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DISCLAIMER 

This report was prepared as an account of work sponsored 
by an agency of the  United States Government. Neither t he  
United States Government nor any agency thereof, nor any 
of their employees, make any warranty, express or implied, 
or assumes any legal liability or responsibility for t he  
accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that  
its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the  United 
States Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily 
state or reflect those of the  United States Government or 
any agency thereof. 
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EXECUTIVE 

The Problem 

The U.S. Department of Energy (DOE) Environmental Management (EM) program faces significant 
technical and financial challenges in cleaning up the environmental legacy of nuclear weapons production 
and research and development, while facing an 
uncertain future in obtaining the needed funding to 
perform this work, At the same time, requirements are 
becoming more complicated. Many of these 
requirements, including State and Federal regulations 
and negotiated agreements, continue to be a significant 
contributor to EM program costs and schedules. 
Historically, the sites have managed their programs 
focusing on their individual site’s needs. While this 
approach maximized successes at individual sites, it has 
resulted in a more costly program than if more 
integration across the DOE system occurred. The sites 
have developed their own solutions for problems 
common to multiple sites. Addressing these common 
problems from an integrated, complex-wide perspective is 
necessary to enable DOE to meet its programmatic objectives within an acceptable budget. 

Complex- Wide EM Integration Team- 
TRU waste subteam 

The Solution 

In July 1996, the DOE Assistant Secretary for EM, Al Alm, chartered a contractor led effort to 
perform complex-wide integration in support of the ten-year plan process to develop a suite of technically 
defensible, integrated alternatives to meet the EM mission. The team was challenged to “think outside- 
the-box” for solutions that cross traditional site boundaries enabling the programs to get the job done at a 
lower cost. 

As demonstrated by previous smaller-scale integration efforts, it is possible to develop cost effective, 
efficient solutions that meet requirements and reduce the gap between projected costs and anticipated 
funding levels. This can be accomplished by consolidating wastes, integrating management of similar 
waste forms, and capitalizing on existing capabilities of DOE sites. Additionally, stakeholders are 
expressing the willingness to work with DOE in order to address the legacy issues and to develop a path 
forward that will allow cleanup to be done in a manner suitable for all parties. This willingness provides 
an opportunity to seriously consider the alternatives developed through this effort. 

This report documents opportunities for waste and nuclear materials management integration 
activities in six areas: t r d c  (TRU) waste, mixed low-level waste (MLLW), low-level waste (LLW), 
environmental restoration (ER), high-level waste (HLW), and spent nuclear fuel (SNF). The opportunities 
represent technically defensible solutions which reduce cost, accelerate schedules, and result in no 
significant increase in risk 

Although stakeholder acceptability of the opportunities was considered, by charter the contractor 
integration team did not perform a detailed evaluation of stakeholder issues such as site equity and 
political acceptability. Therefore, the opportunities discussed in this report may not be acceptable to the 
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Department or its stakeholders. A listing of the barriers associated with each opportunity is found in the 
benefits and barriers tables. It is not intended that this report serve as an EM policy or planning document. 
A decision process is being developed by DOE to evaluate the opportunities and involve the stakeholders. 
The estimated cost savings were developed from existing analyses; they should be considered as order of 
magnitude savings used to gauge the value of pursuing the opportunity. 

. 

Approach 

The integration effort used a prescriptive systems engineering approach (defining requirements, 
developing alternatives, conducting trade studies) and assembled subject matter experts fiom each site to 
perform the following activities: 

Develop and evaluate integration alternatives against an established baseline 

Provide technically defensible recommendations 

- Efficiencies under existing requirements 

- Efficiencies through modifying requirements 

- Filling programmatic gaps in existing programs 

Identify cost savings opportunities. 

Strategies 

The majority of the integration opportunities evaluated were encompassed by several high-level 
strategies, which are: 

Utilize complex-wide system resources effectively (eliminate redundancy) 

Cross program boundaries where effective 

Challenge requirements 

Apply site successes complex-wide 
0 Employ national procurements to fill unique DOE needs. 

Results 

. By integrating these strategies across the complex, the team was able to develop opportunities with the 
potential for significant benefits, as are outlined below. The information in this report represents the relative 
magnitude of the savings that DOE could realize through these opportunities. The cost data used in this 
project range from detailed estimates from existing planning documents to rough-order-of-magnitude 
estimates. However, it is important to note that the opportunities developed during this project are not overly 
sensitive to the data. Cost savings represent dollar savings that potentially could be realized from the 
Ten-Year Plans (TYPs). Cost avoidances represent dollars that would not have to be added into the TYPs to 
fill program gaps. 

I' 
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TRU Waste. The preferred alternatives developed by the TRU waste subteam for contact-handled and 
remote-handled wastes encompass programmatic and technical approaches which are capable of 
dispositioning essentially all currently identifled TRU waste under DOE purview by 2023, allowing Waste 
Isolation Pilot Plant (WIPP) to close up to ten years early. Strategic elements reflected in the preferred 
alternatives lead to a potential savings of $L8B from the effected TYPs, and resolve waste disposition issues 
not otherwise addressed in draft TYP submittals, thereby avoiding additional future costs of $ 1 . 4 ~  The key 
strategic elements that make these accomplishments possible include: 

Development of enhanced transportation systems to improve efficiency and avoid large-scale 
fixed-plant operations 

Intersite cooperation on waste characterization, certification and preparation 

Application of mobile/portable/modular systems to prepare wastes for disposal, minimidng 
construction of new facilities 

Centralized treatment of “problem” TRU wastes 

A limited amount of regulatory flexibility in selected areas. (This would have to be negotiated 
with and agreed to by DOE’S regulatory communi@.) 

MLL W. The MLLW subteam has identified an alternative set of programmatic and technical approaches 
that could potentially save nearly $0.3B and accelerate completion of the MLLW inventory workoff across 
the DOE complex by five years. The cost savings and schedule improvements are attributed to MLLW 
management strategy that features: 

Characterization/certification through consolidated analytical service procurement and audits for 
the complex, employing de minimus radioactivity levels and necessary and sufficient standardized 
characterization profiles 

Consolidated storage at the regional facilities having treatment capabilities for the specific waste 

Treatment in existing facilities to the maximum extent possible and national procurements 
expanded to accommodate treatment of wastes that can not be treated using existing capabilities 

Disposal of wastes which are not acceptable for commercial disposal would be disposed of at the 
Hanford site. 

LLW. The LLW subteam has recommended a preferred alternative that could provide $0.4B cost savings 
and avoidances with schedule enhancements for select sites, utilizing the following opportunities: 

Consolidated disposal facilities at primary disposal sites (Nevada Test Site VTS] and Hanford) 

Treatment of LLW only when cost-effective and/or required ) 

Consolidated storage of special case wastes. 
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ER The ER subteam evaluated three opportunities that could result in potential savings and avoidances of 
$0.6B. Due to the high degree of uncertainty in future site cleanup decisions and waste volume 
characterization that is typical of ER programs, the cost and schedule reduction benefits of waste stream 
integration have a greater level of uncertainty. The three opportunities evaluated are: 

Adoption of complex-wide, dose-based, soil radiological cleanup standards based on site land use 
determinations (30 m r d y r  unrestricted land use and 100 mredyr restricted land use) 

Aggressive implementation of expedited remedial action processes at all DOE installations 

Greater sharing of equipment, expertise, and facilities to maximize value of DOE’S investment. 

Hf W. The HLW subteam identified an alternative set of programmatic and technical opportunities that 
could potentially result in a cost savings and avoidances in excess of $18B and would accelerate completion 
of the HLW mission by seven years. A large fiaction of these savings ($4B) are realized by reducing the 
volume of vitriikd HLW designated for geologic repository disposal by almost 10,000 m3. The cost savings, 
schedule improvements, and volume reduction are attributed to a HLW disposal strategy that features: 

Pretreatment processes that reduce HLW volume, e.g., acid dissolution, TRU extraction 

Standardized waste matrices for HLW and low-activity waste 

Shared HLW vitrification facilities, i.e., Idaho National Engineering and Environmental 
Laboratory (INEEL) sends previtrified solidified waste to Hanford 

Extracted Cs and Sr, including existing Hanford capsules, are disposed at INEEL (sin Set 7) 

Risk-based waste retrieval and tank closure 

Early development and deployment of a HLW shipping system to transfer West Valley 
Demonstration Project (WVDP) canisters to Savannah River Site (SRS) for interim storage. 

SNF. Management of DOE SNF is currently focused on storage of SNF inventories in existing wet storage 
facilities and construction of new dry storage facilities at several sites pending availabiliv of the geologic 
repository. The current program to achieve this includes the regionalization of SNF by type, primarily at 
Hanford, INEEL, and SRS. 

A recommended alternative to this approach was selected which offers $160M savings in the ten-year 
window and substantial life-cycle cost avoidances (-$l.lB). These savings would be achieved mainly by 
applying performance based repository acceptance criteria for SNF disposal in a repository. 

I 

/ 

J 

A summary of the potential cost savings, cost avoidances, and investment costs by waste stream is 
shown in Table ES-1. 

A surmi~ary of the potential cost savings and future cost avoidances to the TYP by site and program is 
shown in Table ES-2. / 
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Table ES-1. Cost savings. investments, and cost avoidances ($ in millions). 
Savings Investment 

Savings Investmentin Beyond Beyond 
in Ten-Year Ten-Year Ten-Year Ten-Year cost Potential 

mu waste 46 198' 1,977 4 1,435 3,256 
MLLW 273 0 0 0 10 283 
LLW 309 68 110 0 62 413 
ER 201 0 30 0 396 627 
HLW 201 245 11,914 0 6,274 18,144 
SNF 135 25 50 0 1,105 1,265 

Promam Window Window Window Window Avoidance Net Benefit 

Totals 1,165 536 14,081 4 9,282 23,988 

a Required to fdl RH-TRU waste and Pu-238 program gaps. 

Table ES-2. Total cost savings and cost avoidances ($ in millions). 

Site TRUWaste MLLW U W  ER HLW SNF Totals 

FemaId 
Hanford 
JNEEL 
Los Alamos National Laboratory 
NTS 
Oak Ridge 
Rocky Flats 
Sandia National Laboratories 
SRS 
WlPP 
WVDP 

Totals 

0 
304 
73 
171 

1 
23 
63 
4 

548 
1,782 
267 

3,256' 

17 
20 
12 
4 
0 
93 
62 
21 
54 

NA 
NA 
283 

85 320 
6 TBD 
86 22 
6 23 

(52) 14 
63 102 
37 0 
6 7 

160 139 
NA NA 
16 NA 

NA NA 422 
9,950 300 10,580 
4,840 400 5,433 

NA NA 204 
NA NA (37) 
NA 0 281 
NA NA 162 
NA NA 38 

2,584 565 4,050 
NA NA 1,782 
770 0 1.053 

413 627 18,144 1,265 23,988" 

a. ReflectscostsavingsforsmallquantitYsitesofS2OM. 

Issues 

Although the opportunities developed have the potential to result in significant benefits for the 
complex, there are major issues that will need to be addressed as summarized below: 

Transportation of wastes and materials between DOE sites 

Stakeholder interests 

State equity 

Regulatory changes 

Buy& fiom DOE Headquarters and DOE field offices. e 
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Conclusion 
By managing the above six program areas across the complex as a cohesive unit rather than 

independent sites, DOE will achieve significant progress toward meeting its TYP objectives and 
programmatic missions while also reducing costs. The integration efforts have identified potential net 
savings within the ten-year window of $629M and beyond the ten-year wkdow of $14,077~. Lifecycle cost 
avoidances of $9,282M have also been identified. The actions introduce proposed cooperative efforts among 
the major DOE sites and take aggressive approaches in challenging many existing constraints and 
requirements. Many of the integration opportunities require extensive stakeholder and DOE involvement. 
This report provides the basis for meaningful discussiois in support of the TYP and the DOE decision 
making process. 

It is important to understand that the strategies developed for these six program areas are integrated and 
therefore interdependent. These strategies were developed with potential impacts to each area considered to 
ensure that the opportunities resulted in a synergistic system. Changing or eliminating one strategy will 
impact the other strategies and the associated benefits. Therefore, it is critical that these strategies be worked 
as a system and not as individual entities. Additional savings are anticipated as further integration efforts are 
conducted, as identilied in the “Future Activities” section of each chapter of this report. 

Several of the integration opportunities presented in this document have also been identified during 
other programmatic efforts (e.g., the development of the National TRU Waste Management Plan). The 
contractor-led, complex-wide effort validated those other efforts as well as developed further integration 
opportunities. 

, 
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GLOSSARY 

10 Code of Federal Regulations (CPR) 60, 71, and 72-These CFRs contain the principal preliminary 
design requirements projected for the Federal repository facility; Repository Permanent Storage (60), 
En-Route Transportation (71), and At Reactor Site or Centraked Interim Storage (72). The Nuclear 
RegulatoIy Commission administers these regulations. 

10 CPR 1021-The National Environmental Policy Act (NEPA) requires federal agencies to consider the 
environmental impacts of proposed actions and reasonable alternatives in their decision making process. It 
provides a process for obtaining public participation and input to their decision making. Under this act, 
agencies must prepare an Environmental Impact Statement for all major actions that may significantly affect 
the environment. The act mandates agencies to involve the public and to make information available to 
federal officials and citizens before decisions about selected alternatives are made. The selected alternative is 
documented in a Record of Decision. 

10 CPR 191O-Occupational Safety and Health Act (OSHA) establishes guidelines for worker protection, 
hazard identification and communication, and employedemployer responsibilities. 

40 CPR 50-87-Clean Air Act (CAA) outlines programs that establish requirements for national standards 
for controlling specified criteria, hazardous, or toxic air pollutants. These programs include air toxics, 
prevention of accidental releases, national ambient air quality standards, motor vehicle provisions, acid rain 
control, stratospheric ozone protection, permits, enforcement provisions, and miscellaneous provisions. 

40 CPR 100-14Wlean Water Act (CWA) establishes requirements for maintaining the chemical, physical, 
and biological integrity of the country’s waters. These requirements detail toxic pollutant discharge 
prohibitions, financial assistance for construction of publicly-owned treatment facilities, waste treatment 
planning processes, and control of nonpoint source pollution. 

40 CPR 260-270-The Resource Conservation and Recovery Act @CW) provides requirements for the 
management of hazardous waste. These guidelines regulate waste at all stages, from before it is generated 
until after its disposal. The act also establishes a permit program for hazardous waste storage, treatment, and 
disposal facilities. Permits identify the administrative and technical standards to which facilities must adhere. 

40 CRR 300, Subpart &The Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) imposes cleanup and reporting requirements for remediating hazardous waste sites. Under this 
act, the Department of Energy (DOE) conducts Remedial Investigations and Feasibility Studies, which are 
usually performed together. The Remedial Investigation characterizes conditions at the site to identify the 
sources and extent of contamination. The Feasibility Study evaluates specific alternatives for cleaning up the 
site. The selected remedial action is documented in a Record of Decision. 

40 CFli 701-72O-Toxic Substances Control Act (TSCA) establishes requirements for the management of 
wastes contaminated with polychlorinated biphenyls. These requirements include reporting and 
recordkeeping, storage and treatment of the wastes, and permitting. 
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49 C3X 170-1 78-Department of Transportation (DOT) establishes packaging and transportation 
requirements for transport of hazardous materials. 

J 
DOE Orders-The DOE Orders provide policies and requirements goveming all actions of DOE contractors 
in the operation and management of DOE facilities. There are many DOE orders that apply to environmental 
management programs or parts thereof and are not specifically called out in this document. 

Nuclear Waste Policy Act (NKPA), as amended in 1987-The NWPA mandates geologic disposal of the 
U.S. inventory of spent nuclear fuel and high-level waste. Several sites were identified for study as potential 
sites to locate the repository. In 1987, Congress passed the NWPA Amendment, which restricted evaluations 

the NWPA Amendment prohibited the establishment of a monitored retrievable storage site at Yucca 
Mountain, until the decision on a second repository is made (2007-2010). . 

> 

, 
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to one site (Yucca Mountain) and mandated a maximum capacity of 70,000 metric tons of heavy metal. Also, I 
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Contractor Report to the Department of Energy on 
Opportunities for Integration of Environmental 

Management Activities Across the Complex 
(Predecisional Draft) 

1. INTRODUCTION 

1.1 Background 

The U.S. Department of Energy (DOE) manages a multibillion-dollar environmental management (EM) 
program. The Assistant Secretary of Energy for EM issued a memorandum with guidance and a vision for a 
ten-year planning process for the EM Program.’ The purpose of the Ten-Year Plan (TYP) is to make step 
changes within the DOE complex regarding the approach for making meaningful cleanup progress. Previous 
planning efforts resulted in lengthy and costly cleanup programs. As a parallel effort to the TYP, DOE 
requested the site contractors to perform a systems engineering effort to identie and evaluate integration 
alternatives for EM waste stream and material treatment, storage, and disposal (TSD). Consistent with the 
ten-year planning process, the alternatives identified during this effort will require input and discussion with 
the regulatoIy agencies and stakeholders to enable decisions to be made by DOE. The TYP, coupled with this 
complex-wide EM integration effort, will reduce EM program costs and risks, shorten schedules for EM 
cleanup activities, and support the goals of the TYP vision. 

1.2 0 bjective 

The objective of the complex-wide EM integration project is to support the EM TYP by identiwg, 
analyzing, and recommending complex-wide integration opportunities that reduce EM program costs and 
risks. This will be accomplished by using systems engineering analyses to determine a recommended path 
forward for managing the complex-wide EM program. The effort is focused on the eleven major sites 
representing the majority of the EM waste and material activities. 

During the initial integration workouts, the integration team identified that the draft TYPs (which are 
referred to throughout this report are the July 1996 submittals) submitted by the sites contained some 
aggressive assumptions. In some cases, these assumptions have created “program gaps” or areas for which 
no definitive path forward or disposition for the waste is known. The team also determined that the draft 
TYPs were neither complete nor adequate for addressing disposition of some waste streams. As a result, an 
additional objective for the integration team is to identify technically defensible disposition paths for these 
wastes wherever practical. 

_- 

The team effort is focusing on the following areas: transuranic (TRU) waste, mixed low-level waste 
(MLLW), low-level waste (LLW), environmental restoration (ER) waste, high-level waste (HLW), and spent 
nuclear fuel (SNF) programs. Waste volumes and locations, treatment options, storage and disposal facilities 
and remediation requirements are considered, as are transportation systems and technology development 
issues. 
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1.3 Contents 

This report presents recommendations for integration of TRU waste, MLLW, LLW, ER w,aste, HLW, 
and SNF activities across the complex. The appendices and the project files contain the detailed data that 
was the foundation for all of the integration activities. The systems engineering approach and integration 
status is depicted in Figure 1, 
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Figure 1. Complex-Wide EM Integration status. 

2 



2. SITUATION ANALYSIS 

2.1 Problem Statement 
The problem was deked as follows: EM programs are in need of effective solutions that meet 

environmental regulations and significantly reduce the gap between projected costs and target funding levels. 

2.2 Contributing Factors 
2.2.1 Materials and Wastes at the Sites 

- For over 40 years, DOE waste and materials have been placed at the sites for TSD. The focus in the 
past was on weapons production, energy research, and safe management of wastes and nuclear materials. 
This resulted in the accumulation of significant quantities of wastes and materials throughout the DOE 
complex Since the end of the Cold War, the focus has shifted to cleaning up these legacy wastes and 
materials and achieving final disposition. DOE faces daunting institutional and technical challenges in 

- 

- dealing with this cleanup. 
I - 

2.2.2 Past Program Practices 
- 

- Wastes and materials at the sites have been traditionally managed on a site-by-site basis. DOE’S 
Defense Programs managed wastes and materials fiom weapons production, while Nuclear Energy and 
Energy Research managed wastes and materials fiom their respective activities. In 1989, the EM office was 
formed and given the responsibility to address these issues and manage all wastes within the DOE complex, 
regardless of the generating program. The decision to pursue deep geologic disposal for TRU waste and 
SNF, and to end fuel reprocessing, also contributed to the directions taken by the EM programs. 

2.2.3 Political, Regulatory, and StakehoIder Factors 

i 

i 

I - 
_. 

- 
Politically driven agreements have been made that drive the EM scope and schedules. While political 

decisions will continue to influence technical decisions, EM and the sites must continue to present sound 
technical information to support risk-based and fiscally-responsible choices. 

- 
Regulatory compliance is paramount to the EM program. DOE sites must comply with many Federal 

statutes, including the National Environmental Policy Act (NEPA); the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA); and the Resource Conservation and Recovery Act 
(RCRA). In some cases, regulations have been applied after the fact. For example, RCRA has been applied 
to wastes already generated and facilities already constructed. These statutes and a host of other regulatory 
requirements form a complicated fiamework within which EM and the sites must operate. Additionallyy there 
may be future impacts fiom external regulation (e.g., Nuclear Regulatory Commission W C ] )  of DOE 

, 

- nuclear facilities and operations. 

Several integration opportunities require changes to existing requirements and practices. While the 
approaches have a sound safety, engineering, and technical basis, it is imperative to understand that 
compliance with these requirements will continue to be DOE’S highest priority. No program changes can 
occur until recommended requirement changes have been fully evaluated by EM and agreed upon by 
stakeholders and appropriate regulatory agencies. The DOE is committed to stakeholder involvement and 
participation. This affects public acceptance of the outcomes. 
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3. APPROACH METHODOLOGY 

3.1 Systems Engineering 
The Complex-Wide EM Integration Team used a systems engineering approach, as illustrated in 

Figure 2. This approach had been successfully used in performing similar EM integration exercises. In 
general, the process consisted of defining the driving requirements, identifying tasks to meet requirements, 
and evaluating integration opportunities for a unified system. This allowed the team to identify 
opportunities to combine, eliminate, andor simplifl activities across the complex. 

The systems engineering staff facilitated group sessions, conducted trade studies, and participated on 
the subteams as they were broken out fiom the larger team. This provided process and information 
continuity throughout the project. 

3.2 Mission Statement 
The mission statement defined during the first workout session was to develop and implement a 

national strategy which 

0 

Is technically defensible 

Results in lower cost 

Is supported across the DOE complex 

Rewards completion. 

Figure 2. Systems engineering process. 

4 



3.3 Alternatives Development 

-- 

A baseline of current sites’ functions, costs, schedules, and requirements was established and used 
throughout the project for comparison with potential integration opportunities. The baseline data consisted of 
the driving requirements and disposition maps (portraying the disposition steps that a stream goes through, 
including generation, storage, characterization, treatment, transportation, and disposal) and data forms 
(capturing requirements, costs, and schedules). The baseline information used for this effort was formulated 
from the sites’ draft TYP submittals. 

In a series of workout sessions, the subject matter experts (SMEs) &om each site identified ways in 
which the baseline could be improved through integration of processes and facilities, following successll 
examples set by individual sites, andor through changingrequirements. Opportunities were idenfled and 
grouped into compatible system alternatives. These system alternatives were evaluated against the baseline. 

3.4 Analysis and Trades 

Once the contents of the system altemative were described, an analysis of how they might be 
implemented was conducted. This phase evaluated different ways of satisfying the general requirements of 
the system concept. The alternatives developed were then analyzed by the SMEs using their professional 
expertise and judgement on how each alternative performed against a set of criteria, which included cost 
reduction, schedule improvement, speed of implementation, stakeholder acceptance, site consensus, and risk 
reduction. Once a prefmed altemative was chosen, however detailed quantifiable evaluations were 
performed, comparing the alternative to the baseline. This exercise used rough cost estimates; detailed cost 
estimating was not performed. These evaluations were performed for changes from the baseline and existing 
baseline cost estimates. Although the estimates are not precise, they clearly do indicate the magnitude of 
potential savings, (Any opportunities selected for implementation will ultimately go through detailed 
planning and estimating to support budget requests as part of the TYP process.) Baseline and alternative 
schedules were developed and used as a tool to ensure resources were coordinated on a complex-wide basis 
and to ensure that the alternatives could be successfully implemented. These evaluations assumed that 
removal of barriers would result in the necessary flexibility to allow the savings to be realized. Identification 
of these barriers allowed the team to focus on areas where significant benefits could be realized. It is 
important to note that cost savings reflect net savings, i.e., savings less implementation costs. 

Risk Evaluation 

- 
, 

The human health risk evaluation of the waste type baselines and alternatives was performed using the 
Simplified Risk Model (SRM)? This model provides scoping estimates of the risk from radiological and 
chemical exposures incurred from both accidents and normal operations for all types of environmental 
activities. Also, risks are calculated separately for workers and the public. The SRM calculates the risk for 
each site activity (storage, retrieval, treatment., transport, etc.) for each waste type. Site risks are assembled 
from the individual activity risks, and complex-wide risks are assembled from the site risks. The risk results 
can be presented as either person-rem (for radiological exposures) or latent cancer fatalities (for radiological 
and chemicai exposures). 
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The SRM is a scoping model designed for comparative risk analysis. Therefore, risk results presented 
in this report should be used only to compare the relative change in risk of the alternatives to the respective 
baselines. Also, because of the scoping nature of the SRM and the uncertainties in the underlying, more 
detailed risk analyses used to develop the model, comparative changes of less than several hundred percent 
should not be considered as significant differences. 

The process used to develop the waste type risk estimates involved several steps: decompose the waste 
type disposition maps into site activities, collect relevant risk input information (curie flows, conditions of 
buildings and waste storage containers, types of processing, etc.) fiom the SMEs, input the risk information 
into the SRM, generating draft risk results, reviewing the results with the SMEs, and finalizing the risk 
estimates. Preliminary risk estimates were generated for two waste types: SNF and HLW. Risk estimates 
for the other waste types have not yet been completed. The preliminary results for SNF and HLW indicate no 
signifcant change in risk between the base case and the alternative case. 

The SRM risk results for SNF indicate a total exposure to workers and the public from accidents and 
normal operations of approximately 1,250 person-rem for the entire complex for the base case. Since the 
alternative case does not alter the functions performed, it is anticipated that there will be no change in risk 
compared to the base case. 

