2,032

8,21~1
.. 0, 0' 01 o. oi 0' 2,032

I 1 ;
1,8401

,
1.03.01.01.20.10 !Project Mgmt and Integration (Project Fee) 01 8,330 8,340

1
8,4101 6,380, 3,4901 540 1 0; 45,540,

26,970: 0: 0;1.03.01.02.10.20 K Basins Malnt & Oper (Through FM) '104,3121 32,374! 33,841 1 33,951 i 34,735, 35,3941 01 0 301,5n

1.03.0; .02.10.60 :Site Wide S'NF Projects (N Basin Fuel Mvmnt)
, ,

0' 01
,

24, 80! 44; O! . 0, 0: 0' 0' 0 148

oi
I

iK Basins Malnt & Oper (Assoc. wlTransitlon)
,

oi O~ 0; O~
I

1.03.01.02.15.20 0: 0, 15,317 1 7,016: 0 0, 22,333
!

5,292!
I

1.03.01.02.20.13 'K Basins Facility Projects (DesIMod/Const) 27,829 10,720j 8,088; 810 0 01 0: 0 0' 0; 52,740

1.03.01.02.20.14 iFue,l Retrieval Project (DesIMod/Const) 18,142J 12,860: 12,223; 8,705, 2,075 0 0, 0, 0 0: 0\ 54,005

1.03.01.02.20.15 :Water Treatment (DesIMod/Const)
,

. 1'0,223: 5,568: 9,3n: 10,928; 2,544: o. 0; 0' 0 0 0: 38,640
!

1.03.01.02.20.16 IDebriS Removal Project (DesIModlConst)

i 4'
567

1
123i 346! 2,0281 1,398; 6,432. 1,735' 204: 0 0' . 0 16,832, I

6,2441 8651
I

1.03.01.02.20.17 :MCO Acquisition (DesIMod/Const) 7,942
5,988i 10,011: 25,610, 28,607: 0: 0' 0 O! 85,266

0
1

01

,
1.03.01.02.20.18 ICask Transportation System (DesIMod/Const) I 11,809

1
5,425 299

1

69; 0: 0: 0 '0: 0' 17,602

:KBasin Cold V~cuum Facility (DesIMod/Const)
20'41;1

I
, ,

1.03.01.02.20.41 13,325 23.864 5,5991 0: 0' 0: 0 1
0 0: 0

,
63,199

I , I
2,073j1.03.01.02.25.16 :Debris Removal Project (During FM) 1,558: 0

1
33: 5,733: 1,308: 2,445~ 516 0 0 13,667

1.03.01.02.25.19 lsNF Relocation Common OperatIons 6,3631

7''':1
19,663) 31,218; 39,3551 42,198i 40,660; 10,944! 795 0' 0 198,583

iK Basin CYD Facility (Operations) , oj 3301 I ,
9,876! 3,68111.03.01.02.25.41 8,6421 9,837 1 10,699[ 1,661 : 0, 0: 44,726,

I I ,
ISludge Removal Project (DesIModIConst) 475 1

,
1.03.01.02.30.50 1 5,482 1 1,181 1,037 1 2,036j 3,013. 5,019: 1,237: 218 0: 0 19,696I . ... . , I . , "

0
1

1.03.01.02.30.51 ISludge Treatment Project (DesIMod/Const) 01 2,9781 3,064! 2,250; 5,797/ 12,522: 14,309: 6,250: 0, 0 47,170

1.03.01.02.35.50 iSludge Retrieval/Removal Operations 0' 0' 0' 5891 9611 l,l~1 6,972 0: 0; 9,6860, ,
25,4721

, 0,
I

31,459! 13,4181 ,01 01 0;1.03.01.03.10.30 !Canister Storage Bldg Facility (DesIMod/Const) 82,275 1 0; 0' 0 152,624
I "" '

, .. , .. ,
iHot Conditioning System _ 8,557;

I

0'1.03.01.03.10.40 214
1

0, Oi ,0\ 01 0, 0 0' 0, 8,77,1

381/ 8,338: '
.. .. -,-I- I

1.03.01.03.20.30 :Canlster Storage Building Operations , oi 0, 13,059i 13,145, 12,032: 4448! 0 0 0: 51,403
1

I ' ,,
464'

