U.S. Department of Energy CCN: 132848
Office of River Protection

Mr. R. J. Schepens

Manager MAR 3 1 2006
P.O. Box 450, MSIN H6-60

Richland, Washington 99352

Dear Mr. Schepens:

CONTRACT NO. DE-AC27-01RV14136 — REPORT OF EXTERNAL REVIEW TEAM
FOR THE HANFORD TANK WASTE TREATMENT AND IMMOBILIZATION PLANT -
FINAL REPORT TITLED: “COMPREHENSIVE REVIEW OF THE HANFORD WASTE
TREATMENT PLANT ESTIMATE AT COMPLETION”

On behalf of Tom Hash, Chairman of the Board of Bechtel National, Inc. the report of the
External Review Team (ERT) is attached in accordance with the commitment made to Secretary
Bodman. Please note that this is the final report.

In November of 2005, the ERT was assembled with recognized experts from the Engineering &
Construction Industry and Academia who have demonstrated expertise in the design,
construction, operation, project management, and cost estimating of Nuclear and Chemical
Processing Plants. The 16-member team was comprised of individuals from outside Bechtel
including most major Department of Energy (DOE) suppliers and competitors of Bechtel as well
as retired Bechtel engineers. The talent brought to bear for this type of cost and schedule review
is unprecedented in the DOE complex.

The ERT’s charter was to challenge the cost and schedule estimate produced by the Hanford
Tank Waste Treatment and Immobilization Plant (WTP) project in December of 2005 (which
assumed fiscal year 2006 funding at $626 million) through a thorough and critical review. The
ERT assessed the scope of the project, the contract requirements, the management execution
plan, the project schedule, the cost estimate including contractor contingency, and performed an
analysis of risks outside the current scope of work.

The ERT concluded that the execution plan for the contract scope of work, the estimating
methodology and the estimate itself were generally valid and defensible and achieve an 80
percent confidence level as measured by standard industry criteria. However, to provide a higher
confidence estimate, the ERT made several recommendations focused on increasing allowances
for the possibility of future economic inflation, the availability of a skilled workforce to operate
the WTP, and to provide more conservatism to address future uncertainties in the remaining
work scope.
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The ERT also made several recommendations to incorporate risks presently outside the scope of
work that have been captured in the Technical and Programmatic Risk Analysis (TPRA).
Examples include the impacts associated with the reduction in fiscal year 2006 funding from
$626 million to $490 million, operational enhancements recommended by the External
Flowsheet Review Team, and new regulations recently included in the WTP contract. Further,
the ERT recommends that the DOE increase the TPRA allowance by another $1.0 billion to
address future “unknown unknowns” and that a more proactive risk management program be
initiated to identify and manage these risks.

In total, the ERT concludes that incorporation of all ERT recommendations would increase the
December estimate (including TPRA, but not including fee) from $10.5 billion to $11.3 billion
and would extend the schedule by an additional 18-24 months. However, due to the project’s
annual funding constraint, the ERT’s $11.3 billion estimate may not have included sufficient
allowance for the total impact of transferring items from TPRA into the scope of work since
TPRA is not funded. This will need further analysis that will be conducted during the
completion of the May, 2006 Estimate At Complete (EAC) which will be based on fiscal year
2006 funding of $490 million and $690 million thereafter.

We are taking immediate action and working with DOE to establish the appropriate path forward
to include the ERT recommendations in the May EAC. This collaboration is essential since
actions to incorporate many of the ERT recommendations require guidance and decisions by
DOE. It is also our plan to retain representatives from the ERT to provide validation of the WTP
project team’s plans and actions to incorporate the ERT findings.

This review has identified important issues that must be addressed in future cost estimates to
assure the total program is managed within a high-confidence realistic cost and schedule
baseline. This review is a key milestone to assure the success of the WTP.

Very truly yours,

- P. Henschel
Project Director

CMA/tjim

Attachment - Comprehensive Review of the Hanford Waste Treatment Plant Estimate at
Completion
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Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Executive Summary

Following an August 2005 corporate commitment to the Secretary of Energy, Bechtel National, Inc.
chartered a team of industry experts to review the technical, cost, and schedule aspects of the Waste
Treatment and Immobilization Plant (WTP) project. This summary reflects the observations and
recommendations of the EAC Review Team (ERT), comprised of six senior industry consultants, six
retired Bechtel employees, one current Bechtel employee, three employees of Bechtel’s competitors, and
one academic.

ERT was charged with conducting a comprehensive review and analysis of WTP’s cost and schedule
baselines. The target of the review was the “Total WTP Project Estimate at Completion,” issued 30
December 2005. This “626 EAC” is based on funding of $626 million in FY2006, continuing thereafter
at 690 million constant dollars per year. The 626 EAC is a step toward the 490 EAC scheduled for
delivery in May 2006. Reflecting lower FY2006 funding and segmented into caps for five individual
facilities, the 490 EAC is expected to become WTP’s revised performance measurement baseline.

ERT was to assess and comment on the:

e Efficacy of the project execution plan underlying the 626 EAC.
e Credibility of the estimate and schedule.

e Overall confidence level of the 626 EAC.

From this assessment ERT concludes:

1. The base 626 EAC, including contingency associated with Bechtel’s contract scope and contract-
compliant project execution plan, is generally defensible and achieves an 80 percent confidence level
by standard industry criteria. However:

e Technical and Programmatic Risk Assessment (TPRA) did not address the “unknown unknowns”
associated with so-called “pioneer process plants.”

e Without consideration of these unknowns, the aggregate of base EAC plus TPRA is closer to a 50
percent confidence level.

2. DOE would be prudent to recognize unknowns in TPRA by including in the EAC:

e An additional $1 billion to bring the entire 626 forecast (EAC + TPRA) to an 80 percent
confidence level.
e A schedule extension of 18 to 24 months to reflect current funding limitations.

3. The 626 EAC would be more credible if a) adjusted for certain recommendations in this report, and b)
backstopped by more proactive risk management.

ERT recommends:

1. Increasing the EAC (including TPRA) to $11.3 billion (excluding BNI fee) to incorporate “unknown
unknowns” and raise the confidence level to 80 percent.

2. Extending the schedule for completion of hot commissioning to the fourth quarter of fiscal year 2018
to account for the effect of funding limitations.

3. Strengthening contract management and risk management to build project credibility.

4. Modifying the start-up and commissioning personnel strategy to provide for a) hiring and training
personnel with the intent of transferring them to the permanent operating staff, b) increasing the staff
to meet the full facility operating requirements, and c) developing operating and maintenance
procedures and training programs tailored for a pool of candidates with varying experience levels.
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Summary Cost Analysis
626 EAC Plus ERT Recommendations

BNI Contract TPRA
Cost in $ millions Mgm't BNI Unknown
EAC (1) Reserve Program  Managed (2) Unknowns Total

December 2005 EAC (626 EAC) 7,736 1,041 1,760 0 10,537
ERT Recommended Adjustments 233 145 -1,174 540 -256
Rand study implication 1,000 1,000
ERT Assessment of 626 EAC 7,969 1,186 586 540 1,000 11,281

£ 11,300

Confidence level in ERT Assessment of 626 EAC
Base EAC (BNI contract scope) <4— 80% —» $9.2 billion
Base plus TRPA without unknown unknowns 50% »  $10.3 billion
Base plus TRPA including unkown unknowns 80% »  $11.3 billion

A A

Note 1: Excludes Contractor fee
Note 2: Value of those risks ERT recommends be managed by Contractor. ERT does not
judge whether the included items are inside or outside of Contractor scope

Page ii of vi
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Acronyms and Abbreviations

BNI Bechtel National, Inc

BecRAC Bechtel Risk And Contingency

BETK Bechtel Estimating Tool Kit

BNI Bechtel National, Inc

BOF Balance Of Facility

BSII Bechtel Systems And Infrastructure, Inc.
C&T Commissioning And Testing

CADD Computer Aided Drafting And Design
COCO Cost & Commitment

DCS Distributed Control System

DOE Department Of Energy

DOE-HQ Department Of Energy - Headquarters
DWPF Defense Waste Processing Facility

EAC! Estimate At Completion

EPA Environmental Protection Agency

EPC Engineering, Procurement, And Construction
EPCC Engineering, Procurement, Construction, and Commissioning
EPPR Engineering Progress And Performance Report
ERT EAC External Review Team

ETC Estimate To Completion

EVMS Earned Value Management System

FCCM Facilities Capital Cost Of Money

FMR Field Material Requisition

G&A General and Administrative

HLW High Level Waste

HPAV Hydrogen In Piping And Ancillary Vessels
IFC Issued For Construction

LAB Laboratory

LAW Low Activity Waste

M&SC Material And Subcontract Cost

M&TE Measuring And Testing Equipment

ORR Operational Readiness Review

P&ID Piping And Instrumentation Diagram

PIP Project Implementation Plan

PT Pretreatment Facility

PO Purchase Order

QDP Quantity Development Packages

QURR Quantity Unit Rate Report

RGM Revised Ground Motion

SU Start-Up

TPRA Technical And Programmatic Risk Assessment
USACE United States Army Corp Of Engineers
WBS Work Breakdown Structure

WGI Washington Group International

WTP Waste Treatment And Immobilization Plant

626 EAC: Completed in December 2005 based on assumption of $626 million funding in FY2006 and $690
million per year thereafter.
490 EAC: To be completed in May 2006 based on $490 million funding in FY2006, with subcaps on five
individual facility line items. Assumes $690 million per year thereafter.
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1.0 Background

The Project

In December 2000, Bechtel National, Inc. (BNI) was awarded a contract to design, build, and commission
the Waste Treatment and Immobilization Project (WTP) to immobilize highly radioactive waste stored in
underground tanks at the Department of Energy (DOE) Hanford Site near Richland, Washington. The
estimate for the contract scope as defined at that time was in the order of $4 billion, and Congress had
authorized funding at $690 million per year in year 2000 constant dollars.

WTP is first-of-a-kind in terms of its size (roughly equivalent to two 1,000 megawatt nuclear power units)
and scale (about four times more throughput of high level waste than the Defense Waste Processing
Facility at Savannah River, a waste vitrification plant built in the 1980s). One of the WTP goals is to
meet regulatory milestones agreed by the DOE, the Environmental Protection Agency (EPA) and the
State of Washington. The milestones pertain to both the WTP construction progress and the WTP
mission progress (e.g. complete hot commissioning by December 2011, clean up 10 percent of Hanford
tank waste by mass and 25 percent of waste by radioactivity by 2018).

Current Forecast Evolution

In February 2005, DOE asked BNI to: (1) continue with an Estimate at Completion (EAC) exercise then
in progress to determine how quickly the plant could be completed absent funding constraints (“Scenario
A”), and (2) evaluate the cost and schedule to conform to an annual $690 million funding constraint
(“Scenario B”). These estimates were to:

e Incorporate all known emerging design evolution (including pulse jet mixer pumps, ultra-filtration,
revised seismic criteria).

Update quantities resulting from progress in design.

Re-evaluate productivity and pricing based on experience.

Update contingency used.

Re-evaluate contingency at a higher confidence level than had been previously reflected in BNI’s
management reserve.

The EAC delivered to DOE in April 2005 concluded:

e Scenario A forecast cost without fee or Technical and Programmatic Risk Assessment of $7.721
billion with completion of hot commissioning in September 2013.

e Scenario B forecast cost (without fee or TPRA) of $7.994 billion with completion of hot
commissioning in January 2015.

DOE engaged the U.S. Army Corps of Engineers to review BNI’s April 2005 estimates. While the Corps
advised DOE it could not provide a comprehensive review based on limited information in certain high
impact cost and schedule areas, it indicated the estimates had not fully included potential cost growth.

On 18 August 2005, DOE directed BNI to re-submit a comprehensive EAC while setting funding limits
of $626 million in FY 2006 and $690 million per year thereafter (termed the “626 EAC”). In December
2005, BNI submitted the 626 EAC forecasting a cost (excluding fee and TPRA) of $8.777 billion with
completion of hot commissioning in November 2016. TPRA was evaluated at an additional $1.76 billion.

The cost and schedule EAC histories from December 2000 to December 2005 are displayed in
Figures 1-1 and 1-2, respectively.
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Figure 1-1 Estimate at Completion History (Cost)

Estimate at Completion History ($ millions)
All figures are escalated Contract Mar 2003 Dec 2005
December Contract July 2004 August 2005 April 2005 Dec 2005 EAC w/
WBS Facility 2001 April 2001 May 2002 Baseline EAC* TPMB* EAC* EAC allocation

1.01  Pretreatment 840 1,019 947 , | 1,637 3,169
1.02  Low Activity Waste 575 623 664 573 561 557 623 654 1,192
1.03 High Level Waste 623 681 682 806 773 777 1,036 1,067 2,076
1.05 Balance of Facilities 202 246 271 295 269 268 340 350 682
1.06 Analytical Laboratory In Pretreat In Pretreat 199 204 186 194 206 237 421
1.08 Plant Wide EPCC In Facilities In Facilities In Facilities 1,457 1,574 1,620 2,365 2,623 Allocated Above
1.90 Shared Services 1,227 1,457 1,728 582 587 566 775 973 Allocated Above

Subtotal Estimate at Completion

Potential Trends/Late Adjustments - 208 NA 284 196 196
Total Estimate at Completion $ 4,856

Management Reserve 500 350 300 550 422 367 700 1,041 1,041
Total Forecast at Completion** $ 3,965 $ 4,376 $ 5,406 X $ 7,994

* Per DOE-ORP direction, EACs were not funding constrained
** Does not include TPRA allowance or fee

Figure 1-2 Estimate at Completion History (Schedule)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Completion of Completion of Ct
Mlﬁz?;’::st v mgx:r%vivnm Bidg Hot G ompletion of v v ompletion of Contract

Dec 20 iFeb 2009 Jan 2011 {ul 2011
Tri-Party V/ start Cold V
Milestones Complete j Commissioning
Assembly of
LAW Melter #1 ~ §
December \7 \7 \7
2004 Jun 2007 iFeb 2009 Jan 2011}
Baseline - i...._,%;
e, Schedule Reserve
o, o, (6-months)
o,
Scenario A
................. Schedule Reserve
................... (6-months)
Scenario B 0ct 2008 Sep 2011 Sep 2012 W14 Jan15 Jul15
e, > %ﬁ. o, Schedule
~-.._‘..."‘." = A Reserve
.., . = “on.,,| (14-months)
'-.._v "».,v - "~-.,,v
2005 EAC i i H
December Sep 2010 Apri2012 Oct 2013 Sep 15 Nov 16 May 17

Engagement of External Expert Review Teams

In addition to providing direction to re-submit the EAC, DOE’s 18 August 2005 letter noted BNI’s

8 August 2005 corporate commitment to the Secretary of Energy to perform an independent project
review by industry experts. It directed BNI to conduct: (1) a comprehensive review and analysis of the
technical baseline focusing on the functionality of WTP process systems, and (2) a comprehensive review
and analysis of the cost and schedule baselines.

In October 2005, BNI commissioned an External Flowsheet Review Team (EFRT) and an EAC Review
Team (ERT). Names, affiliations, and summary resumes of the ERT are provided in Appendix A.

The EFRT and ERT reported to an Oversight Committee as shown in Figure 1-3. This committee
evaluated both review team plans, provided in-process checks, and reviewed the reports.
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Figure 1-3 Review Team Summary Criteria, Charters, and Reporting Relationships

Oversight Committee

Tom Hash (Chair)

Team consists of industry’s leading EPCC
contractors. Provides off project guidance /
oversight for the External EAC Review. Evaluates
the Review Team’s plan, provides in-process
checks, reviews final report and comments.

Bechtel — David Walker Bechtel — Carl Rau

Jacobs — Mike Higgins
WGI - Tom Zarges
CH2M Hill — Bob lotti

v v

EAC Review Team Technical Team

This team comprises recognized industry experts This team comprises experts in the fields of
representing the commercial nuclear power industry, technology, engineering, and operations and
chemical industry, project management and EPC maintenance, with recognized expertise in topical
firms, industry associations (PMI, AACE, ANS, etc.), knowledge, commercial nuclear operations, DOE
and leading consultants in cost / schedule analysis operations and Nuclear-Chemical process
and EVMS. The team will also have experience in all experience. They will assess adequacy of
of the “to-go” disciplines, i.e., electrical, mechanical, process technology and technical design and risks
etc. They will perform their review in January / to meeting throughput requirements. Their report
February after the entire optimized / integrated will be delivered in late February.
baseline EAC is available, and deliver a report in late
March.

ERT Charter and Scope

BNI chartered the ERT to:

e Provide a demonstrably objective review of the EAC by:
- Employing a diverse, independent team of experts.
- Utilizing resources internal and external to BNI.
e Provide DOE confidence in the EAC, by considering:
Basis (scope, contract, execution strategy, schedule).
Development Methodology.
Results.
- Funding Compliance.
e Provide a balanced perspective of factors including risks.
e Provide recommendations to help restore project credibility.

The ERT mobilized in November 2005 to develop its organization and plan. The ERT defined the scope
to include:
e Assessing the validity and achievability of the overall cost estimate and schedule baseline including:
- Scope definition and execution strategy.
- Forecast basis and assumptions.
- Forecast methodology.
- Quantification.
- Schedule logic and sensitivity analysis.
- Forecast of cost.
- Risk and contingency analysis.
e Delivering a report providing an evaluation of:
- Efficacy of project execution plan.
- Credibility of the estimate and schedule.
- Overall confidence level of the EAC.
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Scope was defined as not including:

A comprehensive formal management assessment.
100 percent drill down into details of the estimate.
An independent estimate.

Identifying and quantifying technical risk.

Root cause analysis of past performance problems.
Optimization of cost and schedule.

Consideration of potential contract modification.

Review Target

The ERT reviewed the 626 EAC delivered by BNI in December 2005. This EAC is but one step along
the way to developing the next EAC as illustrated in Figure 1-4. The next EAC will be based on line item
budgets for five individual facilities funded in the aggregate of $490 million in FY 2006 and $690 million
per year thereafter (termed the 490 EAC). The 490 EAC will incorporate results of the ERT and EFRT
and will be validated by the U.S. Army Corps of Engineers.

Figure 1-4 Summary of WTP 626 EAC and 490 EAC Development Process

28 Feb 2006 31 Mar 2006
Progress Update - External Review Team—— Receive Final Report - External Review
FY06 $626M EAC Team on FY06 $626M EAC

31 Mar 2006

31 Dec 2005 ROM Estimate
Deliver FY06 $626M EAC of Optimized Funding to $490M
EAC

23 Dec 2005 30 Jun 2006

Establish Interim Project Baselin LAW Early O tion Evaluati
from FY06 $626M EAC arly Dpertion Evaluation
8/9 Nov 2005
Oversight Committee Kickoff Meeting FY063;4'\38?\//|2EO;,(§7
EAC Cost Review Team Meeting
l 4 4 v 4
Oct Nov Dec Jan Feb Mar Apr May Jun Sep
'y
Proposed DOE / Bechtel
Executive Meetin
17/20 Oct 2005 17/19 Jan 2006 16/17.Feb 2006. 9
. . . " ) Oversight Committee
Technical Review Team Oversight Committee Review Review (pending)
pending 30 Jun 2006
USACE Validation of FY06 $490M EAC and——
Establish Revised Baseline
30 Jan 2006 15 Feb 2006 21 Sep 2006

Executive Summary of FY06— Deliver Modeled Estimate

$626M EAC & ROM FY06 $490M of FY06 $490M EAC Ready for DCMA EVMS Cettification

ERT validated the 626 EAC forecasting process and discipline, the underlying forecast bases and the
associated risk analyses. While the review was conducted on the 626 EAC (based on a plan which will
not be implemented), there is merit in targeting it for review, because its underlying development
processes and supporting analyses will be carried over in large degree to the 490 EAC.

ERT accomplished its objective through an organization of sub-teams (shown in Appendix B), applying

methodologies described in individual report sections which are organized by the review Work
Breakdown Structures (WBS). It followed the process displayed in Figure 1-5:
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The process is further elaborated in Appendix D, which correlates documents reviewed with this report’s

WBS.

WBS 3.3.1 - Verify
that the process used
to develop the scope,
schedule, and costs
for the EAC is
appropriate

Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Figure 1-5 Summary of ERT Review Process

WBS 3.3.2-3.39-
Verify that the EAC
boundaries (basis
assumptions,
exclusions) and
results developed
from the lowest level
inputs for scope,
schedule, and cost
are credible and
defensible

Step 1 - Evaluate EAC Methodology
BNI Contract Scope of Work

<

<

A4

Step 2a -
Evaluate BNI
Application of
Methodology

)

Step 2b -

Risk Evaluation

@

DOE Program
Budget

(not currently in
BNI scope

WBS 3.5- Provide an
independent assessment
of EPCC risk ( cost and

WBS 3.1- Verify that
the EAC schedule and
cost reflects an
execution strategy
and plan which
delivers the defined
scope in accordance
with contract
requirements

<

<

Step 3 — Integrate Observations and
Develop Assessment

<

Step 4 - Evaluate Project Execution
Plan relative to contract requirements

<

Step 5 - Document

schedule contingency)
and TPRA Risk

Flow Sheet
Review Team
Product

(1) Independent confidence in
“base” w/o EPCC risk

(2) Recommendations regarding
certain items which should be
included in “base” (probability of
occurrence = 1)
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Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

2.0

Key Observations, Conclusions, and Recommendations

Many specific observations, conclusions and recommendations are included in the body of this report.
However, several are especially worthy of consideration by BNI when completing the 490 EAC:

Observations

1.

Bechtel procedures and guidelines for preparing forecasts of cost and schedule are well documented,
are consistent with best industry practice, and were appropriately applied to the scope of work
included in Bechtel’s contract when developing the 626 EAC.

The enormous amount of information included in the EAC has integrity and can be traced from the
lowest levels of input detail to the summaries.

DOE has not changed the scope of the contract (Section C) since Mod 29 (April 2003). The contract
statement of work does not reflect all work included in the 626 EAC.

DOE and Bechtel recognize the entire risk management program needs significant strengthening.

The TPRA program has focused primarily on technical risk tracking and mitigation.
Programmatic risks (e.g. regulatory risks, funding uncertainty, new DOE management
requirements) were either not recognized or not incorporated until late 2005. (The December
2005 Risk Report added $1.2 billion in potential programmatic risk.) Most programmatic risks
were merely identified as exclusions in previous EACs and not quantified.

With the notable exceptions of seismic (known but not carried as a risk; total impact of $700
million to $900 million) and Pulse Jet Mixers (carried as a risk but with schedule impact un-
evaluated; total cost impact $200 million to $300 million), technical risk has been managed
reasonably well in terms of identification and mitigation.

By contract, TPRA “lives” outside the EAC (and therefore is not considered in funding-driven
schedule projections).

While TPRA incorporates line item risks identified today, “unknown unknowns” have not been
considered. As demonstrated by a detailed study by the Rand Corporation, pioneer process plants
display a pattern of initial underestimation of capital costs and growth of cost over time.” WTP is
a nuclear/chemical pioneer process plant that clearly exhibits this phenomenon. This is illustrated
in Figure 2-1 below, which is adapted from the Rand study. The figure depicts cost estimating
accuracy for conventional construction projects at different project development stages, and
illustrates the cost growth experience for 44 pioneer process projects. Those plants, which had
first-of-kind technology, exhibited substantially more cost growth than conventional projects.
The WTP experience is in line with other pioneer process plants. History thus shows that
unknown factors may lead to a significant underestimate of project costs despite careful
estimating procedures.

* Understanding Cost Growth and Performance Shortfalls in Pioneer Process Plants,
Prepared by Rand Corporation for the U.S. Department of Energy, September 1981.
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Figure 2-1 Pioneer Process Plant Costs
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The current Start-up and Commissioning Execution Plan is unrealistic due to the significant schedule
extension and the projected shortages of qualified personnel in 8 to 10 years given the changing
demographics in the nuclear industry. Commercial nuclear plant operators are retiring and utilities
are competing for qualified personnel.

In compliance with the contract, BNI’s Start-up and Commissioning Plan stops short of the planning
required to take WTP into long-term operation. In particular, it does not account for training programs
and incentives that will be needed to attract qualified plant operators.

Conclusions

1.

BNI’s cost forecast for work in its contract-compliant execution plan achieves an 80 percent
confidence level, but its project-wide 626 EAC, including TPRA and the “unknown unknowns”
common to pioneer process plants, achieves a confidence level of only about 50 percent.

It would be prudent for DOE to recognize the “unknown unknowns” in TPRA by including:

o An additional $1 billion to bring the entire 626 EAC (including TPRA) to an 80 percent confidence
level.

o A schedule extension of 18 to 24 months in view of current funding limitations.

A strong contract management and risk management program will help build the credibility of this
and future EACs.

Post-commissioning planning must be undertaken soon to ensure successful operation of WTP.

The 626 EAC would represent a valid contract cost and schedule baseline with adjustments reflected
in the following conclusions:
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Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

A. Forecast boundaries (i.e. the basis, assumptions, inclusions and exclusions) are well drawn and
credible but for one significant exception: assumed availability and qualifications of start-
up and commissioning personnel.