The SRM risk results for HLW indicate a total exposure to workers and the public fiom accidents and 
normal operations of approximately 4,800 person-rem for the entire complex for the base case and 
approximately 4,900 for the alternative case. This 2% increase in exposure for the alternative case should be 
viewed as essentidy no change fiom the base case exposure. 

3.5 Coordination with Other Activities 

/ 

I - 
f 

The integration team used information fiom many program sources, including the Options Analysis 
Team, the Commercial Options Analysis Team, theNational TRU Waste Program, the Waste Disposal 

(such as the Waste Management Programmatic Environmental Impact Statement [PEIS]), and the issue 
papers prepared by EM as a result of their initial TYP reviews. This information was used as the starting 
point for integration opportunities and to ensure that the team was fuuy cognizant of these other activities. 
However, this information was not used to constrain the integration team. The team explored areas beyond 
those identified in these other programs. 

Group, the Mixed Waste Inventory Reports, existing and preliminary environmental impact statements (EISs) I 

J 

, 
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4. TRANSURANIC WASTE INTEGRATION OPPORTUNITIES 

All opportunities for complex-wide integration of activities involving TRU waste focus on improv- 
ing schedule and cost-effectiveness while reaching final disposition of the waste. The highest priority, by 
far, for TRU waste is opening the Waste Isolation Pilot Plant (WPP). It is appropriate, however, to 
evaluate potential future modifications to require- 
ments that would provide significant cost savings or 
schedule improvements while maintaining adequate 
protection of the environment, health, and safety. 
These opportunities are split into Phase I and Phase 
II. Phase I includes those opportunities that can be 
implemented in the near term to achieve improved 
schedule and cost effectiveness. Phase 11 includes 
those opportunities that require additional technical 
evaluation, but savings were tabulated assuming the 
opportunity was valid. These future opportunities 
rely on major modifications to existing requirements 
and require extensive stakeholder involvement before 
implementation. 

The preferred alternatives developed by the TRU waste destined for shipment to WIPP 
TRU waste subteam for contact-handled (CH) and 
remote-handled (RH) TRU wastes encompass programmatic and technical approaches capable of 
dispositioning essentially all currently identified TRU waste under DOE purview by 2023, and allowing 
WIPP to close up to ten years early. Strategic elements reflected in the preferred alternatives lead to a 
potential savings of $1.8B from the effected TYPs, and resolves waste disposition issues not otherwise 
addressed in draft TYP submittals, thereby avoiding additional future costs of $1.4B. The key strategic 
elements that make these accomplishments possible include: 

... 

Development of enhanced transportation systems to improve efficiency and.avoid large-scale 
fixed-plant operations 

Intersite cooperation on waste characterization, certification and preparation 

Application of mobildportabldmodular systems to prepare wastes for disposal, minimi7.ing 
construction of new facilities 

Centralized treatment of “problem” TRU wastes 

A limited amount of regulatory relief in selected areas. 
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4.1 Alternatives Analysis 

Key Assumptions. Several key assumptions were used to develop alternatives for achieving disposition of 
TRU waste, which are: 

WIPP will open for disposal operation and will receive CH- and RH-TRU wastes as scheduled in 
the September 1996 National TRU Waste Management Plan @OE/NTP-96-1204, Rev. 0) 

Transportation of waste fiom the waste generatorlstorage sites to WIPP is funded by 
DOE-Carlsbad Area Office; intersite shipment of waste for purposes of consolidation andor 
disposal preparation is funded by the originating site 

Requirements for waste disposal (WPP Waste Acceptance Criteria [WAC] Revision 5 )  at WPP 
will not-change significantly such that they impact site implementation. 

The overall concept to optimize DOE complex-wide progress requires a highly integrated approach. 
The concept requires the implementation of the three following system components to achieve the full benefit: 

Expansion of TRU waste transportation capability to facilitate both intersite movement of TRU 
wastes (for consolidating characterization, repackaging, and treatment) and movement of waste to 
WIPP 

Consolidation of TRU wastes to support storage and disposal preparation functions to optimize 
use of current capabilities, and to establish a fm path forward to address the needs of small- 
quantity sites (SQSs) 

Implementation of mobile systems (portable or modular) for characterizing, sorting, segregating, 
decontaminating, size reducing, repackaging, venting, and purging to support expedited 
preparation of TRU waste for intersite transport, consolidation, and disposal at WIPP. 

4.1.1 Baseline Development 

The TRU waste baseline was defined as the planned actions identified in each site's draft July 1996 
TYP. It is important to understand that the baseline does not disposition all TRU waste. For example, the 
funding identified in the Savannah River Site (Sa) draft TYP is considered inadequate to support 
disposition of the high-activity plutonium (Pu)-238 waste. The Hanford draft TYP does not include a path 
forward for their Pu-238 stored waste. In addition, several of the SQSs are not funded in the &aft TYP for 
preparation of waste for shipment to WIPP, though the transportation is covered by the WIPP drafi TYP. 
Some sites do not have detailed plans for disposition of RH-TRU waste. The oversized RH-TRU waste 
equipment at Hanford, a reactor vessel at Los Alamos National Laboratory (LANL), and RH-TRU waste 
exceeding 1,000 R/hr lack a path for permanent disposition. A baseline waste disposition map was created, 
indicating these disconnects, and is included as Attachment 1. 
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Baseline Summaw. The baseline of the TRU waste effort is reflected by the waste quantities and cost 
levels shown below. The volume information was extracted fiom individual site input to the TRU Waste 
Baseline Inventory Report, Revision 3, data call. 

CH-TRU Waste RH-TRU Waste 
Total TRU waste -141,600 m3 4,416 m3 
TRU waste disposed by 2006 
Ten-year window cost $3.739B $0.503B 
Life-cycle cost (37 years) $12.239B $0.856B 

44,000 m3 (31%) 1,650 m3 (37%) 

Waste Considered in TRU Wasfe lntegrafion Analysis. For this report, both CH- and RH-TRU 
wastes were included, with the exceptions noted below. Covered wastes include both those wastes meeting 
the standard definition of TRU, whether or not they meet compliance requirements for disposal in WLPP, 
and so-called “problem” wastes managed as TRU but not meeting the standard definition. While they lack 
any special regulatory recognition per se, ‘$problem” wastes are managed as TRU because of similar 
environmental, safety and health risks. Examples include: wastes contaminated with radioisotopes with 
half-lives <20 years which decay to TRU radionuclides, and MLLW with alpha concentrations 
< 100 nCi/g, managed as TRU waste and requiring separation or treatment under RCRA. Also included 
are special-case TRU wastes, such as polychlorinated biphenyl (PCB)-contamhated TRU waste that cannot 
currently be disposed in WIPP without treatment, high-activity Pu-238 contaminated waste that must be 
repackaged for transportation, plutonium residues at Rocky Flats declared waste that require special 
packaging because of the high fissile content, or nonstandard packaged waste that cannot be shipped to 
WIPP in existing transport containers. 

Wastes specifically excluded from coverage in these analyses were: (1) residues from past 
production activities at other than Rocky Flats and (2) TRU wastes derived from EWdecontamhation and 
decommissioning @&D) activities. All residues have not been included at this time due to lack of a fuuy 
developed national policy on the disposition of this material. ER waste data is excluded at this time, due to 
the high degree of uncertainty in future cleanup decisions, as noted in Section 10. Both categories will be 
incorporated at subsequent integration workshops. It is anticipated that the evaluation of this follow-on 
scope will not alter the recommendations contained in this report. 

TRU Driving Reguiremenfs. The site TYPs were derived to satisfy, and the baseline reflects a number of 
regulatory, institutional, and DOE requirements. Several of these requirements have significant effect on cost 
and schedule planning, so they were examined for opportunities to reduce cost and accelerate cleanup 
schedules. The primary requirements which offered benefits through technical consideration of what is 
necessary and sufficient, subject to stakeholder acceptance (including state equity), included. 

Federal Regulations: RCRA, Federal Facility Compliance Act (FFCA), Land Withdrawal Act 
(LWA), Department of Transportation (DOT), Toxic Substances Control Act (TSCA), and 
NEPA. 

Public Law 102-579 of October 1992 and amendments: This law is known as the WIPP LWA. 
Several requirements are defined in the act that must be met before DOE can begin disposal 
operations of TRU waste at the WIPP (e.g., transport containers for shipments to WIPP must be 
NRC approved). 
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WP-WAC and the Quality Assurance Program Plan: Compiles the requirements for 
transporting and disposing TRU waste at WIPP. 

Site-SpeciJc Agreements and Site Treatment Plan (SP) Consent Orders: Under the FFCA 
provisions, the DOE enters into agreements (consent orders, compliance order, etc.) with various 
federal and state agencies. These agreements specify milestones for TSD of mixed wastes 
currently being processed and in storage at DOE facilities. They represent legally binding 
agreements requiring compliance by the dates specified in the documents. 

Hanford Federal Facility Agreement and Consent Order (l?RMCO) (also known as the 
Tri-Party Agreement P A ] ) :  Defines agreement, including schedule commitments, between the 
DOE, Environmental Protection Agency @PA) Region X, and the Washington State Department 
of Ecology for the treatment and disposal of HLW contained in the 149 single-shell and 
28 double-shell tanks at Hanford. Key dates include removal of waste from single-shell tanks by 
2018; closure of single-shell tanks by 2024; and completion of low-activity waste GAW) and 
HLW immobilization by 2024 and 2028, respectively. 

Settlement Agreement with DOE on WF: The DOE has entered into a Settlement Agreement 
with the State of Idaho which imposes requirements and milestones over and above those in the 
Idaho National Engineering and Environmental Laboratory (INEEL) STP Consent Order. The 
terms of the Settlement Agreement affect the disposition of TRU waste, SNF, HLW and MLLW. 

State ofiyew Mexico Consultation and Cooperation Agreement: The agreement imposes 
volume limits on RH-TRU disposal at W P ,  excludes radioactive waste generated by 
commercial nuclear power industry and places NRC-certZed shipping requirements on wastes to 
be shipped to WIPP. 

SiteSpecific RCRA Enforcement Actions: Individual sites are required by their respective state 
regulators to implement certain actions to compIy with their state application of RCRA 
requirements. Because of different circumstances at various sites, these actions are site specific 
(e.g., compliance order to retrieve stored TRU mixed waste at LANL). 

Other State Regulations: Other state specific regulations impact DOE operations. For example, 
the Washington, Administrative Code, WAC 173-303, implements RCRA requirements. This 
code also identifies additional specific chemical constituents for state regulation. 

40 Code ofFederal Regulations (CIZ) 191 and 194: 40 CFR 191 contains the environmental 
radiation protection standards regulating the management, storage, and disposal of TRU waste. 
40 CFR 194 provides the compliance criteria necessary for WIPP to meet 40 CFR 191. 

Site-Specific EISRecord OfDecisions (RODS): Individual site EIS RODs identified those 
activities which are necessary for TSD of wastes, analyzed the impacts of those actions, which 
have been reviewed by the stakeholders and the public and those risks that have been determined 
acceptable. This process under NEPA is required for any federal action. 

J 
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4.1.2 Alternative Development for CH-TRU Waste 

_ -  

Four alternatives were developed for reaching final disposal of CH-TRU wastes. The first three 
alternatives incorporate technically realistic actions, but with an escalating degree of relief fiom institutional 
and regulatory requirements. The level of confidence in overall success and the resulting cost savings vary 
accordingly. The three alternatives fall along a continuum, fiom meeting all current requirements to a 
solution requiring significant changes to current requirements. All three alternatives require technology 
development. The fourth alternative incorporates the best attributes of the first three alternatives. A 
summary of attributes for the four alternatives is shown in Table 1, with a more detailed discussion following. 

Development of these integration alternatives was ongoing in parallel with the National TR.U Program 
(NP) efforts to develop the National TRU Waste Management Plan @OE/NTP-96-1204). Some of the 
attributes developed during EM Integration workouts were also identified by the NTP. Those attributes 
included in the National TRU Waste Management Plan are indicated with an asterisk (*). 

Alternative A: High confidence in achieving success, with moderate SaVings-Cment requirements 
for management of CH-TRU contaminated wastes are implemented. Intersite cooperation is employed to 

DOE complex CH-TRU contaminated wastes considered in this analysis is achieved. 
improve cost effectiveness and avoid duplicate facilities and capabilities. Disposition of substantially all 

Consolidate CH-TRU waste at large sites through these measures: 

- Implement mobile characterization and repackaging systems to'facilitate waste shipment to 
WIPP or consolidation sites* 

- Consolidate wastes fiom SQSs at major sites where economically advantageous* 

- Perform treatment when economically advantageous or no alternative disposal capacity 
exists' 

Table I .  Summarized attributes of the four alternatives. 

Alternative 

Alternative Attributes A B C D 

Consolidate waste at large sites, as applicable J J J Phase I 

Expand capability of existing transport packages J 

J 

J 

Implement mobile system . J Phase I 
Develop new transport packages as required J Phase II 

Pursue regulatory changes affecting disposal J Phase II 

J 
J 

J Phase1 . 
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- Use INEEL treatment capacity to treat other site’s ccprobIem” wastes (e.g., alpha-MLLW, 
PCB-contaminated CH-TRU wastes)* 

- Perform planned thermal treatment at SRS on Pu-238 wastes to allow transport in the TRU 
Package Transport (TRWACT)-11 system and disposal in W P  

Expand capability of existing transport packages: 

- Use existing certified packaging (e.g., TRUPACT-II) for intersite shipments* 

- Expand weight and thermal capacity of TRUPACT-11 system through current testing 
programs and use of HALFPACKS @e., half-high TRWACT containers>* 

- Develop a national standard or regulatory guidance on flammable gas mitigation to define 
requirements. 

Alternative B: Medium confidence in achieving success, with a lower life-cycle cost than 
Alternative A-Generally similar to Alternative A in implementing current requirements, but also implements 
use of other DOT-compliant shipping containers for both intersite consolidatioddisposaVpreparation and 
shipments to WIPP. Disposition of substantially all DOE complex CH-TRU contaminated wastes considered 
in this analysis is achieved. 

Changes to Alternative A are identified below. 

Consolidating CH-TRU waste at large sites by: 

- Improving process to allow direct onsite certification at SQSs (e.g., exempting selected 
RCRA-specific characterization requirements) to avoid deployment of expensive 
characterizatiodcertification processes for low-volume, low-impact wastes 

Expanding capability of existing transport packages to: 

- Adopt requirements consistent with DOT regulations to increase flexibility for shipping 
waste packages constrained by TRUPACT-II weight, physical size, or wattage restrictions 

Developing new transport packages to: 

- Enable high-activity transport to eliminate thermal treatment at SRS on Pu-238 wastes 

- Enable high-weight transport for treated waste. 

Alternative C: Lowest confidence in achieving success, with the lowest life-cycle cost of the four 
alternatives-Extensive regulatory changes are implemented, requiring significant stakeholder input and 
support. Results of additional WPP performance assessments are assumed to demonstrate that hazardous 
and toxic constituents are not a regulatory concern and that current levels of waste analysis can be reduced or 
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eliminated Additionally, the definition of wastes allowed for disposal at WIPP is expanded to include certain 
wastes historically managed as TRU waste. Therefore, waste characterization is per€ormed only to the extent 
necessary to meet transportation and safe-handling requirements at WIPP. Disposition of all DOE complex 
CH-TRU contaminated wastes considered in this analysis is achieved. 

Changes to Alternative B are identified below. 

Consolidating CH-TRU waste to large sites by: 

- Performing waste characterization only to the extent necessary for safe transport and 
handling 

- Consolidating wastes fiom SQSs,only where economically advantageous when compared to 
direct disposal shippinp 

- Using INEEL treatment capacity only when economically advantageous or no alternative 
disposal capacity exists 

Developing new transport packages: 

- Develop box transport system to leverage reduced characterization and segregation 
requirements 

Pursue regulatory changes affecting disposal: 

- Expanding definition of wastes allowed for disposal to include certain wastes historically 
managed as TRU waste (e.g., alpha-LLW which cannot be disposed in existing near-surface 
disposal facilities, wastes with alpha nuclides with half-lives 4 0  years, and DOEswned 
nondefense TRU wastes) 

- Implement future regulatory changes as appropriate. 

Alternative D: Medium confidence in achieving success, with a potential for significant cost 
avoidance-This alternative selects the best elements fiom Alternatives A, By and C, and provides for phased 
development and implementation. The principal result is a more cost-effective, less-restrictive transportation 
system. Phase I implements current requirements and incorporates those additions that can be implemented 
in the near term to achieve improved schedule and cost effectiveness. Phase II involves additional technical 
evaluation and reassessment of regulatory requirements, and when appropriate, incorporates new activities 
with stakeholder involvement before implementation. Disposition of substantially all DOE complex 
CH-TRU contaminated wastes considered in this analysis is achieved. 
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Phase I 

Consolidating CH-TRU waste at large sites by: 

Implementing mobile characterization and repackaging systems to facilitate waste shipment 
to WIPP or consolidation sites* 

Using INEEL treatment capacity to treat other site’s “problem” wastes (e.g., alpha-MLLW, 
PCB-contaminated CH-TRU wastes)* 

Expanding capability of existing transport packages to: 

Develop regulatory guidance on flammable gas mitigation to define requirements 

Expand weight and thermal capacity of TRUPACT-11 system.* 

Phase 
I 

Consolidating CH-TRU waste at large sites by: 

Improve process to allow direct onsite certification at SQSs (e.g., exempting selected 
RCRA-specific characterization requirements) to avoid deployment of expensive 
characterizatiodcertification processes for low-volume, low-impact wastes 

Continue to perform treatment when economically advantageous or no alternative disposal 
capacity exists 

Expanding capability of existing transport packages to: 

Adopt requirements consistent with DOT regulations to increase flexibility for shipping 
waste packages constrained by TRUPACT-11 weight, physical size, or wattage restrictions 

Developing new transport packages that: 

Enable high-activity transport to eliminate thermal treatment at SRS for Pu-238 wastes 

Enable high-weight transport for treated waste 

Pursue regulatory changes affecting disposal: 

- Implement hture regulatory changes as appropriate. 

Several integration opportunities presented in this document have also been identified during other 
programmatic efforts (e.g., the development of the National TRU Waste Management Plan). However, the 
contribution made by contractor-led, complex-wide integration activities has been to advance both existing 
and innovative actions beyond current plans. In addition to validating the effectiveness of the TRU waste 
programs as constrained by existing requirements and paradigms, the proposed actions introduce cooperative 
efforts among the major DOE sites and alternative shipping approaches to achieve waste disposition while 
further reducing life-cycle costs. Many of the proposed TRU waste integration opportunities and their 
associated cost savings lie beyond the ten-year period and rely on modifying requirements with extensive 
stakeholder involvement 

J 

I 
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4.1.3 Preferred Alternative for CH-TRU Waste 

The TRU integration team developed the four sets of major altematives as approaches to achieving 
complex-wide integration. The results of the team alternatives evaluation are summarized in Figure 3 in 
tern of their respective benefits compared to the baseline. 

All of the alternatives are technically defensible and provide appropriate levels of environmental 
protection and safety. The team selected Alternative D as the preferred alternative. By design, it represents 
the best compromise among conflicting criteria and implements the best attributes of Alternatives A, B, 
and C through a phased approach Relative to the baseline, it achieves substantial cost reductions and 
supports site consensus while dispositioning essentially all the scoped inventory covered in this evaluation. 
The prefmed alternative specifically dispositions waste (primarily SRS Pu-238) which are considered to be 
inadequately funded in the baseline, and this adds to the total cost avoidance for the preferred alternative. 
Schedule improvement and risk reduction are improved through accelerated workoff. The team anticipated, 
relative to the baseline, that stakeholder acceptance would decrease modestly and coniidence-related factors 
would be moderately impacted as a consequence of proposed Phase II regulatory changes. Alternative D was 
preferred over Alternative A due to the large increase in cost savings. 

Figure 3. CH-TRU waste alternatives comparison. 
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Alternative D depends on the ability to transport the CI-I-TRSJ waste between sites for consolidation, 
and the repackaging, treatment, size reduction, and characterization required for CH-TRU waste compliance 
with the WIPP-WAC. Mobile systems (i.e., transportable or modular) should be centralized under one 
contract to provide the distributive services and provide a single authorization basis to cew operation of 
mobile systems at all sites. (The team is aware that this is being actually pursued by DOE-Carlsbad Area 
Office.) It takes a two-phased approach to the transportation solution. Phase I is directed at expanding the 
current payload envelope of the TRUPACT-II (see Section 4.2) and utilizes existing packaging and 
transportation capability to begin the consolidation process through intersite shipments. Phase 11 is directed 
at technically safe solutions (see Section 4.2) that are necessary and sufficient to ship the balance of the waste 
not dispositioned in Phase I. 

Commensurate with the National TRU Waste Management Plan, it is recommended that WIPP be used 
to its full capacity. Accelerating other programs (such as ER), as well as potential requirement changes that 
result in wastes being sent to WIPP, should be accomplished as soon as possible. With this acceleration, 
essentially all TRU waste existing, up to that time (2023) has been dispositioned, which presents the 
opportunity for early closure of the WIPP. Closing WIPP 10 years early would result in cost savings of over 
!§1.9B. 

The recommendation results in extensive interaction between sites. The waste disposition map for this 
altemative is included as Attachment 2. 

4.1.4 Alternative Development for RH-TRU Waste 

Two alternatives were developed for dispositioning of RH-TRU waste. Both alternatives incorporate 
technically realistic actions but as with CH-TRU waste, have an escalating degree of relief from institutional 
and regulatory requirements and require technology development. Unlike CH-TRU waste, however, 
development of an alternative which achieves disposition of substantially all the waste within the framework 
of current regulatory/policy requirements was not possible. Therefore, both alternatives developed for 
RH-TR.. waste included at least some changes to regulatory/policy issues. Both alternatives are technically 
defensible, disposition substantially all DOE-managed RH-TRU waste, and continue to provide adequate 
levels of environmental, health and safety protection. Alternative A fills program gaps not adckessed in the 
TYP and is implementable in the near term. Alternative B represents a more optimized approach to the 
disposition of RH-TRU waste. 

Alternative A: High confidence in achieving success, with moderate cost savings-Substantially all 
RH-TRU waste is dispositioned including non-defense wastes managed by DOE. Intersite cooperation and 
use of mobile capabilities are employed to improve cost effectiveness and avoid duplication of facilities and 
capabilities. Regulatory and institutional pushback is minimal. Innovative solutions are identified as a result 
of cooperative development with other integration teams. 

Phase I 

Improve/expand capability of existing transportation system by: 

- Using shielded liner inside TRUPACT-WHALFPACK 

- Developing transportation systems to handle large RH-TRU waste objects 
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- Developing a transportation system for shielded dnuns 

- Solving .the gas-generation issue by a combination of the following: 72-B pressure vessel, 
gas generation testing, hydrogen gettedrecombiners, and ventinglpurging 

Consolidating RH-TRU waste, as appropriate, by: 

- Performing intersite shipments to use regionalized capabilities for repack characterization, 
and loading for WIPP disposal 

Developing and deploying capabilities for characterization, preparation, and treatment by: 

- Developing and implementing mobile systems (transportable or modular) to prepare RH- 
TRU waste for disposal (e.g., characterization, packaging, decontamination, size reduction, 
loading, etc.) 

- Implementing consolidated procurement to prepareheat RH-TRU waste 

- Developing nondestructive technologies for characterization 

Pursuing policy changes to: 

- Enable RH-TRU waste emplacement confguration alternatives which promote flexibility in 
disposal schedules 

Transition responsibility to package and characterize newly generated waste for disposal to 
the generator (e.g., ER). 

- 

Phase 21 

Pursuing regulatory changes affecting disposal to: 

- Expand definition of wastes allowed for disposal to include wastes historically managed as 
TRU waste (e.g., DOE-managed nondefense waste) 

Enable a disposal path for RH-TRU waste greater than 1,000 lUhr. 

.- 

- 
Alternative B: High confidence in achieving success, with higher potential cost savings than 

Alternative A-Generally similar to Alternative A, but provides the additional ability to potentially dispose 
of some RH-TRU waste on the generator storage sites based on performance assessments. In addition, the 
alternative increases regulatory and institutional flexibility by the modification of characterization 
requirements. 

Additional actions to those identified in Alternative A are shown below. 

Phase I 

Developing and deploying capabilities for characterization, preparation, and treatment by: 

- Implementing a consolidated procurement for mobile system deployment. 
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PhmeIl 

Pursuing regulatory changes affecting disposal to: 

- Enable onsite disposal of that RH-TRU waste w h i ~  meets the generatorktorage site 
performance assessment and regulatory requirements 

- Allow RH-TR.U characterization by acceptable knowledge. Additional characterization if 
required is based on risk benefit analysis. 

4.1.5 Preferred Alternative for RH-TRU Waste 

Alternative B was chosen as the prefened alternative primarily due to greater cost savings and 
reduction in the life-cycle schedule. The.results of the team alternatives evaluation are summarized in 
Figure 4 in te rn  of their respective benefits compared to the baseline. The significant cost savings results 
through use of mobile systems for characterization and preparation for shipment to WIPP rather than costly 
processing facilities at multiple sites; the disposal of large RH-TRU special problem waste on a case-by-case 
basis at local sites where disposal meets perfomance assessments; the commitment to disposition all 
RH-TRU waste within the reduced WlPP operating window as defined for CH-TRU waste; the assumption 
that characterization of RH-mU waste would be based on acceptable process knowledge using a risk-based 
approach; and finally, cross-cutting activities with other waste forms to provide attractive solutions to final 

i 

/ 

, 

i 

Figure 4. RH-TRU waste alternatives comparison. 
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disposition. Schedule is improved by: recognizing reduced characterization requirements for the relatively 
small quantities of RH-TRU waste based on minimal effect to WlPP performance; an improved 
transportation system; greater flexibility in disposal of RH-TRU waste at WIPP; consolidated procurement 
and implementation of mobile systems; and an accelerated disposal schedule. 

