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If BNFL is authorized to proceed beyond the design phase, it will move forward to the completion of the
design, construction, startup, testing, and operation of the facility to provide waste treatment services at
. the fixed-umit prices established  'he end of the design phase. Under the contract negotiated with
BNFL, DOE currently forecasts that waste treatment will begin in 2005 to 2006 and will continue for at
least 10 years. During that period, DOE expects the contractor to immobilize approximately 10% of
Hanford’s waste by mass. That waste processing will include both high-level and low-activity waste
treatment and immobilization. The waste processed during operations will be retrieved from 11 tanks
and will free up valuable double-shell tank space to enable transfer of waste from high-risk single-shell
tanks. The waste to be processed constitutes between 20% and 25% of the total radioactivity in the
Hanford tanks and includes some of the highest safety-risk tanks at the site. BNFL's facility design
provides for the ability to expand the capacity of the plant at a later date. This could allow a significant
amount of the waste currently planned for TWRS Phase I to be processed in the expanded facility.

DOE also recognizes that the successful execution of the TWRS Phase I project requires effective
management by the Department. The approach to managing this contract involves a less directive role
than DOE normally has in a cost-reimbursement contract to take advantage of the incentives and
efficiencies of private industry. To carry out this role effectively, the DOE has developed, or is
developing, a number of important management tools, including a detailed project management and
integration system. Work also is underway to assure that staffing needs are met in a timely manner by a
dedicated, specialized team. The management plan includes extensive input from external reviewers,
including participants with broad experience in fixed-price contracting with other federal agencies, and
the plan takes into account key lessons learned during Part A of TWRS, as well as significant lessons

Jfrom other recent projects in the DOE complex.
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List ¢ A )nyms and Abbreviati 1s

ATP Authorizationto p1  eed

BA Budget authority

Bechtel Bechtel National, I .

BNFL BNFL Inc., a Unite States subsidiary of British Nuclear Fuels plc

BO Budget outlay

CFR Code of Federal Re lations

DoD U.S. Department of efense

DOE U.S. Department of Energy

DOE-RL DOE Richland Ope ions Office

DST Double-shell tank

Ecology Washington State Department of Ecology

EIS Environmental impact statement

EPA U.S. Environmental Protection Agency

FY Fiscal year

HLW high ‘vel waste

LAW Low-activity waste

LMAES Lockheed Marti nced Environmental Systems

M&l Management an ration

M&O Management and operating

MOU Memorandum of Un rstanding

NRC U.S. Nuclear Regulatory Commission

NTP Notice to Proceed

OSHA Occupational Safety =~ Health Administration

RCRA Resource Conservati  ind Recovery Act

Regulatory Unit DOE Office of Radic  ical, Nuclear, and Process Safety for TWRS
Privatization

RFP Request for proposal

RTP Readiness to proceed

SAIC Science Applications ternational Corporation

SST single-shell tank

TPA Tri-Party Agreement anford Federal Facility Agreement and
Consent Order)

TWRS Tank Waste Remedia a System
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The highly radioactive tank waste is viewed regionally as a long-term threat that requires
near-term actions to be initiated to provide a permanent solution. The preferred solution is to
remove the source ofthepr ler byr ieving and immobilizing the waste, as currently planned
in TWRS Phase 1. Phase I has been designed to retrieve, treat, and immobilize approximately
10% by mass (and as much as 25% by 1 ioactivity) of the tank waste, which will free up
valuable tank space to transfer SST waste to DSTs.

2.2 Compliance Agreements

With regard to environmental and public safety issues, there are specific legal requirements
that DOE must satisfy, as well as compliance agreements that DOE has signed, concerning the
Hanford tanks. DOE, the U.S. Environr ntal Protection Agency (EPA), and Ecology have
entered into the Hanford Federal Facility Agreement and Consent Order (also called the
Tri-Party Agreement [TPA]). This agre 1ent is intended to ensure compliance with the
Resource Conservation and Recovery Act (RCRA) and the Comprehensive Environmental
Response, Compensation, and Liability Act, as amended. The TPA sets forth certain
requirements and milestones for cleanup activities at the Hanford Site, including cleanup of
the tank waste. The major project miles! ies and their respective completion dates will be
discussed in Section 5.4.

In providing waste treatment and immob zation services in Phase I, the contractors also are
required to assure that treated HLW meets Nuclear Waste Policy Act requirements for deep
geologic disposal. Additional requireme : for LAW require that the treated LAW meets RCRA
requirements for near surface land disposal. Treatment facilities also must meet state and federal
requirements for public and worker health and safety.

2.3 Regulatory Context

The regulatory framework for the TWRS Phase I project requires compliance with existing laws
and regulations and relies on, to the extent possible, established external regulatory authorities.
The regulatory framework for execution ¢ Phase I addresses a variety of objectives, including
the following:

o Compliance with the TPA;
e The need for regulatory stability and ¢ sistency; and

e The need to achieve improved effectiveness and efficiency in execution of regulatory
requirements.

Except w re regulatory authority is speci ally reserved for DOE, or where regulatc _

¢ 1pliance responsibilityise iblished for DOE, DOE wi not serve as the regulator or enforce
regulatory compliance requirements. Where an external regulator assigns joint responsibility for
regulatory compliance to DOE and the contractor, the contractor has primary responsibility and
accountability to the external regulator. Where joint responsibility does not exist, the contractor
has full responsibility and accountability to the external regulator. Based on the scope of work

Ri  rtto Congress 9
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could not prov. : independent regulation as quickly as needed under the DOE privatization
| nning. Fur ore, it appeared that NRC regulation required legi tive action to coni n
. C authority gulate the Hanford tank waste treatment.

To allow the project to proceed under a stable regulatory regime for nuclear and process safety,
DOE established the Regulatory Unit; a staff of 17 full-time federal employees at Hanford.
Additional support for the Unit is provided by DOE Headquarters and, in an advisory role,

the Nuclear Regulatory Commission (NRC). This support is formalized by Memoranda of
Agreement and Understanding between the cognizant DOE and NRC officers, specifically,

the DOE Assistant Secretaries for Environment, Safety and Health; and Environmental
Management; and the Director of Nuclear Materials Safety and Safeguards of the NRC.

Pursuant to the Memorandum of Understanding (MOU) between DOE and NRC (62 FR 12861),
the NRC’s participation during Phase I is primarily of a cooperative nature for the purposes of
information transfer and assisting DOE in establishing a regulatory program that is consistent
with the NRC’s regulatory approach for )tecting the workers, the general public, and the
environment. To further this goal, NRC has formally assigned staff to coordinate with the
Regulatory Unit of TWRS.

Accordingly, DOE arrived at a radiological, nuclear, and process safety oversight program to
ensure maximum NRC involvement in accordance with the cited MOU. Under this approach:

e DOE will regulate radiological, nuclear, and process safety through a dedicated, independent
Regulatory Unit whose sole focus and authority is the regulation of the design, construction,
and operational safety regulation of the privatized TWRS contractor;

e Regulation will be consistent with the NRC’s Principles of Good Regulation INRC 1991);

e Regulation will not rely on the DOE order-based system unless specifically invoked through
the contracts;

e Oversight of process safety will be conducted in a manner consistent with OSHA authorities;
e Regulation will be consistent with DOE nuclear safety rules; and

e Regulation will apply the concept of “tailoring” of controls to the work to be performed and
associated hazards consistent with established standards.

To facilitate the regulatory transition to Phase II, the Memorandum of Understanding between
NRC and DOE for Phase I calls for prompt identification and elevation of issues that could

i1 Hact the design, construction, or operation of the Phase _ plants. In |dition, during this
period, NRC is expected to issue its new draft 10 CFR 70 Rule, that would ultimately applv

to the TWRS facilities, if NRC assumed regulatory oversight. DOE and its contractors wi
comment on this draft rule. The comment resolution process is expected to settle many areas
of potential disagreement. The lead time fo1 hase Il will allow the NRC to have the necessary
legislative and regulatory framework to assume regulatory oversight.