I

0:
I

0:1.03.01.04.10.60 [Site Wide SNF (200 ISADea/Const) , 0' 349; 211 i 01 0 0: 0 0; 1,024

349!
,

2,887\
I

, ,
1.03.01.04.20.60 'Site Wide SNF (DesIMove Fuel to 200 ISA) i 2,1951 1,704: 5,694: ' 3,802: 784, 2,981 ;. 0 0: 0 20,395

ISite Wide SNF (OperlMaint 200 ISA)
,

01 01 350! 374 1 394;
:

1.03.01.04.30.60 0 OJ 241; 0 0 0 1,359

i 372,1371

,
I 1

149086! 0: 1 586172, Sum ofWM01 1608661 191 910' 190955: 191337i 194 545~ T7 8501 46783' 10704:

WM01A
, , ! 1

i
1 I ,

I,
i

, i ! ;

:Deaclivalion lOOK Area Facilities o!
;

1.03.01.02.50 i oj 0: 0: 0; 629; 3,595 27,729: 39,231' 36,253 25,9351 133,372
i

0: oi 144; O! ot 0'
I I '

1.03.01.02.50.10 'Deactivation Transition , 0, 0: 0 0' 0, 144
I

i

, , I

27729 1 ' ;
I Sum ofWM01A 01 0,' 1441 0 0 1 629; 35951 39231' 36253i 25935 133516

Grand Total 1 i 372,137, 160,866: 192,055j 190,9551 191,3371 195,174: 152,6811 1055791 86,014! 46,957i 25,9351 1 7191188

Bastllnt Rtvltw of tht Richland Sptnt Nucltar Futl Pro}tct J-1
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RESOURCE SUMMARY REPORT (BASELINE COSTS BY RESOURCE TYPE)

APPENDIX K

j
i
I
i

I
I

,'. ~

flll9 !'YOO FYO' H02 flu;! "'IM /"YU:> ,. ruo FT07 ota.
ayrOIl co.t plue rrtnge

00 Nonexempt Labor 1,928,218 2,120,057 1,972,174 1,984,873 1,742,007 1,112,955 840,485 404,138 12,084,708
01 ExemPt Labor 43,217,187 51,908,432 52,724,872 50,818,488 44,273,820 22,434,385 12,009,020 6,555,519 283,738,483
OS BU labOr 11,805,232 21,874,087 38,140,766 42,790,928 37,078,1539 12,883,330 6,673,972 0 170,654,654
07 Bal'llalnlng Un" Overtime 102 887 111082 113475 115,978 08,842 87788 33,832 0 633,984

ummary oru 58,853,605 75,811,658 92,051,289 95,487,045 83,181,108 35,;1Dl1,45 111,757,;1011 5,959,5:>7 0 45:',310,029

Mater e.
10 Matonal and f:qulpment 4,688,313 7,810,819 9,729,911 8,184,009 6,013,875 1,740,719 1,419,985 4,775 39,590,186
13 Toolo a Safety Equlpmem 43,185 43,448 44,381 45,359 34,786 35,834 9,984 0 256,655
14 OllIee Supplies 380,432 357,838 478,861 255,878 210,786 144,340 75,768 14,931 1,918,430
15 Shop and Lab Supplies 21,805 21,845 22,418 22,813 17,572 15,569 12,837 0 135,059
10; Computer Hardware a Softwere 526,787 119,338 104,729 100005 70,333 27465 13958 6,245 988836

umrnary or 5,668,482 8,353,384 10,360,100 8,607,862 8,;14;,5 ,SU53,e2~ 1,632,510 25,951 42,889,168
15ullContrac ore