Speed of implementation and risk reduction, although improved over the baseline, are not significanty 
different between the two alternatives. Stakeholder acceptance is less attractive in the preferred alternative 
based on the fact that onsite disposal of some RH-TRU waste would be viewed-negatively. This issue, 
however through stakeholder involvement and education, could be addressed to allow this approach to be 
implemented. 

Implementation of the preferred alternative is dependent on a few critical aspects of the plan. In 
Phase I, a transportation system must be developed to allow efficient movement of RH-TRU waste to WIPP. 
This is currently being pursued, in part, by the development of the HALFPACK; however, additional 
development (e.g., shielded overpacks, solving gas-generation issues) is needed. Technology development 
must be initiated to address the needs of mobile systems to be used for the characterization, preparation, and 
treatment necessary to package and certify RH-TRU waste for shipment. Plans should be implemented to 
allow for case-by-case onsite disposal, of waste that meets a site's performance assessment, provided that the 
decision for each waste item is determined through a risk-based approach. Finallyy the preferred alternative 
dispositions a portion of the RH-TRU waste stream (e.g., greater than 1,000 R/hr) by recommending disposal 
at a future geological repository for SNF and HLW. If all of these aspects of the plan are not implemented, 
the projected savings and schedule improvement will be impacted. 

I 

- 4.2 Preferred Approach for CH- and RH-TRU Waste 

The TRU waste alternatives identified three general categories of actions: transportation, mobile 
- systems, and regulatorj. challenges and opportunities. 

Transportation 

Most of the actions in this category would be initiated in the near term (Phase I). Expand the transport 
capabilityhlexibility for RH-TRU waste in the existing systems. This applies for shipments both to WIPP 
and between sites. In addition, an expanded TRUPACT-11 payload envelope for CH-TRU waste is also 
envisioned. New waste package designs are needed to allow for shipment to overcome current limitations due 
to size, weight, or other restrictions. Investigation of specific waste data would allow evaluation of specific 
technology applications in package and transport applications. 

Mobile Systems 

To avoid redundant systems at several sites, employment of mobile (transportabldmodular) systems for 
waste preparation, packaging, treatment, and loading are envisioned. These systems, potentially 
accommodating both CH- and RH-TRU wastes, could be deployed by a centralized service center, and may - 
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allow for a single authorization basis. Added benefits would accrue using this approach with relaxation of 
SQS certification requirements. 

Regulatory Challenges and Opportunities 

. It will be necessary for some aspects of the TRU waste alternatives to mature before speczc actions are 
initiated. Following additional technical evaluations and stakeholder input, activities could be undertaken to 
enhance participation of SQSs, to provide for safety-based transportation systems to WIPP, to permit limited 
onsite TRU waste disposal, and to redefine certain waste types to fit within current waste class definitions. 

4.2.1 Benefits 

This effort identified actions to implement the preferred alternative for an estimated cost savings of 
over $3.2B as summarized in Table 2. Most of these savings will be realized beyond the ten-year window. 
Also, the individual sites had planned on technology breakthroughs and innovative approaches to provide 
currently available capabilities and to reduce the system costs within the ten-year window, thus a significant 
share of the savings are identified as cost avoidances. 

Total TRU waste 
TRU waste disposed by 2006 
Ten-year window cost 
Lifiicycle cost (26 years) 
Cost avoidance to TYP 

This integrated TRU waste system results in the waste quantities and costs shown below. 

CH-TRU Waste RH-TRU Waste 

-141,600 m3 4,4 1 6 m3 
44,000 m3 (3 1%) 2,145 m3 (66%) 
$3.791B $0.603B 
$10.321B $0.953B 
$0.805B $0.630B 

In addition to the identified cost reductions, this alternative accomplishes the following: 

Accelerates disposition of existing inventories 

Maximizes availability of wastes for WIPP 

Optimizes and integrates existing and planned use of a wide range of resources while avoiding 
unnecessary duplication 

Opens a forum for other integration opportunities. 

i 
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Table 2. TRU waste integration benefits and site-specific barriers. 

Near- 
TYP Savings Cost Avoidance Schedule Term 

Decision (L,i fe-Cycle) for TYP Improvement 
Breakthrough Action by Site ($MY C$Wb Wears) Bamen Date 

Hanford 

CH-TRU Waste 
Ships 2.5 m3 of non-WAC compliant Pu-238 CH-TRU 
waste to SRS for repackaging and certification for 
shipment to WIPP. (Completed by 2010.) 
Ships 77 m3 of PCB-contaminated CH-TRU waste to 
INEEL for treatment and certification for shipment to 
WIPP. (Completed by 2010.) 

Reccivcs up to 677 m3 of non-WAC compliant Pu-239 
CH-TRU waste from SRS, and 20 m3 from Oak Ridge 
for repackaging andor certification for shipment to 
WIPP. 
Reccivcs 25 m3 non-mixed alpha-LLW from INEEL for 

E disposal. 

RH-TRU Waste 
Load approximately 100 m3 of RH-TRU boxed waste 
directly into an overpack, with no repackaging required. 

Implement mobile systems for preparation of two 
shipping campaigns, reducing scope of facilities to be 
constructed. 
Dispose of RH-TRU waste in low-level burial ground 
onsite. . Ship retrieved drums directly, without rcpackaging. 

. 

INEEL 

CH-TRU Waste 
Ships 20,000-30,000 m3 of treated waste to WJPP in 
new high-weight capacity transport system. 

Ships 25 m3 non-mixed alpha-LLW to Hanford for 
disposal. 

- 60 - 

e 

5 

157 

75 

7.5 

45 

0.1 

1 

5 

- 

e 

Requires a new "high-activity" Type B 
packaging system for drums of Pu-238 
CH-TRU waste. 
Requires expansion of TRUPACTJII 
authorized contents or alternate certified 
packaging for intersite shipments. 
Agreement with states involved. 
DOE Headquarters (DOE-HQ) and the State 
of Washington. 
Agreement must be revised to allow receipt 
of TRU waste from other sites. 
Dependent on Hanford DOE reaching 
agreement with the State of Washington to 
allow processing of TRU waste from other 
sites. 

Requires development of systematic 
approach to using shielded overpacks or 
shielded drums in TRUPACT-II. 
Requires development of shielded mobile 
systems to support repackaging, waste 
characterization and certification. 
Allow onsite disposal of oversize waste that 
meets performance assessment. 
Requires development of systematic 
approach to using shiclded overpacks or 
shielded drums in TRUPACT-II. 

Requires a new "high-capacity" Type B 
packaging for heavy drums of treated 
CH-TRU waste. 

- 

- 

- 

- 

2001 

2000 

2000 

2001 

- 

- 



Table 2. (continued). 

Near- 
TYP Savings Cost Avoidance Schedule Term 
(Lifecycle) for TYP Improvement Decision 

Breakthrough Action by Site ($MI' CSWb (Ycars) Bamers Date 
Provides treatment of 2,943 m3 SRS mixed alpha-LLW, 
77 m3 Hanford PCB-contaminated TRU waste, 904 m3 
Rocky Flats non-WAC compliant TRU waste, and 
870 m3 Oak Ridge non-WAC compliant CH-TRU waste. 

28.1 The Settlement Agreement must be revised 
to allow earlier receipt of waste for treatment 
after WIPP opens. 

RH-TRU Waste 
Implement mobilc rcpackaging, characterization, and 
loadout systems, in concert with expanded capability to 
utilize TRUPACT, to avoid costly hot cell opcrations for 
low dose rate RH-TRU waste. 

3 5 Requires development of shielded mobile 
systems to support repackaging, waste 
characterization and certification. 
Requires development of systematic 
approach to using shielded overpacks or 
shielded drums in TRLJPACT-I[. 

charactcrization and gas gcneration issues. 
Requires timely resolution of 

LANL 

h) CH-TRU Waste 
Accelerated workoff of TRU waste by 2006.5 h) 

(7) 81 Requires a new "high-activity" Type B 
packaging for drums of Pu-238 CH-TRU 
waste. 
Requires expansion of TRUPACT-II 
authorized contents or alternate certified 
packaging for intersite shipments. 

9 1998 

Receives 18 m3 of non-WAC compliant Pu-239 
CH-TRU waste from Sandia National Laboratories 
(SNL) by 1997. 
Receives 618 m3 ofnon-WAC compliant Pu-239 
CH-TRU waste from Nevada Test Site (NTS) by 1997. 

1998 

RH-TRU Waste 
Utilize consolidated procurement of mobile systems for 
decontamination and size reduction of RH-TRU waste, 
55 m3 requires size reduction. This action eliminated the 
need to construct a facility estimated at $250M. 
Reduce RH-TRU waste characterization requirements. 
This reduces characterization costs by approximately 
50%. 
Expand transportation capabilities allowing shielded 
drums, shielded shipping container, oversize shipment, 
and solve gas generation issues. Reduces RH-TRU waste 
characterization costs by 33%. 

90 Requires mobile or modular system capable 1998 
of size-reducing oversize RH-TRU waste. 
This cost is not included in LANL costs, as it 
would be a shared capability. 

enable acceptable knowledge and risk based 
characterization. 

of new shipping packages. 

. Requires regulatoxy/policy flexibility to 1998 

Requires development and approval of use 1998 

4.2 

2.5 
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Table 2. (continued). 

Near- 
TYP Savings Cost Avoidance Schedule Term 
(Li fdyele)  for TYP Improvement Decision 

Breakthrough Action by Site (SM)' (%h4Y (YCllrs) Barriers Date 
NTS 

CH-TRU Waste 
Uses mobile characterization to ship 618 m3 non-WAC 
compliant Pu-239 CH-TRU waste to LANL for WIPP 
certification. 

(3.9) 5 1 Requires mobile characterization systems. 
Requires expansion of TRUPACT-11 
authorized contents or alternate certified 
packaging for intersite shipments. 
Requires renegotiation of Consent Order 
milestone dates (push back) with State of 
Nevada. 

Oak Ridge 

CH-TRU Waste 
Ships 467 mJ of non-WAC compliant CH-TRU legacy 
Pu-239 waste to INEEL for treatment. 
Ships approximately 20 mJ non-WAC compliant 
CH-TRU Pu-239 waste to Hanford for characterization. 
Recertifies 150 m3 to WIPP-WAC Rev. 5. 

2.7 Requires expansion of TRUPACT-11 
authorized contents or alternate certified 
packaging for intersite shipments. 
Dependent o n  INEEL revising Settlement 
Agreement for earlier receipt of waste. 

RH-TRU Waste 
Provide onsite disposal of RH-TRU waste in Solid Waste 
Storage Area 5N. 

Rocky Flats 

CH-TRU Waste 
Ships 904 m3 of non-WAC compliant TRU waste to 
INEEL for treatment. 

20 Allow onsite disposal of oversize waste that 
meets performance assessment. 

40. 6 Requires expansion of TRWACT-II 
authorized contents, or alternatecertified 
packaging, for intersite shipments. 
Dependent on INEEL revising Settlement 
Agreement for earlier receipt of waste. 
Requires mobile characterization system in 
next 3 years. 

Implements use of Fourier Transform Infrared System for 
headspace gas analysis. 

SNL 

CH-TRU Waste 
Ships 18 m3 of non-WAC compliant Pu-239 CH-TRU 
waste to LANL. 

22.4 

0.5 1.5 8 Requires expansion of TRUPACT-II 
authorized contents or alternate certified 
packaging for intersite shipments. 



Table 2. (continued). 

Near- 
TYP Savings Cost Avoidance Schedule Term 
(Life-Cycle) for TYP Improvement Decision 

Breakthrough Action by Site (JM)‘ (SMSJ (Years) Bamers Date 
RH-TRU Waste 

Ship 2.6 m3 RH-TRU waste to LANL. 

SRS 

CH-TRU Wasfe 
Ships CH-TRU Pu-238 waste to WlPP without thermal 
treatment in certified packaging, but requires capital for 
sort and repackage facility. 

Uses mobile Characterization for 372 m3 Pu-239 waste 
for shipments to Hanford for repackaging. 
Ships 2,943 m3 alpha-MLLW to INEEL for treatment. 

K 

Receives 2.5 m3 non-WAC compliant CH-TRU Pu-238 
waste from Hanford. 

SQS 

TRU waste from Mound and Argonne East is 
consolidated to larger sites. 

WIPP 
Costs for the disposal of TRU waste reduced to $0 from 
2033 to 2023; all TRU wastes disposed. 

CH-TRU Waste 
Develop new high-weight and high-activity transportation 

, packages and associated facility modifications. 

2 15 - 

4 

- 

20 

1,970d 

i (, . . .. .. 

457 

- 
87 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Requires development of systematic 
approach to using shielded overpacks or 
shielded drums in TRUPACT-II. 

Requires a new “high-activity”Type B 
packaging for drums of Pu-238 CH-TRU 
waste. 
Requires additional funding in TYP to 
incorporate Pu-238 repackaging capabilities. 
Requires mobile characterization systems. 

Requires expansion of TRUPACT-II 
authorized contents or alternate certified 
packaging for intersite shipments. 
Dependent on INEEL revising Settlement 
Agreement for earlier receipt of waste. 
Requires a new “high-activity” Type B 
packaging for drums of Pu-238 CH-TRU 
waste. 

Requires mobile characterization systems. 

Sites ability to certify and ship waste within 
25-year window. 
Revise DOE TRU waste management plan 
to move waste between 2023-2033 so that 
all waste is shipped prior to 2023. 

Requires new transportation system. 

- 

10/98 

1/99 

1/99 

- 

- 

- 
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Table 2. (continued). 

Near- 
TYP Savings Cost Avoidance Schedule Term 
(Li fe-Cycle) for TYP Improvement Decision 

Breakthrough Action by Site ($MY c$mb (Years) Barriers Date 

RH-TRU Waste 
Develop mobile system for RH-TRU waste. 

West Valley Demonstration Project (WVDP) 

RH-TRU Waste 
Implement mobile systems to package 466 m' of 
noncompliant RH-TRU waste. 

(100) - - Mobile systems for handling RH-TRU 1998 
waste, including new characterization 
technology. 

- 250 

13 

4 

Package 200 m3 of noncompliant RH-TRU waste in large 

Dispose of all WVDP managed TRU waste at WIPP. 

- 
containers for shipment to alternate sites. - 
Eliminating long-term storage. 

E TOTAL 1,82 1 1,435 

- 

20 

Mobile systems for handling RH waste - 

New transportation package required. - 
required. 

Amendment to Land Withdrawal Act needed - 
to allow nondefense wastc disposal at WIPP. 

a. TYP savings arc lifecycle costs currently in the TYPs. These savings reflect dollars that can be used to support additional scope orscope acceleration. 
b. This column reflects program gaps that have been filled 8". a result of the integration effort. This represents dollam that will need to be added to the TYP to correct this situation iftho integration alternative i s  not implernentcd. 
c. The LANL. TYP already identifies uc ofmobile systems to accelerate workoff 8-lOyears. 
d. Cost savings derived From WE-Crulsbad Area OfIice November 1996 draft TYP. 



4.2.2 Barriers 

Four primary barriers must be overcome for successll implementation of the preferred alternative 
namely: 

1. Developing a new packaging transportation system for high-activity Pu-238 waste 

2. Providing an intersite TRU waste transport system 

3. Developing size-reduction capability for RH-TRU waste 

4. Implementing mobile systems for waste preparation. 

Removing these barriers and providing long-term commitment of funding are essential to 
implementation of this alternative. Commitment by individual sites is also required. 

Additional barriers that must be addressed on a national basis include: 

Developing consistent state-to-state RCRA requirements that aDFect intersite movement 

Modifjring TRU waste definition limits to allow disposition of all wastes cuffenfly managed as 
TRU 

Finalizing RH-TRU waste disposal criteria (e.g., use of acceptable knowledge, shielding of low 
dose rate RH-TRU waste to CH-TRU waste limits). 

These barriers tend to fiagment integration efforts at all levels: site-to-site, state-to-state, and across 
the complex Top-level action is needed to involve national programs, regulatory agencies, the states, 
Congress, affected stakeholders, and DOE field offices. Past approaches have lacked unifying commitments 
fiom involved organizations and stakeholders. 

4.2.2.1 Site-Specific Baniem. Previous site programs operated in a “self-contained” mode. Opening 
the doors to interaction may require overcoming some baniers that were formerly either nonexistent or 
accommodated on a site-specific basis. Table 2 also identifies the barriers to each of the breakthroughs. 

4.2.3 Program Interfaces 

Some wastes currently managed within the TRU program will be reclassified or passed to other 
programs. 

Examples for each identified handoff: 

I 

To UWProgram-Several DOE sites have retrievable waste that was emplaced when the TRU 
waste lower limit of activity was 10 nCi/gm versus the current lower l i t  of 100 nCi/g. It is 
expected that a portion pf waste will assay as LLW and be eligible for disposal as such. 
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To MLLWProgram-Mixed waste came under RCRA regulation in 1987. It is known that a 
portion of the currently stored TRU waste inventory will be subsequently identified as WLW. 

To SNFProgram-A small quantity, less than 1%, of waste currently managed as RH-TRU 
waste meets the definition of SNF. As an example, the TRIGA fuel at Hanford, when retrieved, 
will be handed over to the SNF program for disposition. 

To HLWProgram-The current WAC for the WIPP prohibits waste with surface dose rats 
greatei than 1,000 ~/hr. A small portion, less than 5%, ofthe projected RH-TRIJ waste will fall 
into this category. To provide a path forward for this waste, it is proposed to place it into the 
HLW program for disposition in a geologic repository. 

To Greater-IThan-Class C (GTCC) classification-Some RH-TRU waste may be reclassified to 
GTCC-LLW. 

4.2.4 Technology Development Needs 

The TRU waste alternatives development and evaluation identified some essential technology 
development and deployment needs. To successfully implement elements of the preferred alternatives, 
technology needs exist in three general areas: transportation, characterization, and waste preparation. 
Examples of technology development needs include production-type radioassay and radiography techniques 
for RH-TRU waste, noninvasive headspace gas analysis capability, and vented Class B waste transportation 
containers. 

Technology deployment is crucial to providing mobile (transportable/modular) systems for waste 
preparation (size reduction, decontamination, packaging), characterization, and transport loading; for 
development shielded containers for RH-TRU waste transportation, both within existing systems and for new 
capability of providing for shipping of large and/or heavy waste containers. 

These actions and other technologies supporting solutions need to be integrated into any opportunities 
for implementation planning and scheduling to assure that maximum benefits can be achieved. In many 
cases, without the technology developmentldeployment, the opportunity for success goes away. 

4.3 Future Activities 

The TRU waste integration team recommends that the initiatives currently being evaluated by the NTP 
be supported and continued. The team will continue its efforts to optimize the TRU system and capitalize on 
additional cost savings and schedule improvements. Some of these future activities are: 

F 

(I 

Broaden the waste matrices that can be disposed at WIPP. 

Support WIPP efforts to increase throughput as additional certified waste is made available. 

Evaluate and integrate wastes generated by ER 
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Jntegrate plutonium scrap, residues, nondefense waste, and DOE-owned commercially-generated 
TRuwaste. 

Investigate expanding the Advanced Mixed Waste Treatment Facility (AMWTF) to include 
additional waste streams to reduce the cost of WIPP characterization. 

In the event that a ROD requires partial or total retrieved and treatment of INEEL inventories of 
pre-1970 buried TRU waste, a potential integration opportunity will be evaluated with regard to 
cooperative use of the AMWTF. Uncertainties, however, over future decisions and schedules 
make volume projections and application-specific idormation too tenuous for evaluation at this 
time. 

Ifwarranted, develop a new transportation system for RH-TR.U waste that cannot be shipped in 
72-B or a shielded payload container in the TRUPACT-II system. 

Some of the proposed activities are politically or institutionally sensitive and will require stakeholder 
participation and input before implementation. These future activities require additional evaluation. 
However, the team believes that the changes would result in more waste safely disposed at a lower cost. 

i 

J 

I 

, 
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5. MIXED LOW-LEVEL WASTE INTEGRATION OPPORTUNITIES 

Under the current configuration, MLLW is managed through a combination of DOE-owned facili- 
ties, commercial facilities, and planned new DOE facilities. The MLLW integration team identified 
opportunities for complex-wide integration through a process of analyzing alternatives to the 
current system. Factors driving the analyses 
included: 

, 

Regulatory compliance 

Cost savings 

Schedule enhancement 

Risk consideration. 

The driving objective of the MLLW team 
was to develop a complete MLLW management 

TSCA Incinerator treats MLLW and LLW 

system, integrating the major functions and optimizing the use of currently available capabilities and 
capacities. The major functions targeted for complex-wide integration were characterization and TSD. 

The MLLW subteam has identified an alternative set of programmatic and technical approaches that 
could potentially save approximately $0.3B and accelerate completion of the MLLW inventory workoff 
across the DOE complex by five years. The cost savings and schedule improvements are attributed to 
MLLW management strategy that features: 

Characterizatiodcertification through consolidated analytical service procurement and audits 
for the complex, employing de minimus radioactivity. levels and necessary and sufficient 
standardized characterization profiles 

Consolidated storage at the regional facilities having treatment capabilities for the specific 
waste 

Treatment in existing facilities to the maximum extent possible and national procurements 
expanded to accommodate treatment of wastes that can not be treated using existing capabili- 
ties 

Disposal in commercial facilities, with disposal for wastes not acceptable at commercial 
facilities initiated at the Hanford site. 

5.1 Alternatives Analysis 

To effectively evaluate the alternatives proposed for an integrated MLLW system, it is important to 
understand the baseline against which alternative comparisons can be made. In addition, it is important to 
understand the “definition” of an integrated system. 
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Key Assumpfions. Several basic assumptions were used to guide the alternatives evaluation process. The 
assumptions were as follows: 

Commercial disposal capacity remains available. 

DOE disposal capability will be available to facilitate implementation. 

Existing treatment facilities continue to operate. 

Decisions will be made on a system basis (versus a site-by-site basis) to realize the full 
cost/schedule benefits. (Decisions which result in higher complex-wide costs will be avoided.) 

Stakeholder acceptance is in place to accomplish treatment for the intent of disposal, not 
treatment for continued storage. Treatment and disposal functions must be inseparably tied, 
treatment locations will have agreements in place for disposal so that waste is treated and shipped 
for disposal, and not returned to the generator for storage. 

Sufficient private-sector additional treatment capability may not exist in the very near term (1 to 
2 years). For example, broad-range RCRA Best Demonstrated Available Technology 
incineration is not currently available in the private sector for MLLW, although some permitted 
capacity does exist for some incineration and stabilization treatment. 

5.1.1 Baseline Development 

The following baseline reflects the current situation at the participating sites. In conjunction with the 
functional elements below, participating sites provided detailed waste management information including 
volumes in storage, projected generation rates, contaminants, existing and planned treatment and disposal 
capacity, and other pertinent information. This information is shown as a waste disposition map in 
Attachment 3. 

Characterization-Each site currently performs its own characterization, including all 
laboratories, laboratory audits, and sampling analysis protocols and procedures. Redundant 
characterization steps occur where there is a lack of predefined path for total waste disposition. 

Storage-Mixed waste storage exists at generator sites, resulting in redundant management, 
permitting, and operations across the complex. Individual sites manage and store wastes pending 
TSD. 

Treatment-Large- and small-scale treatment technologies, systems, and contracts are being 
developed, constructed, and privatized at individual site locations to resolve site-specific 
treatment needs, resulting in implementation of redundant capabilities. When offsite treatment 
occurs, residuals management plans require consideration for return receipt of residuals. The 
return of residuals requirement reduces the treatment process efficiency and the integration of 
waste streams across the complex. 
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Disposal-DOE is currently using existing commercial capacity, although that use is restricted 
by license limits (radioactivity). Existing DOE disposal capacity is not currently being used. In 
lieu of disposal, long-term storage is occurring. 

Baseline Summary. The baseline of the MLLW integration effort is reflected by the waste quantity and 
funding levels shown below. Alpha-MLLW is not included in the baseline since it is handled as TRU waste 
and has been evaluated by the TRU team. Approximately 1,000 m3 of Oak Ridge waste is untreated by 2006. 
Additionally, only 50% of Hanford's legacy MLLW is treated by 2006; SRS h e x  solvents are not treated in 
the baseline. 

MLLW legacy (STP database) 
MLLW treated by 2006 
Disposed by 2006 
Ten-year window cost 

MLL W Driving Requirements. 

87,000 m3 
82,000 m3 
40,000 m3 
$2.OB 

Specific Agreements and Orders: 

Federal Regulations: RCRA, TSCA, FFCA, CERCLA, and NEPA 

! ,  

Hanford FFCA and consent orders 
Tennessee Department of Environment and Conservation Commissioner's Order for the 
Oak Ridge Reservation STP 
Ohio EPA Director's Final Findings and Orders for the Portsmouth Gaseous Diffusion 
Plant STP 
Commonwealth of Kentucky Unilateral Order for the Paducah Gaseous Diffusion Plant 
STP" 
Ohio EPA Director's Final Findings and Orders for the Fernald EM Project STP 
SRS STP and consent orders 
SNL State of New Mexico STP 
LANL Sate of New Mexico STP 
Rocky Flats agreement with State of Colorado STP 
INEEL STP 
Idaho Department of Health and Welfare Consent Order 
Settlement Agreement with DOE on SNF (INEEL). 

Definition of an lntegrafed Sysfem. An integrated system will exist in the DOE complex when all 
decisions can be made on the basis of optimizing the return to DOE as (I whole rather that trying to achieve a 
compilation of individual site optima that may not make up the overall optimum. In the c k e n t  DOE 

a Underappeal. 
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management environment where sites compete for available funds, each site makes decisions among 
operational alternatives to optimize use of funds within its own operations and has no incentive to do 
otherwise. This condition can result in decisions that are not optimal for DOE as a whole. 

For integration of EM activities across the DOE complex to be successful, it is imperative that 
principles and mechanisms acceptable to all sites be developed to provide incentives for each site to act in a 
way that is best for the DOE as a whole, when one site performs services (treatment, storage, or disposal) for 
another site. Mechanisms could involve charge-backs such as was used in the illustration above, adjusted site 
budgets need to recognize that sites are performing services for other sites, or some other means. 