B. Cost

o The ERT recommendation to modify the graded approach to commissioning (tailored
training/procedures), if accepted, will add $130 million. This avoids sequential
commissioning and multiple operational readiness review risk currently valued in TPRA
at $465 million. It will also save approximately $110 million in the operations phase.

e Escalation may be understated by $110 million.

C. Schedule

e The schedule (without consideration of TPRA) covers the defined scope and execution
strategies within the right time frames to support a November 2016 completion of hot
commissioning.

e The funding-driven EPC (i.e. pre-start up and commissioning) schedule is not optimized
nor is it based on a fully resource loaded, critical path analysis. There may be an
opportunity to shorten the schedule by six to nine months.

e  While the component testing portion of the start-up and commissioning schedule is too
aggressive, the overall duration from start of testing to completion of hot commissioning
is achievable. A staged finish of facilities (e.g. earlier LAW) would improve the situation.

D. Cost Contingency

e The general cost contingency of $812 million should be increased to $982 million.

e Modeling anomalies, when corrected, would reduce both cost and schedule contingency,
but these reductions are offset by ERT judgment that Bechtel’s confidence is overstated.

E. Schedule Contingency

e The 14 month contingency can be reduced by 3 months with associated savings of $24
million in time-related costs.

F. TPRA (in addition to conclusion 2)
e TPRA is a consideration outside the bounded cost and schedule forecast detail.

e Reviews by ERT, DOE, and Bechtel suggest that transfers within the TPRA register and,
in certain cases, from the TPRA register to Base EAC cost, are required to assign risk
items to the party best positioned to manage them.

e The TPRA line item allowance included for External Flowsheet Review Team results is
sufficient to accommodate those recommendations planned for implementation.

e By contract, TPRA “lives” outside the EAC and therefore the annual funding cap. Any
risk that cannot be fully mitigated must be taken into the project’s scope and execution
plan. Without a) additional funding, b) adjustment to (reduction of) project scope or c)
relaxation of administrative constraints (e.g. small business set-asides), schedule impact
cannot be mitigated.

The cost summary of these conclusions is shown in Figure 2-2. Line item detail of Figure 2-2 costs can
be found in Appendix C.
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Figure 2-2 Summary Cost Analysis

EAC 626 Plus ERT Recommendations

BNI Contract TPRA
Cost in $ millions Mgm't BNI Unknown
EAC (1) Reserve Program  Managed (2) Unknowns Total

December 2005 EAC (626 EAC) 7,736 1,041 1,760 0 10,537
ERT Recommended Adjustments 233 145 -1,174 540 -256
Rand study implication 1,000 1,000
ERT Assessment of 626 EAC 7,969 1,186 586 540 1,000 11,281

S it r e ra e ra e rnana 11,300

Confidence level in ERT Assessment of 626 EAC
Base EAC (BNI contract scope) <+— 80% —» $9.2 billion
Base plus TRPA without unknown unknowns 50% »  $10.3 billion
Base plus TRPA including unkown unknowns 80% »  $11.3 billion

<
<«
<
<

Note 1: Excludes Contractor fee
Note 2: Value of those risks ERT recommends be managed by Contractor. ERT does not
judge whether the included items are inside or outside of Contractor scope

Recommendations
1. Increase the EAC to $11.3 billion to raise the confidence level of the cost estimate to 80 percent.

2. Extend completion of the schedule for hot commissioning to 4™ quarter 2018 to account for the
impact of added cost due to annual funding limitations.

3. Strengthen contract management and risk management through current planning efforts by DOE and
Bechtel:

e To minimize cost and schedule growth, DOE must assume a strong leadership role by

o Assigning risks and mitigation responsibilities to the party best able to control them.
o Making timely contract modifications as necessary to support these assignments.
o Being an active participant in risk mitigation.

o Seeking funding beyond annual cap levels as necessary to fund TPRA contingencies.

e Bechtel must improve its support to DOE with

o Proactive risk identification and quantification.

o Analysis for decision making, including documenting the consequences of delayed
decision making.

o Adequately staffed contract administration to achieve necessary contract
modifications in a timely manner.

4. Modify the Start-up and Commissioning Personnel Strategy as proposed in Appendix F. DOE should
immediately invoke the post-commissioning services clause in the contract and direct Bechtel to
revise its execution plan.

e Hire test and commissioning personnel with the intent of transferring them to the permanent
operating staff when hot commissioning is successfully completed.

e Develop operating and maintenance procedures and training programs tailored for candidates
with varying experience levels, given the limited availability of highly experienced workers.
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3.0 Detailed Observations and Conclusions

The ERT organized the WBS so its evaluation tasks could translate directly into sections of this report.
Each ERT task team identified the objective of its respective task along with a work plan that defined the
methodology for the evaluation, documents to be reviewed, and prospective interviews. Because several
tasks in the WBS were subsequently combined or deleted after the work plans were developed, some gaps
appear in the report numbering.

Note on methodology: Unless otherwise specified, team members interviewed appropriate WTP staff and

reviewed project documents pursuant to each task outlined in this report. Appendix B summarizes the
people ERT interviewed. Appendix D summarizes documents ERT reviewed.
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Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Baseline Components

The baseline components reviewed include the contract scope, schedule, and cost.

3141 Baseline Scope

Objective
Validate that the scope (technical basis, exclusions, qualifications, and assumptions) used as the basis of
the EAC is consistent with contract technical requirements.

Methodology

Reviewed scope quantity definition.

Reviewed estimate logic for non-designed scope.

Reviewed status of the design.

Reviewed project’s assessment of major and potential issues noted by the EFRT’s flowsheet review.
Reviewed project’s list of boundary statements.

Observations

The scope used as the basis of the EAC was consistent with the contract. The list of assumptions,

qualifications and exclusions was appropriate for the project (see WBS 3.3.9). The project scope,

including the scope of services technical basis, quantities, equipment and appropriate boundary

statements, was established and measured using standard BNI procedures and tools.

The technical basis of the design used for the EAC appears to be valid, subject to the conclusions of

the EFRT. The EFRT’s flowsheet review identified one flaw, 17 major issues and 13 potential issues.

These issues have been captured as a TPRA line item in the EAC.

BNI has tools to ensure the EAC is consistent with the scope. These tools include the following:

- Work Breakdown Structure to define and assign contract scope.

- Management Assessments and Quality Assurance oversight/audits tracking commitments to the
customer through the Recommendation and Issues Tracking System.

- Corrective Action Reports and Non-Conformance Reports.

- Deliverables Tracking Log.

- Permitting requirements tracking database.

- Regulatory Safety Issues databases including:

Authorization Basis Amendment Requests.

Decisions to Deviate.

Design Change Notices.

Conditions of Acceptance.

Safety Evaluation Request.

Configuration Control Procedures.

Conclusion
The scope used to develop the EAC is consistent with contract requirements; however, as noted in Section

3.1.3, the EAC includes scope direction that is not yet reflected in the contract.
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3.1.2 Baseline Execution Plan

The ERT divided the Execution Plan into the EPC and the commissioning phases.

3.1.21 Project Execution Strategy: EPC

Objective
Determine if the BNI Project Execution Plan is reflected in the EAC.

Observations

BNTI’s Project Execution Plan is called the Project Implementation Plan. In response to the
contractual requirement to prepare a Project Execution Plan, BNI prepared a Project Implementation
Plan (PIP). The PIP was first issued on 9 January 2002 and revised twice. Even though the PIP has
not been updated since November 2004, the project has implemented a Project Execution Strategy to
accommodate changes to project direction (funding limitation and changes in scope such as new
seismic criteria) since 2004.

The PIP is a comprehensive plan covering all aspects of accomplishing the project objectives. The
PIP contains a summary and 21 sections that address Project Implementation Plan Overview, Project
Background, Project Description, Fundamental Project Drivers, Project Organization, Project
Management, Process Operations, Research and Technology, Engineering, Acquisition Services,
Contracts, Construction, Commissioning and Training, Environmental and Nuclear Safety, Quality
Assurance, Human Resources, Business Services, Project Controls, Information Systems and
Technology, Project Administrative Services, and Risk Management.

The PIP not being updated has no real impact on the EAC, since the EAC is based on the Project
Execution Strategy.

Conclusion
The 626 EAC reflects the adjusted Project Execution Strategy.
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3.1.2.2 Commissioning Execution Strategy and Plan

Objective
Verify that the EAC reflects an execution strategy and plan that deliver the defined scope in accordance
with contract requirements for the start-up and commissioning portion of the work.

Methodology
e Compared information collected from WTP to industry data and standards as well as ERT
experiences associated with start-up, testing, and commissioning.

Observations

e The BNI commissioning execution strategy is well documented in suitable detail for this stage of the
program. The commissioning execution strategy and plan is described in the following documents:
WTP Integrated Commissioning Strategy Whitepaper, Commissioning Plan “A,” WTP
Commissioning Plan Part “B,” and the Project Implementation Plan. The commissioning strategy
covers five core areas: facility operations, testing, maintenance, facility procedures and training.

o The execution approach can be considered sound and proven. The key execution approaches in each
functional area, outlined in the Project Implementation Plan, are consistent with best practices utilized
in the nuclear utility industry.

e Commissioning and Testing (C&T) basis of estimate documents used as input to the 2005 EAC are
consistent with the execution strategy. Site Document 24590-WTP-PL-OP-05-002, Rev. A, WTP
Commissioning Plan “Part B.” meets the objectives of the contract and defines the WTP
organization, tests, and procedures for commissioning each of the major facilities and supporting
facilities. Contract requirements were included in the basic rationale for developing the execution
strategy and schedule.

Conclusion

The execution strategy and plan meet contract requirements and were consistently utilized while
developing the 626 EAC.
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3.1.3 Baseline Contract Terms and Conditions

Objective
Determine if the terms and conditions of the BNI — DOE contract are properly addressed in the EAC.

Observations

BNI rigorously attempts to comply with all contract requirements. BNI has developed a matrix of
every contract requirement, has a plan to comply with each, and makes diligent efforts to that end,
even if it does not always succeed in achieving full compliance (e.g. small business subcontracting).
DOE has not changed the scope of the contract (Section C) since Mod 29. While modifications to the
contract have occurred for funding and other administrative changes, the contract has not been
updated to incorporate key technical changes (such as revised ground motion) that have occurred over
the last year. BNI is in an awkward situation: the work has been authorized by letter, but the two
parties have not agreed upon the scope or the price. DOE and BNI are not effectively controlling and
managing the contract change process. Forty scope changes with a value of about $1.7 billion are
included in the EAC but are not reflected in contract modifications.

The incentives in the contract function as “behavior drivers.” Even with incentive fees built into the
contract to motivate contractor performance, most of the cost risk still falls on the government.
Therefore, the government’s challenge is to manage the scope of work to the available funding, and
the contractor’s challenge is to limit its work to what is in the scope or to bring out-of-scope work
into the contract. The tension between DOE’s effort to control the scope and BNI’s efforts to protect
its commercial position has consumed inordinate time and energy. Finding appropriate ways to
minimize contracting barriers would help BNI focus on accomplishing design, construction, and
commissioning of the WTP.

Conclusions

The contract Statement of Work does not reflect all work in the 626 EAC. DOE and BNI need to
resolve the outstanding scope changes expeditiously. Some changes are partially included in actual
costs expended, some changes are included in the EAC, and some changes are included in the TPRA
allowance.
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314 Baseline Schedule

Objective
Validate the consistency of the overall project schedule for scope, contract technical requirements, and
project execution strategy.

Methodology
e Assessed the applicability of the schedule basis to the Project Execution Strategy.

Observations

e The scope of the project schedule encompasses the complete project including integration of all
phases throughout the life of the project.

o The schedule reflects the execution strategy described in the EAC basis and supports hot
commissioning in November 2016. BNI has done a good job of identifying the changes to high level
project milestones that have occurred since contract inception.

e The schedule reflects a “stretch-out” to accommodate funding constraints. While BNI’s schedule
strategy does not specifically follow DOE’s directive to place priority on the progression of the LAB
and Low Activity Waste (LAW) facility, BNI’s decision to curtail them for two years while focusing
on completing the design of the Pretreatment (PT) and High Level Waste (HLW) facilities appears to
be a reasonable way to expedite the WTP.

Conclusion
The project schedule is consistent with the contract scope, technical requirements, and supports the
current execution strategy.
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315 Baseline EAC Costs

Objective
Validate that the costs reflected in the EAC are consistent with contract statement of work, technical
requirements, and execution strategy.

Methodology

e Reviewed each section of this report for conclusions and recommendations.

e Interviewed authors of each section to obtain clarification and to determine compliance with all
project technical requirements, Statement of Work, and project execution strategy.

Observations

o The scope and pricing definition for the project is well developed. BNI indicates that engineering is
68 percent complete, acquisition is 44 percent complete, and construction is 28 percent complete.
Computer models and databases provide extensive details that have been utilized in the development
of EAC costs. The detailed scope definition supports segregation of costs to various levels and
summaries for review, analysis, and reporting purposes. The schedule detail activities are job-hour
loaded and reflect progress to date.

o Extensive reviews have been performed within the project management team, BNI functional
management staff, and various external and independent review teams. These reviews increase
confidence that the EAC methodologies and basis are appropriate for the project.

e BNI’s cost basis includes management functions for integration with and/or oversight of relevant
external interfaces. The WTP contractor is performing the requirements of the contract including
integration of activities with DOE, other stakeholders, and regulators. As an integral part of the
estimate, the EAC includes cost and schedule considerations for management functions, tasks,
products, and deliverables necessary to accomplish the contract scope.

o The EAC reflects the execution strategy, which is sound and well developed for the scope. The
execution plan will need to be modified for future funding limitations and budget segregation
requirements.

e BNI has implemented the requirements of the current contract with respect to cost management.
Project control tools and programs are in place to monitor both progress and performance of budget
costs and schedule as required in contract Section C.6, Standard 1. The scope, estimate, and schedule
are integrated using hierarchical coding structures to identify the work, responsibilities, and resources
required to accomplish the work scope. These structures are defined with control accounts consisting
of Work Breakdown Structure (WBS), Organization Breakdown Structure (OBS), and Resource
Breakdown Structure. Together with project procedures, plans, and management staff, the EAC is
sufficiently developed to provide basis for baseline definition, progress, and performance monitoring
for the life of the project.

o BNl identified the basis of risks for cost estimating purposes. Risks associated with the overall
program have been identified and quantified by the project team and supplemented with other
independent reviews by a Red Team, EFRT, USACE, Burns & Roe, and DOE. Estimates have been
made of risk within the scope of the contract (EPCC), TPRA risk items managed by the contractor,
and TPRA risk managed by DOE or other regulatory entities.

Conclusion

The scope of work, cost bases, and schedule used as the basis of the EAC are valid and appropriate for the
project needs. The data are sufficiently detailed and are consistent with the technical requirements,
contract statement of work, and the execution strategy.

3.2 Not Used
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3.3 EAC Validity

The ERT reviewed both the processes used to develop the 626 EAC and assessed whether these processes
were appropriately applied and yielded credible EAC amounts.

3.31 Forecast Process
The ERT evaluated the forecast process in terms of quantities, schedule, cost, and technical bases.
3.3.1.1 Forecast Process: Quantities

Objective
Validate the methodology and results in the 626 EAC for quantification of equipment and bulk
commodities for permanent plant construction.

Methodology

o Reviewed the Quantity Development Packages (QDP) for each commodity, identifying the methods
and basis of bulk commodity quantities in the EAC.

e Determined appropriateness of the estimating methods to quantify the final as-built scope.

Observations

o The quantity basis reflected in the EAC is defined by the status of design, which is very detailed. The
ERT’s review process concentrated on areas that may not be fully designed at this stage.

e For bulk commodities that are not yet detailed by the issued design, such as electrical and
instrumentation, the WTP team spent great effort to develop detail quantities based on considerations
that will eventually be incorporated in the final design.

e  QDP commodity reports were prepared for all major commodities and provide acceptable basis for
the quantities reflected in the EAC.

Conclusions

e The quantity basis reflected in the EAC is supported by the design model as well as other databases
such as set-route, Intools, and Component Information System.

o The methodology for quantity development is valid for equipment and bulk commodities and
appropriate for the WTP project.

e The resultant EAC quantities are considered appropriate for the project scope. Some allowances for
finalization of project design may be appropriate and should be added in the direct accounts.

e The process used to develop EAC quantities is valid.

Recommendations

e Opportunities exist to simplify future estimating efforts without sacrificing the accuracy of the results
by establishing project specific sampling, ratios, or other parametric data.

e Re-visit the decision to delete all “design growth allowances” from the EAC. Reassess an appropriate
allowance, depending on the extent that the quantities are based on actual WTP experience or use of
generic parameters.

e After inclusion of appropriate quantities for design growth, re-evaluate the EPCC contingency cost
assessment of confidence levels assigned to the quantities for an 80 percent probability of cost under-
run.
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3.3.1.2 Forecast Process: Schedule

Objective

Verify that the process used to develop the project schedule for the EAC is valid to produce a schedule
that is complete, accurate and achievable, with appropriate levels of resource loading. (The
implementation of the process to produce the project schedule is addressed with WBS 3.3.4.1 and 3.3.4.2)

Methodology

Reviewed the schedule tools that BNI used for schedule development.
Reviewed the application of the schedule tools to the project.

Observations

BNI used an appropriate scheduling tool for WTP. The project schedule is based in Primavera, which
enables management and resource loading of large schedule databases.

The project schedule contains an excessive level of detail. In an effort to restore credibility to the
project, the WTP team produced a Level 4 schedule with 41,000 activities and milestones (of which
approximately 24,000 are open and 17,000 are complete). This level of detail makes the schedule
unwieldy and does not appreciably improve its accuracy. A scheduling process using a “rolling
wave” concept that progressively provides more detail as time goes on would support the EAC
development more effectively.

The WTP project schedule contains “late constraints” to reflect the impacts of limited funding,
limiting the ability to effectively evaluate float. For purposes of calculating float, the schedule
contains six late finish milestones: Engineering Transition to Construction, Construction Completion
for each of the four major facilities, and Contract Completion. This convention allows continued
start-finish analysis of downstream activities. As the schedule is presently developed, many activity
durations must be re-evaluated and adjusted to reflect scenario changes. The schedule used for the
626 EAC is effectively a one-time schedule that will require significant modification for strategy
changes.

The WTP project schedule, while partially resource loaded, is not cost loaded. However, Primavera
schedules interface with the Cobra software for time related cost data. The schedule provides the
basis for calculation of EAC costs that are time related, such as escalation.

Conclusion

The schedule process, while unwieldy due to the extensive detail, provides the appropriate data for
the 626 EAC. The current schedule is basically a one-time schedule for the 626 EAC and will require
extensive changes for different schedule strategies.

Recommendation

BNI would benefit from a summary level schedule that could be manipulated more easily to assess
changed scenarios for funding, schedule, and strategy. Such a schedule would enable BNI to respond
more quickly to DOE’s changing requirements and provide the grounding for the detailed schedule.
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3.3.1.3 Forecast Process: Cost Basis (excluding TPRA issues)

Objective

Verify that the process used to develop the project forecast basis for costs in the EAC (materials,
subcontracts, equipment and labor) is complete, accurate, and achievable with appropriate level of
supporting detail.

Methodology

Reviewed the procedures and process used by WTP in preparing the 626 EAC.

Drilled down in an individual account from the base quantity to the cost included in the EAC to verify
the validity of the process.

Reviewed BNI’s standard procedures for preparing project forecasts.

Observations

The methods used by the WTP team allowed for the development of an accurate assessment of the
cost at the completion. The forecast used a combination of approaches including: 1) actual costs to-
date plus an estimate of costs to complete, and 2) estimating the total cost at completion and then
deducting the to-date actual resulting in a calculated to-go cost. The EAC also addresses time-related
costs.
The EAC cost estimate complies with the contract and meets the requirement for the WTP EAC.
The EAC methodology is consistent with BNI standards.
The WTP team quantified the key program level parameters for the development of the EAC costs
and incorporated actual costs through 25 September 2005, known escalation rates, and late
adjustments. Benchmarking of similar projects was utilized to validate reasonableness.
Detailed cost estimates were prepared by the responsible departments for all of the cost elements.
WTP conducted an extensive review process on the EAC including:

= Internal quality control checks.

*  Area reviews of the functional department inputs.

= Functional representatives from Bechtel Systems and Infrastructure (BSII) central functions.

= Senior members from other projects preformed vertical and horizontal slice reviews.

*  Management Red Team Review.

Conclusion
The process used to develop the project forecast cost basis in the EAC follows both BNI standards and

industry best practices for the preparation of cost estimates including an appropriate level of detail and

supporting documentation.
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3.3.2 Technical Basis

The ERT addressed the technical basis that underlies the design separately for the engineering,
procurement, construction, and start-up/commissioning phases for the project.

3.3.21 Technical Basis: Engineering, Procurement, and Construction
Objective

Establish the maturity and stability of the technical basis for engineering, procurement, and construction
that underlies the scope and quantification of the 626 EAC.

Methodology

e Reviewed the status of the design.

e Reviewed the results of EFRT’s flowsheet review.

e Reviewed the WTP team’s assessment of the EFRT’s flowsheet review.
e Assessed the potential for change to the technical basis (EAC risk).

Observations

e The project has a formal process to verify that the design complies with the design basis documents.
This procedure includes:

- Criteria reviews by all designers.

- Integrated safety management reviews.
- Design reviews.

- Team Reviews.

o Technical issues associated with the design have been validated by research, testing, and modeling.
The project design is mature and stable with the exception of those issues raised by EFRT, as
illustrated with the high percent complete of engineering. The project has reviewed all of the issues
identified by the EFRT and has developed an action plan to resolve them.

e The technical basis for the development of EPC quantities uses an established and appropriate
technique. The method uses detailed lists, design percent complete, historical production rates, and
costs to determine the EAC.

o The method used to determine the engineering and procurement hours and cost is sound and
consistent with industry practices. The method uses detailed lists of engineering deliverables and
historical data for production rates. The design then progressed by performing appropriate research
and testing and modeling. All major decisions have been made and design is now about 68 percent
complete.

e The method used to determine the commodities quantities and cost is sound and consistent with
industry practices. All major commodities are modeled on 3D CADD models, which can be used to
accurately determine commodity quantities.

Conclusion

e The technical basis for the design is generally well established. The technical basis is supported by
research and testing, the level of completion of the design, and the level of 3D modeling.
Additionally, the design is based on DOE approved basis of design documents.

e The substantial percent complete in engineering and modeling allows for a significant amount of
commodities to be extracted from the model and limits the need to estimate commodity quantities.
Additionally, the historic data enables accurate estimates of engineering, procurement, and
construction scope and schedule. The project has evaluated the major and potential issues and
estimated values are included in the EAC (in contingency and TPRA).

e Issues remain, including RGM., HPAYV, and those identified by the EFRT that could significantly
affect the design.
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3.3.2.2 Technical Basis: Start-up and Commissioning

Objective
Verify that the start-up and commissioning scope used as the basis of the EAC is consistent with contract
requirements and execution strategy.

Methodology

Reviewed contract requirements applicable to start-up and commissioning.

Reviewed the commissioning program execution strategy.

Reviewed the start-up and commissioning test schedule and assumptions used in schedule
development for reasonableness and consistency with the start-up and commissioning Basis of
Estimate documents and resultant EAC.

Reviewed the EFRT draft report to evaluate potential impacts to the test program.

Observations

The Start-up and Commissioning Plan meets contract requirements. It specifically spells out
individual contract requirements and describes how contract compliance will be achieved.

The basis of the Start-up and Commissioning Plan and execution strategy is sound. The plan logic
mirrors that of a typical nuclear utility plant start-up, testing progress from least complicated to most
complicated.

Potential technical risk associated with first-of-a-kind equipment has been anticipated. Analysis of
the risk supports the $86 million management reserve and six months of schedule contingency.
Resolution of the EFRT review issues, developed subsequent to the 626 EAC, is progressing. Many
issues identified by the EFRT (line plugging, erosion, ultra-filter flux area, remote testing, and others)
may have a significant impact on the commissioning cost and schedule.

Conclusion

The start-up and commissioning logic to be used by the WTP is sound and meets contractual
requirements.

The EAC appropriately reflects the scope of the commissioning plan. The probability of successful
test sequencing using this logic is high.

3.3.3 Not Used
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3.34 Schedule Basis

The ERT evaluated the schedule basis separately for EPC and Start-up/Commissioning as described in the
following sections.

3.3.4.1 Schedule Basis: EPC

Objective
Verify that the schedule developed for the EPC activities followed a valid process (evaluated in Section
3.3.1.2) and is complete, has a reasonable critical path, and achievable with appropriate resource loading.

Methodology

e Examined the WTP schedule, including its logic, durations, float computations and utilization, and
work methods.

e Reviewed engineering release, fabrication and delivery rates, and installation curves for bulk
commodities.