21 [PO Contracts 49,787,582 . 35,655,339 45,111,784 55,771,540 24,881,185 39,748,901 44,938,557 38,134,959 25,935,000 359,925,127
23 Mlsc, Purch••ed S.rvlces 40,7153 44,1537 44,708 45,893 35,042 23,037 8,558 0 242,428
28 Mite, Membenlhlp aM Feos 5,347 5,759 5,663 8,012 4,611 1,396 1,428 0 30,434
2L TAAINING • ONSITE 11,164 7,036 7,190 7,346 5,1536 4,189 713 0 43,276
2M TRAINING·OFFSITE 143,411 154,448 153,955 157,349 120,669 42,661 9,498 0 781,989
30 Othar Hsnford ContraClonl 2,387,188 715,1539 231,854 238,987 214,979 174,336 183,829 141,918 4,248,710
91 Baw PROTEC, INC. 1,817,644 730,484 746,224 762,880 584,888 169,941 88,801 0 4,598,882
92 DE&S NORTHWEST, INC. 285,018 431,752 375,797 331,706 78,779 0 0 0 1,503,050
93 Wa~e Msnagament NW 1,107,983 704,935 678,479 828,835 408,294 273,809 49,843 31,227 3,881,005
94 FLUOR DANIEL NORTHWEST 34,308,5153 29,805,794 8,092,993 2,870,883 9,808,222 5,099,988 482,385 189,385 88,414,183
940 FDNW (MowatlGrentJI no GFS/7, 7%G&A FY98 13,970,578 6,179,543 0 0 0 0 0 0 20,150,121
97 LOCKHEED MARTIN SVCS, INC, 1,234,251 709,910 438,919 439,594 391,568 520,570 1,029,971 160,979 4,923,782
98 COOEMA 658,749 608,502 0 0 0 0 0 0 1263,251
l:lumrnary or 2 I"'~,"t'.t' .w 75,551,778 53,885,766 81,258,587 36,5011,873 , 40,701.;151 38,83&,488 28,1135,000 490,004,200

IUt er lJ'reet <;oall
[41 ICf:S 421,387 712,853 771,701 148,584 609,008 166,973 22,355 14,122 2,884,983
42 FIRE SYS MAlI'lT 1.18,349 0 0 0 0 0 0 0 118,349
44 CRANE & RIGGING 1153,682 160,707 183,405 167,009 128,077 87,264 21,395 0 911,439
45 Engineering testing 774,411 31,992 32,881 33,402 25,815 17,453 17,829 0 933,383
4A Consolidated TranspMalion 89',465 66,974 88,418 09,926 54,423 45,845 155,597 3,408 533,872
40 STANDARDS LAB 83,155 68,015 89,480 71,013 54,458 83,039 24,248 0 413,406
4E ELEC MAINTENANCE 383,207 0 0 0 0 0 0 0 383,207
4el DRY WASTIE DISPOSAL 16,743 0 .0 0 0 0 0 0 18,743
4J TRANSIT OPERATIONS 11,909 0 0 0 0 0 0 0 11,909
4N LOCKSMITH 28,818 0 0 0 0 0 0 0 28,818
4T 200 AREA SITE SVCS 148,878 130,008 25,458 0 0 0 0 0 304,344
4V FLEET LEASE COSTS 320,275 548,710 428,344 437,790 403,243 155,341 15,051 0 2,308,754
4W OTLUNCHES 8,584 3,467 2,832 1,871 1,434 977 998 0 17,943
4x WATIER SYST!EMS· SANITARY 123,330 28,152 28,760 29,394 22,842 30,718 31,378 0 294,274
51 SAMPLE ANALYSIS 914,108 542,958 554,658 588,888 434,740 222,569 79,952 0 3,315,873
52 WSCF Lab • Ssmpie analysis 1,918 1,818 1,307 1,338 1,025 898 713 0 8,811
54 SOLID WASTE OISPOSAL 112,999 119,700 122,280 124,978 95,842 91,314 1535 0 687,748
5B OFFSITIE DISPOSAL 118,848 127,993 130,751 133,834 102,482 93,101 11,888 0 718,897
5E BPA ELEC ALLOCATION 392,718 422,938 432,050 441,577 338,639 461,461 39,284 0 2,528,865
~ JOB COI'lTROL SYSTEM (JCS) 47,530 0 0 0 0 0 0 0 47,530
5P PATROL POOL 2,773,329 2,988,730 3,051,088 3, 118,388 2,217,604 879,7153 347,204 0 15,173,984
5V FLEET MAlNITENANCE 18,309 18,885 18,924 17,297 13,285 9,458 7,119 0 99,055
8A IRM Services BUSINESS COMPUTING 27,908 28,216 28,145 26,721 20,492 27,925 0 0 156,407
8H DESKTOP SUPPORT 10,300 12,712 9,804 10,020 7,685 0 0 0 50,521
8P MULTIMEDIA SVCS 703 835 149,395 186,948 154 848 133,142 68,774 39,048 29,240 1,447028
ISummary or3 7,789,473 5, 69,819 8,104,82 5,552,554 4,853,81 1 Z,222,47 814,894 46,768 33,354,32