In an integrated system characterization practices would be consistent across the complex, ideally 
allowing one characterization event for a waste stream to suffice for any management activity required of that 
waste. Redundant capabilities resulting in underutilization would be eliminated, and new actions would be 
undertaken with the benefit of the entire complex in mind rather than just the limited needs of one individual 
site, leaving similar needs m e t  at other sites. 

5.1.2 Alternative Development 

The MLLW integration team incorporated key system assumptions to develop the alternative system 
approach (1) to realize the full cost and schedule benefits, all decisions must be made on a system basis, and 
(2) TSD functions must be tied together. 

The cost savings realized fiom opening DOE disposal capability is the key to implementing the 
preferred system approach. This is due in large part to the savings incurred by closure of storage facilities. 
Therefore, treatment must lead directly to disposal, not continued storage. Treated waste could then be 
shipped directly to the disposal facility and not back to the generator for continued storage. This removes the 
need for residual management, inefficient batch treatment, shipment to the state of origin, and continued 
residual storage. 

There is a signifcant relationship between all the functions that must be factored into storage decisions. 
The number of locations would vary based on ties to 1ocaVregionaVcentral treatment and disposal facilities. 

Alternatives were developed for the functional elements characterization and TSD, as shown in Table 3. 

5.1.3 Preferred Alternative 

While it is possible to develop recommendations based on conclusions of each of the individual 
functional elements, the main purpose of this analysis is to view the system as an integrated waste 
management system. A system concept was developed to describe the vision of the MLLW management 
strategy for all sites across the DOE complex. The preferred composite alternative was evaluated as shown in 

I 

I 

i 
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Table 3. MLLW alternatives for each functional element. 
Function Alternative Description 

Eliminate multiple-site audits of laboratories. 
Consolidate procurement of analytical services. 
Standardize characterization profiles. 
Consolidate storage operation at DOE andor commercial 
treatment facilities. 
Require that consolidated facilities have >9Oday storage. 
( E l i i a t e  permitted storage at sites not treating waste.) 
Facilitate and minimize transpoxtation requirements by locating 
storage at or near treatment center(s) without building new 
facilities. 
Consolidate storage at existing interim storage sites; Oak Ridge, 
Hanford, INEEL, and SRS. 
Require that consolidated facilities have >9Oday storage. 
( E l i i a t e  permitted storage at sites not treating waste.) 
Transfer existing inventories to these four storage locations. 
Consolidate storage at a single, new centralized storage facility. 
Require that consolidated facility have >90-day storage. No 
other DOE site would store waste except on a 4O-day basis. 
Consolidate ‘‘like” treatment at 4 to 5 existing regional DOE 
facilities (i.e., maximize use of existing capacity). 
Modify existing systemdfacilities to expand operating 
environment. 
Maintain site-specific treatment procurements as planned. 
Could include some “redundancy” at multiple siteshcations as 
costhenefit dictates. 
Continue use of all current incinerators. 
Consolidate all treatment (with exception of incineration) at a 
central DOE facility. 
No commercial treatment. 
Includes continued use of all current incinerators. 
Would encompass single regional facility. 
Consolidate treatment through national procurements for al I  
current and planned privatizatiodwmmercialization 
opportunities. 
Maintain site-specific treatment activities as planned. 
Use existing/planned DOE capacity to expand operating 
environment. 
Allow “makehuy” decisions to drive recommendations. 

Characterization A 

Storage A b 

b 

0 

B 0 

b 

b 

C 0 

0 

Treatment A 0 

b 

b 

b 

0 B 

C b 

0 

b 

b 
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Table 3. (continued). 

Function Alternative Description 
D Consolidate “like” treatment at existing regional DOE facilities 

(i.e., maximize use of existing capacity). 

procurements to national procurements to “backfill” treatment 
gaps within existing DOE capacity. 
Eliminate treatment and direct dispose. 
Expand contingent management approach to modify regulations. 

Consolidate site-specific privatizatiodcommercialization 

E 

Disposal A 

B 
C 

Use existing (constructed) DOE capacity exclusively, including 

Use combination of existing DOE and commercial capacity. 
Use existingldevelop new disposal capacity at CentraVregional 

Eliminate need to construct new storage facilities. 
Abandon disposal in lieu of long-term centrdregional storage. 

Hanford and NTS. 

treatment centers. 

D 
E Dispose of MLLW at WIPP. 

Eliminate need to construct new storage facilities. 

Figure 5 and includes a complete waste management system with the following features: (1) major functions 
are integrated, (2) existing waste management capabilities and capacities are used, and (3) disposition 
functions not available within ,the DOE complex are supplemented with national procurements or other cost- 
effective unit operations at individual sites. The preferred alternative maximizes cost efficiency, schedule 
improvement, and risk reduction. The preferred alternative is summarized below. Detailed data is reflected 
in Section 5.2. 

Characterization-Characterizatiodcertification should be consistent across the complex and 
should be no more restrictive within the DOE system than it is outside DOE (i.e., accepted 
industry standards). Options should include (1) de minimus radioactivity levels; (2) consolidated 
analytical services procurement and audits for the complex; and (3) common standards meeting 
only the necessary and sufficient requirements to allow the waste to be accepted in any TSD 
facility in the complex. 

I 

i 

I I 

/ 

i 

/ 

I 

i 

Storage (Alternative B)-Consolidate waste storage at regional facilities that have the treatment 
capabilities for that specific waste. Consolidated storage would be for the purpose of treatment 
followed by disposal, not for the purpose of continued long-term storage. Waste requiring 
treatment would be treated with residuals shipped to an appropriate disposal facility. Consolidate 
storage will allow elimination of small-site storage infrastructure and can lead to accelerated 
closure of sites. 
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Figure 5. MLLW preferred alternative comparison. 

Treatment (Alternative D)-Maximize the use of existing DOE operating facilities to achieve 
best cost efficiency. Eliminate treatment re$undancies to the maximum extent possible. 
Accelerate treatment relative to individual site-specific baselines. Provide for modification of 
existing facilities to expand the operating envelope as needed and justified by overall cost savings 
to the complex Provide for expansion of national procurements to accommodate treatment of 
waste that can not be treated via existing capabilities. 

Disposal (Alternative B)-Continue disposal at existing commercial facilities. Initiate 
centralized disposal at DOE facilities (Hanford, NTS). 

The recommendation results in extensive interaction between sites. The waste disposition map for the 
preferred alternative is included as Attachment 4. 

5.2 Preferred Approach for MLLW 

The preferred alternative in which all DOE-EM facilities act as one entity more effectively using the 
capabilities and capacities for TSD. Resources at each site would be national resources to the complex Sites 
where MLLW is generated would ship their wastes to sites where treatment is being performed. Sites 
performing treatment would be directly interfaced to the disposal sites for disposal of treatment residues. 
This approach addresses state equity concerns for treatment and the need for the treated waste to leave the 
treatment state. Although recommendations are provided on a functional (or unit operation) basis, the 
ultimate success of the TSD options depends on the integration of these three functions. Commercial 
contracting would be done via a national contract where unique capability was needed (i.e., privatization to 
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address unique needs rather than privatizing DOE capability). Disposal capability and capacity is critical to 
the overall cost savings and treatment alternatives in this system. 

5.2.1 Benefits 

Significant cost savings result from this approach through the use of economies of scale as noted in 
Table 4. This approach avoids building facilities (private and DOE) that duplicate existing capabilities 
within the complex National procurement will also be used to provide capacity to treat unique waste or to 
replace entire facilities. Treatment will be linked to disposal, and storage will be linked to treatment. This 
approach filly dispositions all DOEMLL W and identiBes the path forward for closing facilities. 

The integrated MLLW system processes most of the baseline MLLW (exception is the SRS h e x  
solvent, tritiated oil, and some Hanford laboratory packs) and all  of Hanford’s legacy MLLW. This system 
produces a savings of $300M and a nearly 50% increase in the quantity disposed by 2006, as shown by the 
following data: 

MLLW legacy 
MLLW legacy treated by 2001 
Disposed by 2006 
Ten-year window cost 

87,000 m3 
87,000 m3 
87,000 m3 
$1.7B 

An opportunity could exist to close a DOE incinerator before the end of its service life. The current 
DOE incinerator system consists of the Consolidaq Incinerator Facility (CIF) at the SRS, the TSCA 
Incinerator at the K-25 Site, and the Waste Experimental Reduction Facility (WERF) Incinerator at the 
INEEL. Both the CIF and the WERF incinerators currently burn LLW in addition to MLLW. To facilitate 
the accelerated schedule of treating all MLLW in the DOE complex by 2001, LLW incineration will become 
a lower priority for these two facilities consistent with the preferred alternative for LLW, and MLLW will be 
incinerated as a first priority. Existing incinerator capacity would be able to adequately treat the estimated 
annual MLLW generation of 3,200 m3/year. At such time that all or most of the legacy waste is treated, the 
team recommends that a decision to continue to run one or more of the incinerators be made. WERF is 
currently scheduled to be replaced by the AMWTF in the year 2003. TSCA Incinerator and CIF design life is 
projected to last to 2015 and 2033 respectively. The CIF has an annual operating cost of $l8M; TSCA 
Incinerator an annual cost of $25M; and WERF has an annual cost of $4M (these figures are based on the 
way current fixed and variable costs are allocated at each facility and are not necessarily consistent and 
directly comparable). Elimination of any one or two of the incinerators would save the annual operating costs 
of that facility fiom the time they are shut down forward (potentially over $300M). This decision can better 
be made when the ER MLLW generation figures and the economics of incinerating LLW and hazardous 
waste become available. The EM Integration Incinerator Working Group is currently working on a plan that 
includes developing burn plans for the complex in addition to other issues that will aid in the understanding 
of how long these incinerators should operate. The incineration decision must consider the unique attributes 
of each incinerator matched to the variety and complexity of waste streams that are in the inventory of the 
DOE complex 

I 

I 
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Table 4. MLLW integration benefits and site-specific barriers. 

cost Near- 
TYP Savings Avoidance Schedule Term 
( T i  fe-Cycle) for TYP Improvement Decision 

Breakthrounh Action by Site ($My comb (Years) Bamers Date 
Fernald 

Treat 480 m3 at WERF at INEEL and 120 m3 at 16.9 
TSCA. 

Hanford 

Treat up to 6,000 m3 at WERF/TSCA rather than 
contract (private contract will treat 600 m3). 

16.5 

20% reduction in unit cost for economics of scale 
associated with national stabilization procurement 

4.0 

w strategy. 
Open Hanford disposal to offsite wastes. - 

INEEL 

Dispose 600 m3 at Hanford. 11.3 

Eliminate mercury retort facility to process waste 0.3 
(3.5 m3) at national procurement. 

LANL 

87 m3 of h4LLW to be treated at DOE 3.9 
incinerators and 133 m3 ofwaste to be treated 
through national contracts. 

- 1 Modi@ STP to allow offsite treatment. 

- 1 Resolve Hanford site labor issues relative to offsite 
MLLW treatment. Assumes treatment can be 
accomplished at WERF for minor incremental 
sampling and operational costs. 

WERP by 2003. 

through national stabilization procurement by 2003. 

Schedule completion of Hanford waste treatment at 

Schedule completion of Hanford waste treatment 

Secure funding to operate the Hanford Subtitle C 

Obtain stakeholder buy-in to the use of the Hanford 
Disposal Facility immediately. 

Subtitle C Disposal Facility for disposal of "complex- 
wide" MLLW. 
Modify basis documentation (permits, safety analysis 
reports, etc.) to accept added offsite wastes. 

5 

- 
Relies upon Hanford to modify basis documentation to 

Modify STP (public comment) for mercury retort. 
accept offsite wastes. 

Dependant on the establishment of the Broad 
Spectrum Treatment contract by 1998. 

7/97 

10100 

10197 

10197 

10198 

10100 

11/97 

10198 
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Table 4. (continued). 

cost Near- 
TYP Savings Avoidance Schedule Term 
(Life-Cycle) for TYP Improvement Decision 

Breakthrough Action bv Site ($IVn' C$rVnb (Years) Barriers Date 

NTS 

0.5 m3 to TSCA and avoid contingency plan with 

2 m3 to national procurement versus separate 
disposal. 

private contract. 

Oak Ridge 

Saved storage costs-disposal of 570 m3 waste at 
Hanford that couldn't go to commercial and was 
to be stored onsite indefinitely. 
Treat 6,623 m3 in TSCA Incinerator rather than 
Broad Spectrum Procurement and CIF followed 
by onsite stabilization. 
6,086 m3 Broad Spectrum Treatment. 

Rocky Flats 

Direct ship 2,930 m3 of land disposal restriction 
compliant waste to Hanford. 
Ship 2,124 m3 of waste to disposal at Hanford at 
$l,4001m3 rather than commercial's $2,800/m3. 
Eliminate a planned Rocky Flats treatment 
facility. 

rather than treat onsite at $3,567/m3. 
DOE incinerators to treat 5,859 m3 alpha MLLW 

SNL 

WERF to treat and eliminate storage. 
Eliminate Packed Bed Reactor and treat 59.7 m3 
of miscellaneous waste streams. 

0.02 - - Dependant on the establishment of the Broad 

0.04 
Spectrum Treatment contract. - - 

- 

18 

56 and 9' 

40.6 

- 

20.9 

17 
3.8 

10 - Relics upon Hanford to modify basis documentation to 
accept offsite wastes. 

- Dependant on bum plan coordination with TSCA and 
CIF and upgrades of the TSCA offgas system to accept 
these wastes. 

- 5 Dependant on the establishment of the Broad 
Spectrum Treatment contract and full participation by 
all sites. 

1 

- 

Relies upon Hanford to modify basis documentation to 

Modify STP to address new treatment and disposal 
accept offsitc wastes. 

pathways. 

10197 

- 

10/00 

12/97 

10197 

10199 

- 

- 3 

- 4 
- Modify schedule and compliance order to facilitate 10197 

elimination of the Packed Bed Reactor. 

I 
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Table 4. (continued). 

w 
W 

cost Near- 
TYP Savings Avoidance Schedule Term 
(Li fecyclc) for TYP Improvement Decision 

Breakthrough Action by Site 6M)' ($hob (Years) Bamers Date 

SRS 

Hanford accepts 3,786 m3 of waste for disposal at 54 - 5 Dependant on Hanford to modify basis documentation 10/99 
%1,400/m3 rather than budgcted $6,200/m3. to accept offsite waste by 2000. 

wastes. 

offsite wastes. 

Upgrade Part B permit to allow acceptance of offsite 

Modify STP (public comment) for acceptance of 

Add NTS wastc to Duratcc treatment schedule. 

TOTAL 273 10 

Potential Savings Additional Complex-Wide Opportunities 

Eliminatc one incinerator from DOE incinerator system after 2001. 
Establish De Minimus levels. 
Modify DOE Order 5820.2A to allow for use of commercial disposal without need for variancc. 
Eliminate redundant charactcrization of newly generated wastc. 

S300M 
SlOOM 

S3M 
$50M' 

a. TYP savings are liie-cyck coats currtntly in the TYPs. 'Ibese savings reflect dollars that cnn be used to support additional scope or scope acceleration. 

b. This column reflects program gap that have been filled as a result of the integration effok This represents dollars that will need to be added to the TYP to correct this situation ifthe integration alternative is not implemented. 

c. PortnmouchlPaducah-1,064 m'. 



An additional savings of $3M over 10 years could be realized by allowing the use of commercial 
disposal without the variance documentation. Current policy (DOE Order 5820.2A) requires DOE-HQ 
approval for the use of non-DOE disposal options. 

Establishing c%elow-regulatory-concem’’ limits for radionuclides would greatly enhance each facility’s 
ability to segregate waste into radioactive and nonradioactive waste streams in a cost-effective manner. Cost 
savings would come fiom MLLW now being treated and disposed of as MLLW being reclassified as 
hazardous waste, resulting in a treatment and disposal costs for hazardous wastes that are 42% of MLLW 
treatment and disposal costs. Based on 20% of current quantities of MLLW in the complex being treated and 
disposed as hazardous waste, a savings of $1OOM could result. 

Savings relative to current practices are Iikely to be realized for characterization of newly-generated 
wastes by caremy defining the path for dispositioning every waste stream and by standardizing the 
characterization each waste stream needs so that the waste is rendered suitable for any destination in the DOE 
complex 

Based on Oak Ridge experience, characterization costs are about $140,000 per population. If it is 
assumed that one characterization event per population is saved by the integration activities described above, 
that the Oak Ridge experience applies at all DOE sites, and each of 9 sites characterizes 4 populations per 
year, then over a 10-year period the savings will be SOM. 

i - 

.i 
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5.2.2 Bamers 

The three primary barriers which must be overcome to recognize all the benefits of integration are: 

1. Resolution of state eqkty and stakeholder issues 

2. Implementation of a system pricing method 

3. Establishing ccbel~w-regulato~-concemy7 limits for radionuclides. 

Resolution of Sfafe Equify and Sfakeholder Issues. The Complex-Wide EM Integration Team 
understood that state equity, political, and stakeholder issues will play a significant role in determining the 
ultimate DOE complex configuration strategy. Several DOE treatment facilities and disposal sites require 
approval to allow the treatment or disposal of offsite wastes. Opening these facilities to wastes from other 
sites within the DOE complex requires the resolution of state equity and stakeholder issues. 

lmplemenfafion of a Sysfem-Pricing Mefhod. Funding of MLLWILLW disposal operations at NTS 
and Hanford should be considered for change from the current system of “chargeback” (charging the 
generator on a unit cost basis) to a system of “direct hding.” A discussion of this recommendation is 
provided below. 

The strategy for MLLWLLW disposal supports the long-term operation of the NTS/Hanford low-level 
disposal facities and the Hanford mixed waste disposal facilities in support of the complex needs. Since 
these facilities are to remain operational, it is in the interest of the complex to operate them to as near 
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capacity as possible, to achieve the most favorable unit costs possible (economies of scale). This may mean 
that other sites will discontinue disposal operations at their facilities, except where justified by special 
circumstance or economics. A primary consideration, given this strategy, is how to best provide the funding 
to operate these facilities. 

Currently, generators are charged on a unit cost basis for disposal operations (variable costs), with 
some portion of the base costs directly funded (fixed costs). This system causes inefficient use of funds as 
the application of overheads and other administrative costs occurs as the funding is transferred through fiom 
the field offices to the disposal service provider. This system also complicates the comparison of costs across 
the complex, as the various sites providing the disposal service differentiate the fkecUvariable costs in 
slightly Werent fashions. This makes it difficult to distinguish which site is providing the most economical 
service for the complex. The added complexity of the cost accoUnting to support such a system causes both 
the generator and disposer to incur added costs. Overliquidation and underliquidation are common to such 
chargeback systems (where profits or losses cannot be tolerated), and passbacks are often required Another 
consideration is that the complexity of chargeback systems which make audits more necessary, and difficult 

It is recommended that direct funding of the NTS and Hanford disposal facilities be examined for 
implementation. In this way, the added costs of overheads, administration and cost accounting can be 

AI at a savings to the complex It is also believed that such a direct charge system might stabilize the 
funding for disposal operations, which now has to compete with other generator program activities for 
funding. For this strategy to work, the funding for operation of the disposal facilities would have to be given 
a high priority relative to other site and complex activities, so that the funding was protected during budget 
revisions. 

. .  . 

Other aspects of the MLLW program, such as direct funding for incinerators, may be subjects for 
further consideration. 

Establish De Minimus Limits for Radionuclides. The establishment of de minimus limits for 
radionuclides would require modification of each sites’ Free Release Criteria, DOE Order 5820.2A, and 
stakeholder buy-in. 

Site-specific barriers are noted in Table 4. These barriers are typically addressed as part of normal 
business activities. 

5.2.3 Program Interfaces 

It is recognizes that MLLW will be generated fiom the activities of all of the other waste type areas, 
including TRU, LLW, HLW, and SNF. The three most significant areas identified are discussed below. 

The MLLW team has interfaced with the ER team and identified waste streams that will be handed off 
as MLLW. Estimates of the ER waste stream quantities have very large uncertainties associated with them 
that result fiom sensitivities to the assumptions for standards for remediations and DSZDs. These 
uncertaiuties have resulted in variations (as assumptions have changed during this integration activity) of 
many orders of magnitude in the estimates of individual sites. 
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The TRU team has recognized that a portion of the current inventory will be both below the actinide 
lower limit for TRU waste and will be contaminated with hazardous constituents, although quantities are 
unknown at this time. 

The HLW team has identified a quantity of mercury which must be managed as MLLW. This material 
would have a treatment outlet through the national procurement. 

5.2.4 Technology Development Needs 

There are no additional technologies that would be needed for implementation of the preferred MLLW 
alternative. However, deployment of developed technologies in such areas as characterization and packaging 
may enhance schedule or result in cost savings achievements. 

5.3 Future Activities 

Some of the recommendations are politically sensitive and will require stakeholder participation and 
input before implementation. Additional evaluation will be required as new information becomes available or 
the assumptions change. However, the team believes that these recommendations would result in the safe 
disposal of MLLW in a cost-effective manner. 

Additional integration activities will be conducted with the ER team to ensure that the MLLW team is 
cognizant of any changes to waste generating estimates that arise during their workouts. 

I 

I 

I 
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6. LOW-LEVEL WASTE INTEGRATION OPPORTUNITIES 

.- 

The Complex-Wide EM Integration Team for LLW, special case waste (SCW), and hazardous waste 
has analyzed the challenges of appropriately storing, characterizing, treating, packaging, transporting and 
disposing of this waste from the perspective of the entire complex. Since the majority of environmental 
activities relate to LLW, the team refers to itself as 
the LLW team. 1 &!a 

Currently, the methods by which LLW is managed 
across the complex, vary significantly from one site to 
another. The primary goal of the LLW team is to 
recommend alternatives that can be used uniformly by all 
the DOE installations in a manner that is consistent, and 
which results in reduced costs, risk, and schedule. Other 
factors considered were availability and reliability of 
LLWgdispositioning capabilities and optimized use of 
existing facilities. 

E 

Area 5 Radioactive Waste Management 
Site at NTS 

Under the current configuration, LLW, is managed through a combination of DOE-owned facilities, 
commercial facilities, and planned new DOE facilities. The LLW team has identified three specific 
opportunities for complex-wide integration. These opportunities include: (1) disposal consolidation; 
(2) cost-effective treatment; and (3) direct funding of the disposal of LLW. 

The LLW subteam has recommended a preferred alternative that could provide $0.4B cost savings 
and avoidances with schedule enhancements for select sites, utilizing the following opportunities: 

e 

e 

Consolidated disposal facilities, with direct funding of disposal operations, at primary disposal 
sites (NTS and Hanford) 
Treatment of LLW only when cost-effective andor required 

Consolidated storage of SCW. 

6.1 Alternatives Analysis 

Key Assumptions. Several basic assumptions were used to guide the alternative evaluation process. The 
assumptions were as follows: 

e Unique disposal capability exists within DOE and must be maintained. 

Significant private-sector disposal capability for difficult wastes will not exist in the near 
future. For example, classified waste and waste containing specific radionuclides cannot be 
disposed of in the private sector. 

Decisions will be made on a system basis (versus a site-by-site basis) to realize the full cost/ 
schedule benefits. (Decisions which result in higher complex-wide costs will be avoided.) 
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6.1.1 Baseline Development 

The baseline was taken from the site baselines developed and submitted for the TYP in July 1996. 
Through an integrated team approach, the following functional categories were also developed to enhance the 
baseline fiom which alternative comparisons could be made. These functional categories are LLW 
generation, storage, characterization, treatment, packaging, transportation, and disposal. 

LLWGeneration-Each DOE site generates LLW of various physical forms which include 
combustible debris, noncombustible debris, homogeneous solids, soils, solidified liquids, and 
activated metals. Each site has implemented pollution prevention practices to minimize waste 
generation. 

LL W Storage, Characterization, Treatment, and Packaging-Waste storage is scattered across 
the complex with limited economies of scale'and increased risk. A number of waste processing 
steps are either occurring or are planned at the DOE sites. All sites perform characterization and 
packaging. Many sites perform waste treatment for LLW which is primarily volume reduction. 
These treatments include size reduction, compaction, incineration, and stabilization. Volume 
reduction is performed even though direct disposal is generally more cost effective. 

LLWTrunsportation-LLW is transported to commercial facilities for volume reduction and to 
other DOE sites and commercial sites for disposal. 

LLWDisposaZ-DOE currently operates 10 LLW disposal facilities at six sites within the 
complex. These LLW disposal facilities utilize shallow land burial trenches and concrete vaults. 
To handle estimated LLW disposal volumes, DOE plans involve construction of new disposal 
facilities (i.e., Oak Ridge, and Rocky Flats) to increase total available disposal capacity, and 
disposal of a percentage of the LLW materials at commercial facilities. 

SCWManagement-A number of DOE sites are currently storing SCW pending development of 
a disposal path for these wastes. Presently, no path forward exists for much of the SCW and the 
TYPs have not reflected the funding to disposition the large majority of the waste. 

Hazardous Waste Management-Each DOE site individually contracts with commercial 
hazardous waste vendors to provide services for the chemical characterization, treatment, and 
disposal of hazardous waste. Some sites perform their own environmental audits and technical 
capability evaluations on each vendor facility which receives their hazardous waste. In addition, 
audits are performed by these DOE sites on the laboratories which provide the chemical and 
radiological characterization of hazardous waste. Other sites in the complex use a consolidated 
contract where audits are performed once and are accepted by all sites that are participating in this 
contract. 

i _- 
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Baseline Summaty. The present overall cost for the management and disposal of LLW and SCW @om 
the TYP) is $2.5B. A summary of the LLW, SCW, and hazardous waste inventory, and fbture waste 
generation is presented in Table 5. 

Total LLW 
LLW disposed by 2006 
Ten-year window cost 

993,000 m3 
938,000 m3 
$2SB 

Based on the TYP baseline, the planned activities for LLW are presented in the following table. 