Report to Congress 11
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3Pri izat a Concept for Hanfor ik Waste Treatment and Immobilization

Inl1 2, )OE formally established the TWRS program to ensure that highly radioactive tank
wastes at Hanford would be stored, treated, and immobilized in a safe, environmentally sound,
and cost-effective manner. Beginning in 1994, DOE embarked on a strategy to procure the
services of private companies to treat an immobilize these tank wastes.

The contracts signed in September 199¢ r TWRS Phase I with BNFL and LMAES reflected a
DOE contracting strategy to purchase ta  waste processing services at fixed-unit prices from
contractor-owned and contractor-operated facilities at the Hanford Site on a demonstration basis.
Under this privatization approach, DOE  ught to achieve greater accountability and risk-sharing
with the contractor(s) than under traditional DOE cost-reimbursement contracts. DOE also
expected to achieve improved performance and fewer delays with this approach and to realize
savings for American taxpayers over the life cycle of the TWRS Phase I project.

DOE’s contracting approach on WRS Phase I has evolved with time in order to adjust the
realities of the vendor and financial markets, incorporate lessons learned on other projects, and
consider feedback from stakeholders. A review of these changes in DOE’s approach and the
underlying reasons is important for the r« ler to understand the context of DOE’s Part B
decision. This section tracks the evolution of the approach.

3.1 Selection of Privatization for TWRS

The privatization contracting strategy for TWRS Phase I began as a concept in 1994 for a more
efficient way to carry out the Hanford tank waste remediation mission. The idea was to make
greater use of the technologies, demonstrated efficiencies, and management discipline of private
industry to provide solutions to the Hanford tank waste cleanup challenge. Fundamentally, this
approach sought to identify a portion of the total TWRS work scope (i.e., Phase I) that could be
defined with sufficient certainty to enable fixed-price contracts to be signed and attract best-in-
class contractors to bid competitively for that fixed-price work. This approach represented a new
way of doing business for DOE, which had relied for decades on management contractors to
conduct broad scopes of work under cost-reimbursement contracts. However, privatization in
one form or another had been used successfully in other federal agencies, in state and local
governments, and in other countries.

An analysis of TWRS, documented in 4 Systematic Look at Tank Waste Remediation System
Privatization (Holbrook et al. 1996), was carried out in 1994 to 1995 to examine the feasibility
of privatizing a portion of the TWRS work scope. That analysis suggested that a number of
features would be advantageous in the contracting strategy. Among these features were:

Phasing of the work—procuring o it portion of work for which a clear statement of
work and input 2 . output specifications could be w ten, and for which ere were
reasonably mature technologies to car  out the work;
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Increased emphasis on defining clearly the interfaces that the private contrac *would have
with DOE or with the Hanfora (&I Contractor. This led to the development of Interface
Control Documents, which defined e roles and responsibilities of all parties at interface
points (see Section 5.3).

Managing without meddling. Feedback from the vendor marketplace indicated that DOE
would have to modify its traditional management approach to reap the benefits of a
privatization strategy. It became clear that DOE would have to play a less directive role than
it normally used in cost-reimbursement-type, DOE-financed projects (e.g., Management and
Operating [M&O)] contracts) to take  vantage of the incentives and efficiencies of private
industry. An additional concern wou  be that performance risks would be shifted in part
back to DOE. To achieve the needed balance in this area, DOE borrowed the concept of
Integrated Product/Process Teams from the defense and aerospace industry to provide for
non-intrusive monitoring of progre r DOE and a mechanism for contractors to obtain
needed information from the Depa at.

Split of TWRS Phase 1 into two parts, Part A and Part B. Feedback from potential bidders to
the draft RFP emphasized that it would not be possit : to establish fixed-unit prices or to
secure private financing until at least after a design phase. A 20-month Part A period was
developed in response to this fee iack. Each contractor would be paid a fixed price of

$27 million for submittal of accentable Part A deliverables. Contractors would be evaluated
to determine whether they shoi e authorized to proceed to Part B based on viability and
best-value assessments perfom )y DOE upon receipt of the contractors’ Part A
deliverables. (See Appendix A for additional detail on these assessments.)

The final RFP for TWRS Phase I, which included these and numerous other changes in response
to comments on a draft version, was issued in February 1996 (DOE 1996b). DOE had intended
to select two or more contractor teams f Part A and down-select to zero, one, or two
contractors to proceed to Part B. Two bids were received from teams led by BNFL and LMAES
in May 1996. Contracts with both contractor teams were signed in September 1996.

Key lessons learned from the bids and negotiations on the Part A contracts are listed below.

Need for an equitable risk allocation. In the early stages of developing the Phase I
contracting approach, DOE recognize hat privatization is effective in shifting significant
performance risk to the contractor, but some risks wot | have to remain with DOE. For
example, DOE recognized that the private sector would not accept the risk of potential
fluctuations in yearly budget appropriations. In addition, DOE recognized the need to absorb
the risks associated with its own performance in areas such as waste characterization and
preexis g conditions.

Nuclear waste processing plants are not likely to be temporary plants. Another major lesson
that DOE learned in negotiating the Part A contracts is that safety and financing
considerations limited the possibility of having contractors build “temporary” plants (those
with useful lives consistent with the Phase I schedule, approximately 10 years) to process
high-level tank waste. Based on the need for a conservative, seismic-resistant design, and
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with input from the financial communities oth Part A contractors proposed more robust,
capital-intensive facility designs than originally envisioned by DOE, with plantst nga
useful life of nominally 30 years. This rec a change in philosophy from the o ;inal
“throw-away” demonstration nature of ¢ s. The capital funding requirements for these
plants increased substantially as a result o ‘hange (see Section 5.6).

3.3 Evolution of the Privatization Approach— art B Proposals and Implications

The Part A contracts authorized the contractors to propose “enhancements” in technical, business
and finance approaches to benefit the contractors as well as the government. The Part A
deliverables, which included the proposed enhancements for Part B, were received in

January 1998, and provided DOE with additic 1 insight on the type of agreement that the
government could expect to negotiate with private industry for TWRS Phase 1.

Overall, the January 1998 proposals for Part I 1dicated that the private sector was not yet in a
position to guarantee fixed-unit prices for Par  services. Both contractors maintained that
better definition and quantification of project risks were required before they could make the
corporate commitments necessary to put their 1ancial resources at risk and attract third-party
financing. Issues needing clarification by one or both contractors fell into the following four
areas:

e The need to delay the establishment of fixed-uni' rices and corporate financial commitments
until a later point in the design process;

e The need to minimize concurrent design and construction;
e The need for a combination of public and private financing; and
o The opportunity for Phase I expansion.

Both contractors contended that the regulatory framework for radiological, nuclear, and process
safety, permitting requirements, and project design needed additional development to reduce
project uncertainties. Although the original c«  ept of TWRS privatization assumed that fixed
prices and private financing could be secured at the end of the conceptual design phase (Phase I,
Part A), this assumption proved incorrect. Neither contractor was willing to commit to firm
fixed prices at the end of Part A without addi  significant contingency to their prices. Both
contractors recommended subdividing the next phase of the project (Part B) into two or more
parts, and one contractor indicated that the division of Part B into two parts—(1) a continuation
of the design phase lasting 24 months and (2) a construction and operations phase—would
substantially reduce the risk premiums and contingencies required to commit to fixed-unit prices.
This approach was also viewed as enhancing e contractor’s ability to secure private financing.
DOE determined that this two-phase approac 0 Part B would strengthen the feasibility and
economics of the TWRS project.
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e Start of hot operations in Phase I, Part B; and
. Proceéding to Phase II.