Ulner r'Qlna e l,;Oall
lP IPROCUHl:Ml:N \,;AHU PURCHAliE 281,498 281,830 282,430 288,858 221,387 162,259 44,218 0 1,552,258

, 25 HANFORD SITE TELEPHONE 18,680 17,944 18,330 18,734 19,155 18,578 16,000 16,351 142,750
2R Relocallon & Educ8110nel Rolmbursemont 14,853 15,998 18,340 18,701 12,808 1,398 1,428 0 79,520
2T Treval Expense 249,358 430,151 490,497 493,899 115,293 48,077 31,098 29,806 1,888,177
57 PGM RESERVE BUDGET 7448,326 18,122,211 18,887079 15,0391531 16,230150 15314.281 17683481 700,000 108383058
Summary or4 8,008,884 18,868,132 19,874,875 15,857,623 15,688,773 , ',"". 17,768,2111 748,181 , "g~

~6A f:xempliona
71M IN(;~N Ivt:,,.l:l: 8,330000 8,210,000 8,340,000 8,410,000 8 380000 3,490 000 1 840,000 540,000 45,540,000

ummary or 7 8,330,000 8,210,000 8,;140,000 8,410,000 8,380,000 3,490,000 ,840,000 640,0001 0 45,540,000

Grand ota '"2,1)54,e/, I."',_lil'"t, 1III ,336,UII I_g, I~, , IU8,57a,7~ 1IlI,4:>Z,1131 45,957,00' 25,935,UUU ,18W,1:l;.l,48JI
•.. 0_- ... __ ... ~ ..... 1__1.....____ I. ........ a.... _A" ....... 1........................ ..............Ii ...... lev 1aan ......-...............1_....__ ...1...,;...... \
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APPENDIXL

L.t Analysis of Cost Risks for the. SNF Project

L.t.l Introduction

The EM-5 Review Team, in its assessment of the SNF Project, was concerned about the adequacy
of the project's. contingency allowance and the presentation of the cost baseline as a 90 percent
probability or confidence level baseline. For this reason, the Review Team attempted to model the
risks observed during the review in a m~er similar to that used by the Project Team, that is, by
using a Monte Carlo simulation or risk analysis model. Such a model can quantify the risks inherent
in the project and determine the level of contingency necessary to achieve a 90 percent level of
confidence. This document discusses the assumptions of the Review Team and presents the risk
analysis results. .

L.l.2 Risk Assumptions

The risk analysis model only addressed remaining project costs (that is, those costs'in the baseline
for FY 1999 and beyond). Table L-l summarizes the risk analysis inputs used fo'r the analysis.
Some of the major risk areas are also discUssed below. Forfurther insight and information regarding
these risks, the reader is referred to the technical and risk m~agement sections of this report
(Sections 3.0 and 4.0). .

• General: The effects of SAR delays are not considered in this analysis. However, it should
be recognized that there are minimal cost risks associated with slippage in the November
2000 start of fuel movement milestone. Project "hotel costs" only begin to accrue

, sigllificantly if the overall project schedule is extended. However, if the duration required
to successfully move all fuel out of the K Basins is much longer than the three years in the
current baseline plan, the schedule stretch tliat would result would have a fairly significant
impact on project costs by extending those hotel costs and adding costs in the operations
area. Because it is not possible to p~babilistically assess the risks of a longer operations
schedule, this possible iInpact is excluded~m this analysis.. .

~ SNF Operations
Staffing RampL.up qlay req~ire additional resources
Lower productivity than estimated may occur
This will be first of a kind operation
K East Basin inefficiencies will likely be more than estimated

• MCOs
Analysis assumes no MCO design modifications
MCO fabrication will proceed with minimal production problems
Basket fabrication may encounter shop producticin problems
which could require another shift
The impact of quality requirements may result in higher basket costs

Baseline Review ofthe R~chland Spent Nuclear Fuel Project
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•

•

•

•

•

Integrated Water Treatment System
System operation within specifications is assumed
No major changes in design before operation will be required

I
I

Cold Vacuum Drying Facility:
Additional staff could be required (engineers, maintenance)
Full-scale mockup will facilitate training and operatidn

Canister Storage Building I;

Assumes no further construction modifications II
Additional operations staffing could be required (engj.neers, maintenance)

!
K Basin Facility Projects, Fuel Retrieval Project i

Construction of the K East Basin will be less efficient than estimated
'Lessons learned' efficiencies are not reflected in thellK East Basin design
Possibility that nuclear safety discussions could effect operations savings

(I
. I

Sludge Treatment I
Assumed 20 percent probability that full treatment !will be required at 2-3 times the
current estimate, and 80 percent probability that someIminimal level of treatment will be
necessary before sludge is transferred to 1WRS :

L.l.3 Risk Analysis Results

• Deactivation
Assumed that deactivation could be accomplished in one year less than currently
estimated " I,·· '. .