Direct disposal 
Volume reduction 
Other treatment 

619,000 m3 
175,000 m3 
144,000 m3 

Total 938,000 m3 

The LLW team considered three alternatives to reduce cost of TSD of LLW by utilizing complex-wide 
opportunities. The three alternatives considered were (1) privatization, (2) treatment and disposal site 
consolidation, and (3) consolidation with additional policy changes. All of the alternatives considered are 
technically feasible. However, there are underlying levels of confidence associated with each alternative. All 
of the alternatives involve greater system integration. The elements of each alternative are summarized in 
Table 6. Alternatives were developed differently for LLW, SCW, and hazardous waste. The consolidated 
contract for hazardous waste, currently being developed, is viewed as an excellent approach. The LLW team 
suggested that this contract be expanded to other DOE sites in the complex. 

6.1.2 Alternative Development 

LLW Driving Requirements. The site baseline plans were derived to satisfy a number of regulatory, 
institutional, and DOE requirements that can have a significant effect on cost and schedule planning. LLW is 
self-regulated by DOE under DOE Order 5820.2A. This is the guiding order on how LLW is treated, stored, 
and disposed. In addition, LLW is received from all other programs within the complex (Le., ER, HLW, 
SNF, etc.). Therefore, LLW is subject to all regulations imposed on these other waste streams. The major 
regulatory/state-specific drivers for other waste programs are RCRA, STPs, CERCLA, NEPA, Clean Water 
Act (CWA), etc. The primary requirements for LLW are: 

State hazardous waste regulations 
DOE Order 5820.2A 
Safe Drinking Water Act 

0 10 CFR 61 and 71. 

Table 5. Summary of the LLW, SCW, and hazardous waste legacy inventory, and future waste generation 
proiections (m3). 

LLW SCW Hazardous Waste 

Legacy volume 59,000 7,280 0 
Projections 919,370 150 7,200 

Total 978,370 7,430 7,200 
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Table 6. Possible solutions and alternatives. 
Alternative B Alternative C 

Alternative A Preferred Alternative B + 
Consolidate management, Optimizetreatment 
treatment and disposal across the 
complex pyrophoric metals) 

- Utilize capabilities (PCB, 

- Volume reduce only when cost 
Assign full liabiliv to vendor for effective 
onsite waste management Maximize efficiency of existing 

DOE disposal sites 
- NTS 
- Hanford 
- No commercial LLW 

disposition 
Directly fund disposal sites 
Disposition SCW 
Utilize national procurement for 
hazardous waste 

Utilize national procurement 
- Characterization 
- Packaging 
- Transportation 
GTCC disposition 
National coordination 
Establish de minimus criteria 
Focus on closures complex- 
wide 

Each site falls under varying types of agreements between the stakeholders, states, and the DOE for 
final disposition of LLW. These agreements have varying requirements and schedules specific to each site 
and are contained in binding legal agreements between the state and DOE site (e.g., TPAs, settlement 
agreements, etc.). 

Alfemative A-Privafizafion. This alternative involves using a single private company for the 
management, treatment, and disposal of all LLW throughout the DOE complex. The vendor would operate 
under the jurisdiction of the DOE and would have responsibility for all disposal and treatment operations. 
The advantages to this approach include a limitation to DOE liability, consistency in waste management 
practices across the complex, and reduction in the costs associated with DOE management and oversight 
activities. The primary disadvantages to this approach include high transition costs, the amount of effort and 
time needed for implementation, and low confidence in potential success of implementation. This alternative 
might also eliminate future competition, which could potentially result in increased waste management costs 
in the future. 

Alfemative &Disposal Consolidation. This alternative consolidates disposal activities across the 
complex By operating fewer disposal sites, disposal practices are conducted in a cost-effective manner to 
most effectively utilize disposal capabilities while minimizing impacts to health, safety, and the environment. 
This approach will result in reduced costs to the DOE complex. The NTS and Hanford sites would become 
the primary LLW disposal sites for the complex. However, other currently existing or nearly completed DOE 
disposal sites would continue to operate where it is cost effective for the entire complex or until existing 
capacities are exhausted. New disposal capacity would only be added at NTS and Hanford. Due to the low 
disposal costs and large capacity of existing DOE disposal sites, it is expected that nearly all LLW treatment 
(i.e., compaction, incineration, and metal melting) would be eliminated. For SCW, storage would be 
consolidated to minimize risk. Table 7 identifies expected closure dates for LLW disposal and treatment. 

i 
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Table 7. Closure dates for LLW disposal and treatment. 
Site or Maior Action End State 

Oak Ridge 
INEEL 
SRS 

Close when existing capacity is filled (approximately 2003). 
Close when existing capacity is filled (2006). 
Close when production volumes fall below economical onsite 
disposal (approximately 2018). Limited trench disposal 
required. 
Close when capacity is filled (2006). 
Close when production volumes fall below economical onsite 
disposal volumes (approximately 2007). 
Operate as primary sites until volumes reach economically 
unfavorable levels and/or commercial capacity and capabilities 
are present (2050). 
Discontinue by approximately 2000, unless economically 

Fernald 
LANL 

Hanford/NTS 

IncineratiodCompactiod 
Metal Melt attractive. 

AItemative C-Disposal Consolidation and Additional Policy Changes. This alternative would 
continue with the consolidation listed in Alternative B and would introduce additional activities to further 
reduce costs. A national procurement contract could be initiated for LLW containers, analytical services, and 
transportation. As in Alternative By this alternative recommends that waste minimization activities shall be 
focused on waste avoidance rather than volume reduction after production of the waste. Storage of the GTCC 
portion of SCW waste would be reduced by disposing of t h i s  waste at sites where the performance 
assessment indicates safe and effective disposal or by potentially combining disposal with HLW and SNF. 
GTCC exceeds Iimits defined in 10 CFR 61.55. If GTCC waste could not be disposed oc it is recommended 
that it be consolidated at a single site. The establishment of a risk-based free release criteria for contaminated 
and potentially contaminated material would be established. This action would significantly reduce facility 
operations costs as well as reducing the volume of LLW. A focus group would be established to standardize 
closures of LLW disposal sites. 

6.1.3 Preferred Alternative 

Alternative B is the recommended alternative. This selection is based on reduced risk, schedule 
improvement, reduced cost, and overall confidence in its implementation. Alternative B also requires faver 
changes in the LLW disposal structure and changes in institutional and regulatory requirements than does 
Alternative C; while providing many advantages not identified in Alternative A. Figure 6 compares each 
alternative to key selection criteria. 

6.2 Preferred Approach for LLW 
The LLW team recommends an alternative in which all DOE-EM programs act as one entity in the use 

of DOE capacities and capabilities currently available for disposal. Resources at each site would be national 
resources to the complex. Treatment of LLW at sites where it is generated would be reduced or eliminated 
based on the cost effectiveness of the treatment. LLW will be transported directly to the disposal site. A 
complex-wide approach to the disposal of LLW includes identifying options available for SCW. 
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Figure 6. LLW alternatives comparison. 

6.2.1 Benefits 

Existing commercial LLW disposal facilities do not have the capability to dispose of all LLW generated 
in the DOE complex DOE classified and accountable LLW currently cannot be disposed of in the private 
sector; the type and concentration of radionuclides acceptable for disposal in the private sector is limited, and 
the stability and long-teim availability of private sector disposal is uncertain. Because of the unique 
characteristics associated with DOE LLW and the lack of reliable private sector facilities that can accept 
these unique wastes, core disposal capabilities must be maintained in the DOE complex. The LLW team has 
determined that Hanford and NTS should represent this core disposal capability. NTS and Hanford have 
geologic settings, sparse populations, and access controls and barriers which minimize risks associated with 
the protection of human health and the environment. Select commercial facilities cannot receive wastes with 
relatively higher Curie levels or dose rates due to restrictions in WAC. DOE sites, such as NTS and Hanford 
do not have these restrictions associated with disposal of wastes with relatively higher contamination levels 
and dose rates. Since these capabilities must be maintained, the use of these facilities should be optimized for 
all DOE LLW disposal. By consolidating disposal at these sites, the operation can be optimized and the Unit 
cost for disposal greatly reduced through economies of scale. 
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The recommended approach reduces the overall risk to personnel at the generator site by emphasizing 
quick disposal of the LLW rather than long-term storage. Storage of LLW requires monitoring and 
frequently necessitates repackaging. Both scenarios increase personnel exposure to the LLW and result in 
increased risk to personnel. Quick disposal is enhanced by direct funding. If there is no charge to the 
generator to dispose of the waste generators would likely choose to expedite disposal rather than store LLW. 
Disposing of waste more rapidly, results .in schedule improvement, which results in cost reductions. 

To ensure that the DOE complex uses DOE disposal to the maximum extent possible (and reduces unit 
cost), disposal operations should be funded directly. Under direct funding, disposal sites become strictly 
service enterprises, with their focus centered on assisting the generators with expeditious disposal of their 
LLW. Direct programmatic funding of these facilities must be available to ensure that the DOE disposal sites 
remain operational through changes in generated waste volumes that will occur as programs expand and 
contract This direct programmatic funding would fund all costs for the disposal of LLW at NTS and 
Hanford. Characterization, packaging, transportation, treatment, and other site waste operations costs would 
be absorbed by the generators. Direct funding of the disposal sites could also result in a 10% savings in 
overall DOE disposal costs. This reduction is due to the elimination of the programmatic costs incurred 
during the transfer of funds through many organizations. An example would be the transfer of funds fiom 
DOE-HQ to the Albuquerque Operations Office, then to the Kirtland Area Office, then to SNL, then to 
DOEMV, and finally to the NTS disposal contractor. The cost savings for all of these activities are shown in 
Table 8, and a summary of the benefits is stated below. 

- 

0 

e 

e 

e 

e 

e 

Generation-Greater emphasis on pollution prevention at the source of generation. 

Characterization-Waste characterization and certification would be integrated across all DOE 
sites. Since waste disposal would be centralized, characterization and certification practices 
would be more standardized. 

Storage-Consolidate storage of SCW. 

Treatment-other than the need to stabilize liquids, there are no regulatory drivers for the 
treatment of LLW. Since treatment costs are generally higher than the costs associated with the 
packaging; transportation, and disposal of LLW, the DOE complex could realize signifcant cost 
reductions by not mandating treatment It is recommended that treatment (volume reduction and 
decontamination) of LLW occur only when it is cost effective to do so. 

Disposal-Disposal activities would be centralized at the NTS and Hanford facilities. The sites 
would be directly funded for operation. Disposal sites that are not cost-effective fiom a complex- 
wide standpoint would be closed on an accelerated schedule (e.g., Oak Ridge and INEEL would 
close on an expedited schedule and SRS would avoid construction of new disposal vaults). 

VasfeMinimization-Based on recent discussions, the LLW team recommends that it continue 
to support up-front pollution preventiodwaste minimization. A significant effort is being 
expended by the complex to minimize the overall volume of waste disposed, and the LLW team 
supports this effort. While it is true that some cost savings can be realized by volume reduction, 
the larger savings is realized by minimizing the source. Current analysis indicates that suEcient 
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Table 8. LLW integration benefits and site-specific barriers. 

cost Near- 
TYP Savings Avoidance Term 
(Life-Cyclc) for TYP Schedule Decision 

Breakthrough Action by Site ($MI' ($MY Improvement Barriers Date 

Treatment Cost Savings 

INEEL 
Eliminate treatment except where cost effective 
for transportation and packaging (save SO%), 
incineration, compaction, and sizing. 

Hanford 
Eliminate compaction for 27,070 m3. 

Feniald 
Eliminate private contract for treatment/ disposal. 

Oak Ridge 
Eliminate treatment (compaction). 

LANL 
Eliminate compaction. 

Eliminate compaction prior to obligation with 

Consolidated disposal at NTSJHanford. 

Disposal Operations Cost Savings 

INEEL 
Close site disposal (RWMC). Ship CH-LLW by 

Hatford 
Accepts 379,200 m3 of Fernald waste. 

SNL 
Close Building 6596 in 2001 rather than 2015. 
Close six bunkers in 2001. 

Oak Ridge 
Eliminate offsite cell. 

SRT 
Consolidated disposal at NTSManford reduce 

Eliminate building oftwo vaults. 

Ship to Hanford from Operable Unit (Owl. 

2 SRS 

private company. 

2000 and RH by 2007. 

existing vault disposal through 2020. 

42.8 

14 

85 

25 

6.25 

18.2 

- 

43.7 

(8) 

2.1 
3.5 

38 

42 

40 

- - DOE approval for disposal at NTSManford (5820.2A 9/00 
variance). 

- 12/98 - 
- - Renegotiate ROD and obtain site management 9/97 

approval. 

- - - 
- 9/97 - 

- - Change waste minimization policy. 9/97 

- - - 

- 
60 

34 Onsite gencrators subject to offsite WAC. 9/00 

- State equity issues. 9/98 

14 - 910 1 
910 1 

10 Renegotiate RODs and obtain site management - 
- Renegotiate RODs and obtain site management - 

approval. 

approval. 
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Table 8. (continued). 

cost Near- 
TYP Savings Avoidance Term 
(Lifecycle) for TYP Schedule 

Breakthrouah Action by Site OMS t$Wb Improvement Barriers Date 
Decision 

NTS 
Receive 3,000,000 ft? of EM. 
Receive 11,000,000 fY of ER. 
ER excludes Oak Ridge, INEEL, SRS, Hanford. 
Direct funding. 

Rocky Flats 
Ship 6,000 m3 (routine waste) and 56,000 m' 

WVDP 
Eliminate treatment except where required to 
meet WAC or cost effective. 
Ship 350,000 f? of legacy wastes to NTS. 
Ship 20,000 Plycar to NTS. 

TOTAL 

(ER waste) to NTS for disposal and save $17/p. 
37 

16 2+ 

Eliminate charge back. 

Direct fund NTS. 

Make decision on treatment and disposal. 

9/00 
9/00 

9/97 
- 

9/97 

a TYP savin@ are life-cycle costs cunently in the TYF's. These s a v i w  reflect dollars that can be used to support additional swpe or scope acceleration. 
b. This column reflects program gaps that have been filled as a result ofthe integration effott This represents dollars that will need to be added to the TYP to correct this situation ifthe inlegretion alternative is not implemented. 
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disposal capacity exists within the DOE complex without volume reduction. The team concludes that the true 
focus should be on risk minimi7ation (i.e., minimization of the radioactive source tern). With an abundance 
of capacity at the NTS and Hanford, volume reduction is generally not an economically sound practice. 

The integrated LLW system results in waste quantities and costs shown below. 

Total LLW 
LLW disposed by 2006 
Ten-year window cost 
Cost avoidance to TYP 

993,000 m3 
982,000 m3 
$2.1B 
$62M 

, 

6.2.2 Bamers 

DOE sites that generate LLW encounter barriers which must be overcome to recognize the benefits of 
integration: 

Procedural Changes. Modification of site procedures would be required for integration of EM activities. 
Sites within the DOE complex would be required to m o w  waste operating procedures to provide waste 
forms that comply with WACs of the disposal sites. An alternative, already being worked, is to modify 
WACs to expand their acceptance criteria to allow more waste disposal. 

1 

The disposal sites identifed in the preferred alternative will encounter two barriers to implementation: 

1. Finalization of the PEAS andNTS ROD and updating site-specific NEPA documentation-The 
final PEIS and the NTS ROD must support the complex-wide implementation of the PEIS 
“Centrakation” alternative of the two DOE disposal sites for all LLW. The interim 
determination, pending programmatic decisions, for the preferred primary disposal site @ITS) is 
that disposal of LLW will continue for waste streams from current onsite and offsite generators. 
In order to expand disposal at NTS to additional generators from throughout the complex, it is 
necessary to modify the ROD. 

2. Resolution of state equity and stakeholder issues for each site-It is understood by the LLW 
team that state equity, political, and stakeholder issues will play a significant role in determining 
the ultimate DOE complex disposal confguration strategy. The centralized DOE disposal sites 
(NTS and Hanford) may require concurrence to allow the disposal of o€fsite wastes. Opening 
these facilities to wastes from other sites within the DOE complex requires the resolution of state 
equity and stakeholder issues. It also requires stakeholder involvement and concurrence on 
transportation issues. 

Site Po/icy Changes. Implementation of the suggested alternative will require modification of current site 
policies and procedures for LLW disposal and treatment.. Changes must be accepted by DOE as well as each 
operating site/disposal facility within the DOE complex 

6.2.3 Program Interfaces 

All activities that deal with radioactive materials generate LLW. In the DOE complex, major programs 
are currently addressing waste management issues relating to TR.. waste, MLLW, HLW, and SNF. 
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Characterization, packaging, treatment, storage, transportation, and disposal activities in all of these 
programs generate waste that is handed off to LLW facilities for eventual disposal. In addition to these 
routinely generated wastes, some activities generate large quantities of LLW fiom the treatment of planned 
activities. An example would be the generation of LLW fiom the treatment of HLW at the INEEL. This 
activity will generate 10,000 m3 of LLW grout that will be used to fill existing buried storage tanks. Some of 
the high quantity LLW generated by various programs are turned over to the LLW facilities for eventual 
disposal while other LLW streams, like the example cited on the INEEL, are managed as an integral part of 
the program that generated it. 

6.2.4 Technology Development Needs 

Additional technology development would facilitate dispositioning certain LLW streams. One of the 
problem radionuclides that exist in LLW is C-14. This radionuclide is highly mobile in the environment and 
causes problems in meeting DOE Order 5820.2A Performance Assessments. Technology development 
should be used to identi@ stable C-14 waste forms. In particular the following waste streams would benefit 
from this technology: SRS-deionizer resins, DIEELberyllium blocks, and LANG-accelerator 
components. Other areas that would benefit form LLW technology development include: oversize LLW 
transport containers, disposal site cap designs that resist eventual subsidence, and rapid assay equipment for 
the identification of surface LLW contamination on difficult geometries. 

6.3 Future Activities 

While the preferred alternative provides a significant improvement over the current system 
configuration, the LLW team developed an additional set of opportunities that identify some potential 
enhancements to the preferred alternative. This is Alternative C. These opportunities have not yet been fully 
evaluated due to time constraints; however, they provide the basis for hture activities. These opportunities 
are summarized as follows: 

National Procurement for LLW Containers, Analytical Services, and Transportation of LLW 

Significant productivity improvements could be realized fiom the pursuit of national procurements for 
activities preceding and incident to centralized disposal. Specifically, this includes consolidation of site- 
specific procurements for LLW containers, analytical services, and transportation of LLW. Implementation 
of such an approach has the potential to achieve volume discounts, to build on the experiences fiom site to 
site, and to eliminate redundant procurement actions (personnel and equipment). 

SCW 

The LLW team has identified a potential opportunity to reduce or eliminate the long-term storage of 
SCW. SCW includes waste without an identified management program (i.e., orphans), waste with no current 
or future path forward, and/or without an identified disposal option. An example is highly activated reactor 
core components from D&D activities. The current baseline for this categoIy of waste consists of long-tern 
storage at significant annual expense. The future opportunity involves elimination of long-term storage by 
developing and implementing disposal options within the fiamework of the preferred alternative for 
consolidated disposal. Additionally, the LLW team recommends that additipnal opportunities may arise fiom 
continued integration with other waste types (e.g., HLW, SNF, TRU). 
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Preliminary discussions with HLW programs indicate that GTCC waste owned by DOE may be 
disposed with HLW. One concept would include placement of metallic GTCC in HLW canisters and filling 
the voids with vitrified HLW. A potential opportunity exists for storage of GTCC sealed sources with 
relatively short-lived radionuclides (i.e., Cesium [Cs] and Strontium [Sr]) with HLW components with similar 
radionuclides. These ideas require further evaluation. 

National Coordination 

While not directly related to major cost savings, a national LLW coordination function should be 
established to ensure consistent, nonduplicative application of the integrated LLW system (presented as the 
prefened alternative). The national coordination function could consist of a single person or a team to serve 
as a clearinghouse to further define efficiencies, to optimize existing and future LLW treatment and disposal 
resources, and to provide oversight to ensure that decisions made as part of this effort are supported 
throughout the complex and are followed through. Although the benefits gained with this approach are not 
directly quantifiable, the indirect benefits would be numerous. 

Establish “De Minimus” Criteria 

Although this is not a new development, the LLW team recommends quantifkation of the true savings 
that could be achieved through documenting a de minimus value below which radioactive waste would no 
longer be considered to pose a reasonable risk to human health and the environment. This would allow LLW 
to be managed in a manner equivalent to hazardous and industrial waste. This could be a key element in the 
strategy. An analogous situation exists within the ER arena in which it can be clearly demonstrated that the 
cost of cleanup and disposal is significantly influenced by the volume of waste generated and requiring 
subsequent management. The volume of waste requiring management is a direct result of the contamination 
levels in the waste. In the case of the LLW progam, the less waste requiring management as LLW, the 
greater the reduction in cost for the program. The LLW team does not intend to unilaterally establish and 
implement a “below-regulatory-concern” level. Instead, if levels could be established such that protection of 
the public and environment could be assured, and if long-term DOE liabilities could be minimized, a 
significant volume of projected waste could be eliminated fiom the management scheme associated with 
current LLW. As a result, the economic advantage would follow. In order to make an effective argument, the 
costs of management as LLW must be compared against the comparative risks. 

Complex-Wide Focus On Closures 

This opportunity addresses an existing program gap in which the eventual closure of disposal facilities 
is not being addressed (or if it is, it is being addressed as an after-thought). As a result, the funding of such 
closures is questionable (i.e., could be significant f h r e  cost, and trust fund does not exist). Additionally, 
there are technical arguments to address this on an integrated basis to take advantage of site experiences in 
closure methods and closure designs. (This is a potential integratioflhand-off’ opportunity for ER.) 

Additionally, LLW disposal in the private sector may change in the upcoming years. This situation 
should be monitored. If private sector disposal capabilities develop that satisfy all the requirements of the 
DOE complex, the optimized LLW disposal configuration may drop back to one DOE disposal site and 
eventually all disposal may occur in the private sector. 

I 
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7. ENVIRONMENTAL REST0 RATION 

The complex-wide EM integration ER subteam 
has analyzed the challenges facing implementation of 
ER programs across the complex, with a goal of 
developing initiatives to assist the DOE sites in 
effectively and efficiently completing their ER scope. 
The subteam recommendations described are not all 
inchive, nor can they be realized equally at every 
DOE installation; however they provide significant 
examples of the opportunities for acceleration and 
cost savings that can be realized through this 
complex-wide integration effort. It must be stressed 
that the subteam is not advocating any change that 
would increase risk to either human health or the 
environment; rather, the subteam is advocating the 
elimination of unnecessary activities and application 

INTEGRATION OPPORTUNITIES 

INEEGPower Burst Facility pond interim action 
to remove &I37 and chromium 

of requirements not applicable to reasonable projected future land use. 

Many wastes projected to be generated by ER activities are suitable for inclusion with the 
integration strategies for major waste streams as outlined in this report. ER waste volumes, transportation 
and TSD activities are being integrated with applicable recommendations of the TRU, MLLW, LLW, and 
HLW teams whenever appropriate and complex-wide cost savings can be demonstrated. 

In addition, three high-leverage ER-specific opportunities have been identified: (1) applying lessons 
learned to improve site-specific radiological cleanup standards; (2) aggressively implementing accelerated 
corrective action processes; and (3) proactively sharing resources, including staff, equipment, and 
facilities. 

The subteam evaluated three opportunities that could result in potential savings and avoidances of 
$0.6B. Due to the high degree of uncertainty in future site cleanup decisions and waste volume 
characterization that is typical of ER programs, the cost and schedule reduction benefits of waste stream 
integration have a levdof uncertainty. The three opportunities evaluated are: 

Adoption of complex-wide, dose-based, soil radiological cleanup standards based on site land 
use determinations (30 mredyr unrestricted land use; 30 mredyr restricted land use with 
provision that dose should be less than 100 mredyr should land use restriction fail) ' 

Aggressive implementation of expedited remedial action processes at al l  DOE installations 

Greater sharing of equipment, expertise, and facilities to maximize value of DOE's investment. 
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- 7.1 Alternatives Analysis 

Key Assumptions. Several key assumptions were used to guide the alternative evaluation process: 

No significant institutional changes will occur that could invalidate the assumptions used to 
develop the recommendations in this report 

Significant regulatory and institutional flexibility was assumed 

System optimization considerations had greater value than individual site optimization 
considerations. 

7.1.1 Baseline Development 

The basis for this evaluation was taken from the current site baselines developed and submitted for the 
TYP in July 1996, consistent with other chapters of this report. Some of these baselines had incorporated the 
projected savings from implementing changes similar to the opportunities identified by the EM integration 
team. However, if DOE and its contractors are not successful in implementing the recommendations made 
herein, much of the TYP “savings77 will not be realized (ie., assumptions won’t hold and the “savings7’ must 
be added back to the total cost). 

Baseline Summary. Significant quantities of each type of waste will be generated by the ER programs as 
shown by the baseline waste generation volumes below. These volumes reflect life cycle generation estimates 
for the complex, except that SRS volumes are noted as reflecting only 10 years of generation. In addition, 
these volumes do not include sanitary or clean D&D volumes. 

Total TRU waste 
Total MLLW“ 
Total LLWb 
Total hazardous waste 
Ten-year window cost 
Life-cycle cost 

174,786 m3 
248,506 m3 
6,679,725 m3 
67,968 m3 
$10.308B 
$12.895B 

I 

I - 
i 
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Baseline Existing Conditions. Highly effective ER and D&D projects have been performed at some 
sites within the DOE complex demonstrating that integration objectives can be achieved. The successes of 
these projects should be applied more uniformly at all DOE sites. The following baseline conditions identie 
areas where significant opportunity for improvement through integration exist: 

The management of wastes generated by ER and D&D projects utilizes a variety of transportation and 
TSD approaches. For example, disposal strategies include the use ofboth DOE complex (onsite cells/vaults 
and other facilities such as NTSHanford) and offsite commercial disposal facilities. In addition, facilities 
such as Fernald, Oak Ridge, and SRS have proposed construction of new onsite facilities for disposal of 
LLW. Inconsistent waste transportation and TSD operations between individual sites result in increased 
DOE complex-wide costs, inefficient use of treatment facilities and disposal capacity, and increased risks and 
liabilities associated with scattered versus consolidated operations. 

b. Volumes do not include groundwater going to and returning from pump and treat operations. 
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Sitespecific radiological cleanup levels for ER and D&D projects have been developed using 
inconsistent strategies across the DOE complex that can result in excessive cleanup to levels incompatible 
with projected land use for some sites. 