Observations

o The project schedule is based in Primavera and has extensive depth (24,000 open activities and
milestones) and detail to support the remainder of the WTP project.

o The WTP schedule is constrained by funding limits. The constraints imposed on this project
necessitate work stoppages on the LAW Building and the LAB, which are reflected in the schedule.

e The schedule does not have a critical path through the entire project. It has critical paths for each of
the individual facilities and uses the concept of “significant path” to connect those facilities. Some of
the activities on the significant path have very extended durations reflecting mapping from lower
level control tools and include constrained starts due to funding.

e The Primavera schedule is not fully resource-loaded, but the Cobra software applies costs to the
resources that are levelized in Primavera.

o The Construction/Start-up interface logic is incomplete. However, the level of logic applied to this
interface is typical of the current stage of construction and usually migrates to a systems completion
approach later in the construction phase.

e Procurements are included in the schedule, although in such detail that BNI staff assistance was
required for us to identify them.

o The time relationship between engineering activities and their related construction activities is very
long, reflecting the funding limitations applied to construction.

o The EPC schedule was developed from the detailed and reasonable list of engineering deliverables.

Conclusions

e The schedule developed for the EPC activities contains critical paths that are reasonable and
achievable for the facilities on an individual basis. While there is no overarching critical path for the
entire WTP facility, early start dates can be determined by analysis of the “significant paths.”

e FElectrical commodity curves, showing lead of engineering release over construction installation and
construction installation over predecessor commodities, indicate a potential to improve the EPC
schedule by six to nine months.

o The WTP facility Level 4 schedules are too detailed in the out years (2011-2015). One activity,
scheduled to occur in 2011, has 20 days of duration. This type of micro-scheduling creates excessive
detail, which in turn leads to confusion, requires extra project controls effort to maintain, precludes
quick “what if” scenario analysis, and may create a false sense of accuracy.

o The funding constraints on the WTP have impeded work, especially on the LAW and LAB buildings.
Reducing some of the excessive durations and float will relieve some of these constraints. This will
improve confidence in the project schedule, and improve the risk levels assigned in the schedule
contingency analysis.
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3.3.4.2 Schedule Basis: Start-up and Commissioning

Objective
Verify that the process for scheduling start-up and commissioning activities has resulted in a schedule that
is complete, reflects a reasonable critical path, and is achievable with appropriate resource loading.

Methodology

Reviewed the start-up phase component and Primavera test schedules to understand test sequencing
and test completion rates with primary focus on system test completions.

Compared expected system test completion rates to system test completion rates achieved in the
commercial nuclear power industry.

Reviewed the commissioning test schedules to understand integrated test sequencing, test durations,
test failure contingencies, and transition between test phases.

Reviewed the WTP contract to understand contract specified operational requirements, test
requirements, and process test acceptance criteria.

Observations

The WTP start-up and commissioning schedule was developed through a logical sequencing of five

distinct test phases:

- Component Testing to ensure each component meets performance requirements.

- System Testing to ensure each system functions as designed, and applicable acceptance criteria
are met.

- Water flow testing to verify that the integrated systems at each facility meet design and functional
requirements under simulated operating conditions.

- Cold commissioning to verify that each facility will meet design requirements using non-
radioactive simulated feed.

- Hot commissioning to demonstrate the capability of WTP facilities to separate radioactive waste
into Low Activity and High Level streams followed by vitrification of each type of waste.

The level of component and system testing is extremely high, far exceeding the in process testing

experienced during nuclear power plant Start-ups (as shown in Figure 3-1). Test support

organizations, such as engineering and quality assurance, may have difficulty providing the needed

support. These levels will be appropriately reduced when the start-up schedule is refined.

Scheduled test durations are conservative for water flow runs, cold commissioning, and hot

commissioning.

Conclusions

The total planned project test duration with contingency is more than adequate to complete all
required testing.

Given the very aggressive test completion rate and expected system and equipment problems, the
proposed component and system test phase schedule will not be met.

The probability of meeting schedule is high for the water flow tests.

The probability of meeting schedule is high for the cold commissioning test phase.

The probability of meeting schedule is high for the hot commissioning test phase.

The overall duration from start of testing to completion of hot commission is achievable, as shown in
Figure 3-2.
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Figure 3-1 System Test Completions

35 600
30 — QOriginal Total (All Facilities)
New Total (All Facilities) - 500
25 —<— Original Staff
—=— New Staff 400
= n
9 -300 o
2 15 2
®
-200 £
- 100
-0
5 & 0 &£ L L XA %L L LAy
> 8 2 8 2 £ 382 3 2 £ 3 § 2
Date
Figure 3-2 Test Schedule for 3 Major WTP Facilities
ERT Assessment
Cold Hot
Component System Tests Water Runs  Commissioning Commissioning
(25.5 months) (2 months) (10 months) (8.5 months)
® *—o @ o
Original (EAC Schedule)
Cold Hot
Component System Tests Water Runs Commissioning Commissioning
(18 months) (3 months) (15 months) (8 months)
@ L @ @ @
| | | | |
0 10 20 30 40
Months

Page 24 of 48




Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

3.3.5 Job Hour Basis

The ERT evaluated job hour bases for construction, engineering, and start-up as described in the
following subsections.

3.3.5.1 Construction Job Hour Basis

Construction job hours include direct craft, craft indirects, and field non-manual as described in the
following subsections.

3.3.5.1.1 Construction Job Hour Basis: Direct Craft

Objective
Verify the process used for estimating the craft direct job hours and confirm the reasonableness of job
hour estimates, unit rates, and productivity factors.

Methodology

e Determined the credibility of the job hours, unit rates, and productivity factors.

e Compared to-go unit rate performance against reference projects.

e Conducted sample unit rate analysis using a drill-down approach on selected specific issues that
represented significant to-go scope or appeared to be questionable. The approach included a
determination of the consistency of definitions and completeness of cost components.

Observations

o In general, the piping and electrical unit rates were optimistic when compared to benchmark data and
to-date performance. The ERT selected piping and electrical commodities for review because they
represent the majority of the to-go scope, have the greatest degree of complexity, and contain the
greatest risk. The WTP project recognizes the risk associated with piping and electrical unit rates and
included significant contingency in the EAC.

e The ERT conducted high-level review of other accounts and found no significant concerns. The
resulting EAC appears to be adequate to cover the direct craft job hour scope.

e Bechtel corporate management has reviewed and concurred with the direct craft job hour estimates,
which adds credibility to the results.

Conclusion

The ERT confirmed that the job hour estimates, unit rates, and productivity factors are reasonable and
adequate to complete the project. The ERT has reflected its observations regarding piping and electrical
unit rates as confidence inputs to its contingency evaluation.
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3.3.5.1.2 Job Hour Basis: Indirect Craft

Objective
Verify the process used for estimating the craft indirect job hours and confirm the reasonableness of job
hour estimates for the to-go scope.

Methodology

e Determined the credibility of the job hours, unit rates, and productivity factors.

e Compared to-go unit rate performance against reference projects.

e Conducted sample unit rate analysis using a drill-down approach on selected specific issues that
represented significant to-go scope or appeared to be questionable. The approach included a
determination of the consistency of definitions and completeness of cost components.

Observations

The to-go indirect craft labor appears low when compared with project experience and reference
benchmark data. The to-date ratio to direct job hours is 41 percent and the to-go ratio is 24 percent for an
overall EAC ratio of 28 percent.

Conclusion

Although ERT has high confidence for the process used in the development of the to-go indirect craft job
hours, ERT concluded that the resultant EAC job hours are not adequate to complete the project. The
ERT recommends that in the 490 EAC BNI should revise the ratio of indirect craft labor relative to direct
craft labor for the to-go ratio to be 30 percent, which is a cost impact of roughly $40 million (800,000
hours). This should occur after resolution of the direct job hour accounts. The ERT has reflected its
observations as a direct adjustment in its contingency evaluation.
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3.3.5.1.3 Job Hour Basis: Field Non-Manual

Objective
Verify the process used for estimating the field non-manual job hours and confirm the reasonableness of
job hour estimates for the to-go scope.

Methodology

Reviewed the job hours, unit rates, and productivity factors.

Compared to-go unit rate performance against reference projects.

Conducted sample unit rate analysis using a drill-down approach on selected specific issues that
represented significant to-go scope or appeared to be questionable. The approach included a
determination of the consistency of definitions and completeness of cost components.

Reviewed field non-manual hours relative to total craft hours for the to-date and to-go scope. The
approach included a determination of the consistency of definitions and completeness of cost
components.

Observations

The process and methodologies for estimating field non-manual job hour scope are consistent with
BNI standards and are appropriate for the WTP Project. BNI functional management has reviewed
and concurred with the field non-manual job hour estimates, and this review adds credibility to the
results. In addition, the project incorporated the Red Team comments as a late adjustment item,
which brought the estimate more in line with the appropriate benchmarks.

The to-go field non-manual job hours are low when compared to the to-date performance and
reference benchmark data, as noted during Red Team reviews.

Conclusion
The ERT has high confidence in the process used in the development of the to-go field non-manual job

hours and the resulting staffing plan in the EAC. The increased to-go field non-manual job hours
resulting from the Red Team recommendation (included as late adjustment in the 626 EAC) are necessary
to complete the project.
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3.3.5.2 Job Hour Basis: Engineering and Home Office

Objective
Establish the reasonableness of Engineering and Home Office job hours.

Methodology

e Reviewed estimates and staffing plans.

e Reviewed oversight and functional management involvement.
e Reviewed the use of historical data.

Observations

e The method used to develop the job hour basis for engineering design, start-up support, and home
office support is technically sound and follows standard industry practice. WTP developed a detailed
list of deliverables, reviewed percent complete, identified planned and potential revisions, and applied
historical data to the individual items. The initial list of deliverables (drawings, data sheets,
specification, etc.) was developed from the list inherited from the previous contractor. This list was
reviewed and modified by BNI personnel including the chief engineer and each discipline. When the
list was complete, the hour estimate was developed by the chief engineer and each discipline using
data from other BNI projects. The schedule was force-fit based on the end date of the project. The
staffing levels were then developed from the schedule and hours estimate.

e To-go hours were based on progress to date. Standard BNI tools are used for engineering,
procurement, and construction. The project has formal procedures to define percent complete for
engineering based on development of the deliverables or the issuance of bid packages or contracts.
Additionally, checklists were used to re-evaluate engineering deliverables for planned revisions.

e The development of department hours for the EAC received a significant level of management
review. The involvement of the manager of engineering, chief engineers, and their support staffs in
the development of EAC began around September/October 2004. There were three estimate phases:
ETC — WTP Management, the April 2005 EAC, and the 626 EAC. The chief engineers provided
oversight for development of the ETC.

e The scope of the ETC encompassed the appropriate considerations.

- Identified to-go scope by engineering discipline.

- Included design deliverables and engineering procurement activities.

- Estimated to-go hours by IFC (Revision 0) and anticipated revisions.

- Estimated number of revisions and unit rates based on history.

- Developed discipline-specific to-go job hour summaries and unit rates.

- Identified inter-discipline drivers/gaps multi-discipline review sessions.

- Adjusted ETC and identified reduction opportunities.

- Developed bottoms-up estimates with focus on the Pareto Principle (80/20).

- Defined “level of effort support to” functions (construction, startup, and commissioning).
- Provided rough order of magnitude estimates for RGM and HPAV.

Conclusion
The job hour basis for engineering and other departments is reasonable and well documented and was
developed using appropriate data from other jobs as well as to-date experience.

Page 28 of 48



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

3.3.56.3 Job Hour Basis: Start-up and Commissioning

Objective
Determine confidence in the methodology and assumptions used in the start-up and commissioning job
hour estimates and staffing levels of the EAC.

Methodology

e Reviewed background documents and formulated questions and areas of concern.

e Received briefings and additional backup materials from appropriate project personnel.

e Compared information received to industry data and standards as well as ERT experiences.

Observations

o The C&T staffing required to support the development of procedures, development and
implementation of training, maintenance, and all functions that support and include operations, will
peak at approximately 800 personnel.

e The Project has developed a recruiting strategy to select personnel that have previous Operating and
Maintenance experience, either from the Navy nuclear program, commercial nuclear utility industry,
or other nuclear facilities within the U.S.

o The training program developed by the Project is well thought out with an appropriate amount of
classroom training as well as on-the-job-training for both Operations and Maintenance personnel.

e The Project used a “graded” approach by classifying training modules based on their complexity, risk,
and frequency in operating a system. The ERT believes this approach has validity, and concurs that
the estimated hours are reasonable to get the procedures through final approval.

o The start-up testing group has a greater staffing demand as the component and system testing period
is much shorter.

e Recruiting and training WTP operators and maintenance personnel will be very challenging. The
Project plans to recruit the majority of their operators and maintenance personnel within about an
eighteen-month window (approximately 25-30 persons per month). The nuclear industry currently
has difficulties finding experienced replacements for personnel retiring or changing jobs. At the time,
WTP will need their staff, the nuclear utility industry will be near a crisis level in replacing
experienced personnel that joined the nuclear industry in the 1970s and early 1980s.

o The current staffing plan assumes the WTP staff level will peak at hot commissioning and drop to a
token few shortly after the hot demonstration runs are completed. This adds an additional challenge,
as the recruiting will be for a short-term assignment rather than a long-term career opportunity.

Conclusion

e Job hours for start-up and commissioning are probably understated. Recruitment of the WTP
operating and maintenance staff cannot be accomplished within the time frame currently proposed by
the project. Industry resources will be critically short at that time and a longer time will be required
to recruit and train the staff. The probability of recruiting a substantial number of the staff with
nuclear experience is very low, given both the industry demand as well as the short term of the
engagement. Therefore, taking credit for the experience factor in the development of procedures,
training programs for maintenance and operations and the simplicity of training and procedure details
is not a credible assumption.

e To meet its personnel needs, WTP will need to begin staffing at least two years earlier than planned,
work with community colleges to develop new talent, and create incentives to retain those hired for
the duration of the assignment.
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3.3.6 Labor Cost Basis

The ERT evaluated labor cost bases for craft, field non-manual, engineering, and start-up as described in
the following subsections.

3.3.6.1 Labor Cost Basis: Craft

Objective
Validate the methodology and results in 626 EAC for craft labor composite cost per hour and resultant
labor cost.

Methodology

e Reviewed the source documents of individual craft bulletins obtained from Labor Relations.

e Reviewed the worksheet model built by construction Project Controls personnel for calculation of the
composite labor cost per hour for each category of work. The worksheet covered the development of
the composite labor cost per hour for all the direct accounts as well as the distributable craft accounts.

e Reviewed the basis for all the inherent assumptions.

Observations

o The worksheet model is a logical process for developing the composite craft labor cost per hour. The
model accounts for all cost components in the correct sequence to generate an overall cost per hour by
category of work.

e The EAC to-go escalation rates for craft labor are considered compatible with the to-date experience.
As a separate exercise, actual craft wage bulletins were evaluated for the past three years to compare
the escalation to-date relative to the to-go projections.

e Labor costs have a chance of being higher if the assumed high percentage of apprentice utilization is
not achieved. Labor costs have a chance of being lower if the percentages of overtime and second
shift is less than assumed.

Conclusions

e The process of developing the labor cost is valid for the EAC. The extension of craft hours to craft
labor cost is performed correctly. The percentages utilized for future escalation of craft labor costs
are considered appropriate.

e Overall, the resultant labor cost is reasonable for the estimated craft hours.
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3.3.6.2 Labor Cost Basis: Field Non-Manual

Objective
Validate the methodology and results in 626 EAC for field non-manual labor composite cost per hour and
resultant labor cost.

Methodology

e Reviewed payroll data for actual salary paid for each salary classification and application of the
forward pricing rates for payroll additives, overheads and General and Administrative (G&A),
including Facilities Capital Cost of Money (FCCM) charges.

e Reviewed the mix of BNI salary grades within salary classifications for the to-go scope.
Reviewed the non-manual staffing plans and salary classifications for each position.

e Compared the actual composite costs per hour to the composite rates utilized in the EAC.

Observations

e The process is logical and all the factors were applied in the correct manner.

e BNI’s application of current actual salaries includes an inherent assumption that the to-go mix of
individual salaries is similar to the current mix. After consulting with WTP project control personnel,
the ERT concurs that reasonable assumptions were made for the 626 EAC.

Conclusion

The process and results of developing the field non-manual to-go composite cost per hour are valid for the
EAC. The extension of to-go non-manual hours for to-go labor cost is performed correctly. EAC
summaries for field non-manual labor cost are valid and reasonable. The to-go composite rates are based
on current experience.

3.3.6.3 Labor Cost Basis: Engineering and Other Departments

Objective
Validate the methodology and results in 626 EAC for Engineering and other departments labor composite
cost per hour and resultant labor cost for both BNI and WGI personnel.

Methodology

e Reviewed payroll data by department, for actual salary paid by salary classification and application of
the FYO0S5 forward pricing rates for payroll additives, overheads and G&A, including FCCM charges.

e Reviewed the mix of BNI salary grades within each salary classification as appropriate for the to-go
scope.

e Reviewed the staffing plans by department and salary classifications for each position.

e Compared the composite costs per hour based on actual salary data to the composite rates utilized in
the EAC.

e Validated the process of extending the estimated hours to-go by the to-go composite cost per hour and
of summarizing to various EAC sections.

Observations

e The process is logical and all the factors were applied in the correct manner.

e BNI’s application of current actual salaries includes an inherent assumption that the to-go mix of
individual salaries is similar to the current mix. The actual data also included overtime, liability, and
workers compensation costs. ERT concurs that reasonable assumptions were made for the 626 EAC.

Conclusion

The process for developing the labor cost and the resulting values are valid for the EAC. The extension
of non-manual hours to labor cost is performed correctly. EAC summaries of engineering and other
department costs are valid. The to-go composite rates are based on current experience.
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3.3.6.4 Labor Cost Basis: Start-up and Commissioning

Objective
Validate the methodology and results in the 626 EAC for Start-up and Commissioning labor composite
cost per hour and the extended labor cost for both BNI and WGI personnel.

Methodology

Reviewed the basis and methodology used in the development of the EAC composite cost per hour.
Reviewed payroll data by department, for actual salary paid by salary classification, and application
of the forward pricing rates for payroll additives, overheads and G&A including FCCM charges.
Reviewed the staffing plans and salary classifications for each position. Reviewed the mix of BNI
and WGI salary grades within each salary classification as appropriate for the to-go scope.

Compared the composite costs per hour based on actual salary data (where available) to the composite
rates utilized in the EAC.

Validated the process of extending the estimated hours to-go by the to-go composite cost per hour and
summarization to various EAC reporting sections.

Observations

The process is logical and all the factors were applied in the correct manner.

For WGI personnel, due to confidentiality of the rate basis, composite rates per hour were provided.
These rates have been reviewed by the Defense Contract Audit Agency (DCAA) for validity.

The conversion of start-up hours to staffing levels needs to consider the extended work week that is
typically worked during plant start-up activities. The EAC assumes a normal 40 hour work week for
start-up activities.

The composite cost per hour for Start-up personnel is considered low by approximately $10.00 per
hour. The EAC assumes that adequate supply of experienced personnel will be available to staff this
project on a regular 40-hour work week and without payment of per-diem rates. No allowance for
signing bonuses or salary uplifts has been included to attract this experienced staff. This gap has been
considered in the ERT contingency assessment.

The EAC includes reduced effort for procedure writing and the amount of training required for the
personnel based on the assumed skill set. education, and experience level for the operations staff.
Based on the ERT’s comments in Sections 3.3.4.2 Schedule Basis and 3.3.5.3 Job Hour Basis, BNI
needs to re-evaluate this assumption and adjust costs accordingly.

Conclusions

The process of developing the labor cost should be revisited for the 490 EAC. The extension of
department hours to labor cost is performed correctly; however, the limited amount of actual cost
history for start-up personnel should not be used as the starting point for calculations. Estimates
should model anticipated factors such as salary guidelines, overtime, and extended work weeks.

The ERT estimates that the start-up and commissioning costs for the contract are understated by
roughly $130 million. The estimate includes the understated labor hours discussed in Section 3.3.5.3,
as well as labor rates necessary to attract personnel with the required skill set for operations.
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3.3.7 Material and Subcontract (M&SC) Cost Basis

The ERT evaluated material and subcontract costs for direct costs, indirect costs, and Start-
up/Commissioning as described in the following subsections.

3.3.7.1 Material and Subcontract Pricing Basis: Directs

Objective

e Validate the methodology for pricing of permanent plant equipment and bulk commodities.
e Confirm that the appropriate BNI corporate procedures are being followed.

e Validate prices in the EAC cost summaries and confirm their reasonableness.

Methodology

¢ Reviewed the BETK estimate details for pricing basis of awarded and un-awarded scope.

e Selected major equipment items for detail review of pricing basis.

e Reviewed equipment pricing basis for vendor representatives, spare parts, design costs, testing or
documentation requirements, bonuses/liquidated damages and other common cost items for final as-
built EAC.

¢ Reviewed estimate of backcharges.

e Reviewed project’s commitment to small businesses and minority owned companies.

e Reviewed bulk commodity composite unit price development.

e Validated the process of extending the quantity and unit price for equipment, material, and
subcontracted items.

e Verified EAC to-date costs match accounting data.

Observations
e BNI used an appropriate process to price permanent plant equipment and bulk commodities.

- Equipment and bulk commodities were priced appropriately, except for allowance for escalation
to the forecast cutoff date, backcharges, and field material requisitions.

*  The escalation from date of a commitment to current EAC cut off date was omitted from the
EAC. The magnitude of the omission is approximately $10 million. It is addressed in Section
3.3.8 (Escalation Basis).

*  Allowances for uncollectible backcharges may be understated in the EAC. The project is
currently re-evaluating the procedure to resolve vendor site access for any remedy actions.

= The to-date cost for field material requisitions (FMRs) relating to permanent plant materials
is just over $9 million. This includes $2 million that has been included in the 626 EAC. The
balance of the to-date and all of the to-go FMRs will be addressed in the 490 EAC.

- The EAC cost basis for the melters is valid for the project scope, including allowances for seismic
modifications.

- WTP pricing per linear foot for electrical raceway bulk commodities was in all cases less than the
values for new nuclear generation plants currently being estimated.

- Vendor representatives’ costs are included in multiple areas of the EAC. The estimate of more
than $16 million was based on a previous estimate completed several years earlier and not
estimated for each individual purchase order.

- Commodity forecasts are prepared when Engineering is 40 percent complete and again when
engineering is 80 percent complete for the respective commodity.

- Design allowances and cost allowances beyond the current defined scope are excluded from the
direct materials and subcontract pricing, but considered with pricing risk in contingency
assessments.

Conclusion

The pricing basis reflected in the EAC is generally valid and reasonable. It is supported by the project
specific commitments and current vendor pricing. The extension of unit costs is correctly applied and
summarized to various EAC cost summaries.
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3.3.7.2 Material and Subcontract Pricing Basis: Indirects

Objective
Validate the methodology for pricing of indirect costs. Confirm that the appropriate procedures were
followed. Validate prices in the EAC cost summaries.

Methodology

Reviewed to-date expenditures.

Selected major subcontractor material requisitions, specifications, and purchase order data to review
for consistency and validity in the EAC.

Selected several commodity items to investigate details of component build-up, source of pricing, and
development of the composite to-go unit costs.

Verified that the to-date costs in the EAC match the accounting records.

Reviewed the basis for the methodology and for pricing commodities that are tied to craft hour.
expenditures, bulk quantity installations, schedule duration, or single/one time expenditures.
Reviewed the charging practices to assure cost was coded appropriately.

Reviewed the basis for the “surplus” credit taken in the EAC.

Observations

The to-date costs balanced to the EAC values, and the items cost coded to the small tool account are
valid.

The EAC estimate for both small tools and consumables is consistent with historical values. The
analysis was conducted on a dollar per craft job hour basis. Small tools may be somewhat
understated, but by an insignificant amount in the context of the overall EAC.

The EAC included a credit for salvage value of $17.1 million for scaffolding and construction
equipment/large tools. The value for equipment and tools is $16 million and has been approved by
the DOE to be included in the EAC. This is the same value as in the 2001 approved budget.

BNI used appropriate processes to price the indirect costs.

Quantity related “design growth allowances” are included in contingency and not in the detailed
accounts. No additional allowances for construction indirects are linked to the direct craft hours.

Conclusion
The pricing basis reflected in the EAC is generally valid and reasonable. Project specific commitments

and current vendor pricing support the estimate. The WTP estimate compares appropriately to
benchmark data.
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3.3.7.3 Material and Subcontract Pricing Basis: Start-up and Commissioning

Objective

Validate the methodology and confirm the reasonableness of the results in 626 EAC for material and
subcontracts costs for start-up and commissioning. Confirm that the appropriate BNI corporate
procedures are being followed.

Methodology

e Selected major commodity items to investigate details of component build-up, source of pricing, and
development of the to-go costs.

e Reviewed the division of responsibility between construction and start-up.