Beyond the above risks and uncertainties, normal estimate acc~cy ranges were also considered, .
based on the perceptions of the team members and reviews of~eBOEdocuments. '

I

I

As can be seen in Table L-2 and Figure L-l, this risk analysis generally confirms the SNFJ>roject's
assessment of the confidence level of the remaining baseline for the project. The SNF baseline
remaining to be spent from FY 1999 through project compleul~n is approximately $1.187 billion
($530 million has been expended through FY 1998.). The RI~view Team's risk analysis results
would show the remaining costs required at 90 percent level of confidence to be $1.19 billion.

L.1.4 Conclusions and Qualifications

Within the current scope and plans of the project, it is likelytha~ the current estimated baseline costs
for the SNF Project should be sufficient to achieve project obj~tives. In fact, because of the very
real possibility of avoiding the high potential impact of sludge treatment, and the possibility to
shorten the deactivation schedule, there may be the opportunity ~for significant cost reduction for this
project. I

Baseline Review of the Richland Spen~ Nuclear Fuel Project
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However, there are many risks outside of, this analysis that could not be quantified in tenus of
impacts but that, if they occur, would signijican(ly affect project .costs. Some of these are:

• The IWTS may not operate in accordance with the technical requirements of the project. If
operational problems are encountered, there may be very significant cost and schedule
impacts on the project. .

• The SNF removal proce~s and related ~perations are scheduled and estimated based on
assumed production durations and capabilities. Examples include Mea loading capacities
(number of baskets, number of debris baskets), CVD in-process time, etc. Any perturbations
in these assumptions could have a significant iinpact on project costs and schedules.

• Significant levels of design modifications and facility retrofits resulting from SAR approvals
or needed to correct operational deficiencies3re. not assumed or included in the current
baseline. .

a e . nalyslS umpl ons· ... . . . .

WBS sw-Profect Remaining ·Lowest HIghest Notes
Total

WM01
1.03.01.01.10.10 Project Management and Integration 116,673 111,000 134,000 Excludes contilgency. Range based on -5% to

+15%
1.03.01.01.10.60 Site Wide SNF Projects (327 Fuel Transfer) 2,032 2,000 2,200 CPI =.89 at 70% complete
1.03.01.01.20.10 Project Mgml and Integration (Project Fee) 45,540 .40,000 45,540 Assumes no more fee is possible
1.03.01.02.10.20 KBas8ls MalnL and Oper. (Through EM.) . 164,891 140,000 180,000 Range based on ·15% to +10%
1.03.01.02.10.60 Site Wide SNF Projects (N Basln Fuel MvImt.) 44 20 .20 Complete
1.03.01.02.15.20 KBasins MalnL and Oper. (Assoc. wfTransition) 22,333 19,000 25,000 Range based on -15% 10 +10%
1.03.01.02.20.13 KBasIns Facility. Projects (Desf ModI Const) 19,620 17,500 26,000 Assumes KE wor1l: -10% to +50'%, other·

10,+20%
1.03.01.02.20.14 Fuel Retrieval Project (Desf Modi~) 23,003 21,000 30,000 Assumes KE wor1l: ·10% 10 +50'%, other -

10,+20%
1.03.01.02.20.15 Water Treatment (Desf ModI Const) 22,849 22,000 25,000 Range based on -5% 10 +10%
1.03.01.02.20.16 Debris Removal Project (Desf ModI Const) 12,142 11,000 15,000 Assumes KE 'i</OlI( -10% 10 +50'%, other·