The administrative processes used by regulatory agencies and DOE include repetitive report/plan 
preparation, review, and approval cycles, which have minimal technical justification, but result in significant 
schedule delays and cost increases. In addition, these unnecessary cycles do not contribute to better 
understanding of the nature and extent of contamination; thereby slowing the remedy process, which prolongs 
risk to human health and environment. 

Further, the ERtechuical expertise residing at the various DOE sites and lessons learned are not being 
shared effectively by the DOE-ER community. 

7.1.2 Alternative Development 

being made at each site to reduce the cost and schedule of their individual projects. Since many problems are 
common across the sites, the opportunities evaluated lend themselves to complex-wide adoption of solutions 
that have been proven at one or more sites. These fall into the categories of (1) d o r m  radiological cleanup 
standards, (2) use of the accelerated remedial action process, and (3) the sharing of equipment and resources 
(see Table 9). 

ER Driving Requirements. The ER programs primary driving requirements are found in: 

The initial identification of alternatives and opportunities was a natural progression fiom the efforts 

, 

Federal Regulations: CERCLA, RCRA, and OSHA. 

10 CZR 20,30, 40,50,51, 70, and 72-Radiological Criteria for Decommissioning: 
Establishes 100 mredyear dose-based limit for sites implementing land-use restrictions. 

Site-Specific 

Rocky Flats 

- Rocky Flats Cleanup Agreement (RFCA): Provides a basis for clean up of soils and debris 
with respect to dose for expected land use. 

Fernald cleanup activities are driven by the following agreements: 

- FFCA 

- Amended Proposed Consent Agreement with USEPA (Region 5 )  

Table 9. ER team recommendations to achieve implementation of Alternatives A, B, and C. 

AI temative 

Recommendations A B C 
Reward performance J J J 
Focus on cleanup not process J J 
Take greater programmatic risk J J 
Share TSD facilities and equipment (see other team’s recommendations) J J 
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Consent Decree with Ohio EPA 

Citizens Advisory Task Force. 

SRS 

Federal Facilities Agreement with Region 3 and State of South Carolina and DOE 
Provides for Federal compliance milestones with respect to CERCLA cleanup. 

RCRA Settlement Agreement with EPA Region 3 and the State of South Carolina, 
91-52-SW Provides compliance milestones for cleanup with the State of South Carolina 

RCRA Consent Decree, Civil Action 1:85-2583-6 Provides guidelines for RCRA 
compliance on site wide basis. 

INEEL 

Federal Facilities Agreement and Consent Order: A TPNconsent order, between EPA, the 
State of Idaho and DOE-ID that governs the cleanup of the 10 Waste Area Groups at the 
INEEL 

Governor’s Settlement Agreement, signed in 1993 states that cleanup milestones must be 
completed as stipulated in the FFNCO. 

Hanford 

P A .  The TPA, between EPA Region 10, State of Washington and DOE, provides a 
strategy for accelerating and streamlining the past-practice corrective action process at 
Hanford, the Hanford Past-Practice Strategy. In addition the agreement also provide 
milestones for clean up of the Hanford reservation. 

NTS 

FFCA Provides soil action levels and compliance milestones for the NTS cleanup. 

OakRidge 

The Oak Ridge ER Program is carried out under a three-party Federal Facility Agreement 
(FFA) that provides a process for remediation. Among the stated purposes of the FFA are 
coordination of the application of the various regulations and negotiation of enforceable 
milestones for remediation activities. 

There are no major agreements, specific to LANL or SNL, that drive cleanup activities at those sites. 

Alfemafive A-Uniform Radiological Cleanup Sfandards. The purpose of Alternative A is to 
reduce the costs and schedules associated with the remedial activities at each site. These savings are based on 
adoption of a uniform cleanup standard that limits the amount of radiation that members of the public might 
receive from a contaminated site. Implementation of a national standard would expedite the cleanup of 
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radioactive contaminated sites by eliminating the uncertainty associated with the determination of the cleanup 
level needed to protect human health and the environment. Historically, the determination of the appropriate 
cleanup level for these sites has been made on a site-by-site basis. 

1 

The ER team evaluated proposed regulations 40 CFR 196 and 10 CFR 834. Text within the proposed 
regulations allows for viable interpretations which may have significant impacts during negotiations and 
implementation at various sites. The EPA has withdrawn 40 CFR 196: DOE has not promulgated 
10 CFR 834 and its fate is uncertain. Within 10 CFR 834, the text concerningthe as low as reasonably 
achievable (ALARA) principle is ambiguous. 

Current ALARA language was developed to be protective of workers. The application of this language 
to land use-based remedial cleanup activities has impeded the remedial process by creating ambiguity 
between the DOE and stakeholders about what is “reasonably achievable.” 

Adoption of proposed cleanup levels in 10 CFR 834 with modified ALARA text allows for planning 
and execution of remedial activities in a proactive manner; however, this proposal does not completely satis@ 
unique project variables, such as application based on proposed land use decisions. Absence of a defined 
future land use inhibits applicability of 10 CFR 834 cleanup criteria, since variables required for dose 
calculations cannot be quantified. This results in defaults to most restrictive scenarios, which increase project 
scope, cost, and schedule. 

An element required for implementation of this alternative is DOE-HQ issuance of a directive to field 
office staff requiring individual sites to have a formal, mutually acceptable land use agreement with 
stakeholders, or formal notification by DOE supporting remedial activities using recommended fbture land 
use scenarios. Concurrently, DOE-HQ must notify stakeholders of directive issuance to field offices, and 
detail rationale and benefits associated with establishment of land use agreements and impacts on DOE 
mission. 

In order to expedite land use agreements, DOE could establish funding priorities based on which sites 
have established land use agreements with stakeholders, or which have received formal notification of 
approval by DOE-HQ. 

A process to establish site-specific land use and cleanup levels for radionuclides in the environment has 
been implemented at the Rocky Flats facility. The first step in this process was the development of a vision 
statement that included stakeholder input and described the short- and long-term goals for the site. After 
agreement was reached on land use, a model was used to determine site-specific cleanup levels for 
radionuclide contamination. This process was finalized with a legal agreement between the site and 
stakeholders. This process, as used at Rocky Flats, resulted in a projected $300M in cost savings/cost 
avoidance. 

Alternative S-Implement an Accelerated Remedial Action Process for ER. The ER 
integration team recommends positioning all DOE complex ER Programs to use the accelerated remedial 
process to the maximum extent practicable. This approach may include reprioritization of program funding, 
modification of regulatory agreements, and most importantly, modification of performance measures for DOE 
field offices and contractors to clearly establish expectations of aggressive conversion to accelerated remedial 
processes. 
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For example, it has been shown at LANL that a drastic reduction in the study of the problem and a shift 
to mediation using the accelerated process has resulted in a cost saving of $2B. 

The information base for rapid decision making exists at most sites and is therefore immediately 
implementable. Based on site specific differences at each site, and in negotiated agreements, the 
implementation may vary broadly. However, common elements of an exped&d approach include: 

Early agreement on end states 

Subsequent focus on end state 

Aggressive, early involvement of stakeholders 

Use of presumptive remedies 

Extensive use of voluntary corrective actions 

One-pass assessment and remediation 

Programmatic risk-taking 

Agile project implementation 

Innovative contracting 

Authority and responsibility pushed to the lowest level. 

In essence, this alternative is a recognition that what needs to be done is clear in most cases, we just 
need to properly inform the stakeholder and regulators on positive aspects of the process. 

Alternative &Share Expettise and Resources Across Sites. As a direct result of an open dialog 
generated by the identification and development of the first two ER alternatives, a third proactive opportunity 
was revealed that focuses on the timely “sharing” of proven field technical expertise (process andor resource 
oriented) and equipment among the sites within the DOE complex. 

We recommend that a system be established that would facilitate a readily assessable source of valuable 
ER related information to all interested participants within the DOE complex. We see this EM information 
“sharing” scenario taking two forms. 

e A web page would be established to capture each sites experience, lessons learned and available 
expertise pertaining to ER topics. This information would be maintained by each site with 
minimal administrative barriers. The EM/D&D integration team feels that the infrastructure 
(individual site representation and web page development) has already been established for this 
initiative. Minimal additional budget or personnel resources would be required for 
implementation and maintenance of this part of the recommendation. 
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Secondly, we recommend that a regular (twice a year) forum be established and sponsored 
(i.e., funded by EM) that would facilitate regular face-to-face meetings of site experts in the field 
of discussion. These meetings would provide the basis for establishment of both formal and 
informal lines of communication which would serve the “users77 far beyond the specific meeting at 
which the initial “sharing’’ took place. 

It is critical that the EM program return to the strategic view that places importance on knowledge 
gleaned from the most basic level (e.g., each field office) as a single, integrated project with the dehed goal 
of resolving DOE’S EM current liability and minimizing future liabilities. 

7.1.3 Preferred Alternative 

The ER team developed three opportunity alternatives to achieve complex-wide integration. The 
preferred approach and team’s recommendation, as summarized in Figure 7, is the simultaneous application 
of these rolled together as Alternative D as follows: 

0 Uniform radiological cleanup standards 

Accelerated remedial process 

Sharing of expertise and resources. 

Figure 7. ER alternatives comparison. 
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7.2 Preferred Approach for ER 

The mmmended approach is the implementation of Alternative D identified above. This alternative 
includes integration of waste stream management to achieve the most efficient handling of the types and 
volumes of waste that will be generated by ER operations over the TYP period, the use of national 
radiological cleanup standards, the aggressive use of accelerated remedial processes, and expanded sharing of 
expertise and equipment among site. In addition, follow-on activities will present opportunities for additional 
integration as discussed in Section 7.3. 

The estimated savings in LLW volume generation and associated life-cycle savings that result h m  the 
ER evaluation is reflected below (see baseline summary for original ER baseline values). 

Total TRU waste 
Total MLLW” 
Total LLW” 
Total hazardous waste 

Ten-year window cost 
Life-cycle cost 

7.2.1 Benefits 

Table 10 summarizes the .,mi 

174,786 m3 
248,506 m3 
6,144,536 m3 
67,968 m3 

$10.107B 
$12.664B 

fied actions to implement t le preferrh alternative for an estimata, cost 
savings of $623.8M. These savings only represent those dollars savings relative to the July 1996 TYP. 

Additional benefits that can be realized by the successful implementation of these opportunities include 
an enhancement of DOE’S perception by the stakeholders that rapid and efficient cleanup of legacy waste 
sites by the ER program is a priority. Additional benefits include: 

Stakeholders will appreciate that risk, whether real or perceived, is being rapidly reduced, and that 
DOE has shifted priorities to field work rather than prolonged engineering studies. 

Taxpayers will be pleased that their taxes will be directed toward tangible and beneficial 
activities. 

DOE contractors will realize that what they are doing is being done professionally and properly, 
given the risks involved, and that the cleanup projects actually have an end that is not “beyond 
their field of vision.” 

There are likely to be many other benefits that will show up as the ER projects are accelerated, made 
more efficient and effective, and demonstrably reduce risks to workers, the public, and the environment, but 
perhaps the greatest of these will be the removal of health and environmental risks to fitwe generations. 

c. Volumes do not include groundwater going to and returning from pump and treat operations. 
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Table I O .  ER integration benefits and site-specific barriers. 

NW- 
TYP Savings Cost Avoidance Schedule Term 
(Li fe-Cycle) for TYP Improvement Decision 

Breakthrough Action by Site ($MY C$MY (Year) Barriers Date 

Fernald 
Increase soil and dcbris cleanup level to 
30/100 mrendyear dose-volume changes: 
535,189 m3 (estimated). 

outside the complex. 
Develop, receive, and sharc technology within or 

Hanford 
Increase soil and debris cleanup levels to 
30/100 mrendyr dosc. Reduces total volume of 
cleanup by 70% (significant cost savings for 
radioactivc wastc only) 
Accelcratcd rcmedial action CERCLA process. 

INEEL 
Increase soil and dcbris cleanup level to 

Consolidate CERCLA LLW onsitc utilizing lessons 
30/100 mrendyear dose. 

learned from other sites. 

Employ waste reduction technology through 
micro-purging. 

LANL 
Incrcasc soil and dcbris cleanup level to 
30/100 mrcndyear dose (this scenario is already 
figured into our TYP). 

Adopt accelerated remedial action process. Savings 
in TYP from process acceleration. 

50 

- 

- 

- 

2 

12.4 

8 

8 

10 

2 - 

270 15 

. Revision of OU-3 Interim ROD and Lcvcl 1 
milestones. Reconsideration of offsite versus 
onsite burial. 
Flexible procurement and cost control systems to 
allow for rapid implementation. 

Change TPAs and incorporate into TYP. 
Change land-use agreements to realistic future use 
of the near river sites changc TPAs. 

Buy in from DOE. 

DOE must assume greater program and fiscal risk. 

Regulators must accept onsite consolidation and 
incorporation of D&D debris under CERCLA at 
the INEEL. 

purging for groundwater. 
Regulators must support application of micro- 

Obtain final consensus from EPA and New 
Mexico Environmental Department (NMED). 
Future land-use scenarios have been used to 
support less restrictive radioactive cleanup 
requirements and have bccn incorporated into 
LANL TYP and LANL ER baseline. 
This process largely incorporated into LANL 
process. NMED has accepted acceleration 
approaches (expedited cleanup) in principle 
through the Document of Understanding. 
Persuade NMED that the proof is in the pudding, 
not the process. 

1998 

- 

1998 

- 

1998 

10/98 

- 

1998 



Table I O .  (continued). 

Near- 
Term 

Breakthrough Action by Site (%M’ ($Wb (Year) Bamers Date 

TYP Savings Cost Avoidance Schedule 
(Life-Cycle) for TYP Improvement Decision 

Integrate ER waste streams for TSD. 5 - - Communications. Cost recovery for fully funded - 
resources (e.g., incinerators). Acceptance by 
LAM, waste management group. 

NTS 
Increase soil and debris cleanup level to 

Accelerated remedial action cleanup process. 
30/100 mrcmlyear dose. 

5 

- 
2 

- 
2 

2 

1998 

- 
Drop the “resident rancher” scenario and use 
“open space” as future land use. 
Nevada will need to renegotiate the FFNCO and 
the approval process in its entirely. This includes 
the 4-step approval process. 
Change Nevada Operations Office-325 WAC for 
NTS. Institute waste profiling and bulk disposal. 

5 2 2 Integrate ER waste streams for TSD. 

Oak Ridge 
Q\ Increase soil and debris cleanup level to 

30/100 mremlyear dose. 
DOE-HQ acceptance of increased cleanup 
standard. Most Oak Ridge projects in TYP were 
not based on cleanup for unrestricted residential 
use, but werc based on industrial scenarios. 
Although this change is very beneficial for areas 
open to the public, the majority of the projects at 
Oak Ridge are not affected by this change. TYP 
project estimates were not based on a specified 
exposure rate, but on a more generic end state. 
DOE Field Office acceptance and renegotiation 
with stakeholders. The Oak Ridge TYP already 
contains a very aggressive acceleration of the 
decision process and methods of doing business. 
Many of the proposed acceleration methods are 
already included in the Oak Ridge TYP. Some 
resistance to process changes by some 
stakeholders, but implementation is proceeding. 

1998 

Accelerated remedial action cleanup process. 100 1998 

- 
Oak Ridge resource sharing. 2 



Table I O .  (continued). 

Near- 
TYP Savings Cost Avoidance Schedule Term 
(Li fe-Cycle) for TYP Improvement Decision 

Breakthrounh Action by Site C$MY C$Wb (Year) Barriers Date 
Rocky Flats 

Increase soil and debris clcanup level to 
15/85 mrendyear dose. All ready incorporated in 
TYP. $300M. Potential. All ready incorporated 
into the TYP. Based on $83M. 47,000 m3 = 
36,000 for TSD. 

Accelerated remedial action process. All ready 
incorporated in TYP. 

Share resources across DOE complex. 

SNL 
Increase soil and debris cleanup level to 

Adopt accelerated remedial action process. 

t2 

30/100 mrem/year dose. 

Implemcntcd-A reduction of 8255M in estimated 
cost has bccn realized. In 1997, a more aggrcssivc 
application of an accelerated process, has achieved 
an additional reduction from total estimated cost. 
Integrate ER waste streams for TSD. Estimatc 
based on full-time equivalent loading savings. 

SRS 
Increase soil and debris cleanup level to 
30/100 mrendyear dose. 

Adopt accelerated remedial action cleanup. 

- - N “Delta” 
30 years based 
on the Bascline 
Environmental 
Management 

Report (BEMR) 
- - N “Delta” 

30 years based 
on BEMR - - - 

0.4 - - 
3 3-4 - 

0.5 

100 

20 

0.5 

9 

10 

RFCA of TYP. The required changes have been - 
incorporated by RFCA of and the TYP. 

RFCA of TYP. The required changes have been - 
incorporated by RFCA of and the TYP. 

Improve communications across the complex to - 
share ideas, procurement, and schedules. TBD for 
next workout. 

DOE and regulator support stakeholder approval. 1998 

DOE support stakeholder concurrcncc. DOE-HQ - 
and field offices must actively support with 
recognition of increased programmatic risk. 
Stakeholders and regulators must be convinced. 

DOEsupport. - 

- Regulator acceptance. 1998 
Identification of contaminant profile. Renegotiate 

Risk analysis improvements. 
Accuracy of contaminant profile. 

FFA at unknown cost. 

2 Standard remedy acceptance, “same” profile for - 
sites. 



Table I O .  (continued). 

Near- 
Term 

Breakthrough Action by Site mvn' ($MIb (Year) Barriers Date 

TYP Savings Cost Avoidance Schedule 
(Lifecycle) for TYP Improvement Decision 

Share resources across complex. 

TOTAL 23 1 396 

Issue of contaminated equipment. 
Transfer of second wastes. 
Increased source term. 
Material consolidation. 

a. TYP saving rue life-cycle costs currently in the TYF's. These savings reflect dollars that can be used to support additional scope or scope acceleration. 

b. This column reflects program gaps that have been filled 89 a result ofthe integration effort. This represents dollars that will need to be added to the TYP to correct Lhis situation ifthe integrstion alternative is not implemented. 
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7.2.2 Bam’ers 

Many of the potential savings that can result fiom the successll adoption of the ER recommendations 
have already been incorporated into the T y p  baseline assumptions, as evidenced by a reduction of billions 
of dollars and many years as compared to the 1996 BEMR. In some cases, sites had proven historical 
applications with demonstrated cost and schedule savings. 

However, ZDOE and DOE’S contractors are not successll in implementing the recommendations 
made herein, much of the TYP savings will not be realized @e., the assumptions degrade and the savings will 
not materialize adding a huge amount of dollars back to the total cost). However, many ofthe barriers to 
achieving the projected savings still exist, presenting the greatest challenge to DOE and it’s contractors in 
achieving cost savings in the performance of ER Programs and the TYP goals. 

Uniform Cleanup Sfandards. The barriers to implementing this are the potentially lengthy process of 
negotiation, renegotiation, and education so that the public and regulators fully understand the residual risks 
and the cost and schedule advantages to be realized. 

Identified barriers to implementing the recommendations of the ER team: 

Revise existing agreementslpermits to be consistent with this recommendation 

Develop education plans that obtain stakeholder approval for cleanups that are consistent with 
reasonable land use projections 

Existing conservatism throughout the EM world (DOE and contractors) must be altered to allow 
(encourage) greater risk taking 

Expedite the approval of a uniform radiological standard for all soil remediation. 

Implement an Expedifed Correcfive Acfion Process. The baniers to implementing this are 
concerns that this process will increase programmatic risk, which takes the form of increased potential for 
rework. However, actual environmental risk is reduced earlier, at far less cost. In fact, the cost avoidances 
generate incremental budget which can be reinvested in cleanup, allowing further human health and 
environmental risk reduction, as well as mortgage reduction. 

Experience has shown that where expedited processes have been implemented, the public is actively 
supportive. This public support has in turn been extremely effective in persuading the regulatory authorities 
to accept these accelerated approaches. 

Barriers to implementing this: 

DOE and stakeholders must work together to revise legally binding compliance agreements or 
CERCLA FFAs that spell out lengthy administrative processes and approvals that must be 
completed before action can begin. 
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DOE and its contractors must define the end state for areas to be cleaned up and pursue 
negotiation with stakeholders. 

DOE and its contractors must reverse the current near-zero risk culture. 0 

Share Expertise and Resources Across Installations. Barriers to implementing this requires 
funding and management support. The cost of implementing this is estimated to be less than $lM/year. 

7.2.3 Program Interfaces 

During cleanup activities for contaminated sites, ER generates various waste types and volumes. The 
disposition of ER wastes are normally specified in cleanup ROD. In order to maximize the efficiencies 
developed by each of the complex wide waste management functions, applicable waste TSD options are 
considered during negotiations for cleanup decisions. Through coordination with waste management at each 
site, the available TSD options are incorporated into the decision processes. Current pre-ROD planning 
includes handing off wastes to individual site’s waste management functions whenever cost effective options 
are available. The ERIntegration team coordinated the handoff projections with each of the LLW, WLW, 
hazardous waste integration waste management functions. Due to the uncertainty associated with future 
RODS, the ER TRU waste projections have not been incorporated into the waste type schedules at this time, 
but capacity planning and preliminary TSD facility selections have been integrated into waste management 
planning. 

7.2.4 Technology Development Needs 

The ER workout sessions discussed the role of technology development in accelerating and streamlining 
remedial actions and processes. Use of improved or new technology is useful to ERprojects. However, the 
aggressive schedule in the DOE TYP will severely S i t  the number of new technologies that will be available 
to meet the needs of ER projects. Therefore the team recommends that: 

Technology development activities that are needed to support the TYP work be managed by the 
end user, e.g., EM-30, -40, and -60 

Technology development activities beyond the TYP window be managed and coordinated by 
EM-50. 

These recommendation are being made due to the realization that very few new technologies are likely 
to reach operational usefulness in time to support TYP efforts. 

Technology opportunities identified by the ER team: 

Large volume water treatment for radiological (tritium) and hazardous waste (TCE) contaminants 

Submersible tritium detector for monitoring surface and groundwater environments. 

7.3 Future Activities 

The team has focused its initial efforts on evaluating three opportunities plus the waste TSD issues. 
The applicable recommendations of the TRU, MLLW, LLW, and HLW teams must be implemented to 
ensure maximum efficiency and lowest cost for TSD of wastes resulting from ER activities, regardless of 

I 
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source or place or origin. The closer integration of ER project wastes and the subsequent handof& with the 
other integration teams is an ongoing activity. 

During the course of these evaluations, a number of additional opportunities were identified that require 
future examination. These future opporhities could lead to significant cost or schedule savings. 

Define contarninant nature and extent. 

Refine ER waste generation rates and system definition. 

Per€orm integration of D&D activities across the complex, significant dollars are associated with 
these programs. Table 11 provides a summary of major DOE installations with D&D programs. 

Standardize DOE land-use definitions and exposure scenarios. 

Complete closure planning to define end state conditions of ER solid waste management 
units/facilities at all installations within the DOE complex. Once a consistent level of planning is 
developed, significant new integration opportunities can be identifed. 

Continued Improvement of the Application of Cleanup Standards- For example, the existing 
maximum contamination limit for trichloroethylene in the groundwater is very conservative as 
currently applied. The World Health Organization sets 70 parts per billion @pb) in drinking 
water, Canada sets the level at 50 ppb, and the US. sets it at 5 ppb at DOE sites. A standard set 
at 50 to 70 ppb should be used. 

Standardize risk assessments. 

Identifjr/adopt common, acceptable risk transport mode@). RESRAD is recommended based on 
its wide usage and acceptability. 

Table I I. Site status of D&D programs. 

No Formal 
Formal D&D D&D 

Site Program Program 

Fernald 
Hanford 
INEEL 
LANL 
NTS 
Oak Ridge 
Rocky Flats 
SNL 

J 
J 
J 
J 
J 
J 
J 

J 
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8. HIGH-LEVEL WASTE INTEGRATION OPPORTUNITIES 

The four sites in the DOE complex that manage HLW and were involved in this integration analysis are 
Hanford, SRS, INEEL, and WVDP. SMEs from these sites, as well as participation from transportation, 
Yucca Mountain Project, Tanks Focus Area, and DOE-HQ participated in this analysis. 

The HLW subteam identified an alternative set of programmatic and technical opportunities that wuld 
potentially result in a cost savings and avoidances in excess of $18B and accelerates completion of the HLW 
mission by seven years. A large fraction of these savings ($4B) are realized by reducing the volume of 
vitrified HLW designated for geologic repository disposal by almost 10,000 m3. (Reducing the volume of 
waste going to the repository is a critical issue in order to ensure that a second repository will not be needed.) 
The cost savings, schedule improvements, and volume reduction are attributed to a HLW disposal strategy 
that features: 

Pretreatment processes that reduce HLW volume, e.g., acid dissolution, TRU extraction 
(TRUEX) 

Standardized waste matrices for HLW and LAW 

Shared HLW vitrification facilities, i.e., INEEL sends previtrified solidifxed waste to Hanford 

Extracted Cs and Sr, including existing Hanford capsules, are disposed at INEEL (Bin Set 7) 

I 

I 

J 

I 

I 

Risk-based waste retrieval and tank closure 

Early development and deployment of a HLW shipping system to transfer WVDP canisters to 
SRS for interim storage. 

8.1 Alternatives Analysis 

Broad thinking was used to look beyond the current baseline at each site with the overall objective of 
leveraging the use and value of the national complex assets as a system, including other waste streams outside 
of the HLW program, such as GTCC and SNF, where appropriate. 

Key Assurnpfions. Alternatives were developed based on the following assumptions: 

Regulators, stakeholders, and taxpayers fully support disposition of HLW in a manner that is as 
cost effective, safe, and timely as technically possible. 