DOE also concluded that the level of uncert  ty with respect to design, financing, and
regulation at the end of Part A was such that fixing prices would require an excessive rice to
compensate for the risk faced by the contractor. Thus, a design phase (referred to as Part B-1 in
the contract and introduced in Section 5 of this report) was defined to reduce this uncertainty and
to provide DOE with various reviews and de  >n points prior to proceeding with construction
and operations. The design phase will allow time to verify technology performance on Hanford-
specific wastes and to optimize debtand equ  arrangements and technical requirements.
Uncertainties about permits and the regulato  :nvironment also would be greatly reduced.
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4 The ecision to Proceed

DOE’s review of the contractor deliverables for Part A led to the following decisions.

e The LMAES proposal was judgedto  non-viable because the technical approach had an
unacceptably high technical risk in attaining DOE’s cleanup goals. DOE did not extend the
LMAES contract, whjch. expired on } 1y 25, 1998.

e BNFL’s proposal was judged viable because the technical approach was sound and the
regulatory approach was reasonable.  1e business and financial terms were not acceptable as
originally proposed and were addressed in subsequent negotiations.

e DOE negotiated with BNFL to seek services for both LAW and HLW immobilization. The
technical scope of work was generally consistent with an “enhanced proposal” offered by
BNFL.

This section summarizes the distinct decisions that support DOE’s authorization to proceed
with Part B of the TWRS Phase I project. First, the contractors’ January 1998 proposals are
summarized along with the changes in1 : original 1996 contracts that were proposed and
selected for further evaluation. Next, the evaluation and selection of the BNFL proposal is
described. Then, the decision to include HLW services as well as LAW services is addressed.
The details of the final negotiated agreement with BNFL are provided in Section 5.

To ensure that the path forward for treatment and immobilization of tank waste was the best
possible, DOE developed and implemented a systematic decision process to evaluate contractor
deliverables. (See Appendix A for a detailed description of the decision process.) This process
focused on the three criteria defined in the original RFP:

e Meet Phase I, Part B contract requirements; .
e Perform Part B services for a reasonable price; and
e Provi Dbest value to the governme

In addition, the decision process include 2 determination of the readiness-to-proceed of key
supporting organizatio (i.e., DOE-RL. the TWRS DOE Regulatory Unit, and the Hanford M&I
Contractor) and whether the impact of e contractor approaches remained bounded by the
TWRS EIS under the National Environmental Policy Act. Review teams, including numerous
experts from rivate industry, academia, national laboratories, and DOE contractors, also
reviewed the basis for the decision and the decision itself (see Appendix B). Individuals with
specific expertise in nuclear waste management, nuclear engineering, nuclear safety, project
finance st estimating, complex cons ction management, privatization contracting, glass and
vitrification technology, chemical and process engineering, radiochemical process design,
decision modeling, economics and pu  policy, and systems management were included on the
review teams. These reviews examined the decision at multiple levels of detail (e.g., from
overall decision to specific details of readiness-to-proceed assessments and specific financial
modeling).
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4.1 Description of Contractor Approaches

The following sections describe the contractors’ proposals containe in their January 1998

Part A deliverables. In preparing the Part A s mittals, the contractors were encouraged to
propose enhancements to the contract that they believed would provide a better overall value to
the government. BNFL proposed a series of enhancements as an alternate proposal, as described
below in Section 4.1.2. LMAES did not propose technical enhancements to the contract.
Instead, LMAES proposed an “alternative p :ing approach” that would use a cost-
reimbursement contract for much of the proposed work.

4.1.1 LMAES’ Approach

LMAES proposed an approach with several innovative, but untested technologies. Those
technologies and their previous applications are shown in Table 4-1. The LMAES technical
approach proposed to use a liquid-fed, high-temperature, ceramic melter for LAW
immobilization; cold crucible melter for HLW immobilization; and ion-exchange, ozonation, and
electrochemical processing for radionuclide removal. LMAES also proposed use of a contact
maintenance approach for its LAW vitrification process. Contact maintenance can reduce
facility costs (because of reduced shielding requirements), but would require additional
separation processes to limit radiation exposur¢ ) workers. The additional separation processes
proposed by LMAES were generally unproven for application with Hanford waste.

The LMAES business approach included numerous companies providing basic services to a
Limited Liability Corporation. No member, in' iding the Project Manager, LMAES, would
have a controlling vote. The Project Manager would not be liable for the actions of first-tier
subcontractors. The Limited Liability Corporation would have an executive management
council comprised of Lockheed Martin Corporation (chair), Fluor Daniel Inc., COGEMA, and
AEA Technology. LMAES proposed to prov e the project management and systems
integration elements as a subcontractor to the imited Liability Corporation.

LMAES divided the work into 13 job lots anc roposed to conduct work on a fixed-price basis
for only three of those job lots. The remaining work would be performed on a cost-
reimbursement basis. For example, under the LMAES proposal, fixed-unit prices for treated
waste would not be set until at least one year after the hot start of the facility. LMAES proposed
to recover project costs for design, constructic , and startup whether or not their facility
successfully processed waste.

4.1.2 BNFL’s Approach

BNFL proposed mature technologies for treatment and vitrification of the wastes, including use
of a liquid-fed, low-te1 rerature, ceramic melter based on the same technology use for HLW
vitrification at the West Valley Demonstratior roject in New York and the Defense Waste
Processing Facility at the Savannah River Site in South Carolina. The proposed pretreatment
technologies, including ion exchange, precipitation, and isotopic dilution, also have been applied
at other facilities in the United Kingdom, Belgium, France, and Japan. Table 4-1 shows BNFL’S
proposed technologies for key treatment functions and their previous applications.
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¢ technical vi:  ility assessment considered whether proposed technologies are likely to work.
The primary consideration in assessing ter 1ical viability was the demonstrated maturity of the
technologies, process flowsheets, and faci y designs. The findings from this review are
summarized below.

LMAES was judged to not be viable beca:  the technical approach had an unacceptably high
technical risk in attaining the DOE’s clea » goals. The LMAES contract deliverables did

not provide sufficient evidence that the contractor could, with a high degree of confidence,
successfully treat Hanford tank waste using the proposed technical approach in a timely manner.
The LMAES approach uses numerous technologies that are research and development in nature.
The approach was judged by DOE (and a group of external experts who assisted DOE with its
review of the proposed waste treatment technology of both contractors) to be too risky and
require substantial, additional development work. In DOE’s judgment, the LMAES facility
configuration and technical approach wor  likely undergo substantial change prior to the time
that a waste treatment facility would be o rational.

This determination by DOE was subjecte :0 two outside reviews: one chartered by DOE-RL,
and the second chartered by DOE Headquarters. (The review process and expertise of these
reviewers are described in Appendix B.) Those reviews, while finding minor differences with
the DOE determination, agreed on the central issue that the LMAES approach had an
unacceptably high technical risk.

BNFL was judged viable because the tec ical approach was sound and the regulatory
approach was reasonable. The business and financial terms were not acceptable as proposed
and were addressed in subsequent negotiations. In general, the technologies chosen by BNFL
for treatment and immobilization are mature, robust, and reliable and have resulted in a
conservative process approach. In additi ., the development requirements for the selected
technologies were understood and identified, and a development program addressing those risks
was clearly defined.

The independent review (see Appendix. led to some refinements in the assessment of

BNFL technologies and concurred with the determination that B. ‘L is viable for Part B.

The independent review expressed some concern with the technology for technetium separation
and suggested DOE should undertake a development program in parallel to that of BNFL.

DOE entered into negotiations with BNFL for both LAW and HLW treatment services. The
Part A contracts provided for DOE to decide to contract for only LAW treatment services or for
both LAW and HL'W treatment services. DOE evaluated the alternative of including only LAW
processing services during Phase I. This evaluation showed that proceeding with combined
HLW and LAW processing services was preferred for several reasons.

o High-level services do not substantially raise the total project cost and do not impose
significant additional requirements on the Hanford Site infrastructure.

e HLW processing treats some of the highest risk tanks and therefore provides earlier benefit
and faster progress.
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e Including HLW treatment and immobilization in Phase I will provide a valuable
demonstration of the capability needed during Phase II to complete the entire TWRS
waste-processing mission.

e The HLW plant will immobilize the waste products from the pretreatment and LAW

immobilization process, which means that DOE will avoid additional handling and cost I
associated with intermediate waste products.

e Sufficient technical basis exists for the HLW processing.