Observations

o The division of responsibility between construction and start-up appears appropriate. As an example,
construction has responsibility for hydro testing and start-up is responsible for flushing.

o The EAC includes an allowance of $21 million in commissioning spare parts to be transitioned to the
operator in 2015. The estimate is based on 25 percent of the total spares estimate.

e The WTP project performed a bottoms-up estimate for the top 20 accounts which equates to
approximately 50 percent of the EAC costs for this element.

o The ERT reviewed the following accounts:

- Vendor representatives — The start-up/commissioning estimate for vendor representatives is $6.3
million to support the testing program.

- Fuel oil — At peak, 42,000 gallons per day will be required, resulting in 7 to 8 truck deliveries per
day (the on-site storage tank has a several day inventory which assures an undisturbed testing
sequence).

- Simulant -BNI’s assumptions associated with the use of simulants appear to be very conservative.
= Quantities and price of simulants are very high based on the allowable flow-through design

rates and the time allowed for cold commissioning. The cost estimate for simulants has used
both the glass production quantities as well as the simulant quantities to develop the total
simulant costs. This methodology is difficult to follow and needs to be recalculated using the
simulant quantities throughout the calculations. The project has also used reagent grade
chemical prices for the simulant mixture. Industrial grade chemicals can be used for the
stimulant, which are orders of magnitude less in cost than the reagent grade chemicals.
However, if the DOE requires BNI to test chemical operations of the facility with the
simulant or test a wider range of bounding conditions with the simulant, the quantity and cost
of the simulant would increase. This potential for cost impacts from multiple simulants
and/or multiple simulant runs has been captured in TPRA line item WTP-PRJ-037.

e Measuring and Testing Equipment (M&TE) - Because all the M&TE is leased, this element was
estimated by individual component based on the required duration to support the testing program.
Each vendor is responsible for equipment calibration and for keeping an inventory of state-of-the-art
testing equipment due to the rapidly changing technology.

e Spare parts were based on the annual expenditures at DWPF and factored for the size and complexity
of WTP. This approach appears appropriate.

Conclusions
o The pricing basis reflected in the EAC is valid and supported by the project specific commitments

and current vendor pricing, except for the simulants, which appear to be overstated by an amount in
the order of $10 million.
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3.3.8 Escalation Basis

Objective
Verify escalation basis.

Methodology
Review 626 EAC costs and escalation rates and escalation procedure.

Observations

e The 626 EAC included $547 million for escalation. The annual escalation rates differ over time and
for resource, generally in the 2.5 percent to 4.0 percent range.

o BNI used appropriate processes and tools to develop escalation forecasts and apply such to the
appropriate project costs, including COBRA software and BNI-developed spreadsheets.

e The following refinements would enhance the credibility of the escalation forecast:

- Escalation in the 626 EAC was embedded in the “price term” of the estimate and not listed as a
separate, identifiable amount. At ERT’s suggestion, BNI restructured its BecRAC cost
contingency model so that escalation could be modeled as a separate term. In doing so, we
determined that $88 million of the $547 million was escalation on contingency.

- Escalation in the 626 EAC was compounded monthly. ERT’s analysis shows that this overstates
the effect of annual escalation by approximately $8 million.

- Commitments made prior to the 626 EAC were not escalated before use in the detail estimate.
ERT estimates that this practice led to an understated amount is in the range of $10 million.

- Based on new forecasting data for equipment, material, and craft labor escalation rates acquired
by BNI during ERT’s review, ERT recommends an escalation increase of $106 million.

o The 626 EAC did not show the WTP’s history with escalation, specifically forecast rates versus
actual rates. Some historical data specific to the WTP Project would provide a useful benchmark of
the credibility of the escalation included in the EAC.

Conclusions

e BNI’s escalation processes and tools are appropriate, however, ERT believes some of BNI’s input
data to those processes are overly optimistic.

e An additional $108 million should be added to the EAC for escalation adjustments. See Figure 3-3.

Figure 3-3 Chronology of ERT Escalation Changes

626 EAC Escalation $547M
1. Monthly vs. annual compounding issue -$88 M
2. Commitments prior to Dec 2005 issue +$10 M
3. Application of new escalation rates +$106 M
ERT Recommended Escalation $655 M
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3.3.9 Assumptions, Exclusions and Qualifications

Objective
To determine if the EAC is bounded properly by its assumptions, exclusions, and qualifications.

Observations

e The assumptions, qualifications, and exclusions defined in the 626 EAC are generally consistent with
acceptable estimating practices. Noteworthy boundary assumptions include:

- DOE’s and regulatory agencies’ agreement with design authority cases for seismic, HPAV, and
fireproofing.

- One operational readiness review.

- DOE’s agreement to support sequential commissioning.

- Retention of critical skills through temporary reassignment.

- Fire protection requirements for structural steel remain unchanged.

e Ofthe BNI EAC assumptions, qualifications, or exclusions, the ERT only disagrees with two.

- Assumption: Sufficient qualified personnel will be available to meet staffing needs at the hiring
rate required to support the 626 EAC Startup and Commissioning staffing plan. As discussed
further in Section 3.3.5.3, the nuclear industry currently has difficulty finding experienced
replacements for personnel retiring or changing jobs. At the time WTP will need staff, the
nuclear utility industry will be facing a near crisis in replacing experienced personnel.

- Assumption: No additional work is estimated for any flowsheet modification required to align
operations research tank utilization and steady state models with final design. BNI’s assumption
concerning the results of the external flowsheet review has proven invalid. The EFRT identified
17 major issues and 14 potential issues, all of which have been addressed by BNI. BNI included a
$200 million TPRA item for resolution of the EFRT issues. Analyses prepared during the ERT
review indicate that $150 million ($87 million for base scope and $63 million for EPCC
contingency) of this TPRA item actually belongs in the base scope of the BNI contract.

Conclusions

¢ Except as noted above, the identified assumptions, qualifications, and exclusions appropriately bound
the 626 EAC.

o The project needs to address several assumptions in the start-up and commissioning area, especially
as they relate to staffing and the availability of qualified personnel to support the schedule. The
project also needs to review whether the EFRT’s recommendations affect current project scope and
associated boundaries. The 490 EAC must reflect the cost to address issues raised by the EFRT.
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3.4

Funding Compliance

Objective
Verify that BNI has complied with the time phasing of the funding with the requirements of DOE Letter
05-WTP-175, dated 18 August 2005.

Methodology

Reviewed applicable contract requirements and DOE letters related to funding.

Reviewed the execution plan as the underlying driver of funding.

Confirmed assumptions that bound the ERT’s analysis of funding. The ERT limited its review to the
DOE’s guidance as of 18 August 2005, which provides guidance of project funding of $626 million
for fiscal 2006, and $690 million per year thereafter. The funding scenario of $490 million included
in DOE Letter 05-OPA-13275 dated 23 November 2005 is not part of the scope of the ERT.
Analyzed escalation basis and application to understand its impact on the funding forecast.

Observations

BNTI’s constrained funding scenario does not specifically follow DOE’s direction that “priority will be
placed first on progression of the LAB, LAW, and BOF; followed by the progression of PT and HLW
design and engineering, and lastly on construction of the latter two facilities.” The schedule, and
hence the funding profile, is based on the curtailment of the LAW and the LAB for two years while
BNI focuses on completing the design of the PT and HLW facilities.

BNI’s time phased funding forecast reconciles to the time phased estimated cost to complete. The
ERT selectively sampled various detail level data and determined that the data used as the cost basis
for the funding scenario appropriately rolls up to the total project level.

BNI’s time phased funding forecast includes estimated costs for contingencies within the contract
work scope. The ERT believes that inclusion of this contingency in the EAC is appropriate.

BNTI’s time phased funding forecast does not include an estimate for fee. The funding profile should
include BNI’s best estimate of fee so that DOE can budget appropriately.

The DOE funding limitation of $690M per year is not adjusted for escalation, having the effect of less
real dollars each year to advance the schedule.

BNI has “fenced” funds estimated for termination costs and does not utilize them for contract
performance. BNI included an estimate for termination costs in Volume I Table 7-4 Project Funding
Profile. The Termination Liability estimate was developed appropriately using BNI’s standard
approach that addresses outstanding purchase orders, subcontracts, labor, relocation costs, leases, and
travel. The ERT concurs that a funding profile should be accompanied by an estimate of termination
costs; however, the ERT does not believe that the amount of available funds for termination should be
decremented from the funds available for contract performance. The ERT understands that BNI’s
position is based on the Limitation of Funds clause (contract Section I, Item 1.66 — FAR 52.232-22
Limitation of Funds). ERT members conducted informal conversations with Department of Defense
contracting officers and spoke with the DOE WTP Deputy Program Manager on the subject of
funding for termination costs. These conversations led the ERT to believe that should the
government decide to terminate the contract for convenience, additional funds would be obtained
from different funding sources to execute such an action. Further, the ERT believes that termination
for government convenience, should it occur, would be known by government executives several
months before contractual direction is provided. And finally, the notification requirement in the
Limitation of Funds contract clause (60 days prior to reaching expenditure of 75% of the authorized
funds) is designed for the government program office to evaluate whether additional funds will be
available or a termination for convenience action should begin. This notification activity places the
burden on the government to assess its future course of action and take the appropriate steps. The net
effect is that the government will be required to come up with the funds to appropriately terminate a
contractual effort if that course of action is chosen by the government. Accordingly, the ERT
believes that BNI should plan its contractual work based on all available contract funding, which
would free up $55-88M of funds per year in the critical FY2006-2009 timeframe. Finally, the ERT
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recommends that the DOE get a legal opinion concerning the source of termination funds and work
with BNI to implement an agreeable contract arrangement.

BNTI’s funding profile assumes that funds can be “carried over” from year to year. The DOE Deputy
Program Manager confirmed that no time limitations apply to the WTP Project funds.

BNI’s funding profile total does not reconcile with the total EAC value. The BNI funding profile
includes annual funding of $690 million through 2017, which totals $11.3 billion. The total value of
BNI’s EAC is $8.9 billion. BNI should estimate when the funding ramps down in the funding profile,
and the total funding amount should equal the total EAC amount (including all costs and fee).
Ambiguity exists regarding control over contingency funds. The ERT noted that DOE has separate
line items in the WTP FY 2007 budget request for construction contingency ($453 million) and
technical and programmatic risk ($100 million). Discussions with BNI staff indicated that the
construction contingency funds amount equates to the amount in BNI’s management reserve. These
funds should be the domain of BNI for in-scope work. The technical and programmatic risk funds
should be the domain of DOE and used to fund overruns or work that is not in BNI’s contract scope.
WTP staff indicated that, in the spirit of collaboration, the contingency funds were jointly managed
by DOE and BNI. While it is important for both parties to work together, separation of control of
these contingencies is critical for effective contract management. Figure 3-4 depicts the differences
and relationships of the DOE budget/funding process and the contractor’s internal budgeting process.
DOE’s FY 2007 budget request contains significantly less Technical and Programmatic Risk
contingency than is necessary to complete the WTP. The DOE has requested $100 million for
technical and programmatic risk while the EAC review indicates that $1 billion is a more realistic
estimate. The ERT anticipates that DOE will have difficulty maintaining such a large contingency in
the Congressional budget process each year, and it will be a challenge for DOE to find an acceptable
means to secure and keep contingency funds in the annual funding process.

Conclusions
BNI’s funding profile shown in the 626 EAC, Volume 1. Table 7-4 fits within the constrained funding

profile directed in DOE letter 05-WTP-175 dated 18 August 2005. The underlying schedule, estimated

costs to complete, time phasing of costs, and contingencies appear to provide an appropriate basis for the
constrained funding profile.

Figure 3-4 Risks and Contingencies in the DOE and BNI Budgeting Processes

DOE 2007 Budget Request
Technical
Programmatic Design/Construction Design/Construction
Risk Funds Contingency
$100M $5,781M $453M
Funds out-of-scope Funds on-going work

work and/or cost
overruns

BNI WTP Contract

Performance Measurement Baseline Management Reserve
Definition — Budget controlled by the
Definition — Budgets distributed to Contractor Program Manager for future
performing organizations to accomplish distribution to performing organizations to
the contract statement of work. accomplish tasks within the contract
statement of work.
Contractor Estimate
BAC Technical Risks Contingency
» Technology/unit * Incorrect estimating
BCWS operations do not assumptions
petionlasices anedyips Estimate Variances
* Oversights/errors
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3.5 Risk Assessment

3.5.1 Cost Risk: EPCC

Objective

Assess the BNI EPCC cost contingency risk model for reasonableness and restructure as necessary; and
input its own data for independent runs reflecting confidence in the underlying elements of the reviewed
EAC. EPCC cost quantification of this risk determines the contingency required to complete the project.

Methodology

Reviewed the existing BNI Cost Contingency Model in the 626 EAC.
Identified risk terms and variables in that model and assessed confidence levels.
Ran BecRAC with ERT team data and interpreted results.

Adjusted model after consultation with BNI team and reran as necessary.

Built EAC contingency.

Observations

o The 626 EAC contains a $115.6 million allowance for contractor technical risk.

o The 626 EAC contains an EPCC cost contingency of $812 million, which represents a 16 percent
contingency on to-go costs.

e BNI, in accordance with standard DOE policy, selected an 80 percent confidence level as the basis for
determining EPCC cost contingency.

e The 626 EAC uses a BNI-proprietary tool, BecRAC, to model risks based on Monte Carlo simulation
techniques. It uses appropriate methodology.

o The EPCC cost risk is modeled in five categories: the project functions of engineering, construction,
startup & commissioning, and shared services, plus “late adjustments.” These categories are
developed for each of the five WTP facilities (Pretreatment, LAW, HLW, Lab, and BOF).

e The EPCC cost risk model is based on input from 416 individual ‘terms’ based on WBS cost
elements. The terms used in this modeling constitute all the significant parts of the WTP project.

The WTP team prepared guidelines for consistency in assessment of confidence ratings.

e The contingency model utilized one set of probability distributions for quantity, productivity, and
pricing variables.

o There are a number of adjustments that should be made to the model, discussed below.

Conclusions

e The contractor technical risk allowance is reasonable.

e The BNI 626 EAC Cost Contingency Model is overly optimistic. The confidence levels used in the
626 EAC cost contingency model are overly optimistic, which in turn make BNI’s $812 million
estimate overly optimistic. As shown in Figure 3-5, 44 percent of BNI’s self-assigned ratings fell in
the “high confidence” range. This is not credible for such a large, long-duration project. ERT’s
judgment is reflected in Figure 3-7.
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Figure 3-5 BNI’s Confidence Level Ratings in 626 EAC EPCC Cost Risk Model

Risk Model Variables %
High confidence 444 44%
High-medium confidence 238 24%
Medium confidence 276 27%
Medium-low confidence 41 4%
Low confidence 12 1%
1,011 100%

ERT proceeded to make adjustments to the EPCC Cost Contingency model as noted below and
summarized in Figure 3-6:

e Model Fixes

- The BNI 626 EAC cost contingency model includes a post award allowance. ERT removed this
variable because it duplicates the pricing variable. The result is a decrease in the contingency
amount of $55 million, Model Adjustment 1.A.

- The 626 EAC model includes a productivity variable for level of effort (LoE) resources. Because
those resources are directly tied to labor hours, ERT eliminated the LoE productivity variable to
avoid double-counting. The result is a decrease in the contingency amount by $13 million, Model
Adjustment 1.B.

- The 626 EAC model does not model shared services in a detailed manner. ERT introduced two
variables, quantity and price, as risk variables for shared services. ERT assigned “high
confidence” ratings to both variables throughout the estimate except for project controls. ERT
also introduced a different distribution for the quantity variable in the LoE category. These two
adjustments added $60 million to the contingency amount, Model Adjustments 1.C and 1.D.

e Assessment Fixes

- Equipment quantity terms are rated by BNI inconsistently. Because equipment quantity is based
on detailed design, including modeling, ERT believes that quantity could be assigned a “high
confidence” level. Similarly, certain bulk materials had inconsistent pricing risk ratings. The
variable “price” for pipe in one building was sometimes rated at a different confidence level than
the same type of pipe in other buildings. ERT harmonized those price variables to a consistent
risk rating. The result of these two adjustments is an increase of $8 million, Model Adjustments
2.A and 2.B.

e Application of ERT’s own confidence judgment

- After review of the 626 EAC estimate and backup documentation, and interviews with WTP
project personnel, the ERT team applied its own judgment to the 626 EAC risk model. One
adjustment was to distributable craft labor, as discussed in Section 3.3.5.1.2 of this report. It
accounted for an increase of $19.9 million in the cost contingency, Model Adjustment 3.A.

- The 626 EAC model had one global variable probability distribution for all three of types of
variables: quantity, productivity, and price. ERT defined and implemented three different
probability distributions for those three variables (see Figure 3-7), resulting in a $173 million
increase. See Model Adjustment 3.B.

- Following the analytical cost contingency modeling, ERT determined that the model adjustments
for the integrated water runs, cold commissioning, and hot commissioning were overstated for
start-up and commissioning. Accordingly, ERT reduced the cost contingency by $23 million,
Model Adjustment 4.A.

Recommendation
e The EPCC Cost Contingency should be raised to $982 million, representing 20% of to-go costs. This
returns the EPPC Cost Contingency to an 80% confidence level.
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Figure 3-6 EPCC Cost Contingency Adjustments
(All costs in $ millions)

626 EAC

Recommended changes

Total Contingency

BNI Model Result $812M
1. Model Fixes
A. PA allowance -$55M
B. Eliminate LoE productivity variable -$13M
C. Two new Support Services variables +$60M

D. LoE quantity variable distribution

included in 1.C

2. Assessment Fixes

A. Equipment terms included in 2.B
B. Harmonize pricing +$8M
3. ERT confidence judgment
A. Distributable labor +$20M
B. Add 3 variable distributions +$173M
4. ERT Late Additions
A. Commissioning schedule -$23M
Total after all adjustments $982M

Figure 3-7 ERT’s Proposed Three Variable Probability Distributions

ERT’s Proposed Quantity Risk Levels

10% 25% 50% 75% 90%

High 98 99 100 106 110
MH 97 99 100 110 115
Medium 96 98 100 114 123
ML 95 98 100 119 134
Low 94 97 100 126 148

ERT’s Proposed Price Risk Levels

10% 25% 50% 75% 90%

High 98 99 100 109 115
MH 97 99 100 114 123
Medium 96 98 100 120 135
ML 95 98 100 128 151
Low 94 97 100 138 171

ERT’s Proposed Productivity Levels

10% 25% 50% 75% 90%

High 90 95 100 112 125
MH 89 95 100 116 135
Medium 88 94 100 123 150
ML 87 94 100 133 170
Low 86 93 100 146 195
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Figure 3-8 EPCC Cost Contingency vs. Probability of Overrun

Contingency Contingency

($1000) (%) 20% Contingency

o5 _| at 80% Confidence

80% probability of cost underrun
$982,000 20

15+

50% probability of cost underrun
$584,000 10

0
I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100

Probability of Cost Underrun
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3.5.2 Schedule Risk

Objective
Assess the BNI schedule risk model for reasonableness. Assess the probabilistic risk model and the
means by which any time contingency is converted into monetary value.

Methodology

Reviewed the existing BNI schedule risk model in the 626 EAC.

Identified the risk terms and variables in that model and assessed confidence levels.
Ran the BNI schedule model with ERT team data and interpreted results.

Based on discussions with BNI team, adjusted model and reran as necessary.

Built EAC schedule contingency.

Observations

BNI uses Primavera Project Planner software to model the project schedule and Pertmaster to model

the schedule risk. Pertmaster links to Primavera.

BNTI’s schedule risk model contains 400 high-level activities representing critical and near-critical

activities. It assumes six points of float fixity: engineering complete; construction complete for PT,

HLW, LAW, and Lab; and contract complete.

All schedule activities in the BNI risk model were restricted to one finish-to-start relationship with

another activity. No start-to-start, finish-to-finish or multiple relationships were permitted.

Confidence levels were assigned by BNI facility superintendents and functional managers.

The 626 EAC schedule risk analysis computed that fourteen months of schedule contingency were

needed (six months for construction, six months for commissioning, and two months for other

unknowns associated with the operational readiness review).

Schedule contingency was translated into dollars by multiplying time and the WTP’s monthly hotel

load. (“Hotel load” is the time-dependent set of project support costs that arise from schedule

extension, such as extended project management.) The monthly hotel load applied at three distinct
times in the project, depending upon when the uncertainty was forecast to occur. It was estimated to
be $8.6 million for FY 2008, $8.1 million for FY 2010, and $4.4 million for FY 2015. When applied
to the fourteen months of schedule contingency, this monthly hotel load translates into $92 million of
schedule contingency in the 626 EAC.

The BNI Red Team added escalation on the possible schedule slip, bringing the total hotel load to

$113 million.

After careful study, the ERT made a number of changes to the BNI 626 EAC schedule risk model,

focused on the HLW. The HLW portion of the model and its construction completion comprise 42

high risk critical path activities. Only these activities were analyzed due to time limitations. Changes

are summarized in Figure 3-9 and explained below.

- ERT determined that numerous durations were overly-conservative in the 626 EAC Schedule
Risk Model (Run HLW?2 in Figure 3-9). Adjustments were then made on a step-by-step basis
(summarized by Runs HLWJ, HLWK, and HLWL in Figure 3-9).

- Those modifications shortened the project completion date for HLW construction by nine
months. They also reduced the date of 80 percent confidence by more than 10 months. They
inexplicably did not affect the one-to-two percent probability of finishing on the projected
construction completion date.

- ERT then increased the confidence ratings for 13 of the 42 activities in order to increase the
probabilities of finishing by the projected completion dates from a mere one-to-two percent to a
much more credible 20 percent.

- Most of this benefit comes from focusing on only six of these 13 activities because those 6 had
durations greater than 40 days. ERT believes that it is credible for BNI to concentrate on this
small number of activities and realize better durations and associated higher confidence levels.

- These modifications to the HLW reduce the needed schedule contingency for HLW to three
months.
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The 626 EAC had an allowance of six months for schedule contingency. Applying ERT’s three
months schedule contingency, and an $8.1 million/month hotel load results in a $24 million
schedule contingency value for HLW, not the $48.6 million in the 626 EAC. Based on ERT’s
analysis, savings of $24.3 million can thus be realized if similar 3-month schedule contingency
reductions can be found in the pretreatment building, which is scheduled concurrent to the HLW.

Figure 3-9 Chronology of Schedule Contingency Model Adjustments for HLW

Run # Description Projected Probability of 80% date
Construction finishing by
Completion Date projected
construction
completion date
HLW?2 * | Schedule risk model used in 626 Dec 19, 2012 1% Jun 25 2013
EAC.
HLWIJ~ | HLW2 + made changes to Nov &, 2012 2% Apr 25 2013
durations of 22 activities.
HLWK ~ | HLWJ + changes to durations of 1 Aug 7,2012 2% Jan 17 2013
concrete and 1 piping activity.
HLWL ~ | HLWK + changes to durations of 1 Mar 19, 2012 2% Aug 15,2012
liner, 1 piping and 1 electrical test
activity.
HLWM” | HLWL + changes to confidence Mar 19, 2012 20% Jun 4, 2012
ratings of 12 activities

* BNI original schedule risk model
~ ERT changes

Conclusions
e BNI’s schedule contingency is generally credible.

o There is an anomaly in the model, as illustrated in Table 3-9. Namely, the projected completion date

for construction should have a probability much greater than one percent. The anomaly could be
fixed if the following changes are incorporated.

The model should be restructured so that an activity can have more than just one finish-to-start
relationship with another succeeding activity.

The current 400-activity model simulates approximately 25,000 unfinished schedule activities, of
which 1,600 are significant path activities. As changes (e.g. to duration) are made in such a
highly-abstracted model, important impacts to logic relationships and to critical and near-critical
(less than 60 days float) activities in the underlying schedule network may be overlooked.

e The schedule contingency on the HLW should be reduced from 6 months to 3 months. Other

schedule time savings may be achievable.
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3.5.3 TPRA

Objective
Determine the completeness of the TPRA list, the validity of items currently on the TPRA list, the cost
and schedule risk associated with each item, and disposition of the items for the 626 EAC.

Methodology
e Following project interviews, ERT reviewed the validity, schedule and cost risk values.
e ERT reviewed additional project information to identify any emerging issues to add to list.