10,+20%
1.03.01.02.20.17 Mea Acquisition (DesI ModI Const) 71,336 65,500 82,000 Based on baskel risks, with general estimate

unoertain
1.03.01.02.20.18 Cas\( Transportation System (DesI ModI Const) 368 250 400 InsignifICant costs remaining
1.03.01.02.20.41 KBasin Cold Vaewn Facllity (DesI Mo<V Const) 29,463 29,000 35,000 CPt =.8 and some wor1l: remaining
1.03.ot .02.25.16 Debris Removal Project (During F.M.) 12,109 11,000 15,000 Range based on ·10% to +25% (KE effect)
1.03.01.02.25.19 SNF ReIocalion Common Opefations) 184,833 157,000 222,000 Range based on -15%,+20%
1.03.01.02.25.41 KBasil CVO Fadlity (0peIaIl0ns) 44,726 42,000 53,000 Increased stall and +or • 5% estimate
1.03.01ll2.3O.50 Sludge Removal Project (DesI ModI Const) 13,033 10,000 16,000 Range based on + or • 20%
1.03.01.02.30.51 Sludge Treatment Project (DesI ModI Const) .. 44,192 10,000 150,000 Low only pretreamlent, high lull treatment
1.03.01.02.35.50 Sludge RetrievaU Removal 9,686 8,000 12,000 Range based on +or .20%
1.03.01.03.10.30 canister SIOIage Bldg. FacIlilY (DesI ModI Const) 38,890 37,000 41,000 Range based on + or • 5%
1.03.01.03.10.40 HoI Conditionilg System .
1.03.01.03.20.30 canister Storage Building Operations 51,403 46,000 56,500 Range based on +or - 10%
1.03,01.04.10.60 Site Wide SNF (200 !SA DesI Const) 560 500 600 Insignfficant costs remaining
1.03.01.04.20.60 Site Wide SNF (Des! Move Fuel 10 200 ISA) 17,851 16,000 19,000 Range based on -10% to +5%
1.03.01.04.30.60 Site Wide SNF (Opefl Mainl200 1SA) 1,359 1,200 1,500 Range based on +or - 10%

SuinolWM01 948,936 816,970 1,186,760
WMOIA
1.03.01.02.50 Deactivation lOOK Area FaclIiIies 133,372 100,000 155,000 Range based on -25% 10 +15%
1.03.01.02.50.10 Deadivation Transltion 144 115 175 Range based on +or - 20%

Sum 01 WM01A . 133,516 100,115 155,175

Grand Total 1,082,452
.,

T bl L-l Cost Risk A ·1 . Ass ti
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Table L-2
Risk Analysis Results I:

Confidence Level TPC($M) I:

0% 1,008 I~

5% 1,048 Ii

10% 1,057 I,

15% 1,062 Ii
20% 1,066 I;

25% 1,070 II
30% 1,074 I:

35% 1,077 I'
40% 1,081 I,

45% 1,084 I:

50% 1,088 ~
55% 1,091 Ii
60% 1,095 Ii
65% 1,099 r,

70% 1,105 I:
75% 1,113 I:
80% 1,135 I:

85% 1,173 I:
90% 1,190 11

95% 1,208 II
100% 1,273 II

Note:. Above does Dot include $533 M spent through FYi 1998.

I'
Figure L-l

Ii

TPC Probability profil~
I,

1,300
I

1,250
Ii ..0' 1,200 +--+----+--+---t--+----i~_+-_+__ii___t:._'-

~ tt=Y-0 1,150 ---. ----t----t--+----i--t---I--+/ II

/' ~ -':= .1,100 --Il==t==f==r==t-/,
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0% 10% 20% 30% 40% 50% 60% 70% 80% 190% 100
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Level of Confidence
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L.2 Analysis of Schedule Risks for the SNF Project

L.2.1 Introduction

The Review Team assessed the risk in the project's schedule to detennine the probability of meeting
the November 2000 milestone for fuel movement. Activities beyond November 2000 were not
assessed at this time because the risks involved with the operation of the specific systems have a
direct bearing on that part of the schedule and these are not known at this time. Because of the short
duration of this review each sub-team utilized a qualitative judgmental assessment to arrive at it's
assessment of the probability of meeting the November 2000 milestone baSed on the results of their
assessment of the technical systems evaluated during the review. The results are considered to be
of the same 'order of magnitude' as a detailed Primavera® risk assessment.

The risk analysis was conducted for two different cases; .
., .. ,..~

Case 1:

Case 2:

The probability that the systems are ready to operate to meet the November 2000
milestone, and no SAR requirements are considered (this allowed the Team to focus
only on the readiness of the systems to operate). .