The decision to proceed with BNFL satisfies e fundamental principles originally established
for the contracting of privatized TWRS wast: rocessing services.

e Mature and Demonstrated Technology, P cess Flowsheets, and Facility Designs. BNFL
has proposed a robust facility design based on mature and demonstrated technologies. |

e Significant Equity Commitment. BNFL w  seek to maximize its equity commitment such
that it falls within a range of $200 million ~ $500 million.

® Contractor Responsible and Accountable for Cost and Technical Performance. BNFL is
responsible for proper management of the oject and the associated business entity. ‘

® Private Financing. Construction and oper ons will have significant private financing with
the specific approach to be determined during the design phase.

® Responsibility for Environmental Protectic and Compliance Assigned to the Contractor. |
BNFL is responsible for meeting all associated regulatory and environmental requirements of
the contract.

® Protection of Worker and General Public Safety/Health. A dedicated nuclear, regulatory,
and process safety organization is responsi : for oversight of BNFL.

® Government-Purchased Products and Services Meet Performance Specifications. BNFL
must meet detailed product specifications in order to be paid for the product.

® Fixed Prices. The fixed prices will be finalized at the end of a design phase.
® (Cost Control. DOE will apply requirements for receipt of certified cost and pricing data.

® Life Cycle Cost Reduced Compared to Traditional Contracting Approach. Analyses
performed by DOE suggest that there are reduced life cycle costs in pursuing privatization.
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e Construction and Operations Phase. This part of Phase I will include the completion of
design, construction, startup, testing, and operation of the facility to provide waste treatment
services at the fixed-unit prices est  ished at the end of the design phase. DOE currently
forecasts that waste treatment will  ;in in 2005 to 2006 and will continue for about
10 years. During that period, thec  ractor will immobilize approximately 10% of
Hanford’s tank waste volume and . % to 25% of the inventory of radioactivity. Details
of the construction and operations  se are provided in Section 5.3.

As shown in Figure 5-1, DOE will mai 1in a series of decision points throughout Phase I.
These decision points will enable DOE ) further optimize the project and realize potential cost
savings based on lessons learned and new information. Also, these decision points provide
opportunities for DOE to move to alternative approaches and exert competitive pressure on
BNFL, particularly with the decision at the end of the design phase.

5.2 Design Phase

DOE’s approach to TWRS has been to use an iterative strategy with explicit decision points so
that the approach is enhanced asnev  ormation becomes available. The current decision on
how to proceed with Part B continue is strategy with the specification of the design phase. At
the end of this phase, DOE expects-  3NFL’s fixed-unit prices will be set, private financing
will be secured, and a decision w ade about proceeding with the construction of the BNFL
facility. Independent reviewersc [ 's approach strongly supported this strategy (see
Appendix B), particularly the use of  ‘riod of approximately two years to optimize the
approach. The key building blocks OE’s overall strategy are shown in Figure 5-2.

The design phase constitutes the first |} months of Part B and will allow BNFL to:

e Advance the design from the con ptual design stage to approximately the 30% level, which
is required for start of construction and to obtain private financing;

e Ensure that testing and demonstr  n (i.e., scale-up) of the proposed waste melter
technology yield acceptable resu

e Conduct process testing on radic  gical and non-radiological materials and submit plans and
qualification reports for waste p1 ucts to be returned to DOE during the construction and
operations phase;

e Complete regulatory permitting plications;

¢ Finalize project financing by co1 nitting BNFL’s corporate equity and securing private,
third-party financing;
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As shown in Figure 5-1, DOE will review BNFL’s rogress throughout the design phase. DOE
has the right to terminate the contract for convenience at any time, with an . tion to obtain
technical data and inte :ctual property :eded to continue with another contractor or a different
acquisition strategy. DOE’s review of the contractor’s progress during the design phase will:

e Assess the method that BNFL will use to establish final fixed-unit prices;

e Confirm that BNFL is still viable for the construction and operations phase based on the
quality and timeliness of work products and a refined technical approach; and

e Determine whether the final fixed price at the end of the design phase is likely to be
significantly different (i.e., greater than ~10%) from the current target price.

The design phase will conclude withaD . decision—authorization to proceed with the
subsequent construction and operationst  se. This decision has the following two parts.

e  Evaluation of Design Phase Deliverc 2s and Payment Determination. By the end of this
phase, BNFL will complete a series of technical, regulatory, and financial deliverables, and
will commit its own equity to the project, which will be augmented with additional financial
backing to pay for facility construction. The negotiated contract provides an incentive fee to
be paid for successful completion of these steps and for reducing project construction and
operating costs.

e Proceed with Construction and Operations. At the end of the 24-month design phase, DOE
will decide whether to proceed with the subsequent construction and operations portion of
Phase I or to pursue one of several other approaches to complete Phase I. BNFL’s
authorization to proceed will depend on DOE receiving acceptable fixed-unit prices, a
substantial equity commitment by } 'L, other significant financing arranged by BNFL, and
acceptance for review of their design for nuclear and chemical process safety. A key element
of this financing will be BNFL equity, which represents BNFL’s investment in the success of
the project. If DOE decides not to© >ceed with BNFL, other approaches to consider include:
(1) taining the treatment services under another contracting process or (2) proceeding with
a modified work scope that would  developed through optimization efforts during the
design phase.

During the design phase, DOE will continue to use independent reviews by outside experts.
These reviews will bring independent’ rspectives to strengthen the approach taken and will
ensure that a decision by DOE to proceed is the best possible approach.

The following sections summarize the approach to finalizing the project’s financt ucture,
(Section 5.2.1), the optimization efforts that will seek to improve the cost-effectiv s of
Phase I (Section 5.2.2), and the expecte advancements in the project’s regulatory approach
(Section 5.2.3).
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5.2.1 Completion of Project Financing Approach

During the contract negotiations with BNFL, DOE’s objective was to assi  substantial levels
of technical, performance, and financing risk to BNFL to retain strong performance incentives.
At the same time, DOE sought an appropriate balance between the allocation of risks to the
contractor and the ultimate cost of the project to the government as discussed in Section 3.4.
The negotiated contract with BNFL contains a framework for the private financing structure.
During the 24-month design period following the contract authorization to proceed, DOE and
BNFL plan to finalize that financing structure and establish final fixed-unit prices that are
commensurate with the risks faced by each party. The financing structure is organized around
the two separate parts of Phase I, Part B: financing for the design phase and financing for the
construction and operations phase. Figure 5-3 presents an overview of these elements.

Financing for the Design Phase. Based on the current scope of work, the estimated cost for the
design phase is approximately $350 million.! BNFL will finance this work with its working
capital. No government involvement in financing project costs is contemplated during this
24-month period.

With successful completion of the design phase, the contractor has the opportunity to receive
immediate payment of $50 million of the estimated $350 million. This payment involves a base
fee payment of approximately $20 million and an incentive fee payment of up to $30 million.
Both fee payments are dependent upon BNFL reaching financial closure. In addition, the
amount of the incentive fee is dependent on BNFL’s success in reducing the project’s
construction and operations costs. BNFL’s costs during the design phase are not paid by DOE at
financial closing and will be carried into the construction and operations phase. They will be
paid out as treated waste is delivered to DOE. In effect, the majority of BNFL’s investment
during the 24-month period would not be recovered until waste is successfully processed.
BNFL’s working capital is at risk during the design phase in the event that DOE terminates the
contract for default. If DOE terminates the contract for convenience, then DOE would
compensate BNFL for its negotiated settlement costs.

Financing for the Construction and Operations Phase. If authorized by DOE, the construction
and operations phase of the project will begin immediately after BNFL secures adequate project

financing and provides acceptable fixed-unit prices. In addition to equity funding, the financing
structure for this contract phase may involve two other sources of funds:

® Non-Recourse Debt; and

® Recourse Debt.

! Unless otherwise noted, all doilar amounts in nominal dollars. Nominal dollars are actual year outlays, e.g.,
escalated for expected inflation.
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"DOE exercises the option for additional v  te treatment and immobilization beyond the stated
minimum-order quantities, BNFL will prov.  waste treatment services at fixed-unit prices to be
negotiated. LAW and HLW feed envelopes e quantity to be processed, and ~ : price for
tre___ent will be defined and agreed upona e time the option is exercised.