Observations

e The TPRA has a definitive basis. The list as presented in the BNI Risk Assessment Report, dated 23
December 2005, was composed of 45 individual risks Each was supported by a Risk Assessment
Sheet which included a statement of risk, probability of occurrence, consequence, risk level, risk
handling strategies, and residual risk impact (both cost and schedule consequence). This is an
appropriate method of characterizing the risks and providing input to the risk model.

e The TPRA risk was quantified using input data from the Risk Assessment Sheets to Crystal Ball
software, which is an industry-recognized, Monte Carlo-based tool. This is an appropriate method of
determining the total TPRA risk value at the desired confidence level.

o Significant data input changes were required to the 45 original sheets to properly characterize the
TPRA risk. For example, the ERT had to adequately define the baseline condition from which the
risk was derived. The ERT revised the wording of some risks, had to understand where in the project
schedule the risk would occur, and changed some cost ranges. Additionally, some risks were
renamed or combined with other risks. These changes were provided to BNI, and additional runs
were made with the revised data in BNI’s Crystal Ball model.

e The ERT determined that certain additional risks, which we believe are legitimate TPRA risks, were
not included in the original list of 45. Input sheets for these risks were developed, they were added to
the Risk List, and included in Crystal Ball model runs.

e DOE and BNI are not providing proactive systematic management of the TPRA risk process. This
management requires mutual tracking of the risk handling strategies on a continuous basis, routine
updating of the Risk Assessment Sheets, re-computing the TPRA risk, adding new risks as they
emerge, and fully documenting which organization has responsibility for mitigation actions.

e In addition to identifying real risks, the TPRA list appears to be a place to put items that were
controversial, and that the project did not want to deal with.

e No allowance has been made for “unknown unknowns,” i.e., future issues such as regulatory changes

that will emerge on a long-duration project.

The TPRA list is not a “living document.” It became a “stale” collection point for a variety of items.

There was a hiatus in reporting between April 2004 and August 2005.

Seismic was never included on the list.

Pulse jet mixers were included at most likely cost risk of less than $1 million versus the $200 million-

to-$300 million impact realized when they needed to be added.

Analysis
e As a major first-of-a-kind undertaking, WTP is comparable to the pioneer process projects studied by
Rand.
- The Rand study uses five different estimate classes, depending on project development stage,
from research & development (Class 0) through construction (Class 4). WTP’s engineering is
68% complete, and thus falls between the Class 2 and Class 3 estimates in the Rand report. See
Figure 3-10 below.
- The Rand study indicates that “Class 2” projects were typically underestimated by 28 percent and
Class 3 projects by 20 percent.
- ERT presumes that the Rand data are based on 50 percent confidence level estimates.
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- ERT analyzed its cost contingency curve developed for Section 3.5.1 of this report and
determined that the ratio between the 80 percent and 50 percent confidence level points of that
curve (Figure 3-8) is approximately 1.70.

- ERT adjusted the Rand underestimation data by this 1.70 factor and determined that the risk
allowance’ should range between 34 percent and 48 percent (0.20 x 1.70 and 0.28 x 1.70).
Applying these adjustments to the ERT contract base of $7,979 million yields a range of $2,713
million to $3.830 million for additional risk allowance appropriate to a pioneer project.

- The ERT-adjusted 626 EAC has $2.429 million of risk allowance, or 30 percent of contract base,
which is less even than the 34 percent lower bound of the Rand recommended range for risk
allowance.

Conclusions

e The Crystal Ball software is acceptable and is being properly employed in the TPRA process.

e Not all items on the TPRA list were properly characterized. Following ERT’s review, 20 of 45 were
reclassified and the TPRA list now includes 25 items. (A number of the 45 were earmarked by BNI
to be moved into the scope but not in the timeframe to include in the 626 EAC.)

e There are schedule and cost inaccuracies in some items. However, WTP committed to review all
questioned items.

e TPRA is not a proactive and focused program and has not been updated on a timely and regular basis.

e Based on the Rand study, WTP should have a risk allowance of between 34 percent and 48 percent.
Using the average of these endpoints, WTP should have a risk allowance of 41 percent to allow for
“unknown unknowns” and bring the base EAC plus TPRA to an 80 percent confidence level.

Recommendation
e Add $1 billion to TPRA.

Figure 3-10 Rand Projects by Estimate Class

Estimated Costs/Actual Costs Ectimate C‘(‘)‘éfﬁ‘gge’r\e";g“m”;ﬁ‘gn
Class on Rand Projects
0 104%
1 61%
+40% oo ) 28%
_______________ 3 20%
______________ 4 8%
1.0

40% T

Rand Average I } Rand Projects 1 Std. Deviation

I I | I I Estimate Class

0 1 2 3 4
R&D Project Definition Engineering Construction

? Defined here as BNI management reserve (EPCC cost contingency) plus TPRA.
Page 47 of 48



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Page 48 of 48



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

APPENDIX A

External Review Team
Members’
Biographical Information

Appendix A-i



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Appendix A-ii



4~ xipusddy

‘suonje[nored Sunioddns pue ‘s109ysejep pue sUOLEdIJI0ads ‘sjusmodueLie

[e10ud3 ‘swerderp uoneuswnysul pue urdid ‘wreiderp morJ ssa001d ‘swreiderp Mofy }oo[q Jo juomwdo[aasp
‘SIOPUSA PUE JUII[D O} YIM UONORIIUI POPNIOUL JIOM Y, "Wed) FuLdduIud ssoo01d oy 10§ syuowugIsse
SIoM pue J[npayods ‘0doas 193pnq Jo yuswaseurw pue Juawdo[aAdp Ay} papn[oul dARY SABIIqISuodsal

SIH "S1O0JJO USISOp [BIOASS JOJ JOAUISUH SS001 P dY) Udq SBY Pue IUISUH SSI001d B SI X0D) "IN
‘uonodeIul Jrqnd pue JudI[d ‘IOPUIA PUB ‘SWIISAS [o1u0d d3ueyd ‘s3oofo1d xardwoo-Aeoruyoo) uo [duuosiod
Jo sdnoi3 SurSeuew Yy Jerjiwe; st pue s3o9foid SurroourSus ss9001d snosownu peo| ‘931s pleuto oy je
(100f01g 21nso[) preusd,y) 109fo1d uoneIpawdy FO( Y3 10} J9ZeURA 931§ SqOOB[ 9} Udq Sey oH ‘suoneradQ
[e19p9 ] sqooe[ 10§ 03eue]y Juoumredo SuLIoouUISUY SS900Id AU} APUOLIND SI O ‘Seale JudwoSeus

eIRp puE quowadeuew joofoxd ‘FurroourSus ssad01d oy ur 9ousLIddX JO SIBAA QT IOAO SBY X0)) "IN

Suuaurduyg
ouy ‘dnoin
Suuauiduy sqooef

X0)) 9PIAQT SBWOY ]

"An)snpul UorONIISUOD Jed[oNnu ) 10J saul[dpIng pue sprepue)s Surdo[oAdp SOIPIWWO [SNV [BIOADS

JO IoquIow € Sem UdUURIE I[N "SOUI'] SSaUISng JoMOJ PUe WO ], Y} J0J SUONJBZIUBTIO 9ITAIOS POJRIJOSSE
PUE UOIONIISUOD) PUE JUWINJ0IJ ‘SuLIdouISuY 10J 9[qISuodsal ‘991jJ0 JOLIOPAI] oY) JO JOTRUBIA Sem Uouuelq
"IN “seamrpuadxoa [eydes juerd resronu uo ssowim 119dx0 ue se DYH.] 18 POIIIS) Sty usuueIg "IN SH0M)dU
SUOIIEOIUNIIOJ[0} UOI[[Iq G§ SI JO INO-p[Inq oy} 10} o[qIsuodsar 30of01d suoneorunuuodd[o] LSYLINIM U
10} 1030211(] WeIS01d S [IYodg PueB ‘QINJONISLIUI SWI)SAS SUONEIIUNWWOI], (DJH) [B1Xe0)) Joql] PLqAH
PIOUBAPY S} JO UOTJONI)SUOD IO 9[qIsuodsar sem oY ‘sarSo[ouyod ], juoon 03 ueof uo JoSeuey weior

Ando( sy "s901A10G jue[d Suneiad( (1SS0, pue Jes[onN J0J J9SBURA QUITT SSQUISNE Y} SEM PUB ‘SIDIAISS SuruoIssIuIwo)
jue[d Sunerad( 1oy 1oFeuew JurLddurduy ‘xodurduy udIsa(q Jue[d Jory) ‘rduiduy dmiels Jory)) se uoneiodio)) / 1omod
JOMO( [0 18 PAAIDS uduuelg "IN UOI[[Iq 6$ 03 dn anfea ur JurSuer s)09(o1d suoneITUNWIWOI[} QANNOAXY
pue ‘onj [1ssoj ‘Ied[onu SUIUOISSIWIWOD PUB ‘UONINISUOD ‘JudwdINo01d ‘Furiosursuo juedrjiugis Ajjeuoneu [oIy09g paInay
JO 93ue1 opIM B UO 99UALIdAXD [RUONIUN) PUR ‘[BLISBUBW ‘QAINIIXI JO SIBAA ()€ JOAO Sey uduuelq "IN — JuB)NSUO)) uduuelq I piaeq
(AYDSH) As0Amun) uojeoulid pue ‘(VHIN) [00YOS ssoursng pIleAleH
‘(dr) puelAIeIn JO AJSIOATU() U} WO SOAIFOP SPIOY uewipog "IN “AIN[IOB] UOIIBOIJISES 9309,/[B0D ‘pPIoUBUIJ
J0d ‘Teruownddxd ue Jo SuruoISSIwod/U0INNSU0D Y} Ul PIAJOAUT UNLIDAO }S0J d3I] ) PI[IIS ASed SIY L,
‘(A310u1)) AS10UH [S SA Uyseqepn :o[dwexy ‘suonedni| 309 SUIUOISSIWUWOd/UONINISU0d ‘Xo[dwod aF1e[ ur
Jojeniqle UONRIOOSSY UONENIQIY UBDLIOWY Ue Sk os1Iadxd [eoruyod) pue [erorowwod sy parjdde sey uewpog
I CSHU() UOnR[AY[Y pue SumorI)) onA[eIe)) AIOUJOy PUOWINY S, UOJAY)) SIPN[OUL OS[B dOUILIddXD
Suruorssiuwod jueld SIH Jue[d UOISIOAUO)) SPLINO[JeXdH winiuel) yeAonbag pue ‘sjued Suizno[od
9pIXOI(] WNIUOIN[J PUB WNIURI(] UOLIBWI)) 39NN J10Y Surpnpout sjue[d Jo oquinu € 10§ SUIUOISSIWOD SuruorssIuIwo)
jueld Yim pajeIOOSSE U9 SBY PUB ‘SaLnsnpul [eorwayd-onad pue sjony A310u9 o) ur dousradxa /3utioaurguy
JUOWASBURIA SAIINOIXH PUB JOTUS JO SIBIA ()i JOAO SBY O UL} Sun[nsuod uone3nI| pue ssoursng Surgiowo [edTta )
‘[euoneuIo)uI UB oU] ‘SunNsuo)) uewWpog ‘() UYO[ JO IO SANNIIXY JOIYD PUE JUIPISAI] SI UBWPOg "IN JuB)NSU0)) uewpog "Q uyof
punoidyoeg Auedwo) JIQUIdIA

uonaldwoy je sjewnsy Jueld Juslijea.l| 9)Sep| PIoJuBH dY) JO MBINSY dAISUBYaIdWoD




2-v xipusddy

“193euRA K)9JBS [€OTUYD9 ], JOTUSS PIZIuF09I

pue JAIN ‘IoSeUBIA [BIUSWUOIAUF PAIdISIZAY & SI pue ‘(V¢g) 239[[0D ummpreqg AN ‘(SIN) DS ‘ANSIOATUN)
UOSWA[) WOIJ S9AIFIP SP[OY AYS *SIudwA0IdWI [NPAYIS PUE }SOI JUBIFIUTIS IAIYOE 0} $9559901d
Sururjweans ur douewIoyod Jurensuowap I9pea] paysI[qeIsd Ue s1 AYS "sanIjIoe,] A10jeroqe| [edr3ojorper
0M) pue 1ed[onu 103 sanIfiqrsuodsar dn-1eis pey ‘suonerdd() A101e10qeT 103 1030911 SY 939 ‘uonodjoxd
[€0130[0Ipe.I ‘UoNONIISU0d pue SULIAUISUD ‘(129 ‘A19Jes AJ[eonLd ‘Ajajes Jea[onu ‘Qual3Ay pue A1ajes
[emmsnpul Surpnpoul sweidoid [eoruyo9) [9A9[-031s pageurwl ‘A19JeS pue )[Bo[ 10J IoFeurA JueisIsSy 3urjoe
U} SV "9)JSem PI[OS AIR)IUBS PUB ‘PIXIW TOAJ[-MO[ ‘(NY.L) drueInsuen) pue ‘v)sem prnbi[ oanoeorper A[y3y
Jo [esodsip pue 93e103s ‘JUoWILdI) Y} J0J J[qISuodsar sem 9IS IOATY YeuueAeS ) Je 309lo1d uonisodsiq
d1se A\ ) J0J JoFeurIA JurIsIsSy Ando(q sy "s3oofoxd uoneroysar rojempunoid pue [10s pue ‘SurioISSIwodIdp
pUE UOIIBANOBIP ‘JUodSeurl d)sem Juawogeuewr A195es ‘suonerddo A10jeI0qe] J89[onu JO SeoIe

) ur sonIIoey A310ug Jo juduntedaq YIm 90UILIIAXD SIBdA {1 "SIUSWUOIIAUD AF0[0urdd} X[dwod urgim
suonerodo pue sjoaload ‘swer3ord responu Jo juswoFeurt oY) UL 0USLIIAXI SIBIA 47 JOAO SBY [[0MSO(T ‘SN

[BIUQWIUOIIAUY
/1a3euey weidold
oup

‘Sa01AIDS LX M E

[[oMSO(q UBIYO0)) Iy

"QuIZeFeN PI00NY

SMIN Sureauiduy / [[IH-MBIDIN Aq Jed § U} JO UBA UONONNSU0)) Sk Paziugooar sem pue sjue[d omod
Jea[onu Jo uoroNNSuod pue Judwageuew 0} pAje[dl suonedrqnd snorownu paloyine sey UoSYILLA "IN
"21eMB[O( JO ANSIOATU() O} WOIJ UONBNSIUIWPY Ssaulsng pue SuLddurduy [eoL)od[ Ul SAIpn)s ojenpeisd
papuane sey o ‘Juowdooad( Juswddeur 10J wWeI3old [00YdS ssaulsng pIeAleH Oy} papude pue

(S9 ‘ASH) 2Ieme[o( Jo AJISIOAIUN Y} WIOLJ dJUAIOS [BONI[0 Pu FULIDAUISUY [BOLIOJ[H Ul SI2I39p Sp[oy
OH s1o9load 9)sep) [9A9T YSIH pue ‘urejunojy eoonx ‘ourjadid 110 eysery oy Surpnpout syosfoxd juesyrugis
A[[eUOn}BU UO POI[NSU0I SBY UOSYOLLIO( "IN "siue[d Sunsrxd 03 SuonedyIpow Jofew Jo jonpuod se [[om

SB SONI[I0B} MAU JO FUIUOISSIWWOD puk ‘dn-11e1s ‘uononnsuod uawaindold ‘Surroourgu 10§ saniqrsuodsal SIOIAISS
JuswoSeuew 109(01d 101USS SAPN[OUT 90UILIOAXS PISEq-ProIq SIF] SILISNpUI sanIIN pue somod | SuLAUISUT XHEI
Jed[onu 9y} ur 90udLIddxa Sunnsuod pue yuowdgeuetl ‘SurIduI3ud JO SIBIA ()7 JOAO SBY UOSYOLLD( "IN —juensuo)) | UOSYOLUD( g WEI[IA
punoadyoeqg Auedwo) JIQUIdIA

uona|dwo) je sjewnsy jueld Juslujea.l 8jSep| PIojueH 8y JO MBIASY dAISuUayaIdiwion




£-v xipusddy

DIVS
Aq paseyoind usaq APuadal sey yorym ouj ‘sajerdossy S[DOJ Jo d2Kojdwo ue st oiznry I (SH/SIN) PUBlAIRIN

JO ANISIOATUN 9} WO S90IFOp SUNUN0IOY puk JUSWIFeURJA] AS0[OUYI9 ], SP[OY J1ZnIy[ "IN "Surpunj pue
‘Gurnpayos ‘uonordwo)) e sajewnsy ‘eiep parodor SINAH ‘SWISAS JUSWOSBURIA dN[BA PouIey JO UOTIBN[BAD
Surpnour uoneziuediQ) [013U0)) Wwerdoid Ay} 10§ 9[qIsuodsar s1 d1znry I 1oenuod oddns v\ DV 9y JO
1oZeuey weidold Ando sy "WAISAS ooedsiry [euoneN S, UONENSIUIWPY UOLRIAY [BIdPI] oy} pue (Jueld 10[1d
[esodsi(q Juady-[eoruay)) sseln) anfg Y} pue jue[d 10[1d [esodsiq Juady-[eoruay)) o[qand 9y} Surpnour) weidord
SOATJRUIA)Y SUOdBI A\ [BOTWIDY)) PI[qUIASSY S, 9SUdJ(] JO Juoumredo oy Surpnjout swerdoid juswuiorod uor[iq
- uo paxdom sey o ‘sweirdoid juswurorod xojdwoo Jureuew ur 9oudLIOdX9 SIBIA G7 IOAO SBY J1ZNIY "IN

SABIO0SSY SID0A
— JuBNSU0)
[ediourrg

orznryf “d Aoy,

(VV) 989110D Auno) ueao) woy A3o10uydd] Jurduiduy [1A1) pue (Sq)

KJISIOATU) SIAS)INY WO JUSWIFRURIA UOTIONIISU0))/SULIdAUISUH [IAID) Ul SI9I39p SP[OY Uewyne] "I\ "UOI[[Iq S [$
JO $S00X9 Ul panea d1om s309fo1d sI "sonsst diysuorie[or Jual[o pue ‘@[npayds ‘Areo3pnq uo sjosloid Sursiape
UEI[NSUOd B SB SWEd) AIOA0OJI puk AIOSIAPE JO IOQUINU € U0 POAISS Sey uewygney I -sornsnpur jued romod

[ong 1ssoj pue redponu Ay} ur Apedrourid ‘s309foxd SUIUOISSIUITIO puB “UOTONIISUOD JUdWAIN0Id ‘FULIdduISUd

JO Ajo11BA OpIM B UO 90UdLIddXS JUSWOFRURA SSQUISNE Pue S[oNU0)) 199[01d JO SIBIA G7 IOAO Sey uewynes| "IN

Jageue]y ssoulsng
109[014 ‘103RUBIA
Sunewnsy

/ sjonuo)) 309fo1ig
Iomod [oIyoag

uewyney ) e[y

‘sgurredy orpqnd Jo IoquInU B Ul PIJIISI) Sy pue WIISAS [18y 0NN

S9[Q8uy SO oY) pue ‘WISAS 1M AUDIOH UOIOH 09sIouel,] UeS ) ‘93pLg Aeg odsrouel ues ay) ‘Siq Sig

s, uojsog Surpnjour s309(o1d snoiownu I0J 99IAIIS MIIAAI 10d papraoid sey 9y Qoudradxd Sunnsuod [euoneUI UL
Jo s1894 g7 s1y Jo 1red sy -dIysioped] jey) 10J UOEPUNO ] 99UAIOS [eUOnEN Y} pue JOSV ‘TINd WOl spieme
SNOJOWNU PIAIIIAI SBY PUB ‘QOPIWWO)) S[ONU0)) }03[01d S 103UISuy [IALD) JO AIQ100S UBDLIOWY ) JO IIey))

pue Surnpayds Jo 939[10)) S, mIIsu] JudwdSeury 199(014 Ay} JO J0J0II(] B UIQ Sey sqq I "SdLnsnpur Arejrjiuu
pue ‘Sunmoeynuew ‘A3o01ouyod) ‘Teorwayoonad ‘romod oy ur senroedes uononsuod pue u3Isop Ul PoIOM

oY 109180 OTWAPROE SIY 01 0L “(ADSIN ‘ADSH) ANSIOATU) UO[[IA d13ouie)) pue ‘(" Yd) A9[oIog 1B eruiojie) Koroprog
Jo AiIs1oAtun) o) woyj (Juawaseury UONONISUO))) SULIDAUISUH [IAID) UL S92I39p SP[OY 9H SWAISAS [01U0d - BILIOJI[BD)
1099l01d pue ‘ooueurioyiod o[npayos pue 31509 30alo1d ur SI 10M [[0IBISAI pUE JUIYOLS) SIH "A9[oNIog Je BIUIOJI[R)) JO Jo AysioAmun
Ans1oAtu() 9y} je (werdoid Jududeury UONONIISUO)) Y} Ul) SULIDOUISUH [IALD) JO JOSSJOIJ B ST sqq] WERIIM IJ — juynsuo)) SqQqI WerIA I
punoasdyoeg Auedwo) JOqUIdIA

uonaldwoy je sjewnsy Jueld Juslijea.l| 9)Sep| PIoJuBH dY) JO MBINSY dAISUBYaIdWoD




-V xipusddy

"SONII0B] JUSWIUIDAOS [BIDAS 0] SOOIAIDS Furewn}so papraoid sey

pue 4O P judwdaide Junnsuod e spjoy Apuaimos oxdouQ "IN -SuLoourSuy [eoLNOd[q Ul JI0MISIN0D JO
uond[dwod 10§ 939[[0)) [LITUYIS ], ABIDSI00,] WOIJ 9)BOIJILID)) B POAIOAI sey o Sururer} Sunewnss 109foxd
Jolewr ypdop-ur yjim Suofe suorjeneAd SwWaISAS pue spoyjow snorownu papraoid pey oxdou() "I ‘Jue)nsuood
B Sy "I0J[oWS WNUIWN[E U pue ‘Jue[d dPIXOI(] WnIuejL] & xo[dwo)) [ouun], puipy MIN Surooq ‘SI0jeIdudn
0D durqin], sen) ‘sopeiddn Azoungoy ‘1omod Ie[oS ‘9[04 pauIquio)) UONEBIIJIser) pajeIgajuy o) apnoul

sojdwexa oY) "10308Y Joje A\ AABOH UOIIONPOIJ MON Y} Pue ‘Sarpmys 3doouo)) Jea[onN poduBApY ‘v | Josiazadng
dNM ‘T dANM SJ221) 2doH IoJ Ansnpul 1amod Jes[onyN ay3 apnjour sojdwexy "uol[[iq 's$ 03 0'1$ WwoiJ anjea | Sunewnsy JoryD
ur Suiduel s309fo1d 10J s3103J0 Funewnss Ay} paSeurwt oY ‘I0jeWINSH JOIYD SV ooudrradxe Sunewnss jooford |  [o3yoag Iowwio,|
uonONISuod pue JudwaInooid ‘FurddUISUd [BUOHBUIdUL PUB [BUONRU JO S1BIA ()¢ I0A0 sey oxdouQ "IN — jueynsuo)) oxdouQ suagnyg
90 29 suing JoJ po)NSuod os[e sey NOB[OJIN "IN (SVV ‘SE) ‘Pue[s] udjel§ Jo 939[[0)) oy} WOoIj ssouisng
pue sorwouodq pue (VGIA) punos 198nd Jo AISIOATU) 91} WOIJ UONBISIUIUPY SSAUISng Ul S90I139p Sp[oy
OH ‘onyeA uI UOI[[Iq ¢ g$ 01 dn s309fo1d Jo apminnuw & uo JuIduyg s[onuo)) 393[oid pue ‘rdaurduyg urnpayos
Sursiazadng ‘sjonuo)) 109[01d JO J93eUR]A] SB PIAISS SBY NOR[OJIN I\ “s109foid dnuesyo uonrunwwe [eo13o[oiq
pue [eorwoyod pue ‘sjodford dnues[o pue jusunean o)sem Jesponu ‘syuefd uoneIdUS [BOLIOJ[ [N [ISSOJ
pue Jeoponu sassedwodud 90uaLIddxd paseq-peolq sty sweidord parosuods FO( I0J W} MITAJI Judpuadapur
UB UO SOAIdS pue Jaaulduy s[onuo)) 199lorg Sursiazadng e Ajuarmo st o -9ouarradxa Surnpayos pue uruue[d NOB[OJIN
109f01d o3eino pue dn-11e)s ‘UONONNSUOI ‘FULIOOUISUD PUB S[OJUO)) 109[0I JO SIBIA ()€ IOAO SBY NOB[OJIIN "IN juB)NSU0)) SOuI(],, SOUTIUBISUO))
(AD9) uUA{00Ig JO ANSIDATUL) JTUYINA[O] Pue ‘(HDSIN) HNOSSIA JO AJSIDATUN)
‘(qud) A1s1oAIUN) [[QUI0)) WOY SULIRAUISUH [IAL) UL S92IF3P SPIOY SIQASIA "I "SIQUISUH [BOIUBYIIN
JO £30100G UBOLIOWY pue Aymnsu] A3Iouy Jed[onN oy} JO I9qUIOW € pue s19ouISud [1A1D) JO A101009
UBOLIOWLY Y} JO MO[[] B ST 9H "SAI€}S [ UI JOoUISUH [RUOISSIJOIJ PAIAISISAT B ST SIQASIN “I(J "UOI[Iq 61§ O3 TesponN
1'7$ woiy onfea ur Surduelr syoafoid uononnsuod padeurw oy 219yM SIBIA ()¢ JoA0 pauueds sey JoaIed asoym 0AIINOAXY
0ANNO9X? 91e10d109 paysduwodoe ue st 1A "I -douerdwod A1oje[n3ar pue Ajjenb tesponu ur diysiopes) | [9IYo9g poIndy
JYSNoY} pue [BIIUYI] SIY JOJ SIOASA "I 9ZIUZ003I SAI0UdFe A10Je[N3a1 JBI[ONU [EUOIIRUINIUI pUB [EUOIIEN — Jueynsuo)) SIOAIN T preurdg ‘1
punoudyoeqg Auedwo) JIQUIdIA

uona|dwo) je sjewnsy jueld Juslujea.l 8jSep| PIojueH 8y JO MBIASY dAISuUayaIdiwion