The probability that" the· systems .are ready to operate with SAR requirements
incorporated within the float provided and either:

2A. Documentation changes only to the SAR are required or

2B. Retrofits to facilities or major operational changes are required.

The effect of ORR risks on the schedule was assessed separately because it is scheduled after the
SAR approvals and is on the Cri;tical Path and was handled separately within this Review. ORR are
discussed in Section 6.5.6 and 10 if this report.

L.2.2 Risk Analysis Assumptions

Based on the review, the Review Team's conClusions as to the progress and management of the
'project, the following assumptions were deemed appropriate:

. .

• The risk analysis assumed that the systems could be completed through startup and testing
with the present baseline designs intact, and procurements of MeOs, baskets and casks have
no major changes.

• . The analysis assumes that the Project Management Team would continue to function well
in the present manner to meet the short schedule durations.

• The analysis assumes that project management work-arounds and adequate cost contingency
will be available to manage problems within the present schedule to hold to the critical path.

-
Baseline Review ofthe Richland Spent Nuclear Fuel Project
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•

•

I:
I;

. I;

The SAR preparation, resolution of comments and approvl of SARs is within the Project's
control and resolution is given highest priority. I .

I
The analysis assumes that staffing and other operations fhnctions included in the Basis of
Estimate are executed as described. . . I·. . .
The analysis assumes that the startup and testing of the individual systems proceeds
according to baseline design, and the combined sysWm .startup program proceeds as
described and scheduled.

L.2.3 Conclusions

!

The results of the analysis are shown in the Table L--3 "Schedule Probability of Meeting November
2000 Milestone" (and further described in Report Section 6.3.SJI·"What If Schedule Analysis of
FSAR Approvals" and Section 6.3.6 '''What If Schedule Analy~is of ORR Approval").

The results shown in Table L..3 reflect the expert opinion of each bf the respective Sub-Teams as to
the probability of achieving the schedule milestones for their res*tive facility or system needed to
support the overall project milestone of November 2000. '

The Table shows that the Review Team had:

A high confidence (90+ percent probability) that the reqJired systems can be completed on
~ .

time to meet the November 2000 milestone without SAR consideration and under the
assumptions made (Case 1). ' I: '

A lower confidence (75-80 percent probability) that thej:November 2000 milestone will be.
met when the SAR process is considered. This refleCts the iinpacts on current process
problems but assumes that improvements will be pursltIed on a priority basis. It further
assumes that SARs can be approved with only documentation changes required (Case 2A).

. '. r . ,
Although not shown in Table L-3, the Review Team had a Veryj!IOW confidence (approximately 20
percent probability) that the November 2000 milestone willibe met when the, SAR process is
considered, and SARs are approved which require system retr~fits or major operational' changes
(Case 2B).

Report Section 6.3.5 describes a case which could lead to a on~ week slip in the November. 2000
Milestone for each 3 week slip in the last SAR approval. '

. i .
Report Section 6.5.6 presents an analysis which describes a day rfor day slip in the November. 2000
Milestone if the ORR is delayed beyond the date in the Sched4le. '.

It further indicates the Review Team's conclusion that the dJtiOn in the schedule for the ORR is
~

too short given the experience of the Review Team on other ORR's. Report Section 10 "Operational
Readiness Review" further expands on this issue. I' .

'I'
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The probability of moving all fuel by FY 2003 was not assessed by the sub-teams because this is
dependent on the reliability of the systems, and this will only be determined through sustained
ope~ations..

Table L-3. Schedule Probability Meeting November 2000 Milestone

Sub,~'!-'eam % Probability % Probability
without SARwith SAR '.'
. (Case 1) .;(Case2A),

Comments

I
1,

CVD

IWTS

CSB

SNF Common Operations

Fuel Removal & Basin
MODs

MCO's

95%

95%

95%

90%

95%

95%

80%

80%

80% wlDocument
changes

N/A

75% w/document
changes

90%*

Project virtually complete.
SAR schedule issues resolved.

Construction virtually complete

Without SAR; Remaining procurements
and acceptance tests will support 1112000.

Staffing/training could impact the 1112000
milestone and the K East Basin Operations

K Basin issues are complex and involve
both K West and K East Basins

* Topical Report
Assumes document changes only. No
redesign or retrofit
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