Equitable trades of waste treatment and storage between states can be negotiated, if the resulting 
cost savings are significant. 

Existing facilities at SRS and WVDP will be used in accordance with July 1996 TYP. / 

Existing contracts with the private sector to design Phase 1 treatment facility(ies) at Hanford will 
not be modified. 
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Recent progress in sludge dissolution and radionuclide separations technology can be applied to 
DOE'S HLW. 

HLW can be received by the Federal geologic repository starting in 2013. 

8.1.1 Baseline Development 

The HLW baseline was defined as the planned actions identified in each site's draft July 1996 version 
of the TYP. A baseline waste disposition map was created to illustrate each site's HLW TYP path (see 
Appendix F). 

Baseline Summary. HLW is currently stored at four sites across the DOE complex Hanford has the 
largest volume with 208,000 m3 in 177 carbon-steel tanks. SRS has 129,000 m3 in 51 carbon-steel tanks. 
INEEL has 6,800 m3 of liquid in 11 stainless steel tanks and 3,800 m3 of solids in six bin sets containing 
35 tanks. WVDP has 2,270 m3 in 2 carbon steel tanks. WVDP and SRS are currently in the process of 
vitrifying their HLW, while INEEL is converting its liquid HLW to a calcined solid. Hanford has awarded 
contracts to private industry to design vitrification facilities for immobilizing its HLW. 

Total HLW 
HLW vitrified by 2006 
Total HLW to repository 
Total hazardous waste 
Life-cycle cost 

477,000 m3 
1,520 m3 
18,900 m3 
67,968 m3 
$56.5B 

Waste Considered in HLW Integration Analysis. Integration opportunities for all of the tank wastes 
stored at SRS, WVDP, Hanford, and INEEL, plus INEEL's calcined solid HLW and Hanford's Cs/Sr 
capsules, are included in this chapter. Although some of these wastes do not meet the source-based definition 
of HLW (i.e., first cycle rafhate), they are managed in the DOE system as HLW. 

This chapter proposes use of recently demonstrated sludge dissolution and radionuclide separation 
processes that would result in three waste streams that would be managed according to their radionuclide 
content: 

1. The high-activily waste (HAW) waste stream containing the long-lived radionuclides would 
include constituents that require geologic isolation and, therefore, would retain the HLW 
designation. This HLW would have much lower radiation fields because short-lived radionuclides 
that are gamma emitters would be separated. 

2. LAW that could be handled according to Class A requirements and will qualify for near-surface 
disposal. 

3. Relatively short-lived radioisotopes @e., Cs and Sr) that could be double encapsulated and stored 
until decayed away (-200 years). 

Potential scenarios for dispositioning all three treated waste streams are covered in this chapter. 

71 



HLW Driving Requiremenfs. The site baseline plans were derived to satisfy a number of regulatory, 
institutional, and DOE requirements.’ Several of these requirements have signifcant effect on cost and 
schedule planning, and are examined in relation to opportunities to reduce cost and accelerate disposition 
schedules. The primary requirements are: 

Federal Regulations: RCRA, CERCLA, Nuclear Waste Policy Act (NWPA), CWA, DOT, 
10 CFR 60,71, and 72. 

Each site falls under varying types of legal agreements between the stakeholders, states, and the DOE 
for final disposition of HLW. These agreements have varying requirements and schedules specific to each 
site. The major drivers and their HLW requirements are as follows: 

SRSSP: The SRS SlT required SRS to submit a processing schedule to the state within 
180 days after the start of Defense Waste Processing Facility radioactive operations. The 
schedule stated that SRS would produce an average of 200 canisters per year until all HLW is 
vitrified. 

SRSF3A: The SRS FFA required SRS to submit a plan and schedule for waste removal from 
noncompliant HLW tanks. SRS submitted a schedule to the state showing completion of waste 
removal f?om the 24 noncompliant tanks by 2028. The FFA contains no waste removal 
requirements from the 27 compliant tanks. 

Hanford Et?MCO (also known as the P A ) :  Defines agreement, including schedule 
commitments, between the DOE, EPA Region X, and the Washington State Department of 
Ecology for the treatment and disposal of HLW contained in the 149 single-shell and 28 double- 
shell tanks at Hanford. Key dates include removal of waste from single-shell tanks by 2018; 
closure of single-shell tanks by 2024; and completion of LAW and HLW immobilization by 2024 
and 2028, respectively. 

State ofldaho Consent Order/Settlement Agreement on l Z K  issued October 1995: Requires 
completion of calcining remaining nonsodium-bearing waste (HLW) from Tank Farm by 
June 1998. Requires DOE to empty remaining liquid waste fiom noncompliant tanks by 2012. 
Requires DOE to complete treatment of HLW to be “road ready” by 2035. 

WKDP Act: The WVDP Act of 19880 assigns to DOE the responsibility of vitrifying the HLW 
left over from former SNF commercial reprocessing operations, D&D the facilities used in 
processing and storing the HLW, disposing of the waste generated as part of vitrification, 
including both LLW and HLW. Until these responsibilities are fulfilled, DOE cannot return 
responsibility for the site to the State of New York. However, the WVDP Act contains no dates 
for any activity completion. 

8.1.2 Alternative Development 

Four alternatives were developed for pretreating, storing and ultimately disposing of HLW: 

A. Site Alternative 
B. Regionalized Alternative 
C. Centralized Alternative 
D. Regionalized Alternative with pretreatment (prefened). 

1 
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The first three alternatives range from minor modifications of the current baseline for each site to major 
challenges to regulatory requirements, state equity agreements, institutional barriers, and technical viability. 
The fourth alternative is a hybrid of the first three and is the prefened alternative because major challenges to 
regulatory requirements are eliminated and cost savings are comparable to Alternative C. The success of 
each alternative is predicated on achieving one or more breakthrough opportunities. Each alternative is 
described below with breakthrough opportunities summarized by alternative in Table 12. 

Table 12. Summarized attributes of the HLW alternatives. 

AI ternative 

Alternative Attributes A B C D 
HLW Process and Interim Storage 
Vitn=$kation 

Shared HLW vitrification at Hanford resulting in eliminating 
INEEL vitrification facility 
Shared HLW vitrification at SRS resulting in eliminating 
INEEL and Hanford vitrification facilities 
Standard HLW disposal matrix, resulting in simplified waste 
form qualification for Hanford and INEEL 

Solids Dissolution and Radionuclide Separation 

J J 

J 

J J ’ J  J 

J J Solids dissolution and radionuclide separation resulting in 
reduced HLW volume, encapsulated short-lived radionuclides 
(i.e., Cs/Sr), and the bulk of waste designated as LLW 
Storage of Hanford’s encapsulated Cs/Sr at INEEL, resulting in 
reduced HLW radiation fields and reduced HLW shielding 
requirements for immobilizing HAW 
Complete INEEL calcination by 2000 and begin final treatment 
by 2010 

Interim Storage 

J J J 

J J J 

Interim storage of INEEL and W V P  vitrified waste at 
Hadord and SRS, respectively 
Interim storage of INEEL, Hadord and WVDP vitrified waste 
at SRS 
Optimize HLW shipments to repository resulting in reduced 
interim storage facilities requirements 

J J 

J 

J J J J 

Retrieval 
Risk-based HLW retrieval resulting in expedited completion of 
disposal mission 

LLW Processing and Disposal 

J J 

J J J Standard LLW/LAW disposal matrix resulting in common 
approach across DOE complex 
Regional disposal of LLWLAW J 
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Alternative A-Site Alternative. This alternative is the current baseline for each site with some readily 
achievable enhancements due to complex-wide synergism. Cost savings would be achieved via use of a 
standardized HLW matrix and disposal form, agreement on a methodology for calculating metric tons heavy 
metal (which would allow d of EM'S HLW to be disposed in the Federal repository), and a revised shipping 
schedule for HLW canisters to the repository that would minimize interim storage requirements at Hanford 
and INEEL. Changes were not considered that would require facility modifications, changes to planned 
processes, interstate transport of interim waste forms, or transport of vitrified waste other than to the Federal 
repositoxy. There is a high probability of success with low projected cost savings. 

Alternative &Regionalized Altemafive. This alternative explored leveraging the use of existing 
and/or common facilities on a regional basis for HLW processing and interim storage. H d o r d  and SRS 
would serve as processing and interim storage facilities for HLW. INEEL calcine waste would be dissolved 
and the Cs and Sr would be separated from the HAW, to simply its shipment to Hanford for vitrification. 
This eliminates a vitrification facility at INEEL. The separated Cs/Sr would remain at INEEL for storage in 
Bin Set 7. WVDP would ship vitrified waste to SRS for interim storage. Major issues involve (1) shipping 
previtrified waste from the INEEL to Hanford sites, and (2) the states of Washington and South Carolina 
accepting interim storage vitrified waste from other sites for interim storage. There is a moderate probability 
of success with moderate projected cost savings. 

Alternative C-Centralized Altemafive. This alternative minimizes the number of new facilities that 
would be required in the DOE complex, but requires extensive transportation of pre-vitrified HLW. This 
alkmative proposed the use of WVDP to demonstrate vitrification of Hanford tank waste and the use of 
Defense Waste Processing Facility to vitrify the remainder of pretreated Hanford and INEEL's HLW. The 
volume of Hanford and INEEL HLW requiring immobilization and disposal would be reduced by dissolution 
and separation of radionuclides. A privatized pretreatment facility would be built and operated at Hanford to 
process Hanford tank waste and INEEL calcine waste. It assumes that existing transportation routes for SNF 
would be used and that the host states (New York and South Carolina) would be receptive to the extended 
operation of those sites to handle waste from other sites. There is a low probability of success and a high 
projected cost savings. 

Alternative &Regional Vitrification wifh Pretreatment. This alternative is a modification of the 
RegionaIized Alternative which adds dissolution and radionuclide separations at INEEL and Hanford. Waste 
streams would be produced that could be "traded" between Idaho and Washington to reduce costs. INEEL 
would ship its pretreated HAW to Hanford for vitrification and interim storage, expediting completion of 
INEEL waste vitrification by 7 years. Hanford would separate the short-lived isotopes @e., Cs and Sr) fiom 
its HLW and send them along with the existing Cs/Sr capsules to INEEL Bin Set 7. The reduced volume of 
vitrified HLW would result in decreased disposal costs. The resulting LAW stream would be Class A waste. 
WVDP vitrified waste would be interim stored at SRS, thus completing the WVDP mission earlier. There is 
a moderate probability of success and high projected cost savings. 

' 

The HLW disposition map for this alternative is shown in Appendixp. 

8.1.3 Regional Vitrification with Pretreatment (Preferred Alternative) 

The qualitative benefit of the alternatives was evaluated and the results are summarized in Figure 8. 
Each of the alternatives had increased cost savings with commensurate increased programmatic risk when 
compared to the current baseline.. The preferred alternative (Alternative D) combined the regionalized 
alternative (Alternative B) with the solids dissolution and radionuclide separation aspects of Alternative C. 

, 

I 
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Figure 8. HLW alternatives comparison. 

Estimated cost savings would be partially offset by the need for additional development and deployment 
of sludge dissolution and radionuclide separations processes at Hanford and INEEL, and the increased cost of 
developing and deploying a transportation system for moving HLW between sites. 

The schedules at INEEL, WVDP and SRS would be expedited and the required schedule for treatment 
at Hanford would be maintained. Qualitatively, risk reduction due to the smaller volume of waste requiring 
HLW disposal is offset by increased risk due to transportation of the previtrified HAW. No net change in 
risk was perceived to occur, 

SRS currently plans to start shipping HLW canisters to the Federal repository starting FY 2015. The 
production schedule at SRS would need to have Glass Waste Storage Building (GWSB) #3 operational by 
FY 2013. If the Federal repository could start receiving HLW canisters two years earlier, then SRS could 
avoid the $100M expense (FY 1998 dollars) of building GWSB #3. 

WVDP plans to ship approximately 300 HLW canisters to SRS at a rate of 75 canisters per year 
starting FY 2001 and ending FY 2004. This will enable WVDP to shut down early at a significant cost 
savings ($770M) as compared to the BEMR baseline where WVDP continues to store their HLW canisters 
on an interim basis until the Federal repository is ready to receive them in FY 2015. 
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Several things must occur to enable this cost savings: 

SRS must hd, design, and build a canister shipping facility from FY 1998 to FY 2000 such that 
it is operational in FY 2001 

t 

WVDP must convert the canister load-in facility to a canister load-out facility and construct a rail 
spur extension 

A HLW canister shipping corridor must be established between WVDP and SRS by FY 2001 
(this would presumably utilize existing corridors for other waste streams) 

The NEPA documentation and regulatory protocol for HLW canister shipment must be developed 
and implemented by FY 200 1. 

Early stakeholder involvement and review of this alternative can strengthen the viability of the scenario. 
The real and perceived risks associated with some elements of the prefemed alternative (e.g., transporting 
previtrified HAW from INEEL to Hanford, interim storage of WVDP vitrified waste at SRS) must be 
thoroughly explored and evaluated. 

8.2 Preferred Approach for HLW 

The following actions are required to implement the elements of the proposed alternative to regionalize 
treatment facilities and reduce the volume of HLW 

Complex- Wide Considera fions. 

Develop and demonstrate solids dissolution and radionuclide separation for HLW and deploy the 
process at INEEL and Hanford (Phase 2 privatization contract) 

Gain acceptance of complex-wide standard disposal matrices. 

Site-Specific Considerations. 

Negotiate state equity for “trading” waste between INEEL and Hanford 

Develop, qualify and deploy a transportation system for previtrified HAW 

Utilize established transportation corridors from INEEL to Hanford 

Gain acceptance for Hanford’s double encapsulated Cs/Sr to be stored at INEEL. 

Eastern Option. Negotiate state equity for receipt of vitrified WVDP waste for interim storage at SRS. 

8.2.1 Benefits 
i 

This section summarizes the impacts to each of the four HLW sites as a result of implementing the 
preferred alternative. Major breakthrough actions are discussed by site, their associated savings or costs, and 
the near-term critical dates when decisions must be made for each opportunity. It is important to note that the 
signiiicant savings reflected in this preferred alternative cannot be achieved without overcoming the 
barriers-whether real or perceived-associated with each breakthrough action. The barriers are discussed 
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below. The preferred alternative is estimated to save DOE several billion dollars and accelerate completion 
of DOE’S HLW mission by seven years and reduce the volume of HLW requiring geologic disposal by almost 
10,000 m3. However, there are significant technological, regulatory, and stakeholder issues that must be 
addressed an integral part of preferred alternative implementation. A summary of the overall site impacts is 
discussed in Table 13. 

Total HLW 
HLW vitrified by 2006 
Total HLW to repository 
Life-cycle cost 

477,000 m3 
1,520 m3 
9,900 m3 
$44.6B 

Because this is an integrated approach across all the HLW sites, there are both cost savings and cost 
decrements. However, the critical cost impact is the summation of all values, both positive and negative, 
which produce an overall cost savings for DOE. The issue of individual site impacts, while recognized and 
discussed, was not a major driver in selecting or rejecting a given opportunity for implementation. 

8.2.2 Barriers 

Two primary barriers in the form of requirement changes must be overcome for the successll 
implementation of the preferred alternative. 

1. Develop a standardized transport cask and infrastructure system to optimize the shipment of 
HAW and vitrified glass 

2. Develop the required intersite transportation corridors using existing corridors (e.g., SNF) and 
modifvinn ifneeded. 

Removing these baniers and providing long-term commitments of funding are essential to the 
implementation of this alternative. Commitment by the individual sites is also required. 

Additional barriers that must be addressed on a national basis include: 

Develop a consistent method to determine the metric ton heavy metal equivalents of HLW that 
allows all of the EM vitrified waste to be placed in the repository 

I 

i 
I 

Develop consistent state-to-state RCRA requirements (delisting petitions, Hazardous Waste 
Identification Requirements, risk-based closure plans, etc.) 

Develop a complex-wide HLW EIS similar to the SNF EIS (June 1995) 

Develop a comprehensive stakeholderlequity issue plan that includes all the DOE waste issues. 

These barriers tend to fiagment and stall integration efforts at all levels: site-to-site, state-testate, and 
across the EM complex. Top-level action is required to involve national programs, regulatory agencies @PA 
and NRC), the states, Congress, affected stakeholders including the Indian tribes, and DOE field offices. Past 
approaches have lacked the Unifying commitments fiom the involved organizations to make the EM HLW 
program an efficient and cost-effective system. 
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Table 13. HLW integration benefits and site-specific barriers. 

cost Near- 
TYP Savings Avoidance Schedule Term 
(Lifc-Cycle) for TYP Improvement Decision 

Breakthrough Action by Site ($My (%My (Years) Barriers Date 

Hanford 

Reduced volume of vitrified HAW, resulting from 4,050 - 
Use of standardized waste matrix for LAW. 1,500 - 
Waste retrieval based on risk. 3,000 - 
pretrcatrnent breakthroughs. 

Cs and Sr capsules will be packaged for near- 

Reduced requirements for HLW canister storage 750 - 

9 Specify borosilicate glass as waste matrix for 

Fill Hanford's single- and double-shell tanks with 500 - 

50 - 
surface disposal (INEEL'S Bin 7). 

capacity. 

HLW. 

standardized LAW matrix as part of tank closure. 

- 100 

C - Successful deployment of pretreatment technologies. - 

- TPA currently requires vitrification of LAW. 4/98 
C - Convince stakeholders of acceptability to leave low- - 

Change requirement for disposal of Cs and Sr 
risk wastcs in place. 

capsules as HLW. 
10 - C 

- Revised shipping schedules to repository. - 
Pretreatmcnt of HLW. 

2 Privatization request for proposal (RFP) allows non- 4/98 

- 9 Convince stakeholders and regulators of acceptability -' 
borosilicate glass as waste matrix for HLW. 

of stabilizing tanks using clean salt grout. 

INEEL 

9 Ship pretreated HAW from INEEL to Hanford. 600 - 7 Convince stakeholders of acceptability of receiving 6/00 
HAW form INEEL for vitrification. 
Acceptability of shipping denitrated solids. 

based on risk (is., not to "clean close"). 

capsules. 

to dispose LAW matrix in tanks. 

to stop calcination. 

Tank closure based on risk. - 3,000 - Convince stakeholders of acceptability to close tanks 6/00 

9 Dispose Hanford's CdSr capsules in Bin 7. (25) - - Convince State of Idaho to allow disposal of 6/00 

9 Fill INEEL tanks with standardized LAW matrix 50 - 7 9 Convince stakeholders and regulators of acceptability 6/00 

Begin final treatment (separations) early. 1,100 - 7 Convince stakeholders and regulators of acceptability 6/97 

Store canisters of vitrified HLW at Hanford. 115 - 7 9 Acceptance by Hanford to store all HLW canisters. 6/00 

after tank closure. 
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Table 13. (continued). 

cost Near- 
TYP Savings Avoidance Schedule Term 
(LifeCycle) for TYP Improvement Decision 

Breakthrough Action by Site  MY ($MIb (Years) Barriers Date 

WVDP 

WVDP load-out facility. 
Rail spur extension. 
Shipping casks. 

SRS 

SRS accelerates completion of its vitrification 

Accelerate completion of GWSB #2 by one year. 
Acceleration completion ofHLW canister 
shippinglreceiving facility from 20 14 to 2000. 

mission from 2028 to 2022. 

Demonstrate alternative technologies. 

Accelerate start of shipments to repository from 
2015 to 2013 to avoid building GWSB #3. 

770 - 
- 

2,400 

- 
- 

104 

- 

11 
- 
- 

6 

1 
14 

- 
2 

TOTAL 1 1,870 6,274 

a. TYP savinp arc life-cycle cosb cwrenlly in the TYPs. These savings reflect dollars that can be used lo support additional scope orseope acceleration. 

Funding guidance consistent with 3/97 TYP. 

Funding guidance consistent with 3/97 TW. 

Funding not currently in 3/97 TYP. 
Funding not currcntly in 3/97 TYP. 

7/97 - 
- 

C - 
E - 

10197 

Funding guidance consistent with 3/97 TYP. 
Must start salt pretreatment. 
Convince DOE Office of Civilian Radioactive Waste 
Management (DOIGRW) to take HLW canisters 
2 years earlier than planned. 

10198 

E - 

I 

b. This column reflects program gaps that have been filled as a result ofthc integration effort. This represents dollars that will need to be addcd to Ihc TYP to correct this situation Xthc -.legration altnnative is not implemented. 
c. Decision date needed beyond FY 2000. ! 



8.2.3 Program Interfaces 
I 

Several categories of non-HLW may require treatment and disposal through the DOE’s HLW program. 
These waste streams include two Wes of GTCC wastes, namely radioactive metallic reactor parts from the 
D&D of production and test reactors at SRS, INEEL, Oak Ridge, and Hanford; and encapsulated 
radioisotopic sources, both short-lived (Cs, Sr, Co) and long-lived (Pu, Americium [Am]). Additionally, the 
TR.. program may need to disposition some of its wastes through the HLW program after WIPP is closed. 
Sludges from the SNF program (e.g., Hanford’s K-Basin) may also require treatment and disposal as part of 
the HLW program, Conversely, the mercury extracted fkom DOE’s HLW could be decontaminated and 
treated for possible beneficial reuse under Oak Ridge’s Broad Spectrum Contract. 

8.2.4 Technology Development Needs 

In addition to the technology development activities which supports the current baseline, the preferred 
alternative will require an expansion of planned technology development. A key component will be to 
leverage ongoing technology development at INEEL to reduce the volume of Hanford HLW through sludge 
dissolution and radionuclide separations. Early demonstration and deployment of these processes, e.g., 
TRWX, on Hanford tank waste is critical to: 

0 Ensure that recent technical developments at INEEL are applicable to treatment of Hanford tank 
Waste 

Evaluate recent cost data that indicate separation processes can be implemented at lower cost than 
originally estimated 

Consider effect on contract requirements for potential privatization (Phase 2) of Hanford tank 
waste treatment. 

Ongoing technology development of improved tank waste retrieval, characterization, pretreatment, and 
immobilization processes will continue to be important in reducing costs by enhancing and demonstrating 
equipment performance and/or reliability. Technology development is needed to meet transportation needs. 
Regional vitrification will require a transportable form of previtrified HLW and early development of a cask 
transportation system for WVDP glass canisters. Technologies are needed to enable standardization of a 
LAW grout matrix. This includes improved grout formulation specifications and processes. Pretreatment 
methods may also be needed to increase grout performance, e.g., removal of technetium and selenium. 

8.3 Future Activities 
8.3.1 Future Technical Needs 

HL W Sludge Dissolufion and Radionuclide Separation af Hanford. The decision of whether to 
deploy a sludge dissolution process coupled with Cs and Sr separation depends of the maturity of the 
technology and the willingness of the private sector to implement the technology. The degree of risk 
associated with deployment of the technology must be acceptable to successllly privatize this treatment 
process. INEEL has evaluated this technology and determined that it is mature enough to be included in their 
baseline treatment plans. For the proposed alternative to be viable, the implementability of this process to 
Hanford HLW must be determined. 
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Fufure Acfions. Evaluate applicability of sludge dissolution and radionuclide separations technology. 
Complete feasibility studies and testing of these processes on calcine waste at the INEEL and transfer results 
to Hanford Conduct preliminary tests of Hanford waste using INEEL equipment. 

8.3.2 Institutional Needs 

The following actions have been identified to further improve integration of the HLW system to 
maximize cost savings and schedule improvements: 

Support DOE in i d e n w g  a complex-wide list of state equity issues for all waste types 
evaluated during complex-wide EM integration (i.e., lXU, HLW, SNF, and ER) 

Determine and address techuical issues (e.g., cask, routingy and timing) regarding transportation 
of solidified previtrified HLW by forming a complex-wide DOE transportation team (TRu, 
HLW, radioactive waste, and SNF) 

Resolve issues regarding calculation of metric tons of heavy metal (h4THM) for DOE’S HLW. 

8.3.3 Future Opportunities 

IZWSpecifc 

- Evaluate any DOE activities that could generate additional HLW. 

- Develop a consistent approach for the disposition of HLW processing equipment 
(e.g., failed melters) and include in disposition plan. 

- Centrally store both SNF and HLW canisters near the repository to reduce the size of 
interim storage facilities at Hanford and INEEL. 

General EMIntegration 

- Develop a communication plan, a national dialogue, new and creative stakeholder 
involvement opportunities. 

- Evaluate opportunities for special nuclear material-Plutonium disposition, can-in-can; 
highly-enriched uranium 0 blending. 

- -  
A - Classify orphan materials as to where and how they are dispositioned. Evaluation would 

include fuel-type orphans from SNF, chopped lightly-irradiated SNF, WVDP hulls, Rover 
ash, special performance assessment required, non-fissile HLW, U-233 fuels, light-water 
reactor powder, WVDP fines, buried fuel pieces, etc. 

- Continue to look for opportunities for mortgage reduction. 

- Integrate technology development and focus areas across the complex to ensure all 
technology needs are properly addressed. 

- Continue to benchmark HLW sites to ensure that Best Management Practices are identified 
and implemented. 
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9. SPENT NUCLEAR FUEL INTEGRATION OPPORTUNITIES 

Before 1992, the strategy to disposition most DOE-owned SNF entailed reprocessing to recover special 
nuclear material (i.e., HEU and plutonium) to support national defense and the breeder reactor program, 
With the current emphasis on eliminating the proliferation of nuclear material, DOE now intends to 
disposition DOE-omed SNF in the Federal repository, using direct disposal to the extent feasible. 
Integration of this activity among the sites has been actively pursued for several years. 

Much of the DOE-owned SNF hventory is stored wet. Some SNF was previously stored under 
conditions that allowed fuel degradation. Many fuels were also destructively testedexamined before storage. 
Additionally, the facilities where most of these SNF inventories are stored were designed for temporary 
staging before reprocessing and are not adequate for extended storage due to degraded facility conditions 
andor cost. For many of the DOEswned fuels, the condition of the facilities; and the associated SNF 
inventories present environmental, health, or safety vulnerabilities that are currently being addressed. 
Near-term actions at each DOE site, as reflected in the draft TYP, were developed primarily to resolve these 
vulnerabilities. 