§-v xipusddy

‘youne[ uoow o[jody [NJSsa99NS Y} J0J UOHBHSIUNUPY

ooedg pue SONNBUOIAY [BUONEN AU} WO} SUOIINGLIUO)) JOUOH JO J[0Y UINJeS A} PIAIdIAI O “dnoin

AIOSIAPY S,1030311(J UB[J QAIINOOXH [9IY0¢ U} UI UOTBOIJI}IIO PAAJIYIL pue SULIdouISu JO S[00Yos AJSIQAIUN)
9JBIS BIYDIA\ PUE 9)BIS SBSUBRY] POPUNIE AJ[UBS "IN "9JIS JOATY YeuueAes oy 10J suonerdd() 309(o1d Jo 103euey
pUB JUSPISAIJ IJIA PUk JIOFBURIA UONONINSUO)) SB PIAIDS Sey A[uelS "IN "s109foxd Arroyiny AS[[BA 99SSoUUd [,
pue 32310 odoy uo 1o3euRA 19901 Sem OH ‘SIUB[{ JOMOJ JeI[ONN JOWWIZ PUR JND) PUuBID) JY) UO UONONIISUOD

pasiazadns Ao[uelg "I “1931BD SIY JO 9SIN0D A J9A0 ddurudurew juefd pue ‘dn-1e)s Quowainooid ‘Surosurus jusutoIAUY
‘[onuod Ayenb pajoarp pue pageurw oy 210ym suonisod diysiopea] snoownu p[ay Sey S “UOI[Iq 01§ 0} ['0$ WOy % TedaOnN
anyea ur Surduer s309foxd dnuea[o a3sem Jeajonu juesiyugis Ajjeuoneu 10J suonisod diysiopes] Jo1uas p[ay sey pue |  [93I9Y pauioy
suonerodo pue ‘dn-11eis ‘vonONISUO9 Jue[d IBS[ONU UI 9OUSLIdAXd PISBQ-peOoIq JO SIBIA ()€ UBY) 9I0W SeY AJ[uelS "IN —jugysuo) |  KoqueiS ‘M AleD
‘(AINSE) AIISISATU) UO[[QJA S139uUIe)) WOJ 92139p B SP[OY 9 "90IN0Y
uonnaN uone[eds oy} pue ‘SUIUOISSIIWIOII( J0J0BIY YdIeasAY Iydein) UdABYN00Ig Y} ‘SUOISIOJ(] [BONL)
JuB[J JUSW)BAI], 9ISBA\ OU) ‘WIe, Jue], pIoJueH dy} se s1oofoxd yons Surpnjour smorady judopuadapuy [euIdIxXg
snozownu ur pajedronred sey oy Jueinsuod B Sy sojewinsy 1s0)) juspuadopu () 10A0 pafeurw sey pue ‘weidord
dnueo|) [eIUSWIUOIIAUY FE'GS Y ‘QuIjeseq Jopi[[ooiadng Sunonpuodrodng gg$ oyl SUIpN[OUI SMOIAJI P SBY
03ueodg "IJA 199[0IJ 9AIOSOY WNJ[ONJJ J13918N1S S Y} J0J SULIDOUISUH JO JOFeURIA 109[01J JUBISISSY oY) Sem pue Surnpayos
‘wone1odIo)) s[ong JUOIUAS S Y} J0J 1S0)) JO J030I(] Sk PAAIdS O “Ansnpur djeatrd pue orpqnd ur 109180 189A-9¢ / Te3[dnN
siy ueds je sjoaford A310uy Jo judwireda(q JuediyugIs Jo 93UBI-IPIM B JO S310adSe [[& UI JUB)NSUOD B SI 0FUBIS "IN jugynsuo)) [ q d ‘o3uedg uyor

*989110) YInounte( J8 weidold dANNdIXH JYonJ, 9y} woyy ewoldip e pue (F)SH) ANSIOATUN)

U03JULI] WOIJ SULIDOUISUH [IALD) UL 92I39D © SP[OY dH “YSuI 309[o1d pue ‘dourUl} UONONNSUOI ‘SIIIAIIS JUIUIdTLUBW
PareI3aIUI JO1U09 3500 uononIsuod Jurpnpoul so1doy Jo A1ouea e uo siaded [e10Aas paysiqnd sey s1o3iny omod

"IN “UOI[[Iq 0% 03 §'0$ WwoJ anjea ur Surduer s3oo(o1d [euoneurdiul pue onsowop 10j diysiopes] Judwdo[oAdp | - SANNIIXT IX O

pue juswoSeuew 100fo1d pue SULIOAUISUD }SOO UOTJONISUOD PIPN[OUL JIIIBD JAISUIXI SIH “ANSNPUl UONRIOUSZ00 |  [91yoog paInoy
pue ‘[1sS0J ‘Ied[onu oy ur Judwadeuew 199[o1d Jo s30adse [[e ur 9oudLIdXd SIBAL (), JOAO Sey] SIAFINY TN — JuBNSU0)) s198Iny "y uyof

punoasydeg Auedwo) JIQUIdIA

uonaldwoy je sjewnsy Jueld Juslijea.l| 9)Sep| PIoJuBH dY) JO MBINSY dAISUBYaIdWoD



9-v xipusddy

"[00YQS ssaulsng pIeAleH] Je WeiSold JuowoFeury PoOUBAPY U} JO jenpeis € sI pue

‘SurroourSua [eo1UBYOSW UL JIoM djenpeld pajodwod {(Sg) AISIoAIUN 9)el§ BUI[oIR)) YIION WOy Sureaulduyg
Iea[onN Ul 92139p ® SpPIoY aNJuLIdZ "IN [IOUNO.) ssauisng S, Y AL PAIIBYD PUB 99PIWUIO)) 9ANNIOXT S, VAL
) popedy Y ‘A[euonippy “sweidord juomwdgeurtl 901n0sal pue ‘Fuiper) ramod ‘uorssrusuern ‘uononpoid

Jomod y A [, JO JuswaSeurt pof oY a1oym J301330 Sunerad( Jory) pue juopisaid se pajurodde Ajojewnn JUSWASEUBIA
SeM PUB IOOIIJ() IBS[ONN JOIYD S, AILIOYINY AS[[BA 99SSOUUI ], SB PIAISS O "90UdLIodXo JUoUoFeUR 100fo1g
OAIINOJXH PUE JOTUAS JO SIBIA ()€ JOAO 1M A1ISNPUI Jea[onu U} 0} JUe}[Nsuo)) JOIUAS € SI anJuLoZ I juB}NSUO)) on3uLeyz o]

"QUIAI[-BIUIOJI[B)) JO AJISIOAIU() WO} UONBIII)) JuswddeueA 10901 pue (4SSH)

K)ISIOATU) UI)SOAN Apouudy] woly SuLourduy A3oJes ul 90139p € spjoy o[[eA "I\ "uoungijjeH pue Ionj
TOIY09¢g Sk yons suy v Y3noy) saora1ds Joddns juomageuettl UONONISUOD PUB SN[ ISBIYLON ‘UOSIPH
I[BIMUOWIWIO)) ‘SANI[I) SBXI ], ‘UOSIPH BIUWIOJI[ED) UIYINOS yim suonisod judwadeuew jodford Sunnsuod

SNOLIBA POPN[OUL JOAIBI JAISUIXI SIH "A1)Snpul uoneIoudagod pue [ong [ISS0J ‘Ied[onu ur juowodeuew 100foxd uondnnsuo)
puE ‘9ourUdUILW ‘FUIUHOISSIUUIOD ‘FULIIIUISUD “UOIIONISUOD UI OUSLIIAXI JO S1BOA ()¢ IOAO SBY J[[eA I | oUuf ‘dnoin meys JeA orng sIg
punoadyoeg Auedwo) JIQUIdIA

uona|dwo) je sjewnsy jueld Juslujea.l 8jSep| PIojueH 8y JO MBIASY dAISuUayaIdiwion




Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

APPENDIX B

Matrix of Work Breakdown
Structure with External Review
Team Members and
Interviewees

Appendix B-i



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Appendix B-ii



4-g xipusddy

99MaIAIBIU]  pesT

JOqWIBIN A9

Jebeuey\ 19||013U0D S8DIAI8S Ssauisng

DIN J9A0ID

Jebeuey\ suone@y J0geT uonon)suo)

Mg ‘ebiosg

Jabeueyy sjosuo) 109loid

gJeH ‘uewduly

suoneladQ ssad0ld % Abojouyoa | Bulesuibu]

yueo ‘ueoung

Josiniedng Buipual] sjosuo)) 108foid

Auo] ‘oueqiia

Jojensiuiwpy Sjoenuo) awld

AureT ‘lyoonjag

Jabeue aoueinssy Alajes

Ae|D ‘sineq

10]euIpI00) VHd L JUBISISSY

slep ‘Jekswspireq

Jabeuepy dn uels suoneiado

siuua( ‘suljjon

[enus) Bunewns3 Od

png ‘uews|o)

av1/409/Mv1 ‘1ebeueyy j0sloid juesissy

g ‘susws|Q

Jabeuey sad1nI18g uonisinboyy

uIney| ‘siswieyn

Jabeuey sadIAIeg uonisinboy

wo| ‘ssabbog

ING

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)

I
I
I I I I I I 1500 109[01d/u| eye@/Bu3 yosfold pes Od ane( ‘plieg
I I I I I I s|o5u0Q 308foid INOd PIgl4 Od M\ ‘exelg
[ [ I Jabeuep Aindag sjo.uo) 1098foid ugIaH ‘zioyig
_ Aousbupuo) /s,d0g/vadL Od [eS ‘uenjog
[ [ [ Aouabuiuo) B Buipual] ‘Bunewnsy ‘Buipung Od uyor ‘pjouly|
| | [ Jabeuey 10aloid Aindaq Bresn ‘paqly
N N N N 1 1 1 W[ W/| 1 N wea| Moy |eusaixq Y| ‘enbunaz
N | IN W | IN W | IN|IN|IN N W | N wesa | MalAay |eussixg olnr ‘s|lea
N A N | IN 1 1 1 T N wea| Moy |eusaix] Aeg ‘Asjuelg
W | 1 1 TN N N NN |N wea| Moy |eusaix] uyor ‘obueog
wea| MaIASY |eulaixg uyor ‘siabiny
N N | IN| T 1 1 1 W | IN|IN|IN N | IN 1 1 W wea | MaIAaY |eulsix] auan) ‘oydouQ
N N 1 1 wea| Moy |eusaix] souiq ‘noejoaIN
N N 1 1 W | 1 wea| MaIASY |eulaixg alulag ‘s1oksN| m
1 N N | N N N Wea | MaIAeY [eua)x] wi] ‘o1zniy a
N W | T[T |1 NINTINTIN{TIN|IN|IN|IN|IN|IN|IN|IN] I N | N N | N wea| MIIASY [eulaixd uely ‘uewjney|
W | T[] 1 1 1 N N | N IN N wes | MaINSY [eulsixd lig ‘sqql
N N | N N N N N wea| Moy |eusaixq 20llY ‘[lemsoQq
1 1 N 1 T N wea | MaIASY |eutaixy g ‘uosyouiaq
W |IN[IN|]IN|IN N | IN N | IN|IN|IN N | N Al A N wes | MalAay |eutaixy aINST ‘X0D
N A 1 1 1 N N 1 W wea | MaIAaY |eulaix] aAe( ‘usuuelg
N N N N N N N W[ NN wea | MalAay |eusaix] uyor ‘uewpogq
[3,] [3,] [3,] [3,] E w w w w w w w w w w w w w w w w w w w w w - - - - - -
W | d |2 || NN N ||| oo o e AN e N R
o o o -
Zle|lm|lg|lolol& 88|38 |°8 g S IS | x| ||| & |Q|Z|3|q o o 3 3 3 2|12 3
gl 8|z|lg | mlS|lololololololo| || T|T|T|cs|cs|f|Tlal2|ea|lm|lonloldals|o
olZlelz |3 | ¥ |wlglglglelele|e el T ||| le|2 | | ]| |2|g|g|o|lm|s
S|z l¢ |5 l2le| T2l | | |o|S|el7|Q|9|8 |8 7|8 |9|¢|lo|2|2|2|s|&|¢
2 zl 2 (2|2 |7 || |8 |le|o|2ls |23 8|8 e|e|le|le|lg |28 9|83 |°|°
5] ~ 1318 |8 clele | S|a |2 |a Q% |2|5|ao]l" S| 7o |8 |2]2|° | |F
3 e _ o | TR e | S 3|38 |35 |9 =l e | |5 |@ ® | o
g = o) o|ls|o|Q|lo|&|Q|3|®|c|3|&]|E8 Sl |a | ®|o 8 |8
S [} = o =] o [ o s = o c =
3 5 B A REREREEE: 2 = c 3 ° |3
g g e 7|38 g N 3
& 5
?




2-g xipusddy

J10108.1q loaq deg 1uswabeue|y 19aloid

9A8]S ‘0]0221d

Jabeuel ysiy 108loid

abioag) ‘eI

Jabeuejy uoneibaju|

elny ouweH

dn Hejs ‘pee Bunsal SOQA

SSOY ‘NojweH

[IOM

I I I I | [ 201d uoneibaju| easy Buluiel] ¥ wwo) 9 NS sdo Alleg ‘sineq

_ I I uonelibaju| Auoe4 | d/M1H S|osuo) 108(oid AQo] ‘uosjIpn

_ I Jojeulpioo) abieyoyoeg/uilpy JoBAHUOIGNS pea] Asieq ‘Buniypn

_ I Aouabunuo)/buipual] Bu3 sjosuo) ole0id SNIIN “Yunuapp

I] [ [ L] Josiniedng Qv sjojuo) josfold Aoy ‘uems

_ [ I Jabeuep\ yO 109loid ab1099 ‘|Iays

_ I 16\ Bug uononpold aundiosig Aindaq [eaN ‘zHeayos

_ I I uonelbaju| 197 yep ‘ednoy

_ _ _ [ Jabeuey sadIAI8S Ssauisng p3 ‘sieboy
_ _ _ _ I I Jojeulpioo) syoalold |eoads daq sjoqjuo) j08loid aYIIN ‘eyooy

Josinadng 1 d/MH

|ned ‘oJealod

Jabeuey\ aseyoing sadiAlag uonisinboy

uoQ ‘sbuimey

JDOVSN Jojeuipioo) sjoiiuo) 108loid

yong ‘aufed

Buipual ] /Buiioday dinb3 pue jepy sjosuo) 108loid

Awy ‘snius|0

uonewolny bug buluue|d | d/MTH UoRONISUO)

JJ00g ‘JanegnaN

aneq ‘J9jleny

JaauIbug a|npayog 108014 peaT sjoauo) 1o8foid

MueH ‘ueezijuo|n

_ _ Jobeuepy buusauibug pjai4 uonoNIIsuo) wi] “Joulp
_ uonelbaju| eleg UOOUN S[0.IU0Y) 108[0id ppo] ‘1ohAs
_ I I 16\ woddng ubisaqg/bu3 4O 46N Aindag 9A8]S ‘YouAT]
_ _ _ Jabeuey Aindeq uononiysuon g ‘bun
_ _ _ _ Jabeuepy uoionIsuo) AN ‘SImaT]

|ea1o9|3 ‘lsubisaq "IS

uyor ‘ewsapa’]

bunioday B 1509 Buussuibug Hd

ua)| ‘Jawsery

Buiuoissiwwo) 9 dn uels Od

wuey ‘uyey

J10]euIpI00) 108014 |enads Od

Baio ‘Buiteny

Jabeue\ S82IAI8S 8IS UOIIONASU0D

200 ‘uosuyor

_ [ [ [ I Juspuajuliadng |elauag) UoloNIISU0D I\ ‘POOH
_ M3INIBAQ Jabeue 108l0ud wir ‘joyosusH
I I I I I "H80 SINAT/ASQ O3 Jo Jabeuely aAe( ‘uipieH

dnpe)s g Jurely'sdo Jueld JO Jebeuely [1Sg

uea(q ‘AusbeH

SUONEIBPISUOD MSIY VYL €'G°E
ASIY BINPaYSS 26"

%Sty (00d3) 180D LG
Juswssassy ¥siy 00d3 §°€
aoueljdwo) Buipuny ¢

siseg uopeeasy g'¢’e

wwoy B NS -1S00 OSBN €°L°€E
sjoalipu| - siseq 3S00 OSBN Z°L°€'E
sjpauq - siseq 1s00 OSBIN L'L'E'E
wwog *® NS -1s00 JogeT ¥'9°'¢’e
wwo) g buz -1s07 Joge £'9'¢'e

suoleolilenp - UOISN|oX3 UoISN|oU| 6°E'S

[ENUBN-UON pI8ld - 1S0Q JogeT ¢'9'¢’€

HelQ - siseg 100 J0QET L'9°€°E

wwod ¥ NS -IH qor €'6°¢°¢ | —

90J0 SWOH @ Bu3- JH qor Z'S'e’E

|enue-UoN - JH 9qor €°1°6'¢'S

1084Ipu| YeuD - JH qor Z'L'S'e’S

10041q YeldD - JH qor L'L'S'e’S

dn pess - siseqg o|npayos Zy'e'c| —

siseg a|npayos L'y'€’s

wwo) @ NS - siseg ydxs] ¢z'e€e| —

Od3 - siseg |edluyos] L'z'e’s

siseq }S0) - }SE02I04 €°L°'E’E

SINP3aYdS - 1Sed3104 T'L°€'C

sonjuenp - 1509104 1°}gE

S}S0Q Qv suljsseg G'L°€

8|npayds auljeseqg ¥°L'¢

snjejs joeju0) suljeseg €£°1°¢

Bujuoissiwwo) auleseg Z'Z'L'e| —

Odd aullsseg L'C°L'E

adoog aulieseg L€

uopejdwoy je sjewsy jueld Juswiies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)




Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

SUONEISPISUO] XSy VHdl €°'6°¢

%SIY BINPaYdS Z'S°E

¥siy (00d3) 180D LG

JUSWISSasSSY sl O0d3 §°€

soueldwo) Buipund ¢

suoljedyifenp - UoISN|oX3 UoISN|OU| 6°E"S

siseg uofjejedsy g'¢’€

Wwwo) ® NS - 1S00 0SB €°L°¢€°€

sjoallpu| - siseg 1800 OSBRI ZT°L'€'€

Sjoallq - siseg 100 OSBIN L°L°€°€

wwo) ¥ NS -1s0) Joge] $#'9°¢°E

wwo) ¥ Bug -1s09 Joge] €'9'¢’E

|enueN-UoN pj8i4 - }S0) Joge g'9°¢’¢

yeur) - siseg 1s0) JogeT] L'9'¢'¢

wwod ® NS -IH qor €'6°¢°¢

9010 swoH % Buz-uH qor zZ's'e’e

|enue-UoN - JH 9qor €°1°6'¢'S

J0allpu| Yeud - JH qor Z'L's'S'S

10041q YeldD - JH qor L'L'S'e’S

dn Ye)s - siseq |NPayos gy'e'e

siseg a|npayos L'y'€’s

wwo) @ NS -siseg yos| zZ'Z'c’s

Od3 - siseg |edluyos] L'z'e’s

sisedg 1S0) - 1sedalod ¢°L'E'S

SINP3aYdS - 1Sed3104 T'L°€'C

saniuenp - 1sedaloq L'L'¢¢

S}S0Q Qv suljsseg G'L°€

8|npayds auljeseqg ¥°L'¢

snjejs joeljuo) auljeseg ¢€°L°¢

BU!UO!SS!UJUJOQ aulleseg Z'Z'L'¢

Odd aullsseg L'C°L'E

adoog aulieseg L€

Project Management Comm & Training Mgr
Ops SU & Comm & Training Operations Mgr

Cost Eng/Estimator for WTP Project

Proj Mgr, Waste Treatment and Immobilization Plant

DOE ORP Manager

Wells, Ken

Wilson, Jim

Clendendon, Ron

Eschenberg, John
Schepens, Roy

3

®)

a

Appendix B-3



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Appendix C

Project Cost Summary

Appendix C-i



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Appendix C-ii



4-0 Xipuaddy

2d09s JOJOBIUOD JO BPISINO IO BpISUIl BIE SWSY Papnjaul ay} Jaujaum abpn| jou
$00p | ¥3 Jojeiuo) Ag pabeurw Ag SpUSLILODa) | HT SHSH 950U} JO anjeA ,

000°00¢‘LL Aeg

q 1$ Aes "snjejs ubisap %G9 Je ajewnysa g-g SSeo 1o} pajoalold
005°880°L S! 19942 3INPaY2s |oul [BNAY

‘sanss| 99g Jaylo Jo uoneBiiw Se oM Se |z NIy} ¢| SWa} SA0GE SSpnjou|

Yadl WZ$ pue Ov3 Ul INGS SSpnjaul €2 W)

ysu aebiyiw o) sinoy ubisap sapnjoul £z wsy|

“ysi ajebpiw o} sweiboid Bunsel Wog$ pue sinoy ubisep sepnjoul £z way|
Joedwi a|npayos pue uole|elsul NGE Sapnjou|

Joedwl 9|nNpayas pue uone|elsul NSS$ sepn|au|

ys1 arebiiw o} sinoy uBisap sapnoul £Z way|

Yddl NG pue O3 Ul IN9$ SSpnjaul €2 W)

YddL INOLS PUB Qv Ul NG LS Sapnjoul €2 way|

-1 Swaj ypm papnjouj

-1 sway upm papnjou|

‘Bulyels-ap |enpelb Jo pesjsul JOBIJUOD JO PUS O} JEJS |IN4
uopeinp Aouabuuon
S|oAS| 82UpLUO2 puk [apow Asuabunuo)

S, 440 Aljioey
lenpiaipul pue yoeoidde Buiuoissiwiwod |epuanbas 104 uolielapIsuod sapnjou|