5.3.1 Project Interfaces

The Phase I project identified all interfaces between BNFL and DOE, as shown in Figure 5-4.
The details of these interfaces are specified in Interface Control Documents (BNFL 1998a),
which are contractual documents that describe the BNFL and DOE requirements at each
interface. The ICDs specify all physical interfaces (i.e., what item is transferred, who is
responsible for each action, and where the item is transferred), interface schedule (i.e., when a
specific item is transferred), and administrative interface (i.e., procedural details of how items
are transferred).

Figure 5-4 shows that DOE is responsible for nroviding utilities, services, facilities, equipment,
land, and roads at no cost to BNFL. BNFL v  produce the immobilized products, which will be
provided to the DOE. DOE also is responsible for taking certain wastes (e.g., radioactive solid
waste), while BNFL remains responsible for some of their waste (e.g., liquid sanitary waste).

The Interface Control Documents have been developed over the course of Part A and have been
reviewed by DOE, BNFL, and the Hanford M&I Contractor in meetings of the Integrated
Product/Process Teams. Section 6 contains additional detail on the Integrated Product/Process
Teams. The Integrated Product/Process Teams interactions have been extremely valuable in
defining the details of integration that must oc r if the waste is to be retrieved, transferred,
immobilized, and stored successfully. Section 5.5 discusses specific obligations incurred by the
DOE for these interfaces.

5.3.2 Waste Feed Specifications

A critical success factor for Phase I waste treatment and immobilization will be DOE’s ability to
reliably deliver waste feed to BNFL with awe - aracterized chemical and radiological
composition. The waste feed characteristics have a direct impact on the facility design and in
particular the waste separations steps that are reauired. DOE’s strategy for tank waste feed
specification has been to define waste feed envt pes, rather than to specify actual tank contents.
These envelopes define the maximum chemical and radionuclide concentrations to be sent to
BNFL for three LAW envelopes and one HLW envelope.
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by December 2002. The second set of milestones, known as the Alternate Path, applies to
situations where DOE does not author  two contractors to proceed. The Alternate Path
requires start of hot operations for LAW processing by December 2003.

The BNFL target schedule will put DOE on a path to closure of SSTs and DSTs and completing
the vitrification of HLW and LAW. °~  schedule will not be finalized, however, until
completion of the design phase. The start of HLW pretreatment and vitrification with

BNFL’s target schedule wou . occur o thantwotothreey :early (between February 2006
and February 2007) under the BNFL contract. The BNFL target schedule would, however,
require some changes in near-term TPA milestones. The targeted start of LAW vitrification
(TPA milestone date of December 2003) would occur about three to four years later (between
January 2007 and January 2008).

These schedule changes result from the reduction of concurrent design and construction. BNFL
developed its schedule assuming that sign would be largely completed before initiation of
construction. This revised scheduling assumption leads to greater confidence that the facilities
will come on-line as scheduled, and ¢ e on-line, will operate successfully and safely. The
inclusion of the design phase as a separate phase in the contract does not delay BNFL’s waste
processing schedule; it simply delays the point in the schedule at which fixed prices are
established.

In general, BNFL’s schedules for sor  Phase I hot operations will favorably affect the
confidence levels assigned to schedules for several TWRS projects that are necessary to support
BNFL’s operations (e.g., infrastructure support and interim storage).

The proposed schedule for Phase I w  require approval by the state of Washington and EPA
through the renegotiation of applicat TPA milestones. Figure 5-5 compares the current Phase I
schedule with the current TPA milestones. The Department is currently conducting a detailed
review of potential impacts of the B °L schedule on the out-year TPA milestones. DOE has
requested the Hanford M&I Contractor to determine the effect of the revised contract schedule
on the TWRS baseline, particularly on SST retrieval and associated TPA milestones. As
schedules are finalized through the end of the design phase, DOE will further refine the schedule
and will propose and negotiate any necessary changes to the TPA milestones with the state of
Washington and EPA.

5.5 Allocation of Project Ris ks and Obligations

A key consideration in building this >ntract is the allocation of risks and other obligations
(e.g., financial, regulatory, and environmental) between DOE and the contractor. As discussed
in Section 3, the DOE strategy fora cating risks has evolved. The design phase has been
developed to reduce project risks and to arrive at the best allocation of the remaining risks.
Section 5.2.1 addresses the allocation of financial obligations under this contract.
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Figure 5-6. Risk Allocation
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The risks that are allocated to DOE1 ouy this contract include the following.

e Pre-existing Site Conditions. DOE agrees to reimburse BNFL for any expense that may be
incurred by the contractor arising out of any pre-existing site condition, such as radiological
contamination.

e Termination for Convenience. DOE has the right to terminate the contact for convenience of
the government. However, such termination will result in obligations and costs under @
terms and conditions of the contract, including those relating to reimbursement of financing
costs.

o Uncontrollable Circumstances. DOE will assume the risk, for certain acts, events, or
conditions uncontrollable by the contractor that have a material and adverse effect, including
cost or schedule, on the contractor to perform its obligations.

e Idle Facilities. DOE may incur idle facilities payments if the Department does not provide
waste feed according to terms of the contract for schedule, quantity, and type.

5.5.2 Project Obligations of BNFL an DOE

DOE provides certain utilities and services to BNFL under the contract. For the most part, DOE
carries out its obligations through the Har rd M&I Contractor and does so at no cost to BNFL.

The most significant of these obligations are described in a separate set of documents called

Interface Control Documents, as shown in Figure 5.4 and discussed in Section 5.3.1. Specific
obligations of the DOE include the follc ng.

e Raw and Potable Water. DOE is required to provide adequate water for waste processing
operations and fire control.

o Electricity. DOE will provide 33 MW of electricity.

e Land and Roads. DOE will provide BNFL land for siting its plants, parking lots, and road
access to that land.

o Waste Treatability Samples. DOE will provide BNFL samples of the waste for the
contractor’s use in testing its treatment and immobilization processes.

e Waste Feed Tank. DOEw provide to BNFL a feed tank for its use. The tank will be

warranted by DOE for use on the p1  =ct. B} L will prepare all permit changes and carry
out all modifications and upgrades.
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It should be e1 hasized that the contra  will not be guaranteed any specific equity return and
will only earn the assumed equity retunn  the project is successful. If the project fails, the
contractor’s «  re equity is at risk.

During the design phase, DOE and BNFL will finalize the project financing approach, including
the specific rates for equity and debt fina ing, and seek to optimize the relative amounts of
public and private financing. The goal of the Department is to develop a final balanced approach
in which the higher cost of private financing (compared to government financing) should be
offset by the strong incentives to contain cost growth (compared to a cost-reimbursement
contract).

The following section addresses the poten 1 for cost savings that could result from this contract.

5.6.2 Potential for Cost Savings

The negotiated contract terms and target prices provide a potential for cost savings to the
government compared to traditional contracting methods. However, it is premature to reach a
definitive assessment of cost savings unt the end of the design phase, when final fixed-unit
prices are set and the project financine aporoach is finalized. In developing preliminary
estimates of cost savings, DOE consi re e current target prices, including estimates of
construction, operation, finance, and other costs, and compared these to the costs expected from
a cost-reimbursement contracting approach. Table 5-3 summarizes DOE’s cost comparison of
the BNFL contract with potential cost-reii jursement contracting. As the table shows, these
comparisons led to a range of estimate cos® ~avings for the BNFL contract.

As shown in Table 5-3, DOE prepared two separate estimates of the costs that could be incurred
under a cost-reimburseable contract. The range of these estimates is typical of the cost estimates
prepared at this stage in design development (such estimates typically have a range of + 40%).
This range of estimates reflects uncertainties in various assumptions underlying the cost
estimates (e.g., the amount of cost growth) and assumptions used to place privately financed and
government-financed projects on comparable terms. These cost estimates provide a range of
costs that DOE could incur if TWRS privatization was not pursued.

The first cost estimate, shown in column C, used past Hanford Management and Operations
contractor cost data and assumed that a cost-reimbursement contractor was requested to proceed
with the treatment and immobilization of the tank waste. This estimate was intended to show the
costs that wou . be incurred if the Hanford M&O contractor was asked to perform the Phase I
work scope. This cost estim 3 assumed that there were no lessons learned from the privatization
contractors and that the M&O contractor proceeded with the design, construction, permitting and
operation of a facility in a manner comparable to historical practices.

2 Prior to the beginning of Part A, DOE estimated that the two-phased privatization approach would result in
approximately 25% to 30% cost savings (Holbrook et al 1996). This savings estimate was based on the past
experience with privatization (where market forces drive efficiencies) and preliminary expectations about responses
to the Part A contracts.
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Government Cost of Capital. The price paid for services under the BNFL contract inc 1des the
of capit ith equity and debt capital requirements. owever, the cost of capital is not
ided in DOE’s payments to the cost-reimbursement contractor, even though the government
1 cost of capital. In effect, there is a cost of money associated with paying a cost-

reimbursement contractor as the costs are incurred compared to a fixed-price contractor, which

is, for the most part, not paid until waste is processed. To allow for a fair cost comparison, the
government’s cost of capital should be added to DOE’s cost of performing the work under the
cost-reimbursement contract. This approach is consistent with both public and private financial
analysis practices used to place competing investments on common terms.>

Credit for Federal Taxes Paid. The fixed-priced contractor pays considerably more federal taxes
than would be paid by a cost-reimbursement contractor. BNFL’s potential profit will likely be
substantially larger than the typical 2% to 3% fee earned under a cost-reimbursement contract to
compensate for higher risks. Thus, BNFL will pay more in federal taxes than would be paid
under a cost-reimbursement contract.

Expected Cost Growth. The last adjustment is made to account for the difference in the
potential cost growth under the BNFL contract compared with the potential cost growth under a
cost-reimbursement contract. The BNFL contract contains several factors not present in typical
cost-reimbursement contracts, which are expected to minimize the potential for cost growth.
These factors include:

e The fixed-price nature of the BNFL contract should improve technical and schedule
performance relative to a cost-reimbursement approach. BNFL must stay within budget or
potentially suffer a reduction in profit. This will lead BNFL to minimize costs in order to
maximize profits. On the other hand, cost-reimbursement contracts generally have schedule
slippage that leads to cost growth. The added costs result from the same quantity of staff
taking longer to do the same job.

e The BNFL contract shifts substantial performance risk for construction and operations
(including processing technology) to the contractor, thereby creating incentives for the
contractor to ensure the success of their approach. This risk sharing for the overall
performance of the facility and technology is not present in cost-reimbursement contracts.
BNFL’s equity and the desire to recover it, plus an equitable rate of return, drives
performance.

* For example, the Office of Management and Budget uses a similar approach to account for the implicit government
cost of funds in its guidance on how to perform discounting in cost-effectiveness analysis of altemative government
programs. The discounting is accomplished by using the real (i.e., adjusted for inflation) cost of government
borrowing. In its January 1998 guidance, the Office of Management and Budget prescribed a real interest rate of
3.8% as the government cost of finance (OMB 1998).
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® Additionally, private len s will add a furth layer of oversight to the project. The lending
community will want assurances that they will recover their principal and interest. To ensure
that recovery, they wi employ independent engineers and other consultants to stu ' BNFL'’s
approach, validate the technical approach and the cost estimates, and monitor progress of the
project throughout.

5.6.3 Comparison with other D OE Vitrification Projects

DOE has initiated a preliminary analysis to compare the BNFL HLW target pricesto e cost of
making HLW glass at the Defense Waste Processing Facility (Savannah River, South Carolina)
and the West Valley Demonstration Project ( est Valley, New York).

The BNFL estimated price for HLW treatment services is approximately $300,000 per metric ton
of glass produced for the minimum order qua:rty. Actual fixed-unit prices will be established at
the end of the design phase.

A fair and accurate comparison of this price with the costs of treatment at the South Carolina and
New York facilities is made difficult due to ¢ ferences in the processing configurations, design-
life of plants, and designed and realized throughput. In addition, the scope of work to be
performed at the facilities differs. The BNFL facility will be used to produce both high-level and
low-activity waste glass, whereas the Savannah River and West Valley facilities produce high-
level waste glass and cementitious low-level waste forms.

The following éomparisons represent an initial assessment that will be refined as the design
phase moves forward. Although the comparisons are complex to perform, all three facilities use
similar technology and must meet similar requirements for their HLW products.

All three facilities use a joule-heated, liquid-fed, ceramic melter and pour molten glass into
stainless-steel canisters to produce glass “logs.” The canisterized borosilicate HLW glass from
all three facilities must meet specifications and quality assurance requirements prescribed by the
Office of Civilian Radioactive Waste Management and the Office of Environmental
Management. With appropriate adjustments, cost comparisons with these two existing facilities
can provide a reasonable benchmark for BNFL’s estimated price. The following adjustments
were made to provide a basis for comparison:

® BNFL’s estimated price for HLW processing (price per metric ton of HLW oxides) was
converted to a price per metric ton of imm  ilized HLW glass.

® West Valley’s costs were adjusted to exclude those costs not associated with HLW
vitrification, such as some storage costs, tank farm operations and closure, and waste
retrieval.

e Savannah River’s costs were similarly adjusted to exclude costs not associated with HLW
vitrification, such as waste water treatment, construction and operation of LAW disposal
(saltstone facility), waste retrieval, and tank farm operations and closure.
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The adjusted average unit cost for the 1se Waste cessing cility is $670,000 per metric
ton, which assumes a 22-year operatis . The adjusted a rage unit cost for the West Valley
Demonstration Project is $1,228,000 stric ton for its planned 2.5-year operating life.

In comparison, BNFL’s estimated unit price is approximately $300,000 per metric ton of glass
for the minimum-order quantity (assume o be the first 10 years of operations). BNFL’s
facility, however, is expected to have a useful life of 30 years or more. Because the capital cost
of the contractor’s facility will be recovered during the processing of the minimum-order
quantity, DOE expects to negotiate a substantially lower price on treatment of any waste in
excess of the minimum-order quantity. These “post-minimum-order quantity” prices will be
established at the end of the design phase.

5.7 Phase I Funding Requirements

Proceeding with the design phase will re ire that sufficient funds are appropriated to DOE for
both the BNFL contract and for the various support projects, which must be completed by the
Hanford M&I Contractor. The funding requirements are described in Section 5.7.1 for the
BNFL contract and in Section 5.7.2 for the various Hanford Mé&I Contractor projects required to
accomplish Phase I Part B.

5.7.1 TWRS Phase I Funding R equirements

Annual budget appropriations will be required through FY2017 to allow DOE to pay for the
treatment, immobilization, and deactivation services to be provided by BNFL during Phase I of
the TWRS program, if BNFL is authorized to proceed to the construction and operations phase
of the contract.

When DOE pays for waste treatment services under the contract with BNFL, these payments will
have two components: a capital portion that pays for amortization of the BNFL waste treatment
and immobilization facility and an opera g portion that pays for the labor, materials, and other
costs associated with providing waste treatment and immobilization services. Since 1997,
Congress has appropriated budget autho r (BA), totaling $285 million, for the capital portion
(“capital BA”) through the Environmen1 Management privatization account. When waste
treatment is initiated, the capital BA accumulated in this account will be the source of funds for
budget ou 1ys (BO) for the capital porti . of the payments for waste treatment services. BA for
the operating portion of the payments for waste treatment services (“operating BA”) is outlayed
in the same year that it is appropriated.

Table 5-4 provides current estimates o: A and BO profiles for Phase I. The operating BA and
BO profiles are based on the current B' ., target prices and schedule and will be adjusted
1g the 24-month design phase. As a result, they do not represent precise budget estimates.
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e Assurance eedsto be providedto e private financial community that JEand e
‘ongress are committed to T\. __3 privatization; thereby, providing. wnward pressure on
the cost of capital. )

e Funds will be provided for the ¢ iit: portion of the payment to BNFL for services provided.

The capital BA profile will result in instances where there will be unobligated funds and
uncosted balances. In the event that BNFL finds a means of accelerating the construction
schedule by doing work faster or by ordering material sooner, the unobligated funds serve as a
reserve to allow DOE to meet its contrac  al obligations and cover the additional costs for the
accelerated performance. By allowing acceleration of the construction schedule, BNFL should
be able to start the facility sooner, reduce the interest costs, and decrease the total cost to DOE.
The capital BA profile shown in Table 5 would allow an acceleration estimated to be
approximately 6-9 months. Sincethec  al BA provided to DOE is assigned to the BNFL
contract, there will be strict accountabil  >f these funds.

The operating BA will be used to pay for the operations costs of the facility when it is treating
and immobilizing tank waste. Capital B 1as been requested since FY1997 through the
privatization account and will continue to be requested through FY2008. Operating BA will be
requested from FY2008 through FY20!  As shown in Table 5-5, an overlap in the construction
and operation of the BNFL facilities wi  :quire DOE to request both capital and operating
dollars in some years.

Table 5-4 is based on the assumption that BNFL will be authorized to proceed to the construction
and operations phase. If not, a termination settlement would be negotiated with BNFL. The
estimated costs of a termination for convenience settlement at the end of the 24-month design
phase range from approximately $275to 50 million, depending on the circumstances
surrounding the termination.

If the project moves forward to the constt tion and operations phase, DOE does not plan to
provide a payment in FY2000 equal to the BNFL costs for the 24-month design phase. A
maximum payment of $50 million is planned in FY2000, consisting of a base fee of $20 million
and an incentive payment of no more than $30 million. The incentive payment is based on
BNFL’s ability to minimize the construction and operating costs of the facility. An incentive
based on reductions in construction and operations costs was selected because BNFL has the
greatest control over these costs. These costs are also the elements that drive the financing costs
 the facility. The payment will be outl: d from the funds currently appropriated in the TWRS
privatization account.

If DOE authorizes BNFL to proceed to the construction and operations phase, payments to
BNFL for delivery of acceptable product irting in FY2005 to FY2006 will provide the
mechanism for repaying that portion of the BNFL costs for the design phase which are not
covered by the DOE payment in FY2000.
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(by greater than a factor of four). The LAW + cation facility was designed with the
connections and flexibility in common support systems to add a second LAW facility with
capacity similar to that of the Phase I facility. NFL estimates that these capacity expansions
could be accomplished for a limited additional investment. (See Section 4.1.2.)

If those changes are authorized by DOE, the: difications would effectively double the LAW
capacity of the BNFL facility and quadruplei HLW capacity. If the expansion were
completed in approximately 2012, BNFL estimates that the capacity expansions could enable

this facility to immobilize 55% to 65% of the 1 tank waste (by mass) by 2028. The balance of
the waste requiring treatment by 2028 would iire additional capacity. Preliminary estimates
by DOE indicate that the addition of a separate racility operating in parallel with the BNFL
‘expanded facility, with HLW and LAW capa«  ; approximately equal to the expanded BNFL
fac ty, could complete the TWRS cleanupr  >n by 2028 if brought on-line by 2016.

DOE will initiate planning for Phase II durin; 1e Phase I design phase, and decisions regarding
how best to deploy Phase II services will occur during Phase I construction and operations.
These decisions will occur some time after hot start of the Phase I facility, thus allowing some
Phase I operating experience to be incorporated into the Phase II plan. This schedule represents
a change to the Phase II' inning activities contained in the current official TWRS baseline
schedule and will require a change in the baseline. The current TWRS baseline shows Phase I
planning starting in FY2002 and continuing thrc  h initiation of Phase II contract award in
FY2005. Given the BNFL schedule for a Phase I hot start, the TWRS baseline dates for Phase I
planning and execution need to be updated. T  costs for Phase I planning are not shown in
Table 5-4 and are expected to be approximately § million per year above the spending shown
in Table 5-4. In addition, there will be requests for capital BA to cover the anticipated
termination-for-convenience costs for the Phas¢ | contractors, as there were for Phase I.
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Hanfor | RIC. -ac
Waste Retrieval involves retrieval of waste from DSTs, retrieval of waste from SSTs, and
delivery of four envelopes of ch red waste feed to BNFL for processing. Waste
retrieval also includes all activities necessary to install retrieval systems, retrieve waste, and
test retrieval technology.

e Waste Disposal involves receipt and storage of immobilized HLW and receipt and disposal
of immobilized LAW and interface  th the national geologic repository.

e Infrastructure invc es physical interfaces with the BNFL facility, including land, roads,
utilities, effluent treatment systems, feed tanks, and radioactive solid waste systems.

BNFL

e Waste Processing involves treatment and immobilization of LAW and HLW, including all
pretreatment, separation into high-le | and low-activity fractions, separation of byproducts,
operation of waste processing plants, and production of immobilized waste forms.

The contract management teams and the cessary components of the project management

systems are being implemented on asch e that assures the elements are aligned with TWRS

Phase I activities and will be in place wl  needed.

6.4 TWRS Phase I Project Management

The DOE Phase I project teams will be located in close proximity to the BNFL and Hanford
Operating Contractor managers at the Hanford Site.

The DOE teams will possess the requisite qualifications, experience, and mix of capabilities to
manage Phase I. The core positions fort DOE privatization project team are as follows:

e Project Manager;

e Deputy Project Manager;

e Baseline Integration Manager;
¢ Quality Assurance Manager;
¢ Contracting Officer;

e General Couns
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Specific management plans and© )cedures for project management, stakeholderandf ¢
involvement, quality assurance, risk and decision management, staffing, and training;

Interface ontrol Documents to manage the interfaces between the contractors and interface
MOUs to manage interfaces withina . outside of DOE;

Project Baselines containing project scope, schedule, and cost baselines and monthly baseline
status reviews used to manage and control project scope, schedule, and cost performance and
to monitor the contractors;

Project controls appropriate for fixe¢ rice and incentive-fee contracts that include change
control, configuration control, funds ntrol, baseline variance threshold monitoring and
evaluation, and monthly project reports and review meetings to review contractor and overall
project baseline performance agains! = approved baseline;

Critical Risk Management Lists an sision Tracking Lists to ensure critical risks are
identified and managed and key decisions are made when needed;

Annual Budget Authority and Budge! utlay profiles, containing life cycle funding profiles
for each of the projects to ensure the necessary funding is planned and provided as scheduled
to meet DOE commitments;

Non-proponent project reviews at key roject milestones and decisions.

The Project Management Plans will describe how DOE will manage TWRS Phase I. These
plans w emphasize DOE’s management role and will describe the mission, strategy, objectives,
scope, schedule, and cost baselines of Phase I; work and organizational breakdown structures;
roles and responsibilities; and project ma gement and contract administration functions and
reporting relationships. -

6.6 Management Elements for Maintaining Financial Accountability

and Reporting Cost Variances

During the design phase, the Hanford M >ontractor and BNFL will evaluate and report their
progress and performance to DOE mon For BNFL, this reporting will be against the
Integrated Master Plan. Forthe Ha or zI Contractor, this reporting will be against the
annually updated Multi-Year Work |a ritten reports submitted to DOE will contain:

A narrative assessment by the Project fanager;

The signifi it accomplishments and ogress towards completion of project g¢
objectives, and milestones;

A comparison of the amount of work completed against the approved contract baseline;

Report to Congress 75












: % ? TWRS Phase I Project Authorization-to-Proceed

he int t of these forums is to identify and resolve issues before they evolve to the point where
they require contract change o1 ¢ or dispute resolution processes ar a rersely affect progress.
However, in the event such processes eeded, provisions for handling disputes are provided
in the BNFL contract. In addition, g ;e for handling disputes is provided in the BNFL
contract administration plan.

R ot to Congress 79




TWRS Phase I Project Authorization-to-Proceed

This page is intentionally left blank.

Report to Congress 80



, % ? TWRS Phase I Project Authorization-to-Proceed

Con 1sions
The Hanford tank wastes present a s safety concern to the environment, and proceeding
yward treatn 1t and immobili: o1 € wastes is the preferred course of action for the

TWRS program. Further delays in initiating tank waste processing could lead to additional tank
leaks and the potential for contamination of the Columbia River.

DOE has developed a prudent approach for moving toward tank waste processing. That

aj oach not only serves the needs of the TWRS program, but also the taxpayer, the public, and
the environment. DOE is now looking to Congress to acknowledge the crucial nature of this
cleanup work and provide funding for 1 E to carry out this strategy.
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Resource Conservation and Recovery Act of 1976, Public Law 94-580, October 21, 1976,
90 Stat. 2795, Title 42,asa1 n d.

Wo 1Bank, 1990, Understanding the Costs and Schedules of World Bank Supported

Hydroelectric Projects, R-89-04-WB, Industry and Energy Department, The World
Bank, Washington, D.C.
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APPENDIX A

TWRS Phase I Authorization-To-Proceed
Decision and Decision Methodology
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Appendix A

TWRS Phase I. thorization-To-Proceed
Decision and ecision Methodology

The Tank Waste Remediation System (TWRS) Part B authorization-to-proceed (ATP) decision
described in this report was made using a systematic decision process, which was based on the
application of the Cost and Operational E  ctiveness Analysis (DoD 1991) decision approach
used by other federal agencies. In additio the process involved extensive independent reviews
of both the decision process and the results. The ATP decision and the process for making the
decision are summarized here.

The ATP decision process is illustrated in F  ure A-1 and included two major parts. The first
part consisted of readiness-to-proceed (RTP) reviews for the Hanford Management and
Integration (M&I) Contractor, the U.S. Department of Energy (DOE) itself, and the DOE Office
of Radiological, Nuclear, and Process Sa 7 for TWRS Privatization (Regulatory Unit); and a
review of the “Record of Decision for the ank Waste Remediation System” (62 FR 8693).

ose RTP assessments are discussedin  :tion A.l.

e second part addressed selection of  >est arrangement with private contractor(s) for Part B.
Assessments were made of the contrac Part A deliverables against each of the three,
contract-specified decision criteria:

e Ability to meet Phase I, Part B contract requirements;
e Ability to perform Part B services for a reasonable price; and
e Ability to provide best value to the government.

Using these prime criteria, the decision1 thodology for contractor s :ction was constructed to
make several key decisions answering the following questions:

e Should zero, one, or two contractors be selected?
e Should high-level waste (HLW) processing be included or not, and with which contractor?

o Ifone contract is selected, should e BNFL Inc. (BNFL) or Lockheed Martin Advanced
Environmental Systems (LMAES)?

e Is this cost-effective for the goverm1  at versus other options (e.g., the M&I, cost-
reimbursement approach)?
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¢ Considering alternatives to privatization (e.g., govermi :nt-owned, contractor-operated) for
accomplishing the TWRS mission; an

e Considering alternatives to the carre TWRS strategy.

This assessment and comparison, as sumi rized below, confirmed that proceeding with BNFL |
is in the government’s best interest.

DOE also evaluated the alternative of proceeding with BNFL as the contractor for LAW
processing services only. This alternative was considered to be inferior to the decision to
proceed with BNFL providing both LAW and HLW immobilization services.

Combined HLW and LAW processing services were preferred for several reasons.

e DOE cost and management of intermediate waste product are avoided.

e HLW processing service in Phase [ videsate nical basis for timely completion of the
TWRS mission.

e There is a sufficient technical basis{ the HLW processing.

¢ Including HLLW services does not st  :antially raise the Phase I cost, and does not impose
significant additional requirements on the Hanford Site infrastructure, while treating the
highest risk waste.

¢ Including the HLW processing service permits treating some of the highest risk tanks early in
Phase 1.

Three non-privatization alternatives were developed in the ATP decision process prior to receipt
of contractor deliverables. The purpose of these alternatives was to provide benchmarks against
which implementing the Part B decision could be compared. The three alternatives developed
were:

e Delayed implementation of the TWRS strategy pending available funding;
o Single-phased, full-scale, governm t-owned, contractor-operated facility; and
¢ Government-owned, contractor-op ited facility executing the  ase I work scope.

'OE wanted to ensure that a compreh  ve range of alternatives was considered in making its
decision whether to authorize BNFL 1 iceed with Part B. Each of these alternatives had
major disadvantages including long delays in initiation of waste processing and disposal,
incurring delay in retrieval of single-sh . tanks or building of new double-shell tanks, higher
cost, inability to support feed schedi , and/or higher programmatic risk. This led to a
consideration of additional alternatives to: (1) determine if any alternatives with lower near-term
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APPENDIX B

Expert and Non-Proponent Reviews
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)pendix B
Expertand | -Proponent Reviews

B.1 Introduction

Throughout the authorization-to-proceed decision process, the U.S. Department of Energy
(DOE) had many different reviews of their work performed by expert reviewers chartered by the
DOE Richland Operations Office (DOE-R ) and non-proponent reviewers chartered by

DOE Headquarters. These reviews were designed to help assure DOE that it had a program that
was well positioned for successful implementation. In addition to the experts brought in to assist
in developing specific portions of the  Jcess, more than 100 expert reviewers from the
following were asked to evaluate the v  rk done for the authorization to proceed:

e academia,

e private industry,

e national laboratories,

o other DOE high-level waste facilities, and
o other federal agencies.

These reviewers had expertise in a variety of key areas relating to the Tank Waste Remediation
System (TWRS) program, such as:

e glass production,

e nuclear facility management,

e cost-estimating,

e management of large complex projects,

o fixed-price contracting, and

e decision analysis.

The reviewers were tasked to evaluafe the overall decision process as well as specific portions of
the contract decision-making process. Extensive expert reviews were conducted for each of the

key steps in the process and for the process as a whole, plus the final decision. These expert
reviews are shown in Figure B-1.
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A "ENDIX C

TWRS Pha :1I Construction Project Data Sheet
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1.

Title and Location of Project: Tank Waste Remediation System 2a. Project No: 97 PVT 1
Privatization Phase 1 Hanford, Washing*~~ 2b. Operating Expense Funded

Prci~~* Description, Justificatio~ ~~d Scope (contd.)

The contractor shall be responsible for the protection of human health and the environment from radioactive materials,
hazardous materials, and dangerous waste contamination, and non-radiological worker safety and health from conventional
industrial and occupational hazards.

The FY 1997 appropriation of $170.0 million and the FY 1998 appropriation of $115.0 million are for the purpose of authorizing
contractor(s) to proceed with part B of the contract for treatment of 6-13 percent of the Tanks Waste. The contractor(s) will initiate
Detailed Design, prepare equipment procurement specifications, identify and order long lead materials and equipment, and
establish radic »gical Nuclear Safety ~ " ements. These funds also cover the remote possibility of termination of the contract.
They will eventually be used to reimburse cap”™™ * " s after services commence. It is anticipated that there will * : tv
primary work scopes accomplished in FY 1999 by TWRS privatization contractor(s): 1)the completion of detailed  ign;
and 2)the ordering of long-lead time material.

The contractor(s) will be required to reach financial closure(obtaining private sector financing for the construction of their
facility) prior to start of construction. In order to obtain financing the contractor(s) will have to complete all their design
work. Detail design work involves the development of all structural detail drawings, mechanical systems design and deta
drawings, electrical design and detail drawings, and all radiological, nuclear and process safety analyses required to
support the design work. During the development and completion of the detail drawings, the contractor(s) will identify the
long-lead time material, typically those items that require several years to obtain once the order is submitted.

During the development of the detail drawings the contractor(s) will start to order the long-lead time materials

required to support the construction of the facility. Structural long-lead time material would include any special structur:
members (unusual forms or sizes). Mechanical long-lead time materials include the cesium ion exchangers, Hastalloy
tanks, Hastalloy piping, Hastalloy fittings, the low activity waste and high level waste melters, and their respective control
systems. Special distributive control systems will be ordered downstream to be completed prior to installation.