The need for early resolution of these vulnerabilities, the progress completed to date on these activities, 
and their site-specific nature, minimizes the opportunity to improve the schedule and cost performance for 
near-tern actions related to DOE-owned SNF management. Accordingly, the primary opportunities for 
improved performance with complex-wide EM integration of DOE-owned SNF are associated with the 
longer-term actions at each site for staging (i.e., interim storage and preparation) and early shipment of the 
DOE-owned SNF to the Federal repository for ultimate disposition. 

Management of DOE SNF is currently focused on storage of SNF inventories in existing wet storage 
facilities and construction of new dry storage facilities at several sites pending availability of the geologic 
repository. The current program to achieve this includes the regionalization of SNF by type, primarily at 
Hanford, INEEL, and SRS. 

A recommended alternative to this approach was selected which offers $160M savings in the ten-year 
window and substantial life-cycle cost avoidances (-$l.lB). These savings would be achieved mainly by 
applyingperformance based repository acceptance criteria for SNF disposal in a repository. 

9.1 Alternatives Analysis 

I 

Key Assumptions. Key assumptions used to develop alternatives for achieving safe interim storage and 
ultimate disposition of DOE-owned SNF include: 

Current SNF environmental, health, and safety vulnerability resolutions will continue on an 
aggressive schedule, including SNF removal from deteriorating wet storage and processing of 
SRS at-risk materials. 

Ultimate disposition of DOE-owned SNF will be achieved by emplacement in the proposed 
Federal repository at Yucca Mountain either directly or after treatment. 
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DOE will receive Domestic Research Reactor (DRR) and Foreign Research Reactor (FRR) SNF 
consistent with the RODS for the Nuclear Weapons NonproIiferation Policy Concerning FRR 
SNF EIS, and the DOE Programmatic SNF Management and INEEL Environmental Restoration 
and Waste Management Programs EIS (DOE Programmatic SNF EIS). 

Naval reactor SNF disposition will not be addressed as part of the EM integration activity. 

9.1.1 Baseline Development 

The DOEowned SNF baseline is defined in the respective sites’ July 1996 draft TYPs.” The baseline 
focuses on near-term actions to resolve environmental, safety, and health vulnerabilities at each site and to 
achieve mortgage reductions. It is important to note that the TYPs do not provide for the ultimate disposition 
of all SNF materials. 

Baseline Summary. The baseline for material quantities and funding levels are summarized below. 
These values were extracted from respective site July 1996 TYPs. 

Total SNF to be handled 
SNF in dry storage by 2006 
Ten-year window cost 

2,660 MTHM, 1,280 m3 
910 m3 
$2. 15Bd 

SNF Considered in Integration Analysis-The scope of SNF considered for this assessment 
includes all DOEswned SNF, in inventory as of 1996, plus projected receipts through 2035 fiom DOE 
isotope production, DRR, and FRR Programs. Current inventory of DOE-owned SNF at DOE sites totals 
about 2,630 MTHM with a volume of 1,060 m3. By 2035, the inventory of DOE-owned SNF is projected to 
reach 2,660 MTHM (1,280 m3), that includes 210 MTHM (130 m3) of SNF which is planned for processing. 

Maferial Nof A d d r e s s e G A  few fuel forms involve considerably different management and/or 
disposition concerns than the DOE-owned SNF, and are therefore not addressed within this assessment. 
These include Naval reactor SNF, low-enriched uranium (LEU), fuel grade HEU, isotopes, and unirradiated 
U-235 fuels. 

Opportunities associated with “orphanyy fuel materials excluded from the DOE progammatic SNF EIS 
have been identified during this assessment, including partially processed fuels at the INEEL and WVDP, 
unirradiated U-233 fuels at the INEEL, and some lightly irradiated “contact-handleable” fuels. However, 
these materials are not addressed directly in the integration effort. 

SNF Driving Requirements/Consfrahts-The site baseline plans were derived to satisfy a 
number of DOE, regulatory, and institutional requirements, as well as other state-mandated agreements. 
Several of these requirements have significant impacts on cost and schedule baselines. These requirements 

d. Some sites TYPs include life cycle costs and others include costs only for the ten-year window. 
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have been examined to identify opportunities for cost reduction andor accelerate cleanup schedules. Drivers 
which offer the most significant opportunities include the following: 

0 

Federal Regulations: 10 CFR 60 and NWPA. 

DOE Programmatic WManagement and EIS ROD, Mq 1995: Provides DOE direction on 
site responsibilities for a “Regionalization” approach to management and disposition of current 
DOE SNF inventories and projected receipts from DRR and FRR programs (alumhum fuels at 
SRS, nonaluminum fuels at INEEL, Hanford defense production reactor SNF at Hanford, etc.). 

The Interim Management OfNuclearMaterials EIS ROD, December 1995 (I) and 
February 1996 (u): Provides DOE direction for the accelerated stabilization of solutions and 
SNF at SRS considered as a potential health or safety risk to workers, public, or the environment 
during the next 5 years. 

US. Nuclear Nonproliferation PolicyLntemational Nuclear Weapons Nonproliferation Treaty, 
renewed 1996: Provides direction to take action necessary to prevent the proliferation of Nuclear 
technology for the purposes of weapons of mass destruction. Specific actions include the return 
of all U.S. origin SNF to DOE sites for final disposition. 

FRR W E I S R O D ,  February 1996: Provides direction and criteria for resumption of the 
US. Policy to return U.S. origin HEU (>20% enrichment) and LEU SNF from FRR over the next 
10-13 year period. 

DOE Task Team Assessment Reports for SRS and lNEEL: The DOE commissioned a team of 
experts in the technical areas of SNF stabilization and disposition to assist SRS and INEEL in 
development of Technical Strategies for ultimate disposition. DOE-HQ has adopted the 
recommended actions from the SRS report and wil l  be evaluating the INEEL report in early 1997. 

10 CKR 60, 71, and 72: Contain the principal preliminary design requirements projected for the 
Federal repository facility; Repository Permanent Storage (60), En-Route Transportation (7 l), 
and At Reactor Site or Centraked Interim Storage (72). The NRC administers these regulations. 

DOENayAState of Idaho Consent Order/Settlement Agreement on SNF andNuclear Waste 
(Idaho Settlement Agreement), October 1995: Identifies conditions for resumption of limited 
shipments of SNF into Idaho for interim storage. It mandates a restricted schedule for movement 
of all SNF into dry storage, processing of DOE HLW into a repository-ready form, and shipment 
of all TRU wastes and SNF out of Idaho by 2035. 

Hanford Fl?MCO: Defines agreement, including schedule commitments, between 
DOEEPNState of Washington for removal of SNF, sludge, debris and basin water from 
105 K-Basins at the Hanford Site. 

,i _- 
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Defense Nuclear Facilities Safely Board Recommendation 94-1 Implementation Plan: 
Identifies DOE commitments for an accelerated schedule to achieve safe interim storage for 
legacy fissile material remaining fiom past defense production activities (e.g., irradiated fuels and 
targets and partially dissolved solutions). 

Environmental Health and Safety SNF Vulnerability Assessment, November 1993: Provides 
DOE Environment, Sdety, and Health independent assessment of SNF inventories and facilities 
to characterize existing health and safety riskdvulnerabilities to workers, public, and environment 
and prioritize for stabilization. The Phase III Action Plan issued April 1994 provided a specific 
timetable for correcting these vulnerabilities. 

Changes to these drivers are subject to stakeholder acceptance, including state equity issues. 

-- 

Selected Ufilizafion of Processing-An important element in the recommended strategies for 
these SNF disposition studies is the selected stabilization of some fuel forms with existing SFS processing 
capability or the Argonne National Laboratory (ANL) electrometallurgical process, which is under 
development for treatment of the sodium-bonded fuels at the INEEL and at Hanford. The SRS facilities are 
currently processing fuel and target materials identified as “at risk” in the Interim Management of Nuclear 
Materials EIS ROD (Le., MK 3 1 targets, MK 16 and 22 fuels, and portions of Research Reactor uranium 
metallic fuels). 

9.1.2 Alternative Development 

Four alternatives to the existing TYP baseline were developed for efficient SNF management. All of 
the alternatives incorporate technically realistic actions, but with varying degrees of complexity in dealing 
with institutional policy, regulatory requirements, and stakeholder concems. The alternatives fall along a 
continuum, fiom barely challenging a policy or agreement to a solution requiring major changes to a policy or 
agreement. A summary of the attributes for the four alternatives is shown in Table 14, with more detail 
following. 

Alternative A-High Confidence in Achieving Success, wifh Low Savings. In this alternative, 
current requirements and agreements for managing SNF at the various sites are implemented. SNF continues 
to be stored at the various sites until a Federal repository opens and is ready to receive DOE-owned SNF. 
The primary features of the alternatives are as follows: 

Exchange only processable SNF between INEEL and SRS 

- Only those fuels that will be processed at SRS will be transferred, saving shipping and 
receiving costs by not transferring those fuels that will not be processed 

Treat unique fuels (e.g., aluminum, sodium-bonded) as technically necessary andor economically 
favorable 

- Perform technical evaluations and economic analyses to determine best and most 
economical method for dispositioning 

- Address candidate SNF identified in DOE Research Reactor Task Team Study 
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Table 14. Primary summarized attributes of the four alternatives. 
Alternative 

Alternative Attributes A B C D 
Exchange only processable SNF between INEEL and SRS. J J J 
Treat unique fuels (e.g., aluminum, sodium-bonded) as technically J J J 

Accelerate development of performance-based requirements for J J 

Allow early SNF shipments into Idaho. 

necessary andor economically favorable. 

SNF. 
J 

I 

I 

1 

Consolidate to one receiving site (INEEL or SRS) for offsite 
newIy generated SNF after 2009. 

If Congress amends the NWPA establish a centralized ISF for 
DOE SNF at the repository by 2003. 

J 

J 

ENRC mandates no repository criticalities: process all DOE 
SNF to HLW and LEU. 

J 

Standardize internal canister designs 

Integrate technology development activities 

Develop common demtion of “failed fuel,” which could ensure that “technically unnecessw 
canning of fuel does not occur. 

Alternative &Medium Confidence in Achieving Success, with High Cost Avoidance 
Potential. Alternative B contains items in Alternative A and adds the following: 

Accelerate development and NRC acceptance of performance-based requirements for SNF 
acceptance at the repository. 

- Establish requirements based on performance-based assessments of fuel groups that veri@ 
acceptable performance during interim storage and repository disposal through an 
aggressive EWOffice of Civilian Radioactive Waste Management (OCRWM) effort. This 
allows safe storage/disposal of SNF (including “failed fuels” and canisters loaded with 
multiple fuel types) to be achieved without unnecessary expense of analysis for information 
that does not affect performance. Obtaining NRC acceptance of this approach is the key to 
success of this alternative. 

Allow early SNF shipments into Idaho. 

- The Idaho Settlement Agreement is modified to allow SNF shipments into Idaho earlier than 
presently allowed. This would allow removal of small quantities of SNF fiom numerous 
sites (including General Atomics-La Jolla and Oak Ridge) earlier, thereby reducing costs at 
those sites. Obtaining consent of the State of Idaho to m o w  is necessary. 
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Consolidate to one receiving site for SNF generated after 2009. 

.- 

- After 2009, only a small number of SNF shipments will be occurring fiom various non- 
INEEL or SRS locations. These shipments would be received and stored at one location, 
either the 3cNEEL or SRS, thus allowing early shutdown of one of the receiving facilities 

Alfemative C L f  Ow Confidence in Achieving Success, with High Savings Potenfial and 
High Schedule improvement. This alternative takes advantage of a centralized interim storage facility 
(ISF) for both commercial and DOE-owned SNF. This alternative is viable only if an amendment to the 
NWPA of 1982 is enacted during this term of Congress, and mandates construction and operation of an ISF 
for commercial and DOE-owned SNF at the proposed Federal repository location. This alternative contains 
all the items in Alternative B except allowing early shipments into Idaho and the consolidation to one 
receiving facility at either the INEEL or SRS, which would no longer be advantageous with this alternative. 

e 

e 

Establish centralized ISF for DOE SNF at the repository. 

- The centralized ISF is established and begins receipt of DOE-owned SNF by 2003. This 
eliminates the double handling of many fuels before their transfer to a repository, eliminates 
the building of multiple SNF handling, packaging, and storage facilities, and allows early 
completion of SNF transfers to the repository. 

SNF repository preparation (i.e., characterization, conditioningy packaging) is performed at 
the centralized facility. 

- 

DOE formally declares SNF is not subject to RCRA. 

Alfemafive D-Very Low Confidence in Achieving Success, with Low Savings Pofenfial and 
High Schedule Improvemenf. Alternative D processes all DOE-owned SNF and converts it to HLW 
and LEU. This is in addition to small quantity unique fuels identified in Alternative A. This alternative 
minimizes the number of material forms requiring qualification for disposal in the repositoryy reduces the 
complexity of waste forms and programmatic risk for DOE-RW licensing of repository, and reduces the 
DOE-EM programmatic risk (i.e., cost and schedule for stabilization of irradiated SNF) associated with 
potentially additional treatment to keet final repository acceptance criteria. with the exception of any HEU 
that could be processed at currently available SRS canyon facilities, where new facilitieskapital equipment 
are not required, this alternative presents marginal, if any, cost benefit but does offer potentially high 
schedule improvement fkom earlier completion of final disposition of all DOE-owned SNF. The schedule 
improvement would result fiom transfer to the repository of a smaller volume of vitrified HLW than would be 
transferred as intact SNF. 

9.1.3 Recommended Alternative 

The SNF team evaluated each of the four alternatives against the existing baseline using a set of 
predefined criteria. The results of the evaluation are summarized in Figure 9. 
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Figure 9. SNF alternatives comparison. 

The team selected Alternative B as the recommended alternative. Relative to the baseline, this 
alternative achieves significant cost savings and life-cycle cost avoidance and has the consensus of the 
individual sites. Thecost avoidance is achieved primarily by implementation of pefiormance-based 
acceptance criteria for final disposition. 

The Material Disposition Map for this alternative is included as Attachment 9. 

9.2 Recommended Approach for SNF I 

The recommended alternative to optimize DOE-owned SNF management includes two primary actions: 

1 
1. DOE to attain NRC acceptance of a strategy for performance-based acceptance criteria for DOE 

SNF storage, transport, and permanent disposal in repository by the end of 1998. As an example, 
use the impact of the SNF on repository performance to define failed fuel containment, allowable 

I) 

- 
reactivity, characterization, and particulate containment, to enable "direct disposal" as a viable 
alternative for a significant portion of the unprocessed SNF. 

Enable cost-effective repository acceptance of the majority of DOE-owned SNF inventory. 

Minimize canning of damaged SNF where it is mechanically sound and the potential rate of 
radionuclide release does not yield a health and safety risk. 

- 1 

I 
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Total SNF to be handled 
SNF in dry storage by 2006 
Ten-year window cost 

2,660 MTHM, 1,280 m3 
910 m3 
$1.99B 

2. DOE should take actions necessary to: 

Decide which additional aluminum-based fuel and small-quantity unique fuel types should 
be processed to meet repository technical requirements and/or to reduce cost. 

Eliminate the fuel exchange between INEEL and SRS, except material to be processed, 
assuming the ongoing demonstration is successll and the resulting MEPA analysis allows 
additional processing. 

Process sodium-bonded SNF at INEEL with the electrometallurgical process. 

Extend SRS Canyon processing campaign for stabilization of additional fuels 
(e.g., candidate fuels identified in Research Reactor Task Team report Table 5-1 and 5-2). 

9.2.1 Benefits 

st This effort identified actions to implem-nt the recommended alternative for estimated c avings of 
$160M and cost avoidances of over $LlB as summarized in Table 15. These come from reducing costs not 
recognized in the initial draft of the TYP. Although these may be viewed as modest as compared to other 
program’s potential savings, SNF management activities have been integrated by the DOE National SNF 
Program for over three years, and many of the easiest integration opportunities have already been realized 
and/or already factored into the current TYP. The recommended alternative does avoid significant costs in 
preparing SNF for final disposition. 

9.2.2 Barriers 

The major barriers to implementation of the recommended alternative are: 

Regulator acceptance of performance-based approach to SNF management, particularly for 
repository acceptance. The current requirements (e.g., as stated in 10 CFR 60 for particulate 
containment, water reactive materials, etc.) will likely require signifcant treatment, 
characterization, and excess packaging of a sipficant portion of DOE-owned SNF. 

Potential resistance to treatment of small quantities of SNF in preparation for the repository due 
to perceived increased proliferation risk. Many fuel types have some unique characteristic(s) that 
results in the need to process the SNF to satisfy repository acceptance criteria in a cost-effective 
manner. 
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Table 15. SNF integration benefits and site-specific barriers. 

cost 
TYP Savings Avoidance Schedule Near-Term 
(Life-Cycle) for TYP Improvement Decision 

Breakthrough Action by Site ($ma C$Wb (Years) Barriers Date 

Process Additional Aluminum and Small 
Quantity Unique SNF Where Necessary andlor 
Economical 

INEEL 
Evaluate small quantity, unique SNF for disposal, 
develop a path on the basis of economics and 
technical need. Process SNF at SRS or potentially 
Argonne National Laboratory-West as indicated 
from evaluation. 
Eliminate characterization, packaging, and 
repository transport for small quantity SNF 
selected for processing. 

SRS 
Extend canyon operations to process aluminum 
clad and small quantity SNJ? where technically 
necessary and/or economically desirable. Avoid 
building hot vacuum drying facility. 

repository transport for aluminum and small 
quantity SNF selected for processing. 
Accelerate the de-inventory and shutdown of 
L-Basin and receiving basin for offsite fuel. 
Delay construction and reduce size of new dry 
storage and packaging facility. 

Eliminate characterization, packaging, and 

Implement Performance-Based Criteria for 
Repository Acceptance 

INEEL 
Characterize/package small quantity SNF for 
disposal on the basis of limiting requirements for 
repository performance. 

- Balanced - 
with disposal 

cost and 
fcasibility 

- Balanced - 
with 

processing 

(25) 50 10 

3 - 35 

150 - - 

- 350 - 

DOEHQ and administration change in policy 

NOTE Small quantity SNF at INEEL involves 
-90 SNF types for which characterizationlpackaging 
development may be prohibitively expensive. 

SNF must be processed to allow this action. 

regarding the use of processing for SNF disposition. 

Requires D,OE-HQ and Administration change in 
policy regarding the use of processing for SNF 
disposition. 

Requires implementation of processing action. 

1999 

Requires implementation of processing action. 

1998 

1998 (for 
acceptance) 

Current definition of failed SNF in the N " A  based 

DOERWNRC Interpretation of 10 CFR 60. 
on commercial fuel experience only. 



Table 15. (continued). 

. -  
I , I '  

cost  
TYP Savings Avoidance Schedule Near-Term 
&i fe-Cycle) for TYP Improvement Decision 

Breakthrough Action bv Site (%My C$Wb (Years) Barriers Date 

Utilize composite packaging of multiplc SNF - 50 - DOE-RWMC Interpretation of 10 CFR 60, 
types for TSD. 10CFR71,and 1OCFR72. 

Han ford 
Redefine the containment, allowable reactivity, 
characterization, and particulate encapsulation 
requirements for K-Basin and miscellaneous 
Hanford SNF on the basis of repository 
performance. 

SRS 
Adjust existing aluminum alloy SNJ? packaging 
limits on the basis of rcpository performance 
criteria. 

Stabilizc aluminum SNF if direct disposal of HEU 
not permitted by NRC. 
Minimize and focus research and development 
requirements and SNF treatment capacity needs at 
SRS. 
Reduce stnkeholdcr anxicty over de-facto 
permancnt storage at' SRS. 

TOTAL 

300 

50 

200 

25 

- 30 

160 1,105 

- 

3 

Current definition of failed SN'E in the NWPA based 

DOE-RW/NRC interpretation of 10 CFR 60, 

NOTE Current regulations likely preclude 
implementation of direct disposal of K-Basin SNF 
(approximately 80% of total DOE SNF metric tonnage). 

on commercial fuel experience only. 

10CFR71,and 1OCFR72. 

Current definition of failed SNF in the NWPA based 

DOE-RW/NRC interpretation of 10 CFR 60, 
on commercial fuel experience only. 

10 CFR 71, and 10 CFR 72. 

Cost for alternative treatment if processing or direct 

Repository acceptance criteria development schedule 
disposal not allowed by NRC. 

does not suficiently support definition of a 1998 RFP. 

Requires performance-based management criteria. 

a. TYP saving are life-cycle costs currently in the TYPs. Thue saving reflect dollam that can be used to support additional scope or scope acceleration. 

b. This column reflects program gaps that have been filled as arcsult of the integration clTob. This represents dollars that will need to be added to the TYP to correct this situation if the integration alternative is not implemented. 



9.2.3 Program Interfaces 

SNF management activities will generate HLW and LLW in quantities dependent upon the selected 
disposition path (e.g., treatment versus direct disposal). 

9.2.4 Technology Development Needs 

No technology development needs beyond those already in the Baseline were identified for 
implementation of the Recommended Alternative. 

9.3 Future Activities 

Future action will be to continue to i d e n e  and pursue SNF integration opportunities. The sites will 
continue to communicate and identify potential savings opportunities. It will be important to allow 
communication of system-wide issues that require action at higher levels (e.g., obtaining agreement between 
EM and OCRWM on requirements for DOE-owned SNF in the repository). 

If an amendment to the NWPA of 1982 is enacted during this term of Congress, and mandates 
construction and operation of an ISF for commercial and DOE-owned SNF, the alternatives should be 
re-evaluated. 

Additionally, opportunities to integrate SNF packaging, characterization, treatment, and disposition 
activities with HLW, RH-TRU waste, GTCC, and other materials have been identified. Further exploration 
and development of these integration opportunities will be pursued to improve cost and schedule performance 
for the affected material types. 

I 
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10. CROSS WASTE STREAM INTEGRATION OPPORTUNITIES 

-- 

I 

..:' 

There are six waste and material streams and programs that have been involved in the complex- 
wide integration efforts. These streams are managed as separate programs within the DOE structure. 
Although there are different laws and regulations that govern these programs, there is tremendous synergy 
that can be realized by developing solutions to common functions and problems faced by each program. 
These synergies, based upon the functions shared across the complex, are depicted in Figure 10. 

The focus of the integration efforts to date has been to optimize the waste and material handoffs 
between programs, and to improve the treatment and disposal functions within waste and material types. 
As shown in Table 17, there are additional functions that offer opportunities for future integration efforts 
across waste and material types. As the integration effort progressed, it was apparent that cross-program 
system alternatives need to be developed in transportation, characterization, and disposal preparation. For 
example, within the TRU waste, MLLW, and LLW programs there are opportunities to share technology 
development and application efforts for characterization, waste preparation, and transportation of high 
dose rate materials. Additional effort is planned to continue the cross waste stream integration. 

Macroencapsulation 

CH 8 RH Transportation' 

Standardized HLW matrix 
Integrated Glass Shipping 

NEWLY SHARED IN PREFERRED ALTERNATIVE 
SHARED IN BASELINE 

Figure 10. Source of complex-wide integration functions in preferred alternatives. 
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Table 16. Opportunities for functional integration. 

MLLW LLW ER HLW SNF 

TRU waste Characterization 
Storage 
Treatment 

haLW 

LLW 

ER 

HLW 

Characterization Characterization Storage 
Storage Preparation Characterization 
Transportation Transportation Transportation 

Disposal 

Storage 
Characterization 
Preparation 
Treatment 
Transportation 

Characterization 
Storage 

Disposal 
5 Transportation : 

Characterization 
Transportation 

Characterization 
Storage 
Disposal 
Transportation 

Characterization 
Storage 
Transportation 
Disposal 

There are current inventories of waste and materials that do not have a defined disposition path. These 
orphan materials, such as unirradiated U-233 fuel, residues from weapons production activities, and some 
SCW, need to have appropriate disposition paths developed. Future integration workouts will focus on these 
orphans to ensure that the collection of EM wastes and materials can be fully dispositioned. 

i 
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11. PATH FORWARD 

The Complex-Wide EM Integration Team presents the preferred alternatives outlined in Chapters 4 
through 9 of this report for consideration by DOE and potential inclusion in the September 1997 TYP and 
subsequent TYPs, as appropriate. Many of the alternatives are sufficiently mature and ready for full 
consideration by the DOE waste and material type committees and program management. Other alternatives 
may require additional evaluation, extensive stakeholder involvement, and interaction with multiple agencies 
prior to incorporation. However, the alternatives are time sensitive and the timely incorporation of selected 
alternatives is needed to realize the benefits. 

11 .I Near-Term Actions 

To realize the benefits outlined in this report, the Complex-Wide EM Integration Team will take the 
following actions: 

1. Distribute the report and disposition maps to the DOE waste and material type committees and 
provide additional technical details needed prior to placing the alternatives before the DOE 
management. 

2. Provide technical assistance to DOE management as required (including the Waste Management 
Steering Committee) in the selection of alternatives which can proceed into the TYP action plan 
process and those that need more study and evaluation before an action plan determination is 
made. 

3. Provide technical assistance as required to DOE during stakeholder discussions and comment 
resolution. 

4. Provide DOE with the tools needed to facilitate discussion of state equity issues and the 
complex-wide, multi-waste type big picture. 

11.2 Future Actions 

The Complex-Wide EM Integration Team will continue the integration efforts in support of the TYP 
process, as requested by DOE. Implementation of many of the alternatives will require the successful 
completion of the following actions: 

Begin transportation workouts in April 1997 and issue a report to document integration 
opportunities in August 1997. A key component to many of the integration opportunities is the 
ability to transfer intersite waste and material cost effectively. 

Further detail the integration opportunities available within the ER program. 

Convene the integration waste and material type subteams to assist DOE in addressing the 
barriers identified in this report; assess impacts due to requirement or budget changes, and 
evaluate additional integration opportunities. 
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SNF Disposition Map for Preferred Afternative 
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