'S8joN

334 3ANTOX3 ANV g3.LVIVIST JHV SLSOD T1V ~8JON

agL aglr aglr 894 JojeHuUOD
005°182°LL | 000°000°L 00965 00v°985 009's51'6 | 00g‘68 009°'GLL | 000286 000°S59 00L°€LEL JV3 S00Z NVYO0¥d TVLOL
006'C¥. 000'000°'L 009'6£8 (009'LL'L) 000'8.¢ (000'¥2) - ¥65'691 000801 90F'PZL 143 Aq sebueyd Tv.LOL
(8%) gl 6l ¥l - - 8 - g Bupunoy g
h - 8¢
- - Joedwi ajnpayos Buipnjour ‘}soo weiboid 5
000'000°L 000°000°L - (vodey puey) sauspadxe jueld Jeauoid Joj Juswisnipe [9AS] S2UBPYUOD %08
- (c18'0¢) £18'0€ - Bulispow onsiigeqold Jo o83 o
- 09g'e (09e'2) - syue] pejeyby Ajlesiueyosiy i dnpiing usBolpAH 4
- 899°€EC (899'c£2) - asea eseq Jv3 9z9 0} sebueyd 4o uoganpal Buipung 900z d1LM ce
- 09¢'%9 (09¢'79) - ysu ouyAyjiqixal jo uoionpayuolejuswaidw - Juswubiy-ay wa)| sur [euoissaibucy g
- 809'9 (309'9) - asen olwses [einjonis (ya) Aoyiny ubisaq jo soueydasoeuopn e
- 926'2 (926'2) - Buidiq -ese) oiwsieg Auoyiny ubiseq jo eouejdesoeuoN 08
- ors'e (ovs'e) - speaysanQ Joyelodeng ul (Aunasspy |Ayiswig) spunodwos AIndisy shoplezeH JO uonewlo 62
- L88'glL (1eg'gl) - 1o0je|nBal ay) Aq pardacoe jou si Buyooidall4 [einonng 1oy ased Aoyiny ublsag gz
- 112'9% (£22'9F) - pajdaooe jou ase)d (AVdH) sI9ssan Aejouy pue adid u| uaboipAH Aoyiny ubisaq sz
(o1
- L0¥'vL (L0¥'F1) - “qns Ul [DAN SBLUNSSE) OEY MIOM PBLLIOHRJ-9S E1'H 9Sne|D JornuoD 19a o} Alligey] o
- 89g'lL (g9¢°L) - |esodsiq uisay ueds
- - 3SI JOJOBIUOD DD dT 0} Yd1 Wolj siajsuel]
joaa A4 £hb'le - Buyiepow opsiigeqosd jo 08y 4z
sabueys ubisep
(60L'c2L) 000'9F1 (605'c22) 00%'y 00¥'y pue sisAjeue [euonippe seuinbas wes) (g3Q) 1seiybug pue jseg [eoluyds | Ag smeiney ¢
[l VA4 zzm| 9ov' Ly - Buyjepow opsiigeqold Jo ey zz
(ovs'e) zzm |(0%5'E) - abebbn|d aur Bundwes |z
(015°1) zzm |(01G°L) - pajoadxs/pepasu se wiopad Jou SSOp - SOUBLLIONS UIS3Y WNIS8) oz
(580°99) zzm |(80°99) - souewJopad jeuiblew u ynsal sysu dn 9jeos sse00id Aoy g
(zze's) 000°GL (zze'ea) - (junoooe saleds Buieiado o} Jajsuel} paueld) ainjied JBY8N M1H 8injewsid oL
(z89'G1) 00051 (z8o'0g) - (Junoooe seseds Bunesedo 0} Jgjsuel} paueld) ainjied J8)BIN MY 8inewald 4,
(9€2) zzm |(9€2) - waysAg sebyo ul pauosiod s IsAeied oL
(8£8°9) zzm |(8€8°9) - sabueys ubisep Buiyoea aAIBPIXO o,
(09z'8) zzm |(092'8) - a)el XN} JUSIDIYNSUI O} 8NP - SYSIY UOHBIURINA 51
(620°cTL) (620'c21) - Lim Ayiioey yoea 10 8UO - (SYYO) SMBINSY SSBUIPERY [euolesadO sldlNIN+ ¢
(988°L+E) (988°L¥E) - Lim yoeouddy Buiuoissiwwo) [enusnbag sy o} sbueyo y
- - 9d0o2s D043 0} YdL WOl sIgjsuel] 4,
- - S)INSoY MBINSY Wi dL [Blsuss
- - (£°5°¢ sam) sishleuy vydl £5e
- - 28t
(000'+2) (000'¥2) (000'v2) SUJUOW € JO UONONpal [BlUSlOd - BINpayos ok Z26¢
98G'691 985'691 985'691 00 6 1'S€
- - (z's'¢ pue L'g'c saM) sishjeue fouabupuod
000'0L 000'0L 000'0L uole|eoss 9lep-0} papiwp 8 g¢ee
(000°8) (000'8) (000'8) sajes uoljelesa Buipunodwoa Alyjuopy £ 8'¢e
000901 000'90L 000°904 80UBpRU0D %,0Q JOf SBjel uonejedss ainny - 9 g'ee
i i (g'¢'¢ sam) sishjeue uonejessy
(000'01) (000'01) (000'01) (¢'2'¢'¢ sam) Bupsoo pue sappuenb juenws Joy syusuysnfpy
00002 000'02 000'02 fousye JojesadQ 4 £6ee
000G 000'G 000G Bunum ainpsocoid Jojessdp € £6¢e
000'G 000's 000'G eseasou Buiesy sojesedp £G6¢ee
000001 000'001 000001 Buiuresy Jojesado o} yoeoudde papelsf Ajpoy “Alliqejieae Jojesadg ¢ £6¢ee
(7'9°¢°¢ Sam) siseq Buyjels 19D D3 psyipow 1o} syuawysnipy
NOILdI¥OS3A
009°2£5°0L 0 000°09.°L 009'2:.°8 | 00g‘€Ll | 009'SLL | 90¥'ZL8 000°LpPS ¥62'68L°L |ov3 002 1aquadaQ NOILD3S
ANVHO0Hd | sumowun pabeuey weiboid anpayas| sy Bunewns3y 14043y
dIM umouun joBAUOD ov3a [eajuya L [elaua9 N.v0S3 1509 RRE
IVLOL (S3N|EA BOUBPYUOD %08) YidL 5002 AINIDNILNOD 0043 09-0L 5002 000°L$ Ul SJS02 I

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)




Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

APPENDIX D

Matrix of
Documents Reviewed by
External Review Team Work
Breakdown Structure

Appendix D-i



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

Appendix D-ii



4-a xipuaddy

G00¢ J8quiddeQ
0€ palep ‘so|ge] 1s0) ‘g xipuaddy ‘| awnjoA ‘vonsjdwo)) je
ojewsy joafoid d1M (1oL ‘0 ASY '00-200-G0-Od-30-dLM-065+Z

G00Z 1equisvaq g pajep ‘Aleuonoiq pue
aInjonJg umopyealg Mo ‘Y Xipuaddy ‘| awnjoA ‘uons/dwo)) je
ejewnsy josfoid diM (1oL ‘0 A8 ‘00-200-G0-Od-IO-d LM-065+Z

500z Jequiede( O¢ palep ‘Mairsy DV G00¢ [Mdy siesulbug
J0 sdi0D Ay "S'N Y} 0} esuodsay [Ng ‘| dWN|OA ‘Uonejdwo) je

ejewlisg josfoid LM [joL ‘0 A9Y ‘00-200-G0-Od-30-d LM-065+2

600z Jaqwiadaq 0g pajep ‘Bunpewyousg
pue Qy3 JO SSaUd|qeuosSeay ‘| awn[oA ‘uonsjdwo)) je
ojewsy joafoid d1M (1oL ‘0 A9Y '00-200-G0-Od-30-dLM-065+Z

G500z leqweoa Qg palep ‘seniunyoddo ‘| swnjoA ‘uopsdwo) je
ejewnsy josfoid diM (1oL ‘0 A8 ‘00-200-50-Od-IO-dLM-065+Z

S00¢
Jaquieoa Og palep ‘sjuswisnipy e ‘| swn(oA ‘uoieidwo) je
djewsy joaloid 4IM (301 ‘0 A9Y ‘00-200-G0-Od-ID-d LM-06G+Z

G00¢ Jequedag
0€ Palep ‘sajljoid Bulels pue 1soQ ‘| sWn|oA ‘uojejdio) je
ejewwsg joofoid diM [B10L ‘0 ASY ‘00-200-G0-Od-30-d LM-065+2

S00¢]
19qWia0a( OF Palep ‘JUBWISSASSY YSIY ‘L dWn|oA ‘vonsdwo) je
ojewsy joafoid d1M (1oL ‘0 A9Y '00-200-G0-Od-30-dLM-065+Z

G00Z Jequieoaq g pelep ‘elewnss 1S0D ‘| SWN|oA ‘uoys|duwio) je
e1ewWwsg jo9foid dIM [B10L ‘0 ASYH ‘00-200-50-Od-30-d LM-065+2

S00¢
Jaquieoa 0g pelep ‘@|npayos josfold ‘| swn|oA ‘uopejdwod je
djewsy joaloid 4IM (301 ‘0 A9Y ‘00-200-G0-Od-ID-d LM-06G+Z

5002 Joquisoa(
0€ paiep ‘snjels 108l0id Jualng ‘| awnjoA ‘uone|dwo) je
ejewnsy josfoid diM (1oL ‘0 A8Y ‘00-200-50-Od-IO-d LM-065+Z

S00¢]
Jaqwiada Qg palep ‘uoniuidg 2doog ‘| swn|oA ‘uonsdwo) je
ojewsy joafoid d1M (1oL ‘0 ASY '00-200-G0-Od-30-dLM-065+Z

x

X

X

x

X

X

x

X

x

X

G00Z 1oquiada OE palep ‘MaIAIBAQ ‘| dwN[OA ‘uonsjdwo) je,
ojewsy joafoid d1M (1oL ‘0 ASY '00-200-G0-Od-30-dLM-065+Z

SUONEIBPISUOD SIY VHdL €'G°E
ASIY BINPaYSS Z'G'E]

ysty (00d3) 1800 1°G°g
Juswssassy sty 00d3 §°¢
aoueljdwo) Buipun g

siseg uopeeasy g'¢’e

wwoy B NS - 1500 OSBN €°L°€'€E

suoleoliieny - UoISN|oX3 UoISN|oU| 6°¢'S

Sjoallpu| - siseg 3s00 OS®IN T°L°E'E|

SjoalIg - siseg 1500 OSBIN L°L°€°€|

wwo) B NS -1s0) JogeT $'9°¢’¢|

wwoy g Bu3 - 100 Joqe €'9°¢°g

[ENUBN-UON P8l - 1S0Q JogeT ¢'9'¢'¢

ye1D - siseq 1800 Joqe 1'9°E’g

wwod B NS - JH qor €°G°€°¢|

800 BWOH @ BuI- JH dOr Z'§°E'E

|enue-UoN - JH 9qor €°1°G'¢"¢€l

108lIpu| YeuD - JH qor Z'L°'S'€’S

10041q YeudD - JH qor L'L'S'€’S

dn Ye)s - siseq s|NPayos gy'e'g

siseq 9|Npayds L'y'¢"¢|

wwo) B NS - siseg ydxd1 ¢'T'€’¢

Od3 - siseg |edluyos] L'Z'e'S

siseq 1S0) - }SE02104 €°L°E"¢|

SINP3aYIS - 1SeI3I04 Z'L€'E|

sonuenp - 1se09104 1°}’E

S}S0) Jv3 suljeseg §°L°¢|

8|Npayds auljeseqg 'L ¢|

snjejs joeu0) suljeseg £1°¢|

Bujuoissiwwo) auljeseg Z'Z'L'E|

Odd auljsseg L'Z'L'¢

adoog auljeseg 1L ¢

SjusaWNo0(

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)



2-a xipusddy

5002 Joquiaoaq 0E Palep ‘UONESO|lY SSDIAISS PaJeyS
pue D3 9PIM JUEld ‘O Xipuaddy ‘| swnjop ‘uoysjduwio) je
ojeuwsg 100/0id 1M 8101 ‘0 ASY ‘00-200-50-Od-30-d LM-06G+Z

G00¢ 18quiada( 0€
palep ‘uonel|iouodsy 1509 ‘N Xipuaddy ‘| swnjoA ‘voneidwo) je
ejewnsy josfoid diM (1oL ‘0 A8 ‘00-200-G0-Od-3O-d LM-065+Z

500z Jeqwisde Q¢ pelep ‘eyewsy seoinieg poddng
pue juswabeueyy josloid ‘| Xipuaddy ‘| swnjoA ‘voisidwo) e
ejewnsy josfoid diM (1oL ‘0 A8 ‘00-200-G0-Od-3D-d LM-065+Z

G002 J19qwiede( O¢ Pelep ‘sejewns3 1s0)
Buluoissiwwon pue dnuels ‘1 xipuaddy ‘| swn|oA ‘vonsdwo) je
ojewsy joafoid d1M (1oL ‘0 A9Y ‘00-200-G0-Od-30-dLM-065+Z

G00¢ 1oqwada(Q ¢ pajep ‘sejewnsy 1so)
ABojouyos | pue yoleasay ‘Y xipuaddy ‘| swn|oA ‘uopsjdwo) je
ejewnsy josfoid diM (1oL ‘0 A8 ‘00-200-G0-Od-IO-d LM-065+Z

G00Z Jequieos( Q¢ pajep ‘sejewnsy 1so) Alojes
Jes|onN pue [ejuswiuosiaug ‘f Xipuaddy ‘| swnjoA ‘voieidwo) e,
djewsy joaloid 4IM (8301 ‘0 A9Y ‘00-200-G0-Od-ID-d LM-06G+Z

S00¢ J1equiede( 0O¢ paiep,
‘sejew}sg }s0D uononsuo) ‘| xipuaddy ‘| swnjoA ‘uopedwo) je
ejewnsy josfoid diM (1oL ‘0 A8Y ‘00-200-50-Od-IO-d LM-065+Z

S00¢]
Jaquiada Qg palep ‘sajewns3 }so) |elsje ying pue juswdinbg
Jue|d ‘s92IAI8S uonisinboy ‘H xipuaddy ‘| swn|oA ‘uonsidwio) je
ejews3 josfoid 1M (101 ‘0 A9Y '00-200-G0-0d-30-d LM-065+¢C

G002 1oquiads( O pajep ‘sjewls3
13S0 |eyde) 10a.1q ‘9 xipuaddy ‘| swn[oA ‘uonsjdwo) je
ejews3 josfoid 1M (101 ‘0 A9Y ‘00-200-G0-0d-30-d LM-065+2

600z 19quieds( ¢ Pajep ‘sejewns3
1509 Buuesuibug ‘4 xipuaddy ‘| swn|oA ‘vonsejdwo) je
ejewnsy josfoid dimM 1101 ‘0 A9 '00-200-G0-Od-3D-d LM-065+7Z

G002 J8qwisdeq O¢ peiep
‘seewwng Ajyuenp Aoy ‘3 xipuaddy ‘| swn|op ‘uonsidwo) je
ojewsy joafoid d1M (1oL ‘0 A9Y ‘'00-200-G0-Od-30-dLM-065+Z

G00¢ 19quiadag 0¢
paiep ‘sa|npayos pajielag ‘g xipuaddy ‘| swnjoA ‘uopsjdwo) je
ejewnsy josfoid diM [eioL ‘0 A8 ‘00-200-50-0d-IO-dLM-065+Z

x

X

X

x

X

X

x

X

x

G00Z Jeqwiada Qg paiep ‘saAIng Alpowiwio)
pue ss|npsayog Alewwng ‘9 xipuaddy ‘| swn|oA ‘vopedwo) je
ejewnsy josfoid diM (1oL ‘0 A8 ‘00-200-G0-Od-3O-d LM-065+Z

SUONBISPISUOD XSIY VHd 1 €°6°€
ASIY BINPBYSS 2°G°¢

Asiy (00d3) 1800 1°6°¢
Juswssassy Ysiy 00d3 §°€
aoueldwo) Buipuny ¢

siseg uole|essy g'¢’s

Wwoo B NS - 1800 OSBN €°L°€°€

suoneoilenp - UoISN[oX3 UoISN|oU| 6°¢'¢

Sjoalipu] - sised 1500 OSBN T°L'€'€

L'L°€€

sjoaq - siseg 1500 OSBIN

wwoy @ NS -1S00 J0qeT $°9°¢’¢

wwo) g 6u3 - 150D JogeT £9'¢°E

[ENUEN-UON pI8ld - 1800 JogeT 2'9'¢’€

Hel - siseq IS0 J0QeT L'9°€'¢

wwo) @ NS - 4H qor €°6°¢°¢

800 SWOH @ BuI- JH dor Z'G'e°E

|enue\-UoN - IH 9qor £°'1°'6°¢ ¢l

joauipu| el - JH qor g°L'S°€’¢

JoalIg YeuDd - JH qor L°L'S'E’S

dn Ue)S - siseq 9NPaydsS ZY'E'E

siseq 9|Npayds Ly'e’g

wwo) B NS - siseg Ydxa1 ¢'2'e’e

Od3 - siseg |[edluyds] L'2°€€

siseq }S0) - }SE02104 €°1°€’€

SINP3aydS - }Sed38104 Z'L'E°¢|

senueNnp - 15899104 |°}°g°E

S}S0Q Jv3 auljeseg §°L°¢

9|npayos auljsseg 'L ¢

snjejg joesuo) suleseg €°1°¢

Buluoissiwwo auleseg Z'Z'L'E

AN

Odd auljsseg

2doog auljeseg L°}L'¢

Sjuswnoo(

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)



£-@ xipusddy

X X X XUje 8|qereA Aousbunuo) ‘g piepuels ‘Penuod d.Im
X X X X | Juswyoeny ‘221680 NOOD
‘sajIAIOY Buluoissiwwo) o0} yoeouaddy papels) ay} jo uoneoiddy|
X X X X Jadeda)ypp Absjens Buluoissiwwo) pajelbajul 41N
X X X X 10801 Jue|d UOieZI|IqoWW| pUE jJuswieal] SISBAA
jue] pJojueH ay) Bujuoissiwwo) Joj ABajelIS Malnay ssaulpeay
X X X X X 10BIUOD dIM SeAIND pue sueld Buiyeis
X suawnooQq
92In0S pue ‘suoidwnssy ‘suoisnjox3 ‘suoiesnijeny Jo 1siq 108foid
X X 199ysmo|4 pue ubisaq ue|d Juswjieal |
J91e A\ piojueH 8y} jo Aoenbapy ay) Jo mainay aAlsuayaldwo)
X ajewns3 Buussulbug
X Xapu| JuswnJisu|
X 1817 Juswdinbg
X 9IN0Y 18S
X [9PON A€
X X X X "G00z Jequiaydag 7| palep ‘¥8zSz | NND .8, Hed
ueld Bujuoissiwwiod 1dm ‘v A9 ‘2000-50-dO-1d-d LM-065+2
X X X X '200Z AInr Lo pajep
\.V, Hed ueld Buuoissiuwo) ‘0 A8y ‘200-10-9-1d-d LM-065+2,
X X X X '000¢]
‘L1 Joquieds( palep ‘L0 "ON UOHEBILIPON Y40 JO Juswalels,
‘0 uonoas ‘geL LAY L0-220V-3d ON 1oesuo) ‘1oenuo) INg
X X X X ¥00C 18qUIsAON | pejep
‘ueld uonejustusjduj josfoid ‘Z AY '900-10-ON-Td-d LM-06572
X X X X X X X X X X G00Z J8quiadaq 0g pajep ‘g-z SWN|OA ‘Uoyajdwio) je
ejews3 josfoid M [BjoL ‘0 A8 ‘00-200-S0-Od-3D-dLM-065+2
X X X X X X X X X G00¢ J8quisdeq O¢ peiep
‘aniasay Juswabeuely ‘s xipuaddy ‘| swnjop ‘vonsdwo)) je
ojews3 josfoid 1M [j0L ‘0 ASY ‘00-200-G0-Od-3D-d LM-065+¢C
X X | X X | X | X X X X 500z Jequisdaq
0€ pajep ‘sjnoAe] AjjioeS ‘Y xipuaddy ‘| swn|oA ‘uonsdwo) je
ejews3 josfoid 1M (101 ‘0 A9Y '00-200-G0-Od-30-d LM-065+¢C
X X | X X | X | X X X X 600z J1equieds(
0€ palep ‘uoneleasy ‘o xipuaddy ‘| swnjop ‘uonsidwo) je
ejewnsy josfoid dimM (101 ‘0 A9 '00-200-G0-Od-3D-d LM-065+72
X X | X X | X | X X X X 500z Jeqweds(
0€ pajep ‘AjAnonpoid yeid ‘d xipuaddy ‘| swn|oA ‘uoysjdwo) je
ejews3 joofoid M [BjoL ‘0 A8 ‘00-200-S0-Od-30-dLM-065+2
w [ w w w w w [3) w w w w w [ w w w w w w w w w w w [3) w w w w w w
o o o ) IS w w w w w w w w w w w w w w w w w w w w w = = = = = =
w v |s|lg|lqgle|l® |33 |(S|lo|oo|o|a|loa|la|la|o|s|s|[d b33 o|s|e|b|[b|= Sjuswindoo(d
JIu_ » o o m =5 m w N - 'S w N - w N - - - N - N - w N - W W W N - w
Q o Qla|a |3 c |l |l c|loclselse |2l |lo|d 4] | 0| o8 0 o w | w | 8
Slg|2|Q|g|s 8|88 8|8 |8|8|8|8|8|s|slslS|S|8 8|5 |s|s|8|8|8|8|8]|¢
o =3 m Y 5 o (42 » (%2} o o o o T T o S o2 @ @ > = e e e 5 5 5 ® ® 5
o T o 2 mV 35 o (@) O O m m m nlw = = T T T m. m. w 3. & & © o o 5} 5 5 5}
=~ o =] @) o o ' ' = = = = S ] 8 8 28 @ m 7] o o @ %)
o Y O > 3 v_H_ fos) [} (e} o % w w % wn m ' ' ' ® ® @ 2 ' ' ' > Q o m Q
o) I O - T = I N ale e |+ | T v|=]c|a z|o|lo | P | P |9 o lolo|lo|o]lz 28|38 ]S
2 Y o o S 8 ' w w o ) Q o 2 2 % @ ! 2 o o) c a o 3 e} @
@, I3 @ 3 @ 7 I & & ) m T Q 5 @, @ [} (23 & > S O 2
g ~ 8 |8 clele|c|@lz|g|lolz|z|2 |22 | |c|a || 3|8 | |53
) 3 ] 5 @ @ o @ oy 7] o o < 5 o 1 o \ w Q = 28 5
o g _ @ | _ el - 3|33 |2a|35|@ m|S | 5|8 |° 2|2
g = o o|s|o|8|lol|&|Q |3 || |3 |8& |8 Q| 3| & » 5 |8
S c o a2 | 5|8 o =1 3 ol 2 | g - |2 3 e} & 5
73 S 3 5|8 3 3 z | = = - c 3 1 a
Q 3 q i 3 D 2 °
= @ 2
S )
)
(2]

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)



-@ Xipusddy

108(01d BY} JO MBIASY [BOIUYDD ]|

MBINDY Wes | pay

ddd3d

s,1da3 wsloid

ajewsg }s0) }Se08I04]

ABajesig uonnoax3 buuesuibug

X| XX X | X[ X[ X

a|npayos 109loid

ABsjesg uonnosxg uoioPNISU0)

SaAIND Yeu)

X[ X| X[ X

ejep j0eloid uojsiuuy/|
pue ‘|AL-1s0d ‘|IN1-21d :Buipnjoul ‘sjosfold soualsjel wolj eleq

SJUN0JJY JO Bp0H

SOAIND 8dUeULIOMSd

suolejuasald ealy Buiuueld 14 pue pTH

[9A8] Jeuoiouny pue ‘A4 ‘Ajjioey Aq synojuid 3s00 eIqoD

$80IAIBS paleys
pue ‘409 ‘gv1 ‘MTH ‘MY ‘Ld 10} ¥ [9A97) S8INPaYOS BloABWIL

0 A9y ‘100
-#0-0d-30-d LM-065¥Z ‘@Inpayos aseq Buipnjoul ‘400z AN ‘Ov3

X X| XXX

soNlioe) | d PUB MTH @Y} 10} SOAIND AJIpowiwio)

G002 ‘¥ 4equiede(
‘Hoday wuBlU| ‘1 YT ‘M3IADY 198YSMO|4 d1 M dAIsuayaldwo)

s)98ysmo|4 pue ubisa( jue|d Juswieal] 8)sep) pIojueH sy}
Jo Aoenbapy 8y} Jo mainsy aAIsusyaidwo) 0} sesuodsey Josloid

S|9pO AdvD dg % sjuawnooq ubisaq Ay

sa|npayos|
8y} JO MBI JO SPJODal JE|IWIS JO BPUBIOWS|A [Ng [BUJalU|

$8INpad0id pue ss|npsayos a|qeoljddy|

(¥9ND) Hodey ejey yun Anuenp

Spoyjaw Juaiayul 8y} pue ‘|
‘S|00IN| ‘|opow 8y} wouy pajessusb suodey eleq Ajuenp meiney

(010 ‘saul
91buIg ‘sjuswabuely [ei1BU) ‘sq|ed ‘'o'1) sbumelq ubisaq oiseg

x| X| XX

Aupowwo) yoes 1oy sebeyoed juswdojersq Auend

UoISN|OUOYD WED| MIIADY }98USMO|

J9)s1Bay W)l Buipuad pue pual] NG

(sn7INg) sisenbay abuey) joesyuo) Buipueising

SUONBISPISUOD XSIY VHd 1 €°6°€
ASIY BINPBYSS 2°G°¢

Asiy (00d3) 1800 1°6°¢
Juswssassy Ysiy 00d3 §°€
aoueldwo) Buipung ¢

siseg uole|essy g'¢’s

Wwoo B NS - 1800 OSBN €°L°€°€

suoneoilenp - UoISN[oX3 UoISN|oU| 6°¢'¢

Sjoalipu] - sised 1500 OSBN T°L'€'€

L'L°€€

sjoaq - siseg 1500 OSBIN

wwoy @ NS -1S00 J0qeT $°9°¢’¢

wwo) g 6u3 - 150D JogeT £9'¢°E

[ENUEN-UON pI8ld - 1800 JogeT 2'9'¢’€

Hel - siseq IS0 J0QeT L'9°€'¢

wwo) @ NS - 4H qor €°6°¢°¢

800 SWOH @ BuI- JH dor Z'G'e°E

|enue\-UoN - IH 9qor £°'1°'6°¢ ¢l

joauipu| el - JH qor g°L'S°€’¢

JoalIg YeuDd - JH qor L°L'S'E’S

dn Ue)S - siseq 9NPaydsS ZY'E'E

siseq 9|Npayds Ly'e’g

wwo) B NS - siseg Ydxa1 ¢'2'e’e

Od3 - siseg |[edluyds] L'2°€€

siseq }S0) - }SE02104 €°1°€’€

SINP3aydS - }Sed38104 Z'L'E°¢|

senueNnp - 15899104 |°}°g°E

S}S0Q Jv3 auljeseg §°L°¢

9|npayos auljsseg 'L ¢

snjejs joenuo) auljsseg €°1°¢ X | X

Buluoissiwwo auleseg Z'Z'L'E

AN

Odd auljsseg

2doog auljeseg L°}L'¢

Sjuswnoo(

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)



§-@ xipusddy

X ue|d uonnoex3 Bujuolssiwwod pue dn Hels
< V44900
X X s9|nNpayog uonezljin/speyy Jeg juswdinbg
X X SaAIN) sainjipuadx3y
X ssjey Hun 8|gqeynquisiqg uelpaiy INg
X asnoyaiep) ejeq
X Hoday ejey Hun pue Ajueny
X ydeis AioisiH 3800 8je( 0} S|00] |[ewS
X wajsAg Buipoday sia|joi3uo0D
X JuswAed Joj 8210AU| SI0}0EIU0OGNS ABAINS
X Buikening lJoy Joesyuoogng
X saAInN) Aypowwo) ying
X }sedalo4 e Buuedaid 1o} 81npadold pJepuels |Ng
X Hoday 1809 [eLSIe|N B|qeINGUISIJ UOHONIISUOD AJUIUOIN d LM
X sI9pIQ dseyoind Yng Aypowiwio)
X s1@aysyIop Juawdojaaaq Buioud Ajpowwo) ying pajos|as
X S}99YSHIOAN 1SEO810 Buldld Juswdinb3g pajosjes
X | X | X suodeay 0000
X SjuBWIWWOD Od B HIN ‘suoneoyioads yuswdinb3 pajos|es,
X X supoday Y139
X pouad JO-IND OV 8y} Joy ‘uoneoyisse) Alejes
Aq daq Buluoissiwwo) pue dn-uels Joj ejep [|0JAed pajoenx]
X uopeoyisse|d
Alejeg Aq unoH Jad sajey ajsodwo) [N JO uoienge |
X X X uopeoyisse|o
Alejes pue uolisod Aq ‘edoog Yo 09-0) 8y} Joj sue|d Buyels
X | X | X sajey Buidlid piemiod GOA
X | X (50/5¢2/6-10/0€/6) B9 Aq Xe |
0799 PuUe ‘Y99 ‘speaylanQ ‘SaAlIPpPY ||0JAed ‘Alejes 1o} sjunowy
Bunoidaq uoneosiisse|) Alejes yoes Joj ejeq |j0iAed pajoelx3
X SUOISINOId 180D Jaylo % ‘sabuli4 ‘sabepy aseg ay) buiuys
luyeqg
‘s1e)i4 adid Joj Juswaalby ajey abep) yeld aidwes payosles
X apoD
Ajpowiwio) Jo ¢ |9Aa7 e 9oualadx3 XI Jeld [enjoy Jo uonenge |
X juawdolanaq 1s0) JogeT YelD Joj [SPO|A 199USHIOAN
X slapuneg
‘ss900.1d Juswabeuel ysiy onewwelfold pue [edluyos] diM
X silesowe |
‘J98Usmol4 d1M\ Y} 4O sishjeuy pue mainay aAisuayaldwo)
@ [ «@ «@ @ @ @ [ [ «@ «@ @ @ [ «@ «@ «@ @ @ [ ©@ «@ «@ @ @ [ «@ «@ @ @ @ [
3] 3] [4] 3] I w w w w w w w w w w [ w w w w [ N - N N N -
AR A A AR AR R R A R R A R R R A R A A AR N sSjuswinoo(d
ﬂ » o % s 5 m w [} = kS (X [N} = w [} = = = [N} BN [} = w [N} = @ @ o [} = @
S 2 a | & | 8 z|lz|lz|cloclocloclsls | @M *lo|lo|d|a ||| |2 @ @ w | | D
2l 29|35 |8 8|8 |2 8|2 2|28 |8 |s|s|slS|c|a8|a|s|s|s|8|e|8|s|8]|¢
2l |m|g|olo| 28188 |c|¢8|8|z|zx|c|o|lc|g |8 |23 |8 |&|&8 |3 |3|3|2|2|3
g o | 8| * |5 (2|8 |aglodlelo|lololol | |z|lz|z|lcs|cs|@lals |8 |8 | mlilaldl3l3]|¢
- > 3 m S o o S m = = = & o 9 8 @ e @ m %) e) ] o %)
®) A (@) » 3 P%e W o o o 73 7 7 N w 5 1 ' ' =, ' ' ' > (o) o ®) m o
o 2 13| ¢ =2 |3 a1 2 & i i Tl ] €| e z|lo|lo | PP |? o |lw|o| O3 |2 o T |8
?. a1 3 g o | & y @ | @ | | m || S| | |8 ) ) o | @ | | 8|3 S | s ol o |3 3 o | @
& = m 8 S m m. m. c a [ 2. O T = =+ =+ @ o c ® = @ ) ) W Q 3
3 3 _ A N R R AR el L IB|E|2 @ @ | &
& = o ols|o|9|o|& Q|3 |2 |28 |5 |88 ol 5| & |® |3 g |8
> S ) a2 = 3 o ] o o 58 Q - =+ S o S 2
@ = 2518|3323 |7 = - S 3 Cla
o 3 Q @ 3 o 3 °
O s =]
=4 c
S o
]

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)



9-@ xipusddy

X X X X 0 A9y ‘800
-G0-dO-LdY-dLM-06G¢ 8lewis3 Jo siseq safjijioe JO soueleg
uopa|dwo) e djewns3 g0z Jlequiedaq Buiutes) g BuuoissiwwoD
X X X X 0 A9y
‘Z10-G0-dO-1dY-d1M-065tZ 8rewns3 jo siseg Ajjoe4 AiojelogeT]
uons|dwo) je ajewnsg o0z Joqwadsq Bululel] g Buluoissiwwo)
X X X X 0A9Y ‘010
-G0-dO-Ld¥-d LM-0657Z djewlsd Jo siseq d)sep AJAIOY moT
uops|dwo) e sjewns3 G0z lequieoaq Buiulel] % BuiuoissIWWOD
X X X X 0A9Y
‘110-G0-dO-Ld¥-d LM-06G+¢ iewns3 Jo siseq d)sep [9re ybiH
uopa|dwo) e sjewns3 G0z lequieoaq Buiutes] ¥ BuluoissiwWwoD
X X X X 0 A9y ‘600
-G0-dO-LdY-d LM-065Z ‘@jews3 jo siseq Ayjioe juswiesljoid
uopa|dwo) e ajewns3 g0z lequiesaq Buiutes] g BuuolssiwwoD
X S]98YS JUBWSSSSSY XSy W} VHdL
X 600z Jeqwadaq ‘ejep jndu) Jeysewpad
X 600z Jeqwiade( ‘ejep ndinQ ,Jeysewpad, eionewld
X ye8yspealds indu| OvyO3g
X (1onry
yeuueneg) 109oid Jofew ajqesedwod e 1o} sisAjleue DyyO3g
X dLM 104 OV3 $00¢ 40} Sishjeue OvHO3d
X SOLIBUSOS PaUleJ}SUOdUN pue pauleljsuod
ay} yjoq Joy (88} snid 3s09) ued ainyipuadxs paseyd awi Qv ING
X OV3 INg 104
SISeq SWJo} Jey} d|NpaydS papeo] 99IN0say/auo)salily 109loid INg
X auljeseg £00g WoJj ueld uoinoax3 joafold
X sia)oweled
Buipuny 4o siseq Q'3 8} 10} [N BU} UOIOBIIP [BUOHIPPE
apinoid Jeyl (G0/81/8) G2L-d LM-GO 0} Juanbesqgns s1eja] 300
X 5002 ybnouyy
uondaouj 108foid wouy }9ayg ejeq joafoid uononisuo) 300
X swa)| Aouabunuo) Dv3
X SWwd)| YddL1 jo sl
X 1817 suondwnssy pajepijosuo)
X uofje|eos3 JogeT] |enuew pue [enuew-uoN 10} 1seaalod |9AN/ING
X uofewloju| uoneeasy Jayjo pue syybisu| |eqojo
X 8npayos pue sjewnsy aseq Bulpnjoul ‘Ov3 €002 YoleN
X paulea] suossa NG
X S]OBIIU0OQNS pUe SOd J0 o|dues
w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w
o o ] (] IS w w w w w w w w w w w w w w w w w w w w w o o - N N N
w N = m - © © N ~ ~ o o o o o o o o o F » N ) = - N (3] F w ) [ - w.._. C m E 3 O O D
ﬂ » o o = s m w [N = I w (X = w N = = = N - [N N w ) N - - o ) N -
g |lg|lQlalal|lg|lz|lz|lz|r|lclclrlselsel® M *lolo|ld4|la4|la|n|2|8 |8 |8 | o |w|3
slz|2|Sla|s|8|Bleg|8|s| 8|8 8|S 8 |s|s|s|s|2|e|8|g|s|s|e|e|&|g|g|¢8
2| |m|g |l | 28]8]38]°8 g g Q | x| || |2 |2|=Z2]|]3]|38 I & 3 3 3 el 2|3
21213z |S | mlS|olololglolol]l i |m|T|T|T|5]|5 gl8l2|2|2 | m|lo|ol|a|ad|o
9 8 e @ Q
o1z |S|g|2|s|glé|ala|2|2|2|2/8|8|z|o|lole 2|7 |plole|o|d|2|3|5|%|8
> = ! o] 3 c o : o o ' ' ' w o s & & o ) ' ) 9 @ o a = S 313
@ = n S @, * wn m m Q Q0 =1 o o @, @, 9] @, @ > 0O L
= (7] » ° (2] Q QO = = o 0 = = » » 8 < o < Q
a = o » » c @ a. o T C » @ S - 3
@ 3 o 5 c & & @ Fo @ o) o = 5 o ' \ w Q = @ o %
S 2 _ o [ 7Tl 2| 3|3 |8 2|5 ]|@ 2 g | S | = | @ ® | o
& el 0 ols|o|lS|o|8|9|2|® |2 |5 |8|¢% el3|a|" |3 2|3
> 5 Sslal|3|3]|]9]|=2]¢8 Q|2 la |72 3|0 s | 5
z = 2585|257 3 s 5 @
3 9 & ) 3
V] 78 3
5 v 5
3
[2]

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)



/-@ Xipuaddy

0 A9 ‘$00-G0-dO-LdH-d.LM-065¥Z ‘@1 wns3 Jo siseg NS

slaye 1senbay abuey) joenuo)d |INg

SUONBOYIPO - 9ELY LAY L0-2Z2OV-3d ON 19BAU0D JOBAUCD INF

X[ X| X

9€LYLAYL0-220V-3A "ON 19BU0D 10BJU0D INF

sjeeyg ejeq adid

0 A9Y ‘710-G0-dO-LdH-d LM-06GZ oewns3 Jo siseg
00d3 9pIM Jueld uonadwiog Je sjews3 GO0z Joquisdsg dnuels

0 A8y ‘610-G0-dO-Ld¥-d LM-06S¥C 81ewns3 Jo siseg
A)ij10e4 AJojeloge] uona|dwo) e slewnsy 00 Joquadaq dnueis

0 A9Y ‘GL0-G0-dO-LdY-dLM-0651¢ dlewiisd jo siseg sal|ioe]
Jo @ouejeg uonajdwo) e sjewnsy OOz Jequedseq dnuelg

0 A9Y ‘210-G0-dO-Ld¥-d1LM-06SZ Slewns3 Jo siseq SISEMN
AuAnoy moT uopejdwod je sjewnss GO0z Jequedseg dnuelg,

0 A9Y ‘810-G0-dO-Ld¥-d1M-06SZ S1ewns3 Jo siseg
a1seM [9A87 ybiH uonsjdwod je sjewis3 ooz Jequedssq dnuelg,

0 A9y '910-G0-dO-Ld¥-d1M-065tZ ‘@rewnsT jo siseq Ayjioed
Juswiealald uone|dwod e sjewnsy G0z lequwedag dnueis

X| X X| X| X| X X

x| X| X] X| X X| X

X| X X| X| X| X X

X| X X| X| X| X X

0 A9y
‘200-50-dO-Ld¥-d LM-06S¢ 8lewns3 Jo sised D0d3 9pIM Jueld
uons|dwo) je ajewnsg o0z Joqwadsq Bululel] g Buluoissiwwo)

SUONBISPISUOD XSIY VHd 1 €°6°€
ASIY BINPBYSS 2°G°¢

Asiy (00d3) 1800 1°6°¢
Juswssassy Ysiy 00d3 §°€
aoueldwo) Buipuny ¢

siseg uole|essy g'¢’s

Wwoo B NS - 1800 OSBN €°L°€°€

suoneoilenp - UoISN[oX3 UoISN|oU| 6°¢'¢

Sjoalipu] - sised 1500 OSBN T°L'€'€

L'L°€€

sjoaq - siseg 1500 OSBIN

wwoy @ NS -1S00 J0qeT $°9°¢’¢

wwo) g 6u3 - 150D JogeT £9'¢°E

[ENUEN-UON pI8ld - 1800 JogeT 2'9'¢’€

Hel - siseq IS0 J0QeT L'9°€'¢

wwo) @ NS - 4H qor €°6°¢°¢

800 SWOH @ BuI- JH dor Z'G'e°E

|enue\-UoN - IH 9qor £°'1°'6°¢ ¢l

joauipu| el - JH qor g°L'S°€’¢

JoalIg YeuDd - JH qor L°L'S'E’S

dn Ue)S - siseq 9NPaydsS ZY'E'E

siseq 9|Npayds Ly'e’g

wwo) B NS - siseg Ydxa1 ¢'2'e’e

Od3 - siseg |[edluyds] L'2°€€

siseq }S0) - }SE02104 €°1°€’€

SINP3aydS - }Sed38104 Z'L'E°¢|

senueNnp - 15899104 |°}°g°E

S}S0Q Jv3 auljeseg §°L°¢

9|npayos auljsseg 'L ¢

snjejg joesuo) suleseg €°1°¢

Buluoissiwwo auleseg Z'Z'L'E

AN

Odd auljsseg

2doog auljeseg L°}L'¢

Sjuswnoo(

uopejdwo) je sjewsy jueld Juswies. ] 9)Se| pJojuBH 8y} JO MaINsY dAIsusyaidwio)



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

APPENDIX E

External Review Team
Review Process

Detailed Flow Diagrams

Appendix E-i



Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion
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Comprehensive Review of the Hanford Waste Treatment Plant Estimate at Completion

OPERATIONAL READINESS
A LONG TERM STRATEGIC APPROACH

Summary

Situation: The current contract with Bechtel National, Inc. (BNI) does not adequately address the long-
term operation of the Waste Treatment Plant (WTP) facility. While BNI’s strategy for start-up and
commissioning satisfies contract requirements, the tailored approach allowed by the current contract does
not position the U.S. Department of Energy (DOE) for the most efficient and cost effective transition to
an Operations and Maintenance contractor for the facility.

Observations: BNI has developed a “graded” approach (tailored training/procedures) to start-up and
commissioning based upon hiring experienced test and operating personnel who will need less training
than “novice” employees. Consequently, BNI’s training program and procedures will be developed for
very experienced personnel. This program, while satisfying Hot Commissioning requirements, will not
be adequate for an operations and maintenance contractor with employees with varying experience levels.
Therefore, the new operating contractor must develop a set of operating and maintenance procedures and
training programs tailored to the experience level of its staff, which will differ from those developed by
BNI. Furthermore, the contract does not address operating spare parts and equipment for long-term
operation. Consequently, a high risk exists that the plant will be turned over to a new operator without
sufficient training, procedures, or operating spare parts that may be needed to keep the facilities operating
reliably. In addition, DOE may have to duplicate the Operational Readiness Review (ORR). The purpose
of the ORR is to evaluate the readiness of the plant, administrative control and management, and the
personnel that are maintaining and operating the facility. Since the ORR will be performed with BNI
commissioning staff, a second ORR will have to be performed for a long-term operating contractor since
BNI’s responsibilities cease upon Hot Commissioning.

Recommendations: DOE should immediately advise BNI of their intent to invoke the post-
commissioning services clause in the contract. They should direct BNI to hire test and commissioning
personnel with the intent of transferring them to the permanent operating staff; increase commissioning
and testing staff to meet the full facility operating requirements; and modify the graded approach to
commissioning.

Benefits: This approach provides DOE with a plan to take the facility through testing into production
using the testing and commissioning staff. It eliminates the requirement to have two ORRs, eliminates
the duplication of training and procedure development, and provides for early purchase of operating spare
parts. Most importantly, it allows the facility to have a fully staffed and trained Operations group at the
end of Hot Commissioning. The net impacts will be: 1) a decrease of $300 million over the EPCC
timeframe, 2) a $110 million decrease during the operating phase of the project, 3) and reduced mission
duration of 1.5 years due to operational efficiency.
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OPERATIONAL READINESS
A LONG TERM STRATEGIC APPROACH

PURPOSE
The purpose of this document is to provide insight with respect to the BNI’s current plans and contract
obligations regarding start-up and commissioning services as well as challenges and opportunities to

address DOE’s long term operation requirements for the WTP.

BACKGROUND

DOE’s contract allows BNI to construct, start -up and commission the WTP facility using a tailored
approach where each facility is commissioned sequentially and not operated as an integrated facility. To
meet contractual requirements, BNI will provide a staffing level that is only sufficient to sequentially test
and operate facilities individually. Staffing assumptions include the ability to hire experienced personnel
from the nuclear industry or other industries with appropriate Conduct of Operations training and culture
indoctrination, and qualified personnel can be hired as quickly as required by the BNI staffing plan. BNI
staffing will only be maintained to meet contract commitments and not the long-term operation of the
facilities.

When the High Level and Low Level waste facilities have completed Hot Commissioning (the last
facilities to be commissioned), only one of the five facilities will have a full operating crew. The
remaining facilities will have minimal crews sufficient to properly maintain the equipment and systems in
a safe manner in compliance with appropriate procedures. Once BNI has completed the Hot
Commissioning program, they will have met their obligations under the contract and will shutdown the
facilities. Accordingly, BNI will decrease their total operating and maintenance staff from approximately
500 personnel to 25 personnel within a 2-3 month period. The remaining personnel will have the
responsibility to close out the contract for Start-up and Commissioning. BNI developed a training
program that assumes that personnel recruited will all have certain minimum experience level, and hence,
reduced training requirements based upon the assumed level of experienced testing, maintenance and
operating personnel. BNI used the same approach for testing and procedure development.

The ERT believes that BNI’s Start-up and Commissioning plan meets contract requirements. Staffing
levels are appropriate for sequential testing, organizational structure and responsibilities are well defined,
programs and processes to safely maintain and operate the facilities are identified, and the necessary
program elements are in place or identified to demonstrate Hot Commissioning. However, the current
contract with BNI does not adequately address the long-term operation of the WTP facility.

DOE APPROACH COMPARED TO TRADITIONAL INDUSTRY APPROACH

In a typical transition from Construction/Start-up/Commissioning to long-term operations, the operating
contractor is usually on board with a sufficient number of operations and maintenance personnel to
participate in the component and system testing. The proposed operating contractor develops the long-
term operating spare parts and spare equipment lists and begins ordering long lead items. The operations
and maintenance group begins the development of training programs, maintenance and operating
procedures. They witness and sign off all system tests as well as operate the systems for those tests.

The program proposed by BNI contains an inherent risk regarding the availability of staffing to support
the tailored approach. Since the inception of the WTP project in 2000, the demographics for staffing
nuclear operation facilities have changed dramatically. The WTP project completion date has shifted
from 2007 to approximately 2016. The majority of current utility nuclear power plants are submitting
applications to extend current operating licenses for a minimum of 20 years thereby continuing to provide
employment for those that may have been available in the job market had the license expired. The utility
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industry constructed a substantial number of plants in the 1960s and 1970s. As shown in Figures A-1 and
A-2, a significant number of those employees are now retired or will retire within the next 10 years,
putting a great resource strain on the nuclear industry.

Number of Peopl

Figure A-1 Worker Supply Projected to Decrease in Key Areas

% Change In New Worker Supply (2002 - 2011)

International Atomic Energy Agency, Trieste-2004
200%

150% -

100% -

50% 1

0% -

Figure A-2 Cumulative Demand for New Workers

International Atomic Energy Agency, Trieste-2004
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Based upon the assumption of available personnel, BNI plans to bring in experienced test and operating
personnel who will need less training than “novice” employees. Consequently, BNI’s training program
and procedures will be developed for very experienced personnel. This program, while satisfying Hot
Commissioning requirements, will not be adequate for an operations and maintenance contractor with
employees with varying experience levels. Therefore, the new operating contractor must develop a set of
operating and maintenance procedures and training programs tailored to the experience level of its staff,
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which will differ from those developed by BNI. Furthermore, the contract does not address operating
spare parts and equipment for long-term operation. Consequently, a high risk exists that the plant will be
turned over to the new contract operator without sufficient operating spare parts that may be needed to
keep the facilities operating reliably.

DOE will also have to duplicate the Operational Readiness Review (ORR). The purposes of the ORR are
to evaluate the readiness of the plant, administrative control and management, and the personnel that are
maintaining and operating the facility. Since the ORR will be performed with the BNI commissioning
staff, the ORR required for the long-term operating contractor commissioning staff will have to be
duplicated since BNI’s responsibilities end upon completion of Hot Commissioning.

OPPORTUNITIES FOR LONG-TERM OPERATION OF THE WTP

In order to meet the long-term mission and avoid the added costs and complications associated with an
abrupt transition from a commissioning phase to an operation phase, the following changes will improve
the transition to the operations phase of the WTP project and improve the operating reliability of the
facility.

1. Plan to take the facility through testing into production using the testing and commissioning
staff. Using the testing and commissioning staff as the future operating staff will provide the
operations team invaluable experience that could not be attained had the testing and commissioning
been performed by a separate organization.

2. Eliminate the requirement to have two ORRs. As indicated earlier, the first ORR would have
tested the testing and commissioning crew to assure safe operation during cold and hot
commissioning. Using the same group for both commissioning and long-term operation eliminates
the need for the duplication of a significant portion of the ORR.

3. Eliminate the duplication of training and procedure development. By changing from a graded
approach to one that meets the requirements of the operating staff, there is no need to develop an
additional training and procedure development program to handle different levels of capability
between a separate test & commission team and an operations group.

4. Have a fully staffed and trained Operations Group at the end of Hot Commissioning.

5. Purchase operating spare parts earlier. The testing and commissioning group will also function
as the long-term operation group allowing them to analyze and procure the appropriate spare parts
required for long-term operation.

RECOMMENDATION:

DOE should immediately notify BNI of their intention to invoke the post-commissioning clause in the
contract. DOE should direct BNI to:

a. Hire test and commissioning personnel with the intent of transferring them to the
permanent operating staff when the hot commissioning is successfully completed.

b. Increase test and commissioning personnel to meet testing schedule and provide full
operating and maintenance staff complement. Since the current contract would only require
BNI to sequentially staff the project to meet their current commissioning requirements, the new
contract operator would have to hire the additional 350 personnel and train them after the
turnover from BNI. Deciding that the testing and commissioning organization will become the
contract operating staff after hot commissioning will eliminate the risk of starting initial
contract operations with an inexperienced crew.
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Upon receipt of DOE direction, BNI should modify graded approach (tailored training/ procedures) to
commissioning. This will eliminate the duplication of training and procedures, which will occur with a
late entry of the operating contractor.

KEY ASSUMPTIONS

e Commissioning and Test employees transfer to Operations.
e DOE acquisition process time frame is at least five years.
e Union rules and jurisdiction are not a consideration.

ISSUES

e Long-term career opportunities need to be defined for future operating staff in order to have
assurances of their long-term commitment.
e Current BNI contract needs to be modified to address the following:
a) Increase Test and Commissioning staff to provide full operations complement at
the end of Hot Commissioning.
b) Modify the training program to accommodate additional Operations staff.
¢) Modify training and procedure development for contract operations.

COST IMPACTS

During the contract
e Staffing increase: $100M
Training increase: $5M
Procedure development increase: $5M
Procedure inefficiency increase: $20M
Testing duration decrease: $90M
TPRA decrease (multiple ORRs): $90M
TPRA decrease ( sequential commissioning): $250M
Elimination of “graded” staffing approach: not quantified

After the existing BNI contract

. Training cost reduction: $100M
. Training & Procedure development cost reduction: $10M
. Increased Facility availability/production

= 20 percent availability improvement (proven experienced staff)
= $200M cost avoidance in first two years
Net Impact
e Decrease of $410M in life-cycle costs
e Shorter Mission Duration (improvement of 1.5 Years)

LIFECYCLE RISK MITIGATION
e Test schedule risk.
Staffing/ graded approach risk.
Sequential testing risks.
Multiple ORR risks.
Facilities shutdown/limited operations following Hot Commissioning.
Repeat ORR with operating contractor prior to “Commercial” Operation.
Ability to meet TPA milestones improved.
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CRITICAL MILESTONE DATES
e DOE should direct BNI now (and modify the contract) to revise its execution plan and reflect the
revised approach in the 490 EAC.
e Begin hiring additional staff to support long term operations — January 2012.
e Begin training additional staff — June 2012.